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Abstract 

The purpose of this study was to examine the epistemological beliefs held by 
educators and to detennine whether beliefs influence approaches to teaching in 
specific disciplinary contexts. Educators' beliefs and approaches were analyzed 
in both quantitative and qualitative measures, detennining the degree and 
dimensionality of beliefs, and the variation in approaches to teaching 
experienced. A total of 136 educators teaching in higher education, secondary 
education and outdoor education responded to two questionnaires, a discipline
focused epistemological beliefs questionnaire and an approach to teaching 
inventory. Confinnatory factor analyses were conducted to condense the 
underlying latent variables present in the data, followed by independent t-tests 
and analyses of variance to dete1mine the interaction and main effects 
independent variables had on beliefs and approaches. Interviews were another 
major source of data, conducted with 20 teachers in higher education, analysed 
using a phenomenographic approach to reveal the variation in educators' ways 
of experiencing epistemology, teaching and learning expressed as conceptual 
categories, with relationships between the categories indicated as key themes. 
The phenomenographic findings suppo1t the stages, positions and perspectives 
in epistemological development identified by Perry ( 1968) and Belenky et al. 
(1986), from dualism and multiplicity to relativism, indicating aspects of 
received knowing, subjective knowing and constrncted knowing. The statistical 
analyses revealed a set of core epistemological dimensions, relating to the way 
educators experience the nature of knowledge and knowing in specific 
disciplinary contexts. The dimensions emergent were ce1tain knowing, expe1t 
knowing, relative knowing and experiential knowing, varying in their degree of 
naivety or sophistication between teachers. Vaiiation in educators' teaching 
intentions and strategies revealed two approaches to teaching, an information 
transfer/teacher-focused approach and a conceptual change/student-focused 
approach. The quantitative and qualitative findings suggest that academic 
characteristics influence both epistemological development and teaching 
techniques, and that beliefs exhibit some influence over the approaches to 
teaching adopted in specific disciplinary contexts. 
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Introduction 

Introduction 

Part I Thesis and Research Aims 

In order that can institutions provide opportunities for learners to develop deep learning and 

complex understandings, accompanied by academic success in higher education, educators 

must adopt teaching strategies and intentions focused at developing strong conceptual 

frameworks, as a means of interpreting subject content. During exposure to higher education 

and the academic process, learners develop an underlying conceptual framework as a means of 

interpreting the world around them, largely based on second-order experiences provided by the 

teacher. The teacher's role is to make available the dimensions of variation associated with 

objects of learning and facilitate learners to development awareness of the critical features 

highlighted. Each student brings a unique set of experiences to the learning context, affecting 

their discernment of critical features leading to va1iation in the level of understanding achieved 

between learners, represented as qualitatively different 'ways of seeing' or desc1ibing a 

phenomenon. 

Teachers ' approaches to teaching, the way they make available the dimensions of 

variation, and learners' approaches to study are influenced by their conceptualizations of 

knowledge and the process of knowing, leading to variations in the way they develop 

understandings of a subject. Both teachers' and learners' prior experiences influence their 

underlying epistemologies, the process of coming to know and the nature of knowledge 

interpretation, influencing their relationship with the world around them. 

This thesis explores the epistemological beliefs of educators' and the relationships 

core beliefs have with the approaches to teaching adopted in specific disciplines and contexts. 

The underlying intention of the research is to enact epistemic change in educators as a means 

of developing conceptually oriented approaches to teaching. The studies in this thesis explore 

personal epistemology as a background to the development of epistemic sophistication in 

teachers' , correspondingly developing a student-focused approach to the teaching and 

learning, as a way of exploring the dimensions of variation around an object of learning, 

enhancing the student learning experience. E-learning communities provide a context for 

epistemic change initiated by exploring the teaching and learning experience through 

discussions. 



l11trod11ctio11 

The relevant literature related to epistemology, constructivism and e-learning are reviewed 

here. The main aims and intentions of this study are: 

• To explore the nature and dimensionality of personal epistemological beliefs held 

by educators; 

• To determine the degree of domain-specificity or domain-generality of academic 

epistemic beliefs; 

• To explore the premise that personal epistemological beliefs influence educators' 

teaching strategies and intentions; 

• To explore any significant relationships between educators' academic 

characteristics and the degree of development of personal epistemological beliefs 

and approaches to teaching; 

• To explore conceptions of the nature of knowledge and expertise, and the process of 

coming to know, held by university educators; 

• To explore conceptions of teaching and learning detern1ining any relationships 

between conceptions of epistemology and teaching and learning held by university 

educators. 

• To engage university educators in discussions about ideas emerging as central to 

teaching and learning, to engage student-focused approaches to teaching; 

• To initiate epistemic and conceptual change tlu·ough discussion, engaging personal 

paradigm shifts in understanding learning and teaching in higher education; 

Part II Thesis Ideology 

The original ideology of this thesis and choice of appropriate and available research methods 

adopted at the outset of this study incorporated both quantitative and qualitative data 

collection, fonning part of an integrated methodology and research approach. This approach 

was underpinned by the principles of the social-constructivist paradigm of teaching and 

learning (Bandura 1977; Vygotsky 1978), blended with an emerging paradigm of learning and 

awareness, one which considers the mind as an individual unit of analysis, where learning is 

described as a change in the way individuals experience the world (Marton & Booth 1997; 

Prosser & Trigwell 1999), forming their awareness of the world. 

2 



Introduction 

At the outset, this thesis draws on literature desc1ibing the social-constructivist 

paradigm of teaching and learning, understood as developing knowledge through discussion 

and conversation mediated in traditional instructional environments and the emerging context 

of e-learning communities. At the same time it attempts to explain the incongruence of 

learning and awareness, where the mind is described as an individual unit of analysis, with the 

paradigm of socially mediated knowledge construction. Learning and awareness posits the 

learner as developing an individual and contextual relationship with knowledge through their 

expe1ience of the world. Following data collection and attendance at the 2007 

'Phenomenography and Variation Theory' conference in Hong Kong, the researcher's 

understandings of teaching and learning began to change, with a significant shift in ideology 

and approach towards interpretation of the data occurring during the writing of the thesis. 

Consequently, the later sections of the thesis may read witl1 incongruence to aspects of 

the earlier literature reviews and should be examined with the nature of learning and 

awareness in mind. This awareness and experience of the world is explored in the qualitative 

investigations revealing the conceptions of epistemology, teaching and learning presented in 

Chapter 8. These conceptions represent the qualitatively different ways individuals experience 

the world, and contain both individual and related aspects of social understandings, which are 

drawn together as desc1iptions of phenomena related through the inherent nature of human 

experience and language, a means of describing this experience. Therefore, the results of the 

quantitative analysis are interpreted within the boundaries of the research sample and are 

understood here as representing reflection on practice and experience considered within a 

specific discipline. These results do not indicate ' schema' , but represent instances ofreflection 

in the context of the partic ipants' experiences. They should be interpreted as general 

indicators, present in an individual's awareness at that point in time, subject to temporality and 

contextual influences thus: 

'Awareness ( we use the word as a synonym to consciousness) is the totality of a 
person 's experience of the worlds, at each point in time. It is all that is present on 
every occasion. Awareness changes dynamically all the time and every situation is 
experienced against a background of previous experiences'. 
(Marton, Runesson & Tsui 2004: p.19) 

Therefore, the suggestion that knowledge is internalized, leading to construction of 

' mental models' and 'schema' is finally rejected in the later stages of this thesis, and change in 

3 



fnlroduclion 

our experience of the world and awareness are viewed with the understanding that the 

interaction of new with past experiences leads us to alter the way in which we interpret and 

constitute the world around us (Marton, Runesson & Tsui 2004). Thus learning, represents the 

increasing ability to discern different aspects of the world and of phenomena, changing our 

relationship with the world, its phenomena and our awareness: 

Part III Thesis Layout 

The contents of each chapter, including the appendices and bibliography of the thesis, are 

swnmarized below: 

Chapter 1 Personal Epistemology 

This chapter presents a review of the relevant literature and background to the current research 

positions on epistemology in the context of education-related studies. It defines the ideology of 

constructivist and relativist epistemologies and their relationship to the non-dualist paradigm of 

experience, recu1Tent in this thesis. The current definitions and understandings, representing the 

foundations of epistemological research in education, are described as a precursor to 

introducing the tlu-ee main major research positions in epistemology: developmental 

epistemology, epistemological beliefs systems and epistemological theories. 

Chapter 2 Constructivism in Teaching and Learning 

This chapter reviews the relevant literature exploring the learning paradigm of constructivism, 

presented in two parts. Part one considers the 'Theoretical Perspectives on Constructivism' 

introducing the historical developments in constructivist learning theory, leading to the 

establislu-nent of cWTent perspectives on constructivism. The frameworks of constructivist 

theory are described, introducing the concepts of mental representations and conceptual change. 

Finally, this section summarizes the theoretically based designs of constructivist learning 

environments. Part two discusses 'Constructivism in Practice' , focusing on constructivist 

approaches to teaching and learning and introduces the concept of 'Variation Theory' as a 

precept for teaching. The ptinciples and constructs of which are central to the 

phenomenographic interpretation in Chapter 8. 

Chapter 3 Research Methodology 

4 



Introduction 

This chapter presents a detailed account of the research methodology adopted in this thesis. Its 

development and general procedure are considered in the context of higher education, from a 

non-dualist perspective. The research process is documented, with a description of the 

quantitative and qualitative research tools, including the statistical and phenomenographic 

analysis. The characteristics of the data sample are described with reference to the recruitment 

and selection of individuals within the sample populations, including participants of the e

learning communities. Finally, this chapter discusses the research limitations affecting the 

validity and reliability of the research process, with implications for the results and any 

generalizations made from the data. 

Chapter 4 Questionnaire Data Descriptions 

This chapter presents an initial analysis of data collected from two questionnaires, one focused 

on exploring the epistemological beliefs of educators and the other their approaches to 

teaching. The variables of 'academic characteristics' are introduced, presenting the rationale 

for groupings within the data fields. The response frequencies are explored, as are the 

significant differences in mean responses between males and females , which are used to 

detem1ine potential gender-related patterns in epistemology and approaches to teaching. 

Chapter 5 Latent Variable Analyses 

This chapter documents the method and process of confinnatory factor analysis, discussing in 

detail the use of Cronbach's Alpha as a measure of internal scale reliability. It presents the final 

factor solutions for both questionnaires, with a set of factor calculation scales exploring the 

latent variables emergent from the responses, including descriptions of the nature of the 

epistemological constmcts and approaches to teaching revealed, and the lin1itations to the 

solutions derived. 

Chapter 6 Analysis of Variance and Covariance 

This chapter presents the analysis of variance and covariance between the emergent latent 

variables revealed from the questionnaire responses. The significant differences between 

groups are detem1ined based upon epistemological beliefs and approaches to teaching. Two

way facto1ial analyses of variance are conducted to explore the interaction effects ' academic 

characteristics' have on epistemological beliefs and approaches to teaching, and one-way 

analysis of variance is used to explore the main effects of 'academic characteristics' on these 

5 



Introd11ction 

dependant variables. The covariances between epistemological beliefs and approaches to 

teaching are investigated to detern1ine any significant relationships that may indicate the 

underlying influences of epistemology on teaching strategies and intensions. 

Chapter 7 Conceptions of Knowledge, Kuowing, Teaching aud Learning 

This chapter explores the conceptions of knowledge, knowing, expertise, teaching and learning 

held by university educators, the relationships between conceptions of epistemology and the 

experiences and conceptions of teaching and learning. The phenomenographic method of 

analysis described, explores the non-dualist nature of the individual' s relationship with the 

world. Categories of desctiption are presented for each conception, indicating the relationships 

between the catego1ies as themes and the key aspects of variation, as ways of experiencing the 

phenomena under investigation. The development of epistemological beliefs is discussed in 

relation to previous models and considers how time and context affect epistemic sophistication 

and approaches to teaching. 

Chapter 8 Co11clusio11s, Recommeudations and Implications 

This chapter presents the conclusions, recommendations and implications emergent from the 

synthesis of the results and research findings. The key findings related to epistemological 

beliefs and approaches to teaching are summarized. The general limitations of the research are 

discussed and the potential effects on the overall research outcomes. Finally, recommendations 

for future research and practice are made, arising from the implications of the research findings. 

Appendix A - Quantitative Research Instruments 

Appendix A contains the quantitative research instruments, a discipline-related epistemological 

beliefs questiom1aire and approaches to teaching inventory, in English and Welsh versions and 

all variations. 

Appendix B - Normality Tests 

Appendix B contains the norn1ality tests and histograms for the dependant latent variables and 

'academic characteristics ' , including results of the Mann-Whitney U and Kruskal-Wallis tests. 

The data frequencies within the individual fields of the ' academic characteristics' , are presented 

as a series of tables. 
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Introduction 

Appendix C - Two-Way Analysis of Variance 

Appendix C presents the two-way analysis of variance tests of between subject effects and 

estimated marginal means plots. 

Appendix D - £-Learning Communities Report 

Appendix D presents a report on e-leaming conununities in three parts. Part one sununa1izes 

the relevant literature related to e-leaming communities. Part two presents an example of e

community activity data and analysis. Part three considers e-leaming community development 

against a background of epistemological change and approaches to learning, deconstrncted to 

consider the role of the participants and the e-moderator in detail. A synthesis follows, 

presenting an integrated goal-driven model of e-leaming development, fusing elements of the 

approaches to learning literature and the three main research positions on epistemology, which 

support the research findings. 

Bibliography 

The bibliography contains full details of the publications and references drawn upon in this 

thesis. 
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Chapter 1 Persona/ Epistemology 

Chapter I Personal Epistemology 

1.1 Introduction 
1.1.1 Aims of the Chapter 

1.2 Development of Personal Epistemological 
Research in Educational Contexts 
1.2.1 Constructivist Epistemology 
1.2.2 Epistemic Relativism 
1.2.3 Epistemic Change 

1.3 Personal Epistemology 
1.3.1 Epistemological Domains 
1.3.2 Core and Peripheral Beliefs 
1.3.3 Epistemological Dimensions 

1.1 Introduction 

1.4 Developmental Epistemology 
1.4.1 Intellectual and Ethical Development 
1.4.2 Women 's Ways of Knowing 
1.4.3 Epistemological Reflection 
I .4.4 The Reflective Judgment Model 
1.4.5 Argumentative Reasoning 

1.5 Epistemological Belief Systems 
1.5.1 Multidimensional Epistemological 

Beliefs 
1.5.2 Disciplinary Differences and 

Dimensionality 

1.6 Epistemological Theories 
1.6.1 Theory of Integrated Domains 

1.6 Summary 

During the last quarter of the 20th Century educators have begun to recognize that approaches to 

learning and studying are largely influenced by the individual (Entwistle 1981 ; Ramsden 1992; 

Prosser & Trigwell 1999). However, the learners experience of and engagement with learning 

occurs within a social context and is thus open to influence from this context. Social

constructivist paradigms of teaching and learning (Bandura 1977; Vygotsky 1978) are, 

therefore, a popular method of analysis when studying student learning. Indeed, student 

learning and knowledge construction are often interpreted as being the result of exposure to 

instructional contexts that afford the internalization of socially developed knowledge, 

complemented by individual study engaging the learner with knowledge presented in academic 

texts and other media. Within these contexts, the literature indicate that there are three main 

influences to student approaches to learning and studying; students' epistemological beliefs and 

intellectual development (Entwistle 1998), students' conceptions of learning (Saljo 1979: cited 

in Entwistle 1998) and the context of learning (Saljo 1979; Entwistle & Ramsden 1983). 

These influences are interpreted here as forming an individual's relationship with the 

experience of learning, and as such an alternative paradigm and approach to understanding 

learning is adopted here, one which recognizes the mind as an individual unit of analysis. Thus, 
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Chapter 1 Personal Epistemology 

learning represents a change in the individual's relationship with and awareness of the world 

(Marton & Booth 1987), a dynamic relationship mediated through the learner's epistemological 

beliefs and conceptions of learning, represented in their interactions with the suJTounding 

environment and context. 

Whether an approach to learning is surface, deep or strategic affects the level of 

understanding that the individual achieves (Marton & Saljo 1976b; Entwistle & Ramsden 

1983). Researchers have postulated that learning is also affected by an individual' s level of 

comprehension (Schommer 1990; Braten & Str0ms0 2005), being in tum influenced by their 

personal epistemological beliefs (Ryan 1984 ). The adoption of a specific approach to learning 

and varying levels of comprehension indicate that students have certain beliefs about the nature 

of knowledge and knowing, which affect their choice of approach to study and learning 

(Marton & Saljo 1976b; Biggs 1987; Ramsden 1992). 

Epistemological beliefs vary from the nai:ve, indicating belief in absolute knowledge, to 

the sophisticate, with an understanding that knowledge is relative and contextual (Perry 1968), 

affecting chosen approaches to learning (Marton & Saljo 19766). For example, a surface 

approach to study leads to surface learning and a shallow level of understanding, whilst a deep 

approach to study leads to deep learning, involving complex reasoning and comparison to 

develop a deeper understanding of the study material. Research by Schommer ( 1990) supports 

these variations in approaches to learning, revealing in studies that those students who believed 

in quick learning, a surface approach to study, did not demonstrate an ability to summarise 

material with any great depth and oversimplified conclusions. Approaches to learning can also 

be related to the study context and the individual's relationship with the experience (Marton & 

Booth 1997). Ryan ( 1984) concluded that in text-based exercises, students' conceptions of the 

required outcomes of a task, affect the quality of their comprehension due to reflection on 

implicit epistemological beliefs. Dahl, Bahls and Turi (2005) detem1ined that epistemological 

beliefs underlie the process of knowledge acquisition, the ability to learn, by influencing the 

selection of appropriate cognitive and metacognitive learning strategies. 

An important question for educators is, in comparison to learners' epistemological beliefs 

and their perceptions of teaching in a specific context, how do teachers' conceptions of the 

nature of knowledge and knowing affect their approaches to teaching? Related to this, how do 

teachers' approaches to teaching affect students' approaches to study, learning and their 

epistemological beliefs? Developing an understanding of educators' personal epistemologies 

provides the basis for creating a constructivist pedagogy, which affords the development of 
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students' beliefs about the nature of knowledge and knowing from nai've to sophisticate. As a 

mechanism, Brownlee (2004) suggests that a relational pedagogy can influence the 

development of more sophisticated beliefs 111 students. Where students are engaged 

metacognitively, monitoring their own learning and epistemological beliefs, connected with a 

constructivist style of teaching. 

Researchers have already investigated how students ' epistemologies interpret and make 

sense of their educational experiences, including how they reflect and make judgments using 

reasoning (Perry 1970; Baxter Magolda 1987; King & Kitchener 1994). However, the way 

teachers' epistemologies influence their approaches to teaching, bas received less interest. 

1.1.1 Aims of the Chapter 

This chapter is approached from an educationalist's perspective and background, and within 

this context, the research aims to review and summarise the literature relating to the study of 

personal epistemological beliefs from a contemporary post-modernist position. The literature 

sununarized here relate to the three major research positions within personal epistemology, 

grouped as follows (Hofer 2001) 

• Developmental Epistemology; 

• Epistemological Belief Systems; 

• Epistemological Theories. 

The chapter contains an overview of the notewo1thy publications supporting these 

research positions, presenting a description of the significant epistemological studies in each of 

the themes, their research methodologies, results and conclusions followed by a summary 

outlining the implications for further research. The broad aim of this chapter is to develop an 

understanding of the reasoning which supports these research positions and the assumptions 

that underlie contemporary models of epistemology. This will be used as a basis to aid the 

analysis and interpretation of data collected for this study. The specific intentions of the chapter 

are: 

• To clarify the current defmitions and understandings of fow1dational tenns in the 

literature relating to personal epistemology; 
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• To describe the recent (post-Perry's incipient 1968 research) development of 

personal epistemological research in the context of educational practice; 

• To review the published literature relating to the study of personal epistemology, 

during this recent period of interest. 

The epistemological models discussed here have primarily concentrated on epistemology 

as described in educational contexts, generally at a higher education level and with 

undergraduate students as the research subjects. Variation from this is noted in the individual 

studies. 

1.2 Development of Personal Epistemological Research in Educational Contexts 

An understanding of personal epistemology has become increasingly important to 

educationalists trying to establish links between epistemology and the cognitive processes of 

thinking and reasoning (DeBacker & Crowson 2006). Specifically, the relationship between 

personal epistemological beliefs and student learning has been investigated in order to help 

educators better faci litate the learning process by developing more info1111ed teaching strategies 

that encourage focused and deep approaches to study (Marton & Saljo 1976b). Research 

indicates that personal epistemological beliefs influence comprehension, study strategies, 

academic perfomrnnce, motivation and achievement (Garrett-Ingram 1997; Schommer 1990; 

Muis 2004 ). All of which are of increasing importance to educators in higher education. 

Teaching in higher education needs to challenge the epistemological beliefs which 

underlie educators' and students' conceptual understandings of the nature of knowledge and 

knowing, promoting a change in beliefs which leads to a more sophisticated and contextual 

view of knowledge and knowing, stimulating divergent thinking (Hudson 1967). In higher 

education, teachers' beliefs are integral to the teaching process and should be the focus of 

educational development in order to encourage effective teaching (Fang 1996). By developing 

epistemologies that are more sophisticated, it is hypothesized that students will approach 

learning situations with epistemic motives, leading to deeper approaches to studying and 

learning (DeBacker & Crowson 2006) . 

Historically, researchers studying epistemology have adopted methodologies and 

subsequent interpretations, which are underlain by their own epistemological beliefs and 

theories. Recent investigations began with Perry's incipient (1968) research and coincided with 
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the beginning of a pe1iod of change, away from the dominant behaviourist-learning paradigm 

into the era of constructivism (von Glaserfeld 19956). Since Perry' s (1968) study of Harvard 

undergraduate students, their epistemologies and intellectual development, educationalists have 

principally been interested in the hypothesized relationship between epistemological beliefs and 

student learning. Following on from this, studies have since concentrated on and developed 

three main epistemological positions, which form the premise of the following research themes 

discussed in this chapter (Hofer 2001): 

• Developmental epistemology or developmental models, have dominated personal 

epistemological research and posit individuals as moving through a sequence of 

personal epistemological development, comprising a set of unidimensional beliefs 

about the nature of knowledge and knowing. Development occurs either through a 

series of stages or reflections, representing a systematic progression of an 

individual's beliefs; 

• Epistemological belief systems describe a system of more-or-less independent 

beliefs, that are multidimensional in nature; 

• Epistemological theories are personal theories held by an individual and are 

constructed of interrelated propositions, interconnected and characterised by an 

internal coherence and consistency (Hofer & Pintrich 1997). 

During development of these epistemological positions and models, researchers' 

investigated the specific links between core epistemological beliefs and peripheral beliefs, for 

example those related to academic performance (Brownlee 2003). Buehl and Alexander (2001) 

proposed a model of epistemological beliefs as being multilayered and multidimensional, 

influencing beliefs, attitudes and motivations, as well as cognition (Pintrich, Marx & Boyle 

1993). Royce and Moss (1980), and later Royce and Powell (1983), investigated 

epistemological styles which are defined by an individual's epistemological beliefs. An 

individual's epistemological style represents a way of interpreting infonnation derived from 

experience of the world, affecting both learning and problem solving (Wilkinson & Maxwell 

1991): 
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' Indeed, epistemological style is an alluring concept mainly because investigators 
believe that the style directs all the specific activities used to learn and solve 
problems.' (Wilkinson & Maxwell 1991: p.334) 

Both Royce and Moss (1980), and Royce and Powell (1983), identified distinct 

epistemological styles, an example being an empirical epistemology. Individuals' with this 

epistemological style, favour objective knowledge acquisition, based on scientific observation 

and experimentation. Epistemological style affects the way that individuals' perceive the world 

and potential inforn1ation, affecting what they notice when experiencing a phenomenon, the 

object of learning, specifically the critical aspects of that phenomenon (Marton, Runesson & 

Tsui 2004). Ryan (1984) noted that different levels of comprehension are related to 

epistemological orientations, and levels of academic perfonnance, the implication being that 

epistemology is intrinsically linked to the learning process. For example, those students with 

nai've, dualistic epistemologies try to memorize text and re-present this during assessment, 

whilst those with complex and sophisticated beliefs search for coherence in their understanding 

of texts. 

Marton and Saljo (1976a), and later Schommer ( 1990), suggested that student approaches 

to learning also affect their comprehension. Wilkinson and Maxwell (1991) considered this 

aspect of learning further; to investigate what effects epistemological style have on cognitive 

processing, how this influences the way in which people learn and their construction of 

meanings. Using Perry' s (1968) framework, Wilkinson and Maxwell (1991) suggested that 

dualist learners, those who have an absolute view of knowledge, organise knowledge 

differently to multiplist and relativist learners. This may infer something about the development 

from novice to expert over time, during exposure to higher education. Bransford, Brown and 

Cocking (2000) set out clearly the distinctions between expert and novice learners, the most 

relevant to developing epistemologies being that experts notice critical features and meaningful 

patterns when encountering new experiences, their organization of knowledge reflecting deep 

understanding and facilitating flexible retrieval. 

Wilkinson and Maxwell's ( 1991) study identified that dualists approach problems 

differently to multiplists and relativists, affecting the problem solving process. They noted that 

there were specific differences in the organisation of the problem by tl1e individual, affecting its 

mental representation. Compared to dualists, relativists had a broader view of problems, which 

may suggest that they notice more critical aspects of the problem and consider more 

information with care. Ryan's (1984) study supports these conclusions indicating that a 
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student' s choice of comprehension standard affects the quality of their academic perfonnance, 

replicated in surface and deep approaches to learning. Marton and Salj6 ( 1976b) demonstrated 

that when students were presented with a reading task the approach to learning they adopted, 

surface or deep, affected the interpretation of the passage leading to differences in 

comprehension and interpretation between individuals. 

Studies relating to the influences of core epistemological beliefs on peripheral beliefs, 

such as teaching and leadership, were also of interest to educationalists. Tickle, Brownlee and 

Nailon (2005) related transformational leadership behaviours to epistemological beliefs and 

there influence on learning within organisations, proposing a set of core epistemological beliefs 

and distinct metacognitive processes similar to those of pre-service teachers described by 

Brownlee (2000). Brownlee (2000) suggested that teachers who have sophisticated beliefs 

more commonly used constructivist approaches to teaching, and those with nai"ve beliefs tended 

towards transmission approaches to teaching (An-endondo & Rucinski 1996). Tickle, Brownlee 

and Nailon (2005) compared approaches to teaching to approaches to leadership and 

accompanying behaviours, specifically the differences between transactional and 

transformational leadership behaviours. These leadership behaviours relate to the structure of 

learning environments where transfo1111ational leaders were more likely to use approaches 

supporting constructivist-based learning situations. In contrast, transactional leaders were more 

likely to use routine solutions to problems within their organisation (Saros & Santora 2001 ). 

These behaviours indicate differences in how individuals relate to knowledge and their 

understanding of the sources of knowledge, particularly authority. In a constructivist approach, 

knowledge and meaning are understood as being constructed by individuals (von Glasersfeld 

19956), residing in themselves, evident in transfonnational leadership. A transmission approach 

externalizes knowledge, deriving it from authority figures, more likely adopted in transactional 

leadership (Tickle, Brownlee & Nailon 2005). This evidence indicates that core epistemological 

beliefs do influence peripheral beliefs and are of increasing educational relevance to teaching, 

learning and leadership. Kang (2007) suggests that the sophisticated epistemological 

understandings of elementary teachers vary further, within this sophisticated constructivist 

dimension, when analyzing their understandings of conceptual change. Kang' s research reveals 

that teachers' epistemological understandings of conceptual change vary from a positivist to a 

misconceptions view to a systems view, which is temporal in nature and with context, affecting 

teaching actions and intentions. 
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Blanco and Niaz (1997) were interested in students' epistemological beliefs and those of 

their teachers in relation to the nature of science. They revealed that students thought theories 

in science were absolute and that scientific laws were proven and universal; surprisingly 

students and teachers gave similar responses. Blanco and Niaz (1997) interpreted the difference 

between the understanding of a theory and a law by students, as indication of a deeper 

understanding of the scientific process. They suggest that scientific laws are equal to 

epistemological constructions and therefore, govern how scientific thinking is determined, 

approaches to scientific problems, data and understanding. At the scale of epistemological 

positions, their research indicated a transition from positivist to transitional to Lakatosian 

beliefs. This understanding of scientific conceptualizations can be used to inforn1 teaching 

strategies, which encourage conceptual change and develop scientific thinking that progresses 

from purely algorithmic to conceptual. In order to achieve this Niaz ( 1995) indicates that 

teachers need to examine their own thinking and the pursuit of knowledge as a way of 

influencing their teaching. More recently, Van Oriel, Bulte and Verloop (2007) revealed that 

chemistry teachers holding general educational beliefs that were subject matter oriented, 

believed the curriculum should concentrate on theoretical concepts. In contrast, teachers who 

held general beliefs about learner-centred education emphasized teaching scientific knowledge 

in a societal context, suggesting the development of deeper scientific thinking skills 

contextualized within real-life. 

Buelens, Clement and Clarebout (2002) specifically addressed the conceptions of 

knowledge, learning and instruction in relation to researchers in higher education acting as 

teaching assistants. This study gave them the opportunity to look at teaching in less experienced 

individuals. The research adhered to the premise that conceptions of learning and knowledge 

are strongly related, investigating how the characte1istics of the study group affected their 

approaches to teaching. The study was undertaken with an understanding that students with 

na'ive conceptions of knowledge use approaches to learning that involve memorization and 

reproduction. In contrast, those having more sophisticated views of knowledge take a 

constructivist approach to learning, creating knowledge and meaning during the process (Davis 

1997). 

Using a quantitative approach, Buelens, Clement and Clarebout (2002) revealed a 

correlational and co-variational relationship between those teaching assistants who viewed 

knowledge as being absolute and who believed in teacher-centered instruction, and 

reproductive learning. A correlational and co-variational relationship also emerged between 
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teaching assistants who approved of student-centered instruction, relating to knowledge as 

being more relative, with knowledge and meaning being created through constructivist 

learning. Interpretations based on this specific study population indicated that research teaching 

assistants tended towards having 'meaning-oriented' conceptions of learning, and favoured 

learner-centered instruction. Hofer and Pintrich (1997: cited in Buel ens, Clement and Clarebout 

2002), support these conclusions, observing that advanced PhD students expressed conceptions 

of knowledge and knowing which acknowledged relativism and were 'meaning-oriented' . 

Buelens, Clement and Clarebout (2002) conclude by suggesting that teaching assistants develop 

student-oriented conceptions of teaching influenced by the presence of a relativist 

epistemology, a causality effect, and revisit these conceptions during later post-doctoral 

teaching episodes. 

Braten and Strnms0 (2005) revealed epistemological beliefs as underlying the 

development of successful adaptive learning strategies in students and stressed the importance 

of the teacher in developing students' epistemological beliefs. They discovered that nai've 

epistemological beliefs were negatively correlated with self-efficacy, self-regulation strategies, 

mastery goals and student interest, which may vary with academic context and discipline. In 

their study Buelens, Clement and Clarebout (2002) suggest their results confinn the 

multidimensionality of personal epistemological beliefs, and that these beliefs may vary when 

applied in different teaching contexts. 

More recently, with the introduction of e-leaming strategies m higher education, 

researchers have become interested in how students' epistemologies affect their learning in 

internet-based environments. Tsai (2000) established that students who have predominately 

constructivist oriented epistemologies obtained higher quality learning outcomes compared to 

those students who maintained dualist, or absolutist epistemologies. Tsai and Chuang (2005) 

indicate a relationship between student epistemologies and internet-based learning 

environments. The study derived data from epistemological and internet-based preference 

questionnaires, to detem1ine a strong correlation between epistemological beliefs and 

preferences to aspects of internet-based learning which requires metacognition. Relationships 

were shown to specifically occur in the areas of inquiry learning and reflective thinking, which 

are both distinct elements of constructivist-based approaches to learning. Cognitive engagement 

is also considered to be influenced by epistemology, particularly goal pursuits, which are 

affected by epistemic motivations and a need for closure is common in students with na'ive 

beliefs (DeBaker & Crowson 2006). As individuals have unique epistemological beliefs, the 
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individual differences in these beliefs affect their need for closure, and the relationship with the 

learning process and learning situations differently. 

It is clear that research into personal epistemology has now stepped out of the domain of 

philosophical studies to become an important part of educational improvement, with the links 

between epistemology, teaching and learning forn1ing a central focus. 

1.2.1 Constructivist Epistemology 

Personal epistemological beliefs are those beliefs relating to how individuals understand that 

they come to know and justify their knowing. These beliefs affect the way individuals interpret 

the world and experiences, detennining their relationship with the world. 1n the postmodernist 

tradition, epistemology has become part of the basis of constructivism. 1n particular, 

epistemological beliefs are considered here from a constructivist perspective. Beliefs are 

constructed through the individual's activity and experience, and are therefore relative to the 

individual's experience of the world, not an external independent reality. 

Constructivist epistemology differs from an objectivist view of knowledge where an 

object exists in an independent world separate from the knower. In the objectivist view objects 

have a meaning, and knowledge of these objects is correct when it accurately reflects the 

independent world. Therefore, individual objects can be known, are stable and unchanging. The 

meaning or reality of this world is mirrored by the individual and controlled by the structure of 

the real world. 

Under the constructivist paradigm, personal epistemological beliefs are individual to the 

learner and govern the relationship between experiences of the world and phenomena. This 

paradigm views knowledge as being derived from experience and interaction with the world, 

involving active and adaptive learning (Piaget 1969). Consequently, 'truth' is rej ected and a 

knower's experience of reality and knowledge are constructed tlu·ough experience, given merit 

based on viability when placed in context with the experience (von Glaserfield 1995b). The 

basis of ' radical constructivism' (von Glaserfield 1995b), discussed later in Chapter 2. 

Objectivism and constructivism represent the opposite ends of a continuum of 

epistemology (Gergen 1995). 1n accepting relativism, the objective world and reality are 

rejected and knowledge does not reflect ontology, but a unique reality, a constructed 

organisation and ordering of the world created by individuals through their experiences and 

perceived from an individual perspective. The nature of learning is therefore, an individual 
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journey where experiences and interaction may give social meanings to knowledge and lead to 

an individual' s change in relationship with the world, as they make new meanings. 

An acceptance of constructivist epistemology is relevant to teaching as an understanding 

of the paradigm affects the way individuals perceive or conceptualize the learning experience. 

As each student interacts with the educational experience, they begin to construct their own 

version of reality, which does not necessarily correspond to that intended by the educator. The 

consequence is the creation of a learner-centred envirorn11ent with multiplicity, giving rise to 

many ' truths', representations, perspectives and realities (Gergen 1995). This type of 

enviromnent provides the possibility for the development of sophisticated thinking and 

reasoning skills, which are integral to higher education and research. 

1.2.2 Epistemic Relativism 

Epistemic relativism relates to the nature of belief and knowing held by individuals and is 

strongly aligned with constmctivism. The position of epistemic relativism is explained thus: 

'Epistemic relativism rej ects the idea that claims can be assessed from a 
universally applicable, objective viewpoint. ' (Luper 2004: p.271) 

Investigations into personal epistemology demand that the individual be the focus of the 

research data and in particular their experience of and relationship with the world, whilst at the 

same time acknowledging that knowledge may be created via social constructivism (Bandura 

1977; Vygotsky 1978). The importance of epistemic relativism to teaching in higher education 

is connected to the epistemic beliefs that both students and teachers hold, strongly influencing 

an individual's relationship with teaching and the construction of knowledge during the 

learning process. Considering this, within the teaching and learning process, epistemic 

relativism is placed in context with absolutism thus: 

' Relativism is best defined in contrast to absolutism, which comes in two forms. 
The first, ontological or truth absolutism, says there is a single, objectively true 
characte1ization of reality, at least in its broadest outlines. Of course, different 
aspects of reality will receive different accounts: the color of the proverbial 
elephant is one thing, while its shape is quite another. But at least one of two 
substantially distinct accounts of (the whole elephant or) the whole of reality must 
be false. It is likely, let us add, that no existing person's account of reality fully 
coincides with the true and complete account. The second form of absolutism, 
epistemic absolutism, says that there is only one correct or authoritative 

18 



Chapter 1 Personal Epistemology 

fundamental standard (comprised, perhaps, of component standards) for assessing 
epistemic merit (although possibly no existing person has adopted it in its 
entirety). Ultimately this standard detern1ines the epistemic appropriateness of 
beliefs and of rules for adopting beliefs. However, quite possibly two competing 
beliefs (or rules) will be equally justified, or equally unjustified, according to the 
authoritative standard, learning is unable to settle some disputes on a rational 
basis. ' (Luper 2004: p.272) 

Therefore, when adopted by practitioners in higher education, absolutism represents a 

step backwards by denying learners the oppo1tunity to develop approaches to learning which 

broaden their perspectives on knowledge, enhancing their ability to see and recognise the 

critical features of the phenomenon or object of learning. Absolutism encourages learning 

achieved through memorisation and reproduction towards a convergence of pre-existing 

knowledge. In the same way, teachers limit the development of their own epistemologies by 

rejecting the possibility of changing their understanding and perspectives of the world. In 

contrast, relativism and a constructivist view of learning and education encourage divergent 

thinking (Hudson 1967), allowing for the development of an individual 's epistemology towards 

more sophisticated beliefs: 

' Relativism is the denial of absolutism. In one form, it denies epistemic 
absolutism. Ontological relativism denies that there is but one objectively correct 
characterization of reality, while epistemic relativism denies that there is only one 
correct epistemic standard.' (Luper 2004: p.272) 

In relation to this review and study, epistemic relativism is the interpretive position 

adopted here. Relativism takes two forms: su~jectivist epistemic relativism and pluralist 

epistemic relativism (Luper 2004) . Subjectivist epistemic relativists approach knowledge from 

an understanding that there is no correct epistemic standard, from an authorative viewpoint, and 

knowledge must be taken relative to a subjective set of standards. Pluralist epistemic relativists 

ascribe to the belief that there is more than one correct fundamental epistemic standard, from an 

authorative viewpoint and merit is determined relative to other standards and exclusively 

(Luper 2004 ). 

A belief in epistemic relativism is therefore, recognition of the varying perspectives of 

knowers and has links to the learning capacity of individuals, i.e. what is recognised during 

learning. Kant (1958) distinguishes between a priori and a posteriori knowledge, which acts as 

a filter to the perception of the individual, influencing the development of new knowledge. 
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Knowledge created during learning and experience is susceptible to what we already know, 

propositional knowledge created prior to the experience, and may be experiential-based or 

synthetically derived via reasoning, with its development influenced by om previous 

experience. Successive experiences lead to a change in beliefs and epistemology, and it is this 

process of epistemic change, which is discussed next. 

1.2.3 Epistemic Change 

Epistemic change is often referred to as pa1i of a fundamental sequence of change occurring in 

individuals through time, but in some cases with context. Developmental models have an 

approach to epistemic change which describes a series of positions or stages, which individuals 

pass through during their epistemological development (Perry 1968; Belen.ky et al. 1986). In 

contrast, epistemological belief systems contain beliefs that vary and change in there level of 

sophistication with time, but also with educational context and represent varying frequencies of 

beliefs (Schommer-Aikins 2004). Personal theories change with time, but represent a more 

holistic change within beliefs, towards an ever-evolving epistemology (Hofer & Pintrich 1997). 

Muis, Bendixen and Haerle (2006) consider epistemic change in their 'Theory of 

Integrated Domains' (TIDE) framework suggesting that academic disciplines may influence 

epistemic change. In such subjects as psychology, where domain content is traditionally seen as 

being open to change, individuals ' epistemic beliefs may change more easily, with little 

resistance. In subjects considered more strnctured in domain knowledge, for example 

mathematics, individuals may be less open to epistemic change (Muis, Bendixen & Haerle 

2006). 

Perry ( 1970) described the change from dualism to relativism as the threshold change, 

which represents a change in the individual 's relationship with knowledge. This epistemic 

change occurs in the developmental models of epistemology, but is not so easily defined in 

belief systems. In belief systems, beliefs can be applied at will, depending on the subject and 

context, and are continually open to change. The more progressive a change, for example, from 

a strong belief in the certainty of knowledge, to a belief that knowledge is tentative and 

evolving across a range of contexts, the more representative it is of true epistemic change 

(Schommer-Aikins 2004). 

In both these examples, the actual process of change, how an individual moves from one 

epistemological position to another or towards another level of sophistication, is unclear. Much 

of the literature alludes to change, but does not explain the mechanisms (Brownlee 2003). 
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Bendixen (2002) suggests the concept of epistemic doubt as an initiator of change. One 

suggestion is that change occurs as a kind of equilibration of epistemological beliefs (Chandler 

1987; Boyes & Chandler 1992; Hofer & Pintrich 1997; Bendixen 2002). Boyes and Chandler 

(1987) originally proposed the concept of epistemic doubt as occurring during adolescence, in 

the stage of relativistic thinking when absolute knowledge is questioned. Bendixen (2002) and 

Muis, Bendixen and Haerle (2006) go a step further by considering epistemic doubt that can 

occur at any stage of epistemological development and suggest conceptual change (Posner, 

Strike, Hewson & Gertzog 1982), as a comparative mechanism for epistemic change. Davis 

(2001) defines conceptual change as ' .. . learning that changes an existing conception i.e. belief, 

idea or way of thinking.' (p. I). By applying this principle to epistemology, epistemic change 

involves the restructuring of beliefs about knowledge and the nature of knowing, ultimately 

involving learning, affecting the decision making process and reasoning. 

By using these processes as a framework for teaching, it is reasonable to suggest that 

epistemic change can be stimulated through students' exposure to higher education. Brownlee 

(2000) notes that attendance in higher education leads to exposure to a variety of perspectives. 

These perspectives initiate a cognitive conflict, where new ways of reasoning are encountered., 

and previous lines of reasoning are confronted with new ways of 'seeing' knowledge, causing 

epistemic doubt (Bendixen 2002), leading a process of epistemic change where nai"ve beliefs 

are replaced or refonned, developing more sophisticated ways of knowing. The same 

conditions, which are able to affect students' epistemologies, are also present with educators 

during the instruction process, brought into focus when a teacher encounters new material and 

teaching scenarios, causing some teachers to change their understandings of the material, and 

by being aware of their change in understanding they may reflect on their own learning 

becoming metacognitively aware. The actual process of self-explaining during teaching may 

also begin to enact a change in the way that the teacher understands a concept and their 

relationship with subject knowledge, to develop a deeper understanding (Ainsworth & Loizou 

2003). 

Similarly by asking questions during teaching, the questions begin to affect the way both 

the student and teacher clarify their understanding and beliefs about subject knowledge and the 

concept in discussion, a phenomenon recognised in science teaching by Lederman and 

O'Malley (1990). They demonstrate that classroom discussion creates a valuable 'context 

effect' which initiates reflection on an issue whilst placing it in context, at the same time 
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leading to greater and changed understanding caused by the interaction with questions and 

items, known as the 'testing effect'. 

Brownlee (2004) conducted an investigation into epistemic change in preservice teachers, 

using a period of one academic year during which the students commenced teaching in primary 

education. Brownlee (2004) describes a change in focus of the beliefs of one student, related to 

the teaching and learning experience. The students focus changed to more constructivist beliefs 

about teaching and relativism. Whilst not specifically describing the process or causes of 

epistemic change, Brownlee (2004) suggests that in order to be able to align with constructivist 

teaching and learning environments, students need to w1dergo a personal paradigm shift in their 

core epistemological beliefs and peripheral beliefs about teaching and learning. 

It is clear that no single mechanism brings about epistemic change, but suggests that a 

series of significant events and exposure to multiple perspectives lead to a destabilization of an 

individual's current epistemological position resulting in a change towards more sophisticated 

beliefs. 

1.3 Personal Epistemology 

The study of personal epistemology relates to an individual's understanding and conceptions of 

the nature of knowledge and process of knowing. The evidence of these conceptions, derived 

through interviews and questionnaires, is an attempt to explore variations in the sophistication 

of epistemology between individuals (Perry 1968; Belenky et al. 1986; Baxter Magolda 1986; 

King & Kitchener 1994; Kuhn 1991). Qualitative data in these studies were collected during 

interviews and investigated using discourse analysis, focusing on various aspects of knowledge, 

reasoning and expertise. Quantitative data were collected using questionnaires or scales, 

devised to test an individual's attitude towards a series of statements, relating to the underlying 

dimensions or beliefs which fom1 their personal epistemology, later analyzed statistically for 

latent variables, correlation and covariance (Schommer 1995; Hofer 2000). 

An individual' s constructs are derived from their beliefs and used when applying, 

interpreting and constructing knowledge, these beliefs and resulting constructs being integral to 

learning (Bruner 1966; Piaget 1972). The importance of epistemology and personal beliefs to 

education stems from their influence on student approaches to learning (Marton & Saljo 

19766), with an emphasis on the individual construction of knowledge and reasoning (Hammer 

& Elby 2002). Understanding the learning process is also a factor of teachers ' and students' 
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epistemological beliefs indicated by Saljo (1979) who classified learning based on a 

phenomenographic study of students' understandings, into five conceptions of learning: 

1. Leaming as a quantitative increase in knowledge. Leaming is acquiring infom1ation 

or ' knowing a lot' ; 

2. Leaming as memorising. Leaming is sto1ing infomrntion that can be reproduced; 

3. Leaming as acquiring facts, skills and methods that can be retained and used as 

necessa1y; 

4. Leaming as making sense or abstracting meaning. Leaming involves relating parts of 

the subject matter to each other and to the real world; 

5. Leaming as interpreting and understanding reality in a different way. Leaming 

involves comprehending the world by re-interpreting knowledge. 

These conceptions of learning represent the epistemological perspectives of the 

individual and can be related to the stage of development of an individual' s epistemological 

beliefs and associated constructs. In the first significant review of the literature, Hofer and 

Pintrich ( 1997) identified emergent clusters or conm1onalities in epistemological constructs, 

noting three general issues regarding the definition of constructs. Firstly, the recognition that 

the labeling of constructs was different between studies and therefore represents difference in 

the theoretical assumptions of the researchers, specifically regarding the nature of the construct. 

Secondly, as a consequence of these differences in representation, the boundaries of the 

constructs (which are defined by the researcher) lead to disagreements as to what should be 

included or excluded from a construct. A third consideration is related to the relationships 

which may exist between epistemological thinking, general thinking and reasoning recognizing 

that constructs may vary between the different models in the literature. 

It is apparent from the comparison of epistemological models across the literature that 

there is a clear di stinction in epistemological understandings evident between each of the three 

major research themes. The consequence is some variation and overlap when comparing the 

beliefs described in the corresponding models, which stems partly from the fact that different 

models derive from the use of different research teclmiques and or the reasons stated above. For 

example, the use of a qualitative data to derive categories of conceptions, compared to the use 

of quantitative data to measure specific dimensions or beliefs. Therefore, it should be 

considered whether different studies are in fact comparing or investigating the same constructs 
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and are these constmcts the same as understood by each researcher. Finally, researchers and 

reviewers need to consider whether the focus of the investigation was the same. 

1.3.1 Epistemological Domains 

The cu1Tent focus of contention in epistemological research is the domain-generality versus 

domain-spec(ficity question of beliefs. The tem1 domain has been used widely in recent 

literature (Schommer & Walker 1995; Hofer 2000; Muis, Bendixen & Haerle 2006) and is 

assumed to generally refer to academic domains and content, or specific disciplines and related 

subject knowledge. With increasing interest in this area of epistemology, if comparisons are to 

be made between studies the validity of comparing epistemological models derived from 

research using different methodologies, must been questioned, including the tenninology and 

constmcts used to describe epistemological writings. Therefore, an understanding and use of 

the tem1 'domain' needs to be clarified here. Schommer and Walker (1995) address the 

question as to whether individuals have similar epistemological beliefs across what they term, 

content domains and refer, with contrast, to Perkins and Sinunons (1988) use of the term 

noncontentframes, conunenting that they include: 

' ... beliefs about approaches to learning (pa1t of the problem-solving), beliefs 
about the organization of knowledge (part of the epistemic frame), and beliefs 
about the certainty of knowledge (part of the inquiry frame)' 
(Schonuner & Walker 1995: p.424). 

Schonuner and Walker ( 1995) continue to elaborate on the tenn, later calling them 

'noncontent knowledge domains' (p.424) which may relate, in part, to the academic epistemic 

beliefs described by Muis, Bendixen and Haerle (2006), and a set of general academic beliefs 

that relate to the development of expertise. 

The tenn knowledge, as used in Schommer and Walker's (1995) explanation, can be 

interpreted as subject or discipline-related knowledge. Confim1ing this interpretation, Muis, 

Bendixen and Haerle (2006) define domain knowledge as a ' .. . fixed body of knowledge that 

individuals possess about a specific field' (p.8), and can be compared to expert knowledge, 

considered to be domain-specific (Chi, Feltovich & Glaser 198 1). Bransford, Brown and 

Cocking (2000) explain that there are distinct differences in how experts and novices organise 

and apply knowledge, leading to flexible retrieval. These differences may relate to 

epistemological beliefs or stages of epistemological development. If knowledge and expertise 
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are considered to domain-specific, then intelligence may support this domain-specificity view. 

Gardner (1983) suggests intelligence is comprised of a series of seven multiple intelligences, 

which relate to the following domains: linguistic intelligence; logical-mathematical 

intelligence; musical intelligence; spatial intelligence; bodily kinesthetic, interpersonal and 

intra personal. However, Gardner' s ( 1993) categorizations of these intelligences are not all 

directly comparable to the tenned disciplinary domains, in some cases overlapping what are 

understood as domains here, or covering aspects of what are termed emotional intelligence 

(Mayer, Caruso & Salovey 1999). 

The notion of academic domains is often a consequence of the science and mathematics 

perspective versus a humanities or social science perspective. These represent disciplinary 

differences (Hofer 2000) and can be classified into hard-so.ft and pure-applied academic 

domains (Biglan 1973a, 1973b; Hofer 2000; Schommer-Aikins, Duell & Barker 2003; Muis, 

Bendixen & Haerle 2006). The tenns hard and soft relate to how paradigmatic an academic 

discipline is, for example physical and biological sciences are refe1Ted to as hard because they 

contain disciplinary theories, which are used as a way to interpret knowledge. In contrast, so.ft 

refers to those disciplines less influenced by paradigms and consequently knowledge is 

interpreted more uniquely or personally, for example humanities and education (Muis, 

Bendixen & Haerle 2006). These domains can be further subdivided into those elements of a 

discipline which may be purely theoretical, or pure, and those which involve reference to the 

practical application of the discipline, or applied (Biglan 1973a, 1973b). 

Clarification of the term academic domains as different researchers have described it, is 

also important when considering epistemological development. Different academic domains 

appear to involve different academic approaches, whether paradigmatic or not (Muis, Bendixen 

& Haerle 2006). In contrast, the notion of adaptive expertise considers that individuals can 

transfer domain knowledge and ways of thinking to other situations, but is not clear as to 

whether expertise can be transferred between domains adaptively (Bransford, Brown & 

Cocking 2000). Adaptive expertise involves the organisation of knowledge by the individual so 

as to be flexible and adaptive to new situations. Traditionally, application of the tenn expert 

varies and is generally considered to be someone who attains a lot of subject knowledge, a view 

of competency. In contrast, Bransford, Brown and Cocking (2000) believe that experts organise 

knowledge in such a way as to affect what they notice and how they approach problems being 

cognitively flexible, but consistent across domains. 
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Expe1iise may suggest that there are a series of general epistemic beliefs, which relate to 

Perkins and Simons' (1988) noncontent fi'ames, in tum relating to approaches to learning and 

problem solving, and may cast some doubt on whether expert thinking is indeed domain

general. Domain-specific expertise is considered to be defined by subject knowledge and skills 

within a discipline, suggesting a degree of domain-specificity to personal epistemological 

beliefs. However, it is suggested that certain individuals can transcend this to use expert 

thinking or adaptive expertise across domains, which may be represented by the process of far 

transfer of learning, where learning in one context or domain transfers and impacts on another 

(Perkins 1992). If adaptive expertise is related to epistemological beliefs, it would suggest that 

beliefs about knowledge and knowing are domain-general as adaptive expertise is characterised 

by application and approach rather than storage of facts. 

Muis, Bendixen and Haerle (2006) report that the epistemic beliefs of experts, in specific 

academic domains, show simila1ities and differences concerned with knowledge. These relate 

to the hard and soft typologies and suggest that individuals develop epistemic beliefs or 

patterns, which become dominant in certain domains and are related to specialized knowledge 

acquired during higher education (Royce 1978). The suggestion is that as novices' specialized 

knowledge is not as exclusively developed within a discipline and may be developed across 

domains, then their epistemic beliefs may be general and develop to become more specific with 

exposure to teaching within a domain. However, if expertise is adaptive then epistemic beliefs 

may be so. This would support Schommer and Walker' s (1995) notion of multiple beliefs 

systems, where beliefs are more-or-less independent and applied variably depending on 

context, suggesting domain-generality. 

1.3.2 Core and Peripheral Beliefs 

Hofer and Pintrich (1997) consolidated the previous literature relating to personal epistemology 

(Perry 1968; Belenky et al. 1986; Baxter Magolda 1986; King & Kitchener 1994; Kuhn 1991) 

and proposed a core structure of beliefs comprised of two sets of epistemological concerns: the 

nature of knowledge and the nature or process of knowing (Fenstermacher 1994). These form 

an individual' s core beliefs about knowledge and are central to an individual's epistemology 

(Schommer 1990). Hofer and Pintrich ( 1997) conceded that not a ll the epistemological models 

they reviewed contained a full description of these epistemological concerns. 

Core beliefs fonn an individual' s conceptions of knowledge and the process of knowing 

(Schommer 1990), and are known as an individual' s personal theory (Hofer & Pintrich 1997). 
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Personal theories are comprised of multiple dimensions, which directly relate to beliefs (Hofer 

& Pintrich 1997). Epistemological belief systems and epistemological theories, both contain 

core and peripheral beliefs, accounting for the criticism that epistemic beliefs cannot be 

adequately represented by positions or stages in a developmental sequence (Schommer 1990). 

The development of these beliefs is therefore, not time dependant, in the sense of a genetic 

epistemology (Piaget 1970). Schommer-Aikins (2004) concludes by indicating that these 

beliefs are distinct and difficult to change as they are related to cognitive reasoning (Fishbein & 

Ajzen 1975), and fonn our understandings about the world (Richardson 1996). Referring to a 

description of beliefs by Aberlson (1986), Schommer explains: 

' In short, epistemological beliefs are often unconscious, except for individuals 
who work or study with epistemological issues directly. Furthermore, once these 
beliefs are acquired they are held onto tightly. Change does not come easily. 
Indeed, a substantial change in an epistemological belief may bring with it 
discomfort and confusion.' (Schommer-Aikins 2004: p.22) 

The distinctions between core beliefs and peripheral beliefs are illustrated in Table 2.1, 

indicating two subsets of peripheral beliefs: nature of learning and instruction and nature of 

intelligence. Hofer and Pintrich ( 1997) suggest that peripheral beliefs about teaching, learning 

and intelligence may also be related to core beliefs. Therefore, changes in core epistemological 

beliefs may initiate changes in peripheral beliefs and behaviours, for example, approaches to 

teaching and learning. 

1.3.3 Epistemological Dimensions 

From the perspective of different epistemological positions, authors have described these 

positions or stages as being comprised of dimensions, which represent beliefs about the nature 

of knowledge and knowing (Baxter Magolda 1987; King & Kitchener 1994; Hofer 2000). 

These dimensions form an individual' s epistemological belief system, and may be more-or-less 

independent of each other (Schommer 1990). Several studies have hypothesized similar 

dimensions using quantitative measures to enable empirical studies to confim1 the nature of 

there existence (Perry 1970; Schommer 1990; Schommer & Walker 1995; Hofer 2000). 

The incipient hypothesis of epistemological dimensions stems from Perry' s (1968) 

study, which describes a process of ' Intellectual and Ethical Development' , the development of 

beliefs occurring over four stages with increasingly sophisticated beliefs at each stage. This 
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study fonned the basis for later developmental models and belief systems containing 

dimensions of epistemology. Much later, Schonuner (1995) proposed a belief system 

comprised of five dimensions, challenging previous developmental theories. The belief 

dimensions and epistemology did not change with time in a constant developmental sequence, 

and the level of sophistication of the beliefs was related to situation and context. For example, 

an individual could change the way they conceived of the simplicity of knowledge, from 

isolated facts to inten-elated concepts, over a period of time or simply when considering 

knowledge from different disciplines. 

Hofer and Pintrich ( 1997) discuss the epistemological dimensions described in 

developmental models, beliefs systems and epistemological theories noting that they all contain 

elements of the nature of laiowledge and the process of knowing, which are present in 

individual constrncts of epistemology (see Table I. I ). Many of these dimensions are consistent 

across the literature and are described as a set of core beliefs (Hofer & Pintrich 1997; 

Brownlee, Boulton-Lewis & Purdie 2002). 
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Perry ( 1968) 

Belenky et al. ( 1986) 

Baxter Magolda 
(1992) 

King & Kitchener 
(1994) 

Core dimensions of epistemological theories 

Nature of Knowledge 

Certainty of Knowledge 
Absolute -
Contextual Relativism 

Certainty of Knowledge 
Absolute - Contextual 

Certainty o.f Knowledge 
Certain, right/wrong -
Uncertain, contextual 

Simplicity of knowledge 
Simple - complex 

Nature of Knowing 

Source of Knowledge 
Authorities - Self 

Source of Knowledge 
Received - Constructed 
Outside the Self - Self as maker of 
meamng 

Source o_/Knowledge 
Reliance on Authority- Self 

Justification.for Knowing 
Received or mastery- Evidence judged 
in context 

Just[fication.for Knowing 
Knowledge requires no justification -
Knowledge is constructed and 
judgments are critically reevaluated 

Source o.f knowledge 
Reliance on authority- Knower as 
constructor of meaning 

Peripheral beliefs about learning, 
instruction and intelligence 

Nature of learning 
and instruction 

Role of learner 
Evaluation of learning 
Role of peers 
Role of instructor 

Nature of 
intelli2:ence 
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Table 1.1 Clusters between existing epistemological models indicating emergent knowledge beliefs, adapted from Hofer and Pintrich (1997). 



Kuhn 

Schommer (1990) 

Hofer (2000) 

Schommer-Aikins 
(2004) 

Core dimensions of epistemological theories 

Nature of Knowledge 

Certainty of knowledge 
Absolute, right/wrong answers 
- Knowledge evaluated on 
relative merits 

Certainty of Knowledge 
Absolute - Tentative and 
evolving 

Simplicity of Knowledge 
Isolated, unambiguous -
Interrelated concepts 

Certainty and Simplicity of 
Knowledge 

Stability of Knowledge 

Nature of Knowing 

Just{fication for Knowing 
Acceptance of facts, unexamined 
expertise - evaluation of expertise 

Source of knowledge 
Experts - Experts critically evaluated 

Source of Knowledge: 
Handed down from authority - Derived 
from reason 

Source of Knowledge: Authority 

Perceived Attainability of Truth 

Justification of Knowing: Personal 

Source of Knowledge 

Peripheral beliefs about learning, 
instruction and intelligence 

Nature of learning 
and instruction 

Quick learning 

Ability to Learn 

Nature of 
intelligence 

Innate ability 
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Chapter 1 Personal Epistemology 

1.4 Developmental Epistemology 

The developmental theme represents the most significant group of studies regarding personal 

epistemology. The majority of epistemological models include elements of a developmental 

sequence represented as a series of stages or reflections with increasingly complex beliefs. The 

models described here are: Peny's ( 1968) study of ' Intellectual and Ethical Development'; the 

model of 'Women' s Ways of Knowing' by Belenky et al. (1986); Baxter Magolda' s (1987) 

model of 'Epistemological Reflection ' ; King and Kitchener' s (1994) 'Reflective Judgment' 

model and Kuhn' s (1991) ' Argumentative Reasoning' model (see Table 1.2). 

1.4.1 Intellectual and Ethical Development 

Pen-y ( 1968) initiated the interest in the study of personal epistemology in educational contexts. 

Perry's conclusions were based on data collected from undergraduate students at Harvard 

University using a qualitative approach, with interviews conducted over the four year duration 

of the students ' undergraduate degree courses. The interpretation of the data indicated that 

during the initial undergraduate year students had very simple views about knowledge, 

believing it to be handed down by an omniscient authority and comprised of simple immutable 

facts. Later on, in their final or senior year of study, students' conceptions of knowledge 

changed to a belief that knowledge was complex and tentative, derived from reason and 

empirical enquiry. 

Based on these findings, Perry ( 1968) postulated a scheme of intellectual and ethical 

development that progressed from a dualist position, in the early stages of epistemic naivety, to 

a relativistic and sophisticated position at the end of the course. There were nine positions in 

Pen-y' s developmental sequence and individuals progressed through a series of transitional 

steps, following each step a t:ransfom1ation from one level or position, to another. The data 

were sourced from students identified using a Checklist of Educational Values, who were then 

subsequently selected for initial interviews (Hofer & Pintrich 1997). Peny ( 1968) assumed that 

the differences in student responses or relationship to a relativist world, were in large, related to 

personality. Perry' s scheme concludes at the lower levels, that intellectual and ethical 

developments are epistemological whilst at the higher levels, more emotional and aesthetic. 

The scheme identifies positions in development rather than stages, which suggests a continuous 

process of change within individuals brought about by interaction with their environment. What 

Pen-y's developmental scheme actually does, is to describe the student' s changing relationship 

with phenomena, including knowledge and underlying conceptual understanding, being a 
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Perry ( 1968) 

Intellectual and ethical 
development 

Positions 

Dualism 

Multiplicity 

Relativism 

Commitment within relativism 

Models of epistemological development in late adolescence and adulthood 

Belenky et al. (1986) 

Women's ways of knowing 

Epistemological perspectives 

Silence 
Received knowledge 

Subjective knowledge 

Procedural knowledge 
• Connected knowing 
• Separate knowing 

Constructed knowledge 

Baxter Magolda (1992) 

Epistemological reflection 

Ways of Knowing 

Absolute knowing 

Transitional knowing 

Independent knowing 

Contextual knowing 

King & Kitchener (1994) 

Reflective judgment 

Reflective judgment stages 

Pre-reflective thinking 

Quasi-reflective thinking 

Reflective thinking 

Kuhn (1991) 

Argumentative reasoning 

Epistemological views 

Absolutists 

Multiplists 

Evaluatists 

Table 1.2 Summary of epistemological developmental models aligning stages and positions, modified from Hofer and Pintrich (1987). 
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process of continual construction and reconstruction of beliefs as the student's education 

progresses. 

The scheme consists of four sequential categories: dualism, multiplicity, relativism and 

commitment within relativism. In each category, Perry (1968) describes the epistemic positions 

which represent modifications of students' awareness in respect to knowledge, the following 

description provide a summary of these categories: 

Dualism 

Individuals have a dualist view of knowledge where facts are absolute and there is a right and 

wrong view of the world. Knowledge is derived and conveyed from authority figures (Perry 

1968). 

Multiplicity 

Individuals progress from dualism by an acceptance of diversity and uncertainty of knowledge. 

Authorities are still seen as a source of knowledge, but if an answer is unknown, the 'truth' can 

still be obtained. In the later position they believe that in some areas answers may not be 

absolute and are unobtainable by authorities. The views of others are equally valid and have a 

1ight to their opinion (Perry 1968). 

Relativism 

Pen-y ( 1968) notes this as a defining point in his scheme. Individuals undergo a change from a 

dualist stance to one which is relativist, and consequently knowledge is accepted as being 

contextual. It is at this stage that the scheme takes on a more personality-based approach with 

the acceptance by the individual that they are a constructor of meaning. As they move to the 

next position individuals develop their perception of knowledge as relative, contingent and 

contextual with a responsibly to select and confim1 their conunitment (Hofer & Pintrich 1997). 

Commitment within relativism 

The final position involves an emphasis on the commitment, which is typified by reflection on 

commitment, engagement and confirming those aspects of personality, influencing 

epistemological theory in an individual and including: values, careers, relationships and 

personal identity (Hofer & Pintrich 1997). Of interest, considering a relational approach to 

learning (Marton & Booth 1997), is Perry's ( 1968) description that in the higher position of this 
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category, development is qualitative rather than structural, without a fonnal change (Hofer & 

Pintrich 1997). This suggests a change in the relationship of the individual with the 

phenomenon (Marton & Booth 1997), rather than an acconunodation or assimilation process 

(Piaget 1969). 

Perry's (1968) scheme was influenced by the prevailing popular theories and opinions of 

the time including theo1ies of learning and research paradigms in psychology, suggesting an 

intellectual developmental of the individual that is independent from the external world or a 

dualist position, discounting an individual's relationship with the world (Bruner 1966; Marton 

& Booth 1997). In comparison to Perry, Ryan (1984) splits students into dualists (seeing 

knowledge as black and white) and relativists (seeing knowledge as changing). When asked to 

describe how they knew something, dualists recalled memorizing whilst relativists were able to 

apply knowledge to situations (Ryan 1984). 

A developmental sequence has some similarities with a Piagetian approach to learning, 

where knowledge of the world is constructed and reconstructed within the individual. 

However, fundamentally from a relational perspective, the sequence describes an individual's 

relationship with knowledge, rather than a separate entity, and may not have been intended thus 

by Peny ( 1968). The model also incorporates the social context of knowledge and learning, 

created by a mediation of ideas about a subject, consensuses and conceptual understandings 

shared with peers and authority figures. Similar aspects are discussed in King and Kitchener's 

(1994) 'Reflective Judgment' model. 

The research conununity's interest in students' epistemologies had been founded in 

Perry's ( 1968) study, but this was conducted exclusively using male students and gained 

criticism for this (Gilligan 1982). Gilligan (1982) brought into focus a new way of thinking 

about the psychology of women that challenged the previous conceptions of women as less 

psychologically and morally developed, outdating previously developmental models based 

exclusively on men's lives. 
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1.4.2 Women's Ways of Knowing 

Following Perry's (1968) study, Belenky, Clinchy, Goldberger and Tande (1986) were also 

interested in epistemology, but specifically issues of women as knowers and learners 

commencing a study exploring these. One of their research agendas was how institutions could 

better meet the needs and interests of women (Clinchy 2002). 

The participants in the study derived from a variety of educational establishments and 

social agencies comprising 135 interviews, 90 of which came from women engaged in 

academic studies, in a North American context, analysed using a phenomenological approach. 

This methodology was amenable to the aims of the researchers, who were interested in the 

different themes that may emerge from women's interviews as a true representation of their 

meanings and understandings. 

The study derived some of its structure from the research of Perry (1968), Gilligan 

(1982) and Kohlberg (1969). In contrast to Perry, Belenky et al. (1986) created a new 

classification scheme of five epistemological perspectives: silence, received knowledge, 

su~jective knowledge, procedural knowledge and constructed knowledge. The epistemological 

perspectives uncovered by the researchers were not used to suggest that men and women think 

differently as the study was specific to women, aimed at exploring women' s self-identity. 

Silence 

This perspective reveals clearly some of the social contexts of the research subjects and was 

later referred to as silenced, representing background environment and conditions that led to 

women failing to develop a position of not knowing and is, therefore, not considered part of 

epistemological development (Clinchy 2002). Women with this perspective are passive, feeling 

uncomfortable speaking out, but also in hearing others. In particular these women reflected on 

this silence having passed through it and were able to use their new command of language to 

describe it and consequently this perspective was absent from previous developmental theories 

(Clinchy 2002). 

Received Knowledge 

Received knowledge is proposed as paralleling Perry's (1968) dualism, as a perspective where 

individuals believe knowing is one or the other, questions have only a single correct answer. 

The term dualism, in this sense reflects the individual's relationship with ' truth', externalizing 

it to be located in authorities exclusively. However, whilst being passive and non-reflective this 
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perspective is considered to be an advantage by Clinchy (2002) who explains that received 

knowers recognise and appreciate expertise, making use of it whilst believing it to be absolutely 

true. In an academic context, receivers can explain received knowledge clearly. Clinchy (2002) 

remarks on the apparent inconsistency when comparing the perspective of received knowledge 

with Perry's (1968) dualism, as the study groups differ in their context of authority. Perry' s 

(1968) group was exclusively college students whose principal authority figures were academic 

lecturers and professors, knowledge received by them was of a different sense, which may have 

been based on scientific principles and research. This is compared to women who worked in 

social agencies (Belenky et al. 1986) where authority figures may have been handing over 

knowledge based on their own experience and beliefs. The college students differed from the 

women, in that despite receiving knowledge from the authority figures, they would have been 

able to conceive the possibility of being the authority figure themselves one day. The contexts 

could have resulted in the questions representing an epistemological perspective of the college 

students and in the case of the women, a positional perspective (Clinchy 2002). 

Subjective Knowledge 

The position of subjective knowledge is distinguished from the dualism of received knowledge, 

in that the source of knowledge becomes the individual knower. Dualism still exists, but is 

based on the individual knowing and, therefore, the possibility is accepted that there are 

multiple ' truths' , each being valid for the individual knower. As the source of knowledge 

comes from within, women in this position tend to act on their personal feeling as to what is 

right or wrong (Clinchy 2002), and reasoning is more likely based on first-hand personal 

experiences. In this sense, understanding is intuitive, not based on reasoning of worded 

knowledge, but from subjective beliefs and values, distinguished from Perry's (1968) 

relativism. Women in this stage listen to others' opinions, but do not alter their view based on 

them (Clinchy 2002), 

Procedural Knowledge 

Women in the position of procedural knowledge can reflect and understand that knowledge is 

not stored as facts. Interpretations are not equally valid, as quality of knowledge varies 

depending on the skills of the knower. In this position, knowledge must be applied contrasting 

and constructing different interpretations, which are objective (Clinchy 2002). Procedural 
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knowing has two forms of epistemological orientation (Belenky et al. 1986) or procedure: 

separate knowing and connected knowing. 

Separate knowing is objective and impersonal with detachment, an example being 

scientific knowing which has a basis in critical thinking similar to aspects of Peny's (1968) 

commitment within relativism stage. Co1mected knowing is more personal and aimed at 

understanding the object of learning rather than a critical analysis or validation of the object as 

in separate knowing (Clinchy 2002). In contrast, connected !mowers exhibited empathy and 

interest with experiences and meanings. Despite both ways of knowing being objective, 

Belenky et al. ( 1986) found that for connected knowers, women' s views of objective were 

actually based on seeing others' perspectives, not from a neutral stance, but as if they were 'in 

their shoes' having gained knowledge from vicarious experience. Separate knowers were also 

objective, but separated the knower from the known to remain objective, a neutral and 

impersonal perspective, not allowing emotion to cloud their thinking. In contrast, connected 

knowers do not exhibit this disconnection or dualism, but understand the knower and known as 

being a relationship where both are inextricably linked (Clinchy 2002). In both cases however, 

objective knowing is truly not objective, but is actually personal knowing or knowledge, as 

described by Polanyi (1958). To take on multiple perspectives one must adopt one's own 

interpretation of another' s perspective, and as such, comprehension is influenced by personal 

knowledge, the two cannot be separated (Jha 1999). 

Clinchy (2002) makes a claiification of the fonns of epistemological orientation, which 

emerged from future studies that included both men and women: 

'Separate and connected knowing, as presented here, are interventions, something 
like ideal types. In our work we have never encountered an individual who 
exhibited all the aspects of either mode, and it is possible that different categories 
of individuals will show different patterns, containing some components of a mode 
and excluding others. In a study of Wellesley and MIT graduates, Mansfield and I 
found that many of the Wellesley undergraduates we interviewed embraced some 
aspects of Separate Knowing as we presented it here (impartial analysis, for 
example) but strongly objected to its more oppositional aspects, such as playing 
"devil's advocate," and while most of the women included empathy in delineating 
their own versions of "com1ected knowing," not one of the men referred to 
empathy or, indeed, made any mention of affect (Rabin, 1994). (We suspect that 
the difference has as much or more to do with the cultural norms of the institutions 
as with gender.)' (Clinchy 2002: p.76) 
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These cultural norms suggest a multiplicity within the positions throughout the 

developmental sequence, which may represent a set of independent epistemological beliefs 

(Schommer 1990). The multiplicity being similar to what Pen-y ( 1968) describes as the 

threshold change that occurs with the move from dualism to relativism, indicated by a change 

within to individual to an understanding that knowledge is contextual and is, therefore, applied 

as such. 

Constructed Kllowledge 

Across the positions, constructed knowledge is the most complex and represents the 

' ... integration of subjective and objective strategies for knowing' (Hofer & Pintrich 1997: 

p.96). The core of this position is the recognition by the knower of an individual' s capability to 

actively construct knowledge, therefore having a relationship with the known (Belenky et al. 

1986). Both constructed knowledge and Perry' s (1968) commitment with relativism reflect the 

description of an individual' s relationship with the world, again suggesting a multiplicity to 

aspects of personal epistemology, which are contextual and relative, whether described as 

developmental, beliefs systems or personal theories. Therefore, ' truth' is contextual, as is 

constructed knowledge, and the individual recognises the fluid nature of ' truth' , which can be 

constructed and reconstructed. In essence representing an individual 's changing relationship 

with the experience, but still considered a dualism with each individual holding their own 

constructed reality. 

The conclusions of the study by Belenky et al. (1986) contributed to the growing 

interest in epistemology by specifically addressing 'Women' s Ways of Knowing'. It has its 

limitations as a contributor to understanding epistemology in the context of learners engaged in 

fonnal higher education. Just as Pen-y's (1968) research was criticized for using an elite group 

of male students, 'Women's Way of Knowing' widened the study group to include not just 

women in academic studies, but also data from women not in fonnal education. Therefore, 

there is some difficulty in relying on statements derived from individuals collected from the 

perspective of non-academic knowing. 

1.4.3 Epistemological Reflection 

Following the emergence of developmental models by Pen-y (1968) and Belenky et al. (1986), 

Baxter Magolda (1987) began a study aimed at further exploring the gender-related 

implications of epistemology touched on by Belenky et al. (1986). This longitudinal study 
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combined both quantitative and qualitative research methods, initially administering the 

Measure of Epistemological Reflections questionnaire (MER) and conducting annual open

ended interviews with students, over a period of five years from first year of study through to 

one year after graduation. The study sample comprised l O I randomly selected college students, 

both male and female, of which only three were from ethnic minorities. The institution was 

situated in North America, having a liberal arts focus (Baxter Magolda 2002). 

The aim of the research, in the first year, was to study developmental epistemology in six 

areas: the roles of the learner, instructor, peers and evaluation of learning; the nature of 

knowledge; and decision-making. The research was primarily aimed at a study of epistemology 

in general adulthood and how assumptions about the nature, limits and certainty of knowledge 

evolve during this period (Baxter Magolda 2002). As a result, interviews included questions 

about the nature of knowledge, out-of-class learning and student changes in response to the 

learning experience. 

Interview transcripts were interpreted using 'Grounded Theory Methodology' (Cohen, 

Manion & Monison 2004), where the theory developed is emergent from the data generated by 

the research act, not preceding it (Glaser & Straus 1967). The emergent theory is a 

representation of the meanings of the infomrnnts and is a reflection of their conceptual 

m1derstanding, not the researchers. Once categories were determined and themes and patterns 

emerged from the data, these were interpreted to derive the developmental model of 

'Epistemological Reflection' (Baxter Magolda 1992). 

The 'Epistemological Reflection' model is comprised of a series of structures and 

patterns which represent four qualitatively different ways of knowing, Baxter Magolda (2002) 

comments: 

' The structures and patterns that follow are possible social constructions for 
young adult to move from dependence on authority to self-authorship'. (p.93) 

This description is similar to the approach taken in phenomenographic studies (Marton & 

Booth 1997). The descriptions, deriving from the interview questions, are representations or 

reflections of what the individuals are able to discern about the object of knowing or learning, 

the phenomenon in question, and are the way in which they experience the world. Experience 

is, therefore, not a dualism. The four stages in the 'Epistemological Reflection' model are: 
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absolute knowing, transitional knowing, independent knowing and contextual knowing (Baxter 

Magolda 2002). 

Absolute Knowing 

In the stage of absolute knowing, individuals' view knowledge as being certain and designated 

authorities know the 'truth' . Baxter Magolda (2002) describes what absolute knowers believed 

based on their assumptions about knowledge (p.93): 

a) Teachers were responsible for communicating knowledge effectively and making sw-e 

students understood it; 

b) Students were responsible for obtaining knowledge from teachers; 

c) Peers could contribute to learning by sharing materials and explaining material to each 

other; 

d) Evaluation was a means to show the teacher that students had acquired knowledge. 

In absolute knowing, Baxter Magolda ( 1987) concluded that two distinct gender-related 

patterns were evident: receiving and mastery of /01.owledge, but they were not exclusive to one 

gender. Absolute knowing was consistent across genders, but individuals took different 

approaches to knowledge acquisition. Receiving was used more by women engaged in social 

collaboration with peers, to record infonnation and acquire knowledge. Mastery of knowledge 

was used with greater frequency by men and was more public, with active involvement by the 

knower to maintain and remember knowledge. The two patterns also revealed differences as to 

the natw-e of the role individuals expected from their peers to promote knowledge acquisition 

and retention. Debate and quizzing were expected from those students favouring mastery and 

receivers expected social mediation in the form of supportive questioning of their knowledge 

(Baxter Magolda 2002). 

Transitional Knowing 

The 'Epistemological Reflection' model does not concentrate on the move between stages, and 

following absolute knowing individuals' progress to transitional knowing by what Baxter 

Magolda (2002) describes as a move between stages (p.94). The model concentrates more on 

the characteristics of the stages rather than the move between then which might suggest a 

significant change event. Individuals at this stage are able to reflect that some knowledge is 
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uncertain in some areas by being exposed to different interpretations (Baxter Magolda 2002). 

However, when reflecting on science and mathematic subjects, individuals still described 

knowledge as being certain, and uncertain in the humanities and social sciences. There was a 

shift in individuals from concentrating on knowledge acquisition to understanding, prefening 

understanding to be the basis of assessment. Individuals still expected authority figures, such 

as teachers, to help with understanding and application, with peers being active in helping 

explore multiple perspective or interpretations (Baxter Magolda 2002). 

Two gender-related patterns were again recognised at this stage: interpersonal knowing 

and impersonal knowing (Baxter Magolda 2002). Women were more likely to use interpersonal 

knowing as a means of organizing knowledge in uncertain areas, by connecting with others. 

Uncertain areas were resolved using personal judgment and opinions, with the process being 

enjoyable to women. Men tended to use impersonal knowing as an approach to uncertain 

knowledge, characterised by a detachment from the subject and others involved in learning. 

Impersonal knowers preferred to browse knowledge via other's opinion and views, using it as a 

stimulus to promote thinking on a subject. In contrast, impersonal k:nowers tended to defend 

their views resolving any challenge and uncertainty received using logic, which may suggest 

their original interpretations dominated and knowledge acquisition was still additive and not 

fully integrated. Interpersonal knowers also exhibited a similar commitment to their views, but 

preferred to share them with others (Baxter Magolda 2002). 

Absolute knowing and transitional knowing were dominant 111 first and second year 

college students, following which absolute knowing became rare and transitional knowing 

dominated during the remaining college years (Baxter Magolda 2002). 

Independent Knowing 

The next stage in the model is one which few students achieved during their college 

experiences (Baxter Magolda 2002). Independent knowing is characterised by individuals 

taking a more relative stance, concluding that knowledge is mostly uncertain. Just as in Perry' s 

(1968) scheme, these later stages become more personal and knower' s expectations become 

increasingly focused on their own thinking, which was expected to be promoted by teachers. 

Independent knowing becomes more socially oriented as a means of exchanging views with 

peers and exploring further possibilities (Baxter Magolda 2002). 

Two patterns of knowers emerged at this stage and were related to the prev10us 

interpersonal and impersonal patterns evident in transitional knowing. Again these were 
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gender-related, but not gender specific: interindividual and individual patterns (Baxter Magolda 

2002). Women more often exhibited an inte1individual pattern of knowing, which arose out of 

the previous interpersonal pattern where they were comfortable listening to others, but in the 

independent knowing stage encountered difficulties in promoting their own voice next to 

others. However, they were able to change their views when exposed to others' views which 

presented the possibility of being right. Individual knowers were more often men, tending to be 

those who had been impersonal knowers, more focused on their own thinking and views, being 

less open to others' voices. As impersonal knowers, they had become more confident with 

their own voices. It would seem that the previous gender-related patterns had influenced the 

transitions from previous ways of !mowing to independent knowing (Baxter Magolda 2002). 

Contextual K11owi11.g 

Baxter Magolda's (1987) study continued through to the students' post college years, following 

their experiences in graduate school and work contexts. This change in context, including the 

expectations on knowers, appeared to have influenced a major shift in epistemic asswnptions. 

Knowers encountered real-life situations, which did not align perfectly with college text book 

solutions and classroom knowledge, leading to change and the belief than knowledge was not 

just relative, but also contextual. In order to find solutions in these contexts, individuals needed 

to combine relevant infonnation with new thinking skills to solve problems. Knowledge needed 

to be integrated and applied in a context driven manner to suppo1i evidence, the s ituations 

increasingly the result of their being active in professional work roles and more complex social 

personal relationships (Baxter Magolda 2002). 

It was noted that contextual knowing was ' ... more d(fficult than any previous epistemic 

structure' (Baxter Magolda 2002: p.96). There was a need for individuals to make judgments 

based on multiple perspectives, supported individually. The gender-related patterns, described 

previously, merged as individuals were better able to make judgments and recognised 

successful patterns, which could enhance their thinking (Baxter Magolda 2002): 

'The role of gender appeared to dissipate in the postcollege years as participants 
integrated relational and impersonal patterns. ' (Baxter Magolda 2002: p.97) 

Within contextual knowing there are three phases described during the shift from external 

to internal sources of knowledge: using external formulas to make decisions, searching for 
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internal authority and establishing an internal foundation for belief (Baxter Magolda 1999, 

2001). The study rarely identified contextual knowing in college, but became more common in 

the post college environment, where work-related practices and the social nature of knowledge 

development took over. During the post college years, individuals began to accept the source of 

knowing as being internal, a foundation for their beliefs (Baxter Magolda 2002). 

Baxter Magolda (2002) concludes by noting that the model of ' Epistemological 

Reflection' bears similarities with King and Kitchener's (1994) model of ' Reflective 

Judgment'. The study also benefited from its longitudinal nature, uncovering gender-related 

patterns of ways of knowing. Baxter Magolda (2002) conunents that the relational patterns 

reflect the core characteristics of connected knowing and the separate patterns reflect separate 

knowing (Belenky et al. 1986), later integrated in contextual !mowing. It is clear that this study 

lends some insight into epistemology, which can be used to infonn teacher practices when 

encountering student differences. 

1.4.4 The Reflective Judgment Model 

King and Kitchener (1994) devised a study stemming from Pe1Ty' s incipient (1968, 1970) work 

on reflective thinking, to consider the epistemic assumptions that underlie reasoning and the 

nature of reality. Previous research by Kitchener (1983) concluded that: 

'Making, interpretive judgments about ill-structured problems involves 
constructing beliefs, a task that requires people to wrestle with questions about the 
limits, ce1tainty, and criteria for knowing, factors that comprise "epistemic 
cognition" (Kitchener 1983).' (King & Kitchener 2002: p.38) 

This statement is in agreement with studies which have shown a clear developmental 

process in epistemological sophistication, requiring ' reflective judgment' (King & Kitchener 

1994; Dewey 1933, 1938). Dewey observed that reflective judgment was needed when 

individuals encounter problems which cannot be solved with certainty. King and Kitchener's 

(1994) research method made use of interviews based around four ill-structured problems, 

which were then scored and analysed, dividing the results into two sections: the nature of 

knowledge and the nature of justification. Based on these results, King and Kitchener (1994) 

presented the ' Reflective Judgment' model, consisting of seven qualitatively different sets of 

related assumptions, about the process of knowing and how individuals acquire knowledge. 

Each of the stages contains three levels or major periods: pre-reflective (Stages 1, 2 and 3), 
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quasi-reflective (Stages 4 and 5) and r<qflective (Stages 6 and 7), associated with reflective 

thinking in problem solving enviromnents characte1ised by changing assumptions during these 

three stages. At each level, individuals hold ce1iain views about knowledge and the basis for 

justification of their beliefs (King & Kitchener 2002). 

Pre-reflective Reasoning 

The pre-reflective period is characterised by individuals who believe that knowledge is certain 

and, therefore, problems can be defined stmcturally and resolved. Knowledge is derived from 

figures of authority or first-hand observation, similar to PeJTy' s (1968) dualism, believed to be 

correct and requiring no justification (King & Kitchener 2002). 

Quasi-reflective Reasoning 

Individuals who use quasi-reflective thinking accept that knowledge is uncertain and that 

individuals can have their own view or knowledge claim. The justification of uncertain 

knowledge is based on the assumption that this is the result of missing data or failure to obtain 

evidence by a certain method (King & Kitchener 2002). 

Reflective Reasoning 

Individuals begin to use reflective thinking much later in their epistemological development. As 

with other models, which recognize the acceptance of relativism and commitment, individuals' 

recognise that knowledge is constmcted by them, interpreted and understood contextually. 

Reflective thinking recognizes that knowledge is uncertain, but as active constmctors 

individuals are able to justify and draw reasonable conclusions from different evidence. The 

development of reflective thinking allows individuals to reflect, re-evaluating judgments and 

data in light of new evidence, affinning to justifying conclusions based on the use of critical 

enquiry (King & Kitchener 2002). 

Upon reflection on their original research, King and Kitchener (2002) maintain that the 

stage model is still a conclusive framework for applying their description. Within this seven

stage framework there is a consistent underlying stmcture relating to the individual's 

relationship with knowledge, specifically conceptions of justification and views of knowledge, 

reflected in qualitative differences between the stages. Individuals change in their reflective 

thinking through a Piagetian development of acconunodation and assimilation, but they are not 

44 



Chapter J Personal Epistemologv 

restricted to one stage at a time and have a developmental range similar to Vygosky' s (1962) 

zone of proximal development (Hofer & Pintrich 1997). King and Kitchener (1984) also 

reported that where higher stage reasoning was more prevalent with time so were the higher 

stages of reflective judgment and educational attainment, which would concur with 

Schommer's (1990) findings that epistemological beliefs have an effect of comprehension, as 

do surface and deep approaches to learning (Ma1ton & Saljo 1976b). 

1.4.5 Argumentative Reasoning 

In a slight change of research emphasis, Kuhn ( 1991) investigated thinking from a perspective 

of argumentative reasoning. The study group was comprised of individuals in four age groups: 

teens, 20s, 40s and 60s, and samples were from both college and non college backgrounds. In 

pa1ticular, Kulm was attempting to study the response of these individuals to everyday, ill

structured problems, lacking definitive solutions (Hofer & Pintrich 1997). During the 

investigation, epistemological data were elicited indicating beliefs about knowledge along with 

the primary data about how and why individuals' reasoned. 

Data were collected from interviews which focused on individual' s responses to three 

current urban social problems, of which the explanation was the basis for research data. 

Specifically the individuals were asked to explain their reasoning or rationale of their particular 

point of view, with evidence to support their justifications; to create an opposing view and a 

solution to the problem, reflecting on their reasoning from an epistemological position (Hofer 

& Pintrich 1997). The basis of the interview interpretation was taken from questions relating to 

expertise and this led to the identification of multiple dimensions of epistemological beliefs. 

Kuhn ( 1991) presented three categories of epistemological views, which are similar to 

Perry's (1968) positions of ethical and intellectual development. The categories were absolutist, 

multiplist and evaluative. In the first category, absolutists believe strongly in their own beliefs 

and see knowledge as certain and absolute, where expertise is categorized by factual evidence, 

which supports knowing. 

Multiplists depart from fact-based justification using emotions and ideas as a 

justification, opposing the views of experts as being unable to give certain answers and often 

disagreeing amongst themselves. With this, they note an inconsistency between experts and 

begin to describe a type of relativism where one individual' s view is as valid as that of an 

expert (Kuhn 1991). 
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The third category is evaluative epistemologies, where individuals progress to a view that 

knowledge is uncertain, but experts are more likely to be certain. Individual views are however, 

comparable to each other and evaluated with other's views to detennine elements that support 

the justification of reasoning or argument. Kulm ( 1991) proposed that the process of argument, 

which elicits opposing opinions, is crucial to the modification of personal theories. 

The three categories presented in Kulm' s ( 1991) scheme resemble the schemes of PeJTy 

(1968) and King and Kitchener (1994), but concentrate on the evidence of this scheme as 

responses to questions about expertise. In the case of absolutists, King and Kitchener (1994) 

believed that experts could attain conclusions with certainty, where as multiplists saw experts 

an unable to be certain in the same way as them. In the fina l category evaluative, there was 

recognition of expertise, as experts were relatively more certain. 

Kulm' s ( 1991) work is of interest here as it uncovers some of the influences 

epistemology may have on other aspects of an individual's relationship with learning and 

cognitive processing. Clearly, there is a relationship between epistemology and reasoning. In 

this scheme there is an increase in the skills of the individual in evaluating, constructing and 

using evidence to justify arguments, which Kulm (1991) attributes to the metacognitive ability 

to reflect. 

1.5 Epistemological Belief Systems 

The fundamental premise of research into belief systems was the divergence from previous 

studies (Perry 1968; Belenky et al. 1986; Baxter Magolda 1992) where beliefs were understood 

as being unidimensional, changing and becoming progressively more sophisticated in a 

developmental sequence. For example, in PeJTy' s (1968) scheme, epistemology developed from 

dualist to relativist and in the study of Belenky et al. ( 1986), from received knowledge to 

constructed knowledge. From these positions, there is a Piagetian development of genetic 

epistemology and knowledge, whereby cognitive structures change through a process of 

adaptation, by accommodation and assimilation (Piaget 1969), these stages related to 

characteristic age bands. Cognitive development was a process of adapting to the environment. 

In this paradigm, personal epistemology would be domain-general, interpreted and maintained 

from a dualist position or perspective. 

However, in 1990 Schommer hypothesized the existence of an epistemological beliefs 

system, which was too complex to be conceptualized as a set of stages in a developmental 

sequence. Belief systems about knowing and learning differ from developmental models in that 
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they represent a set of beliefs as opposed to an integrated developmental sequence (Ryan 1984; 

Schommer 1990, 1994), whilst more recently, Hofer's (2000) study considers the 

dimensionality of belief systems and disciplina1y differences in beliefs. The previous focus of 

research relating to belief systems concentrated on the effects of personal epistemology on 

student comprehension and cognition (Schommer & Walker 1995). 

1.5.l Multidimensional Epistemological Beliefs 

Based on the conclusions of previous studies Schommer ( 1990) hypothesized that personal 

epistemology comprised a set of dimensions within two categories: the nature of knowledge 

and knowing and the nature of intelligence, proposing that beliefs have an effect on students ' 

comprehension and learning. The categories covered the following elements: 

• The structure, certainty and source of knowledge (Peny 1968); 

• The control and speed of knowledge acquisition (Dweck & Legget 1988). 

Within these two categmies Schonuner (1990) suggested a belief system comp1ised of a 

set of five dimensions. Using these beliefs as a structure, Schommer (1990) conducted a 

prelimina1y study with college undergraduates, assessing students' integration of knowledge, 

conclusions and comprehension. The study involved students' reading a passage of text 

followed by administering an epistemological questionnaire, which used the five hypothesized 

dimensions as a basis for the stmcturing of the items, the beliefs were: 

• Knowledge is simple rather than complex (simple knowledge); 

• Knowledge is handed down by authority rather than derived from reason 

(omniscient autho1ity); 

• Knowledge is certain rather than tentative (certain knowledge); 

• The ability to learn is innate rather than acquired (innate ability); 

• Learning is quick or not at all (quick learning) (Scho1mner 1990: p.499). 

Schommer ( 1990) concluded that personal epistemology can be characterised ' .. . as a 

system of more-or-less independent beliefs' (p.503) that can have an effect on comprehension, 

influenced by home and educational background quite strongly. Schornmer's (1990) evidence 
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did not suggest that these beliefs develop at a synchronous rate (Schommer-Aikins 2004), but 

engaged the possibility that beliefs can vary in their sophistication, having naive views about 

the certainty of knowledge yet at the same time believing that knowledge is highly interrelated. 

Further conclusions from the study were that epistemological beliefs affected students' 

infonnation processing and monitoring of comprehension, metacognition. In particular, it was 

suggested that by affecting comprehension, epistemological beliefs affected the interpretation 

of knowledge. This was suppo11ed by observations from learning studies, which revealed that 

learners adopt a deep or surface approach indicating their intention to understand new material. 

Mation and Saljo (1976b) suggest that students' adopting a surface approach saw knowledge as 

being memorisable, whereas those adopting a deep approach saw new knowledge as needing to 

be integrated and refined with previous experiences. Similarly, Schommer ( 1990) explains that 

when students have a strong belief in quick learning, this influences and affects their ability to 

integrate knowledge. The critical interpretation of knowledge also emerged as being influenced 

by epistemological beliefs, affecting what the learner noticed as prominent infonnation, tested 

by their conclusions. Schonuner suggests that learners who have a strong belief in the certainty 

of knowledge will distort or alter knowledge when it is tentative, to be ce11ain in their 

interpretation. 

In a later study, Schommer and Walker (1995) revised their approach by considering 

whether epistemological beliefs were similar across content domains (discipline or subject 

content and knowledge) and truly multidimensional. Perkins and Sinunons (1988) believe that 

understanding is underlain by domain-general factors displayed in noncontent frames. In 

relation to the work of Perkins and Simmons (1988), Schommer and Walker ( 1995) suggest 

that epistemological beliefs cut across all three noncontent knowledge frames, which refer to 

beliefs about learning, the organisation of knowledge and certainty of knowledge, and are 

therefore, not domain-dependant. They note that Perkins and Simmons' (1988) research has 

shown that misunderstandings are not domain-dependant and are a consequence of domain

independent, higher-order knowledge and content knowledge. Perkins and Si1mnons' (1988) 

go on to argue that misunderstandings are a result of domain-specific and domain-independent 

factors. Schommer and Walker' s (1995) research suggests that students may have specific 

beliefs about knowledge, but that these can be modified when they reflect on certain domains. 

The conclusions from a later study by Schonuner-Aikins et al. (2002) were that there was 

evidence to support domain-general beliefs in findings, which indicated that social sciences and 

business beliefs were related to mathematics beliefs. 
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Schommer and Walker ( 1995) used a questionnaire to investigate the dimensionality of 

beliefs, particularly whether the content domains were consistently sophisticated, as this 

structure would support developmental models indicating a unidimensionality (Perry 1968; 

Ryan 1984; Kitchener & King 1981 ). They wanted to test the hypothesis that individuals could 

have a sophisticated view of knowledge, for example believing it to be highly complex, yet at 

the same time have nai've views of knowledge, believing it to be ce1tain. 

The conclusions from their study were that there was a consistent level of 

epistemological sophistication supporting a moderate domain-independence hypothesis, as 

follows: 

' Similarly we suggest that students may have beliefs about knowledge, in general, 
that are adjusted when they reflect on a specific domain. For example they may 
believe that knowledge is uncertain. On the other hand, they may believe that there 
are more stable facts in mathematics compared with the social sciences. Notice 
also that we are always referring to students' (i.e., novices') beliefs. Whether 
experts in a paiiicular discipline have such modifications in their beliefs across 
domains is not addressed in this research.' (Schommer & Walker 1995: p.430) 

In pa1ticular, a belief in certain knowledge was the lowest to correlate with other 

domains. However, they also suggest that in students' early college year' s epistemological 

beliefs are domain-independent. Whether this links to comprehension, suggesting that beliefs 

become more domain-general as learning becomes deeper or vice versa, is an important 

question: 

'An important finding is that epistemological beliefs seem to affect students ' 
processing of information and monitoring of their comprehension. When one 
encounters complex information, belief in quick, all-or-none learning appears to 
affect the degree to which students integrate knowledge. This same belief affects 
student's accuracy in assessing their own comprehension. ' 
(Schommer 1990: p.503) 

Schommer' s (1990) statement overlaps with observations made by phenomenographers 

and links to the dimensions of variation of an object of learning (Chapter 2). Schommer (1990) 

says that schema theory cannot explain the differences in learners, why they fail to integrate 

information, but personal epistemological beliefs may (p.503). This is the same question that 

phenomenographers are interested in, what makes some people more able to discern critical 

aspects of variation in objects of learning than others. The implications are that the ability to 
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recognise the available dimensions of va1iation is related to learning and awareness (Marton & 

Booth 1997), and the dimensions noticed relate to an individual's relationship with the world. 

The ability to discern is therefore, a type of expertise, the ability to notice critical features. By 

taking a relational perspective on epistemology and discernment, this could explain the 

multiplicity of the dimensions fonning an individual' s relationship with the world, situation, 

discipline, interview or questionnaire, discussed further in Chapter 7. 

Belief systems were revisited by Schommer-Aikins (2002, 2004) who described the way 

core belief systems affect peripheral beliefs and the cognitive processing derived. In particular, 

the effects of epistemological beliefs on learning were considered with Schommer-Aikins 

(2004) suggesting that learning beliefs are most closely related to those beliefs about the source 

of knowledge. T hose who see knowledge deriving from academic authorities are more likely to 

concentrate on info1mation presented to them rather than engaging in a broader search of 

information and construction of knowledge, by questioning and reflecting on the experience. A 

separate, but connected suggestion was that epistemological maturity affects the comprehension 

of texts. Schommer, Crouse and Rhodes ( 1992) indicate that the comprehension of 

mathematical texts approached by students with a belief in simple knowledge, exhibits a lack of 

integration and appropriate study skills. 

In individuals with the most sophisticated beliefs, Schommer-Aikins (2004) talks about a 

need for recognition of ' balance' in their description. The possibility of extreme beliefs, for 

example, the ce1tainty of knowledge, could affect an individual's ability to adapt to new 

situations where knowledge is re-defined and discovered, contradicting existing theories. 

Schommer-Aikins (2004) clarifies that beliefs are not seen as a continuous development 

through stages, but act more-or-less independent and may have asynchronous development. 

1.5.2 Disciplinary Differences and Dimensionality 

In contrast to these developmental studies, Hofer (2000) approached the nature of 

epistemological development and beliefs from a similar hypothesis to that of Schommer ( 1990), 

but differed by proposing that epistemological beliefs are domain-dependant, therefore, 

indicating disciplinary differences. This hypothesis was based on studies indicating that 

personal epistemological theories comprise discrete, but probably interrelated, dimensions 

(Schommer 1990; Schommer & Walker 1995). Hofer (2000) was interested in the notion of 

dimensions as a set of beliefs, fonning part of the cognitive processes of thinking and reasoning 

and, therefore, having some influence on learning and comprehension, study strategies and 
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academic performance (Garrett-Ingram 1997; Schommer 1990, 1993; Schommer, Crouse & 

Rhodes. 1992). Hofer & Pintrich (1997) had already identified a cluster in two areas of core 

epistemology, relating to the educational experience of learning: the nature of lawwledge (what 

a person believes knowledge is) and the nature or process of knowing (how a person comes to 

know). Within each of these Hofer (2000) identified two subsets of dimensions), which 

represent personal epistemological beliefs (Hofer 2000: p.380): 

The Nature of /mow/edge 

• Certainty of Knowledge; 

• Simplicity of Knowledge; 

The Nature or process of knowing 

• Source of Knowledge; 

• Justification of Knowing 

Hofer' s (2000) dimensions are comprised of evidence consolidated from previous 

epistemological studies, summarised in Hofer and Pintrich (1997) and illustrate the 

convergence ofresults and understanding across several authors (see Table I. I). Hofer intended 

to investigate these subsets, choosing not to pursue Schommer's (1990) proposed fifth 

dimension of quick and innate learning. These dimensions form an individual's personal 

epistemological theory, which is a representation of an individual ' s beliefs and assumptions 

about the nature of knowledge and knowing (Hofer & Pintrich 1997). 

Hofer (2000) was interested in clarifying the nature of the epistemological dimensions 

identified in the previous developmental models, and the nature of the domain-dependant 

hypothesis of these dimensions. The study was conducted using two questionnaires: a General 

Epistemological Beliefs questiom1aire (GEB) developed by Qian and Alvem1a1m (1995), a 

shorter version of the Schommer Epistemological Belief Questio1maire, and a Discipline

focused Epistemological Beliefs Questionnaire (DEBQ). Hofer (2000) based the DEBQ on 

items adapted from Perry's Checklist of Educational Values and Schommer's Epistemological 

Beliefs questi01maire with some extra items, structured in agreement with the four proposed 

dimensions, described here based on Hofer' s (2000) summary. 
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Certainty of Knowledge 

Ce1tainty of knowledge represents how much an individual believes knowledge to be fixed or 

more fluid. Where knowledge is believed to be fixed individuals have a nai:ve view and see 

knowledge as absolute ' truths' , which exist with certainty. More sophisticated individuals 

believe knowledge is tentative, fluid and evolving. Between these Hofer (2000) places the 

developmentalists who recognise knowledge as changing from fixed to more fluid within a time 

continuum. 

Simplicity of Knowledge 

Simplicity of knowledge is expressed along a continuum, from knowledge as an accumulation 

of facts to recognition of knowledge as highly interrelated concepts (Schommer 1990, 1994). 

In a nai:ve understanding knowledge may be described as discrete or concrete facts which are 

learnable. Individuals that have more sophisticated beliefs explain knowledge as being 

contextual, relative and contingent on situation. 

Source of Kllowledge 

Source of knowledge relates to where an individual believes knowledge is located. In a na·ive 

view individuals believe that knowledge resides in external authority not in the self and can be 

communicated by transmission. A more sophisticated view and belief is that an individual is a 

self-knower, actively constructing knowledge by interaction with others. Hofer (2000) 

acknowledges that becoming a self-knower represents a defining point in the development of 

individuals' epistemology, recognised in previous models (Pen-y 1968; King & Kitchener 

1994). 

Justification of Knowing 

Justification of knowing is a dimension which identifies how individuals' evaluate knowledge 

claims and the extent to which they use autho1ity and expertise evidence to support knowing 

and how they evaluate expertise. The more nai:ve individual justifies knowing and belief 

through their observation and experience, giving them a feeling of being right in situations that 

are ambiguous and where knowledge is uncertain. Beliefs that are more sophisticated are held 

by individuals able to integrate the views of experts in their attempts to know and understand, 

using rules of inquiry and personal evaluation (Hofer 2000). 

52 



Chap/er I Personal Epislemology 

Discipline-focused Epistemological Beliefs Questionnaire 

Hofer (2000) needed a research instrument that could identify the existence of these multiple 

dimensions and also discern the differences between them, choosing to develop a new tool, the 

DEBQ, to assess this dimensionality. The scale items were written with relevance to the four 

dimensions and Hofer used her 2000 study to validate the scale, for further use in interpretive 

studies. Her research findings were aimed at two purposes: 

a) To assess the dimensions of personal epistemology as suggested across models, 

tlu·ough the development of a new instrument; 

b) To examine whether individuals distinguish disciplinary differences m 

epistemological beliefs (Hofer 2000, p385). 

The scale was developed with a disciplinary focus in mind and required participants to 

complete it twice, the first occasion with a science-based focus and the second, a psychology

based focus. The participants were 326 first year college students, in a North American context, 

of which 53% were female. Hofer's interest was in investigating the following research 

questions (Hofer 2000: p.380): 

• To what extent the dimensions of epistemological beliefs are consistent from 

discipline to discipline, as evidence in similarity of factor structures; 

• What differences there might be in the beliefs about disciplines, as suggested by 

mean differences in beliefs; 

• How these (differences) relate to more general epistemological beliefs, as suggested 

by intercorrelations among domain-specific and domain-general beliefs. 

Analysis of the data revealed a four-factor solution (Hofer 2000), but the factors did not 

entirely fit with Hofer's (2000) or Schommer' s (1990) predictions. The four dimensions 

hypothesized, were identified by Hofer as being consistent across the literature, although Qian 

and Alvennan (1995) had used the GEB previously and discovered a three-factor solution, with 

certainty and simplicity of lmowledge merging as one factor. The new four-factor structure 

was interpreted and named by Hofer (2000) as follows: 
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• Certain/Simple knowledge; 

• Justification for knowing: personal; 

• Source of knowledge: autho1;ty; 

• Attainability of truth. 

Hofer (2000) recognised that this new four-factor solution did fit the hypothesized 

dimensions and model; some aspects of the dimensions were not fully interpretable. The factor 

containing several scale items which multiple loaded onto more than one factor, indicating a 

complexity within and across the dimensions. In particular, Hofer (2000) found, along with 

Qian and Alvermann ( I 995), that certainty of lmowledge and simplicity of knowledge merged 

into one factor. However, it is not clear whether a strong comparison can be made between the 

DEBQ and GEB questionnaires. 

The remaining variance accounted for, confirmed a tlu-ee-factor structure. The second 

factor identified as justification of knowing: personal, a factor containing aspects of both 

justification of knowing and source of knowledge, not distinguished exclusively. The third 

factor, source of knowledge: authority, differed from the hypothesized dimension as it failed to 

contain items relating to individuals as constructors of knowledge. Finally, a previously un

hypothesized fourth factor emerged from the data analysis, regarding the perceived attainability 

of truth (Hofer 2000). 

In order to verify these results, Hofer (2000) tested more data using tl1e GEB, confinning 

certainty and simplicity of knowledge did not load into two separate factors. This was of 

interest as the development of the GEB was aimed specifically at identifying tl1ese two 

dimensions and suggests that either Hofer's (2000) scale does measure the interrelated nature of 

epistemological dimensions or that the sample of data drew out specific multiplicities in the 

epistemological development of the individuals in the study. The results also indicated that the 

certain and simplicity of knowledge dimension correlated with three of the four dimensions, 

except justification of knowing. 

Further analysis of tl1e means revealed that the structure of epistemological beliefs was 

similar across the two domains, science and psychology, but the epistemological perceptions 

were different between these disciplines. Hofer (2000) indicates that these differences were 

highly significant by discipline, as could be expected, and are as follows: 
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• Individuals perceived knowledge in psychology as less certain compared to science, 

and changeable; 

• Psychology was seen as much more justifiable by personal experience and knowledge; 

• In science, authority and expertise were more seen as a source of lrnowledge; 

• 'Truth' was perceived to be more attainable by experts in science than psychology. 

Hofer (2000) emphasized that there was a moderate significance of the con-elations and 

suggested intra-individual differences, relating to the perceptions of the dimensions derived 

from the questionnaire. 

1.6 Epistemological Theories 

The use of the word theory in this context relates to meaning not necessarily derived from 

scientific or mathematical explanation, but includes an interpretation of reality derived from 

personal experiences and conj ecture. These epistemological theories are applied with 

constructs to interpret and make meaning of the world (Kelly 1955). Therefore, a comparison 

can be made between the use of the te1m 'epistemological theory' and 'beliefs strncture', as 

both represent an individual 's way of interpreting meaning. Hofer and Pintrich (1997) proposed 

the term personal theories to describe individual's beliefs about lrnowledge and the nature of 

lrnowing. These define an individual's relationship with lrnowledge and are described to a 

greater or lesser degree based on the outcomes of the research. In contrast, previous researchers 

categorize epistemological theories into developmental or belief systems (Perry 1968; 

Schommer 1990). However, Hofer and Pintrich' s (1997) personal theory proposition deviates 

from developmental models by allowing for variation within beliefs that is not restricted to a 

stage or position. The personal theory model does not fit entirely with beliefs systems, as 

beliefs forming personal theories may not only represent distinct orthogonal dimensions, but 

also diagonal dimensions suggesting overlap of beliefs representing closely related epistemic 

cognitions (King & Kitchener 2002). 

It is believed that individuals hold epistemological theories that are composed of a core 

structure of beliefs (Hofer & Pintrich 1997, 2002) influencing peripheral beliefs that are applied 

to learning situations as encountered (Brownlee, Boulton-Lewis & Purdie 2002). Brownlee, 

Boulton-Lewis and Purdie (2002) also refer to an individual ' s epistemology as a ' .. . belief s 

stnicture' (p. 7), not a system, comprised of core and peripheral beliefs. Individual 
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epistemological theories, as described in the literature, are comprised of an individual's beliefs 

of the nature of knowledge and the nature of knowing. 

1.6.1 Theory of Integrated Domains 

Muis, Bendixen and Haerle (2006) published a comprehensive literature review, which 

addresses the domain-general versus domain-specificity question of personal epistemological 

beliefs. Based on a review of empirical articles, they presented the ' Theory of Integrated 

Domains ' (TIDE) (Figure 1.1), a culmination of previous epistemological research diverging 

from previous understandings as follows: 

' Moreover, to provide a more inclusive framework, we incorporate philosophical 
considerations, dominant epistemologies of various domains, and theoretical work 
on the domain-specificity/domain-generality issue and on personal epistemology 
in general. We consider perspectives from multidin1ensional paradigms, 
developmental paradigms, and from other influential lines of research such as 
developmental psychology, mathematics education, science education, and history 
education' . (Muis, Bendixen & Haerle 2006: p.30) 

Muis, Bendixen and Haerle (2006) approach the study of personal epistemology from a 

socio-cultural perspective, within the social-constructivist paradigm. They understand personal 

epistemology as being socially constructed, individuals actively constructing their 

epistemology by interaction with the enviromnent during which they make meaning of their 

experiences, leading to an epistemological development that is inextricably socially linked. The 

framework recognises the relationship of the individual with the world (Marton & Booth 1997), 

as it incorporates the interaction of the individual with the enviromnent, recognising what the 

individual brings with them to the experience affects what is experienced. Muis, Bendixen and 

Haerle (2006) propose that the understanding of personal epistemological beliefs should be 

reviewed against the following contexts to enable more detail to be developed; these are the 

larger societal and cultural context, the academic context and the instructional context. 

The TIDE framework is presented in Figure 1.1 overleaf, illustrating how academic and 

general beliefs are situated and developed within both the academic and socio-cultural context. 

Both contexts mutually impact, influencing academic and general beliefs with reciprocity. The 

development of beliefs progresses from absolutism to multiplism and evaluatism with time, and 

at the level of academic and domain-specific beliefs, these are also developed with increasing 

domain-specificity, which is multidimensional (Muis, Bendixen & Haerle 2006). Revaluation 
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is encountered with new life and educational expe1iences indicated in the recursive nature of the 

overall epistemological developmental process. 
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Figure 1.1 The theory of integrated domains in epistemology. Note 1 indicates similarities and 
differences in beliefs across domains, 2 represents similar underlying epistemological 

dimensionality, and 3 refers to sociocultural and environmental influences, 
modified from Muis, Bendixen and Haerle (2006). 

The TIDE framework involves a set of general epistemic beliefs, which develop 

continually from birth, but academic epistemic beliefs are initiated when an individual begins 

fonnal education. These epistemic beliefs are related to the context of education, a major 

influence, and are socially constructed. TIDE positions these academic epistemic beliefs within 

a social context leading to reciprocity between the social and academic contexts of general 

epistemic beliefs and academic epistemic beliefs (Figure 1. 1). A change in the amount of 

influence occurs during the inception of formal education when academic epistemic beliefs 

become less influenced by general epistemic beliefs. Given the contextual nature of these 

beliefs the TIDE framework incorporates the potential for reciprocal causation, so that a change 

in general epistemological beliefs can affect academic beliefs and vice versa. 
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Academic epistemic beliefs undergo continuous development, but begin their roots during 

formal education, with subsets of domain-specific beliefs developing at the same time, both of 

which are influenced by the surrounding academic culture and social context (Muis, Bendixen 

& Haerle 2006). Academic beliefs are fom1ed out of the merging of general epistemic beliefs 

from early life and may reflect these being generalisable across academic domains, but 

becoming increasingly distinct and dominant as individuals' persist through fom1al education, 

with domain-specific epistemic beliefs becoming more influential. These domain-specific 

beliefs are socially constructed and context dependant. Muis, Bendixen and Haerle (2006) 

believe context control in the instructional environment, influenced by the social and academic 

context, and domain-specific beliefs have greater influence as students distinguish between 

these and general beliefs to infonn decision-making. They suggest that domain-specificity 

increases with continued exposure to the academic process and the level of education 

(Schonuner & Walker 1995; Hofer 2000), with students able to distinguish between different 

domain-specific beliefs (Hofer 2000; Buehl & Alexander 2001). Schommer-Aikins, Duell and 

Barker (2004) similarly suggest that over time, college students undergo academic training and 

experiences, developing a set of specific epistemological beliefs in a particular domain of study. 

When faced with broader problems, which cross domains, they may fall back and rely on a set 

of general domain beliefs in order to make the links between domains. 

General epistemic beliefs are developed in nonacademic contexts, where beliefs about 

knowledge and knowing are often related to experiences in the home environment. Muis, 

Bendixen and Haerle (2006) explain that these beliefs begin with early knowledge acquisition 

and the development of theory-like cognitive structures which can be altered and changed when 

presented with new experiences. Concurrent with this are developing nai:ve epistemological 

beliefs, developed and changed throughout life, but still with separate academic and general 

beliefs. These general beliefs may differ from academic beliefs, as epistemological beliefs are 

multidimensional and multilayered (Buehl & Alexander 2001 ). 

In conclusion, the framework incorporates the proven multidin1ensionality of epistemic 

belief systems (Schonuner 1990; Hofer 2000), but is also developmental and recursive in nature 

as indicated in Figure 1. 1. During development, an individual's general epistemological beliefs 

are initially most influential and become the basis for academic beliefs. Through exposure to 

education, the epistemological influence moves from general to domain-specific academic 

beliefs. Development continues with academic influences becoming dominant and the domain 

of academic study influencing the further development of academic epistemic beliefs. 
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1.6 Summary 

The literatures summarized here indicate that there is now a general understanding regarding 

the overall nature of the development of personal epistemological beliefs. This understanding is 

effectively drawn together and incorporated into the TIDE model (Muis, Bendixen & Haerle 

2006), representing an embedded model of personal epistemological beliefs incorporating the 

development, through time, of epistemological beliefs in academic and instructional contexts. 

By acknowledging and incorporating the recursive nature of the development of beliefs, the 

fundamental aspects of developmental models, which include reflection and epistemological 

change, are accounted for. The nature of personal theories is also integrated in this recursive 

development, with respect to the relevance placed upon past experiences being used to make 

meaning of present experiences (Kant 1958). The model indicates that epistemological beliefs 

may be domain-specific, fonning belief systems, but are also incorporated in an overall holistic 

epistemological representation developed within the wider socio-cultural context (Muis, 

Bendixen & Haerle 2006). Beliefs are akin to personal theories, which do not reduce beliefs to 

a set of entirely distinct dimensions developing synchronously. Epistemic change occurs as a 

result of exposure to socio-cultural influences, which include the affects of context, both 

academic and general, suggesting a relational approach to the application of beliefs. 

Prior to this, Schommer-Aikins (2004) proposed that epistemological models should be 

dynamic, representing the change in processes and products occurring with there interactions, 

including the cognitive aspects of this change. The TIDE model is not as detailed as this, but 

incorporates a change from more general beliefs to discipline or domain-specific beliefs, within 

the general socio-cultural influences present in the overall academic context. However, these 

general socio-cultural influences (Muis, Bendixen & Haerle 2006), do not consider specific 

contextual influences such as authority, represented by teachers and their approaches to 

teaching (Belenky et al. 1986). 

By unraveling teachers' and students' epistemological beliefs, using a process of 

qualitative and quantitative methods, research can help educators to enhance the teaching and 

learning experience for students and teachers alike. In an example, Schommer-Aikins (2004) 

suggests that teachers could identify when students ' understanding and beliefs have risen to a 

level where more sophisticated and complex lessons can be presented. Thus, using the 

epistemological beliefs paradigm as a developmental tool, for teaching and learning in higher 

education contexts, means an analysis of teachers ' and students' epistemological beliefs can be 

conducted. Action research can identify teaching components which need to be added or taken 
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out. Focusing on teachers ' personal epistemological beliefs may reveal specific dimensions 

which underlie and influence their approaches to teaching in certain contexts, affecting the 

quality of instruction in a similar structure to learners' approaches to learning, already proven 

to detennine quality of task outcome (Marton & Saljo 1976b). Based on this premise, several 

considerations have emerged from the literature reviewed that affect the future aims of research 

and w1derstandings of epistemology, these are principally aspects of culture, instructional 

context and the domain-generality versus domain-specificity of beliefs. 

The effects of culture indicate an influence on the development of beliefs leading to 

epistemological differences between cultures, which affect future understandings. Braten and 

Str0ms0' s (2005) use of the Scho1mner Epistemological Questionnaire to investigate the 

relationship between epistemological beliefs, theories of intelligence and self-regulated 

learning in postsecondary students in Norway, inadvertently revealed differences in 

epistemology emergent from its use with North American students compared to Norwegian 

students, indicating that cultural context has an impact on beliefs. Braten and Str0ms0 (2005) 

make the point that most of the available epistemological questionnaires have been developed 

in North American contexts. Hofer (2000) based the DEBQ on items that were adapted from 

Perry's (1968) Checklist of Educational Values and Scho1mner' s (1990) Epistemological 

Beliefs questiom1aire with some additional items, again developed in a North American 

context. Thus, use of the DEBQ in a European context may reveal similar results to those of 

Braten and Str0ms0 (2005) or a new set of emergent constructs, being susceptible to the same 

issue of cultural context and raising the issue of the exactness as to what constructs are being 

measured. The veiled nature of constructs was revealed when Braten and Str0ms0 (2005), 

interviewing students about intelligence, did not mention the word ' intelligence' , but revealed 

different understandings to when the word ' intelligence ' was used in later questions. The 

question therefore arises as to whether we are testing the same constructs by asking the same 

questions in literal translations, for use in other cultural settings. The same questions may be 

perceived differently between cultures resulting in the measurement of an entirely new 

construct derived from the same research instruments, represented in variations in results 

derived from latent variable analysis. Clearly, language and its component syntax are linked to 

culture and should be carefully considered when attempting to make comparisons from results 

derived from studies carried out across differing cultures. It may well be that the interaction of 

educational context, culture and epistemological beliefs lead to adoption of a specific study 

approach in learners or even a teacher's teaching style. 
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The combined effects of instructional context and culture have a distinct influence on the 

development of personal epistemological beliefs in education. Instructional contexts vary in a 

number of ways, for example, in both student and teacher ages, discipline level and the 

experience the teacher has. All of these will have an influence on existing epistemological 

frameworks, which underlie cultural beliefs (Hofer & Pintrich 1997). Instructional context and 

culture have implications for future research methodologies, which need to investigate personal 

epistemological beliefs from a holistic paradigm, engaging in both qualitative and quantitative 

methods. 

The next research issue considered is whether investigations of epistemological beliefs 

reveal beliefs that are domain-general or domain-specific. The answer may be indicated in the 

TIDE model (Muis, Bendixen & Haerle 2006), where parallels between epistemology and 

learning focus attention on the varying aspects of learning and teaching, which may be 

peripheral to, but associated with, core epistemology indicating the overall structure of beliefs. 

Notably those aspects of learning which are associated with the characteristics of experts' 

epistemology compared to that of novices and those reasoning skills which seem to transcend 

across discipline domains. 

Epistemological belief systems suggest that beliefs are more-or-less independent of each 

other and can be applied at will, depending on the situation, in a relational approach 

(Schommer-Aikins 2004). These beliefs are more realistically thought of as a series of 

percentages which can change with context, suggesting that beliefs are indeed domain-specific 

in a way, given that they are applied relationally to a domain and a context, at a specific 

moment in time. In this sense a ' set' of beliefs represents a given moment in an individual's 

relationship with the world, and beliefs which are abstract become part of the focal awareness. 

Therefore, personal epistemology is not a set of permanent beliefs applied in the same way to 

differing contexts and domains. This is analogous to Polanyi 's (I 958) notion of personal 

knowledge, a fusion of an individual's knowledge and the act of knowing. He suggests that, 

when applied to each situation, whether a general or academic context, the situation is 

perceived and comprehended against what is already known, and more specifically, what is in 

the focus of awareness at that time (Marton, Runesson & Tsui 2004). In comparison, beliefs are 

relational, what is perceived in specific domains and contexts, varies in application and 

capacity. 

The ability to vary beliefs has commonalities with the notion of expertise and more 

specifically adaptive expertise (Bransford, Brown & Cocking 2000), the ability to adapt 
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flexibly to new and novel situations through learning and problem solving. The TIDE model 

(Muis, Bendixen & Haerle 2006) incorporates a series of general and academic beliefs, 

separating the two, implying a distinctive mental structure, similar to schema, to the abstract 

nature of epistemological beliefs. In contrast, considering a relational perspective, situations 

therefore, are not approached with separate general or academic beliefs, but beliefs can have 

both a general and academic character depending on context. Indeed beliefs appear to relate to 

hard and soft typologies of academic domains and variations in pedagogical approach may 

result in the development of relational aspects in the application of beliefs for both students and 

teachers. 
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Part I Theoretical Perspectives on Constructivism 

2.1 Introduction 

Existing theories of learning are diverse and 'traditional' teaching methods in higher education 

well established and used extensively to deliver subject content, theorized as leading to student 

learning. Traditional teaching methods and accompanying strategies, such as lecture delivery 

incorporating note taking, are now being replaced by student-focused approaches to teaching 

including experiential activities (Kolb 1984 ). More recently, teaching in higher education has 

evolved to include the use of information and communication technology and the internet, as a 

medium for delivering subject knowledge known as e-leaming (Western 1999). Where 

traditional delivery may have been considered effective, the number of students catered for in 

recent years, increasing modularization and geographical diversity means that e-teaching can 

reach a wider student audience (Lloyd 2000), but does not necessarily lead to deeper learning. 
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In order to identify what effective teaching is and the strategies that lead to deep approaches to 

learning, in both traditional and teclmology rich learning environments, it is important to 

understand and establish the current theoretical perspectives on the learning process. By 

gaining an understanding of the learning process, educators can design instructional 

environments for the classroom and online, which afford constructivist-teaching practices 

incorporating appropriate scaffolding techniques to enable collaborative and individual 

knowledge construction (Karagiorgi & Symeou 2005). Effective learning 1s seen as 

establishing a perfornrnnce capabili ty in an individual (Perkins 1996), ideally flexible and 

adaptive to changing contexts and situations (Bransford, Brown & Cocking 2000). 

Theories of learning have been generally grouped according to two paradigms: 

behaviourism and constructivism. Behaviourist theories conceive of learning and understanding 

as emerging through activity involving a stimulus, initiating a response action from the learner 

with application of external actions, or stimuli, provided by the teacher or the surrounding 

environment (Thorndike 1928; Skinner 1953). Within educational settings and under the 

behaviourist paradigm, learning is achieved as a response to traditional step-by-step teaching, 

creating the desired behaviour in the learner by use of positive reinforcement, building from 

lower level to higher level skills. The teacher delivers learning experiences, which are aimed at 

inducing and reinforcing the desired action or behaviour in the learner, until they can accmately 

perform the physical or mental skill required. Once the required action or behaviour is 

replicated by the learner, then learning is assumed to have occurred. 

In contrast, the constructivist paradigm proposes that individuals have an active role in 

constructing knowledge and learning, situated entirely within the individual. From this position, 

meaning and understanding are created and constructed by the learner, through their 

interactions with and experience of the world, either individually or in social contexts. 

Cognitive constructivists (Bruner 1966; Piaget 1972; von Glasersfeld 1995a) view learning and 

meaning as being constructed through problem solving activities and the development of 

learning strategies. Social constructivists believe that all learning is mediated through social 

contexts and that learning stems from social encounters and interaction (Bandura 1977; 

Vygotsky 1978). 

This thesis particularly focuses on a social constructivist position on learning, with 

specific references to aspects of cognitive constructivism that cannot be separated from the 

paradigm. The social constructivist position is one that is modified, to conceive of learning as 

being a change in the relationship of the learner with the world, the basis of 'Variation Theory' 
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(Marton & Booth 1997), not simply the creation of knowledge socia lly. Leaming is, therefore, 

relative to the way an individual sees the world, phenomena and knowledge, representing 

awareness constructed by the individual through their experience of the world. Variation in 

experience widens the space of learning as the learner is exposed to multiple perspectives. This 

approach, the analysis of constructivist teaching and learning environments, assumes that the 

relationship between the learner and the world is one that is socially mediated. In particular, the 

mediators in this study are those found within the teaching and learning environment, an 

example being the verbal explanation of a concept given by a teacher or the reading of a 

reference by a student. Given this, emphasis is placed on the importance of the use of syntax 

and metaphor du1ing explanation, which affects what the learner takes away from the 

experience, combined with the effects of individual perceptions active during the experience. 

Therefore, an understanding of the frameworks and content of constructivist learning 

environments help develop and infom1 educators' approaches to teaching, including their 

intentions and strategies that support conceptual change in students, related to subject content. 

2.1.1 Aims of the Chapter 

The interpretation of the literature reviewed in this chapter is underpitmed by the researcher's 

beliefs about the nature of knowledge and knowmg in academic contexts, and ways of coming 

to know or learning, from a relational perspective. From this perspective, the theories of 

leamit1g considered relevant here are those relating to social constructivism and consequently 

this position impacts on the notion of constructivist teaching environments. Leaming is 

discussed only in the context of constructivist teaching and learning environments, and 

concentrates on the followit1g areas of interest, which can be related to learning in the context 

of higher education. It discusses the development of learning within this enviromnent, 

including approaches to teaching and learn.mg from the relational perspective of variation 

theory. Within this context the specific aims and intentions of this chapter are: 

• To describe the historical perspectives on constructivism, appropriate within 

educational contexts; 

• To review the most relevant social constructivist theories of learning related to 

academic instructional contexts, mcludmg e-learning communities; 
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• The review the literature relating to constructivist theories of teaching and learning 

in higher education and their implications for student learning; 

• To discuss the achievement of learning in constructivist teaching environments 

through approaches to teaching based on variation theory. 

The chapter leads with an historical introduction to constructivism, approaching the 

literature from a general view that encompasses the backgrounds of cognitive and social 

constructivism as a way of explaining the relationship individuals have with knowledge and 

knowing. Later, the chapter attempts to synthesize the relevant literature relating to pedagogy 

and learning from a relational premise, which is central to this study. 

2.2 Historical Perspectives on Constructivism 

The pedagogical perspective adopted in this thesis incorporates many aspects of cognitive and 

social constructivism, considered here from a uniquely relational perspective. Traditional 

constructivism positions the learner in a process where the individual actively constructs 

knowledge either individually (cognitive constructivism) or within a social context (social 

constructivism), but fails to account for the relationship an individual has with the world, 

constantly changing as new experiences are encountered against a background of previous 

experiences (Kant 1958). This leads to a potential to exert flexibility in the way knowledge is 

applied depending on context, a relational perspective. Both ' traditional ' behaviorism and 

constructivism separate the individual and the world, during the experience, either by 

suggesting the creation of ' mental models' of the world or acceptance of socially derived 

consensus views of the world in a dualism. In one sense, social constructivism reduces dualism 

by involving the learner in the social context and consensus of their environment, providing the 

opportunity to be exposed to variation in experience, thereby leading to the review of existing 

knowledge and the construction of new understandings. In the social constructivist paradigm, 

knowledge is developed through social interaction with a dimension of variation present in the 

communication of an idea. However, there still exists a separation between change in the 

understanding of the learner and the way they relate to the environment in which they interact. 

From a historical perspective, it is useful to consider the development of constructivist 

learning theories over time as this provides a wealth of background to the present 

understandings and positions on constructivism. By re-visiting the ideas of previous 
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researchers, paradigms may indeed undergo reinterpretation when viewed in relation to 

postmodernist philosophies. In this section, the main ideas and theories of the following 

constructivists are described: Dewey, Piaget, Vygotsky, Bruner, Bandura and von Glasersfeld. 

One of the most influential twentieth century North Ameiican education writers was John 

Dewey (1933, 1938), seen as developing the modem philosophical position of constructivism 

and pragmatism. Dewey rej ected the idea of individuals as being separate from their 

enviromnent, an epistemic dualism, to acknowledge that learning develops in a continuous 

relationship between the individual and the world, represented by activity (Field 2007). 

Knowledge derived from this activity and interaction represents propositions, deemed v iable by 

the learner if they create an appropriate understanding of the action with the world. Dewey 

thought that the individual was involved in transactions and reflected on their expe1iences of 

the world during interaction, which brought to the surface incongruities between what was 

thought and what was observed (Vanderstraeten & Biesta 2007), and by these means 

knowledge is created through enquiry. Dewey suggested a progressive framework for 

education, involving problem solving and the development of critical thinking skills. In this 

cognitive framework, Dewey emphasized the importance of students' previous experiences as a 

means of reflecting on the past, thereby situating learning within a context (Brown, Collins & 

Duguid 1989). For learning to occur in this way, a transfer from previous experiences is 

required, from knowledge relevant to the cun-ent learning situation, accessed with influences 

from the instructor (Bransford, Brown & Cocking 2000). Dewey recognised the importance of 

the social environment in the learning process, interacting with the learner and developing 

learning thus: 

' A being whose activities are associated with others has a social environment. What 
he does and what he can do depend upon the expectations, demands, approvals, and 
condemnations of others. A being connected with other beings cannot perfonn his 
own activities without taking the activities of others into account. For they are the 
indispensable conditions of the realization of his tendencies. When he moves he 
stirs them and reciprocally. ' (Dewey 1966: Chapter 2) 

Following this, educators have used the constructivist theories of Piaget to explain 

intellectual development as a cognitive process. In cognitive constructivism, the individual is 

understood as constructing knowledge and mental models of the world, cognitive structures 

developed through problem solving activities and investigation. The learner uses these ' mental 

models ' to interact with the world, organizing and integrating new information within them. In 
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Piaget's case, he believed that children construct their own reality through experimentation 

with the environment, which had obvious links to educational program design and was 

indicative of its popularity (Driscoll 1994), becoming known as ' discovery learning' , placing 

the child at the centre of the learning experience (Bauman, Bloomfield & Roughton 1997). 

Piaget (1969) thought that children went through a series of four qualitatively different 

stages of intellectual development during which their cognitive thought processes changed. 

This change was in response to the child ' s interaction with the environment, causing 

knowledge to be constantly constructed and reconstructed. As children interact with the 

environment and objects in that environment, they begin to change the way they understand the 

object, so that knowledge is reconstructed as they begin to see the object in different ways, the 

basis of learning. 

Piaget (1969) suggests that intellectual development involves three cognitive processes: 

assimilation, accommodation and equilibration. Through activity, the child encounters new 

objects and events which are assimilated and incorporated into existing cognitive structures. In 

order to make sense of these new events, against previous experience, the cognitive structures 

change by accommodation. These cognitive structures, or schemata, mark a stage where the 

child creates an understanding, which allows them to make sense and function in the 

environment by a process of equilibration. Initially the child's development involves creating 

schemata that are related to actions, later moving to create higher mental processes. 

Elements of Piaget's ( 1969) work have been criticized in a number of ways. The idea of 

intellectual development was one of growth, occurring within stages that were linked to age. 

This intellectual growth was thought to be developed equally within an aspect of an 

individual 's emotional development, social development and moral development, suggesting 

that the child, at a given stage, functioned in tasks to the same competence. However, in reality 

there exist examples of students who are good at one aspect of learning and weak in another 

and students within a single school year who do not share the same rate of intellectual 

development. Martorano (1977) indicates both intra-individual and inter-task variability exist 

between girls aged eleven to seventeen. Overall, Piaget's theory makes an important 

contribution to the field of constructivism, and is often described as a 'genetic epistemology' 

(Piaget 1970). What it fails to do, is to investigate the social nature of learning, which became 

the focus of later authors whose theories parallel aspects of Piaget's work (Vygotsky 1978; 

Bandura 1977). 
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Vygotsky (1929) viewed knowledge as a constructed entity made by each learner through 

a social process, emphasizing the importance of culture and society in learning. The socio

cultmal theory of learning acknowledges the impo11ance of instruction in learning, with the 

development of intelligence embedded in interactions within a social context, influenced by the 

prevailing cultural context (Vygotsky 1978). Yygotsky suggested that individuals' ways of 

knowing about the world were not developed from innate ability, such as intelligence, but were 

the product of activity carried out within social contexts, practiced within cultural contexts 

(Morris 2002). In his theory, learning and intelligence are developed firstly on a social level, by 

the child (interpersonal) through interaction with peers and adults, and secondly these social 

processes become part of a cognitive structure and are internalized (intrapersonal). Vygotsky 

( 1929) described this as his 'Genetic Law of Cultural Development' , describing the way 

knowledge is acquired and learning is developed. The social and cultural context make up the 

characteristics of the environment in which knowledge is constructed and the learner's 

understandings are developed. 

Yygotsky (1978) believed that a child's intellectual development, or independent 

problem solving ability, could be measured and represented the child's actual developmental 

level. He proposed that with the help of adults, teachers or more capable peers, the child could 

effectively problem solve to a greater developmental level surpassing their present intellectual 

abilities. In this context, instruction could be used to provide ' scaffolding', a ' .. . process that 

enables a child or novice to solve a problem, carry out a task or achieve a goal that would be 

beyond his unassisted needs' (Wood, Bruner & Ross 1976: p.90). Scaffolding takes the fonn 

of guided instruction to develop functions and processes within minds that have not fully 

matured, but are developing. The development of learning was proposed to exist in what 

Vygotsky tern1ed, the Zone of Proximal Development (ZPD). Vygotsky attributed the 

functions, processes and problem solving skills developed in the ZPD to problems which the 

learner can solve independently, witl10ut the interaction and guidance of more capable peers 

and adults, and problems which cannot be solved even with assistance. Between the two ends 

of this continuum of problems, lie the problem solving activities which characterise the 

instructional environment of the ZPD. 

Later, Bruner ( 1966) created a theoretical framework of constructivist learning that could 

be directly applied to formal education settings. In common with Piaget, Bruner identified that 

learning is an active process and that the construction of knowledge is influenced by a learner's 

past experiences and knowledge construction. As a process, the learner develops concepts 
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based on these expe1iences, which provide the opportunity for hypothesis testing. In Bruner' s 

view, learning involves using a variety of learning strategies, selected based on previous 

lmowledge and the context, differing from Piaget's idea of a pre-determined developmental 

sequence (Bauman, Bloomfield & Roughton 1997). Context, therefore, has a strong influence 

over learning and language and was considered by Bruner to greatly enhance thinking, as 

language allows us to think in certain ways, which develop new mental processes. In the 

instructional context, Bruner (1966) identified that the learner and the teacher should be 

engaged in an active discussion developing a ' Socratic' type of dialogue. 

In this process of cognitive growth, Bruner (1966) identified three stages through which 

the child represents the environment: enactive representation, iconic representation and a 

symbolic stage. In the enactive stage, the environment is represented by responses to motor 

actions and skills. Later the child begins to develop the mental processes of using images to 

represent objects and events, th.is was in conm1on with Piaget's (1969) pre-operational stage. 

In the fina l stage, the child begins to use symbolic representations of objects, engaging the 

ability to think using words, creating abstract ideas and logic to interpret the world. These 

processes have implications for the development of educational curricula, suggesting that tasks 

created should be increasingly complex and build on previous learning, with the instructor 

acting as a mediator, using language as a medium for the development of symbolic 

representation. 

Bruner continued his research to develop the idea of 'scaffolding' as an educational 

concept, which is derived from Vygotsky's (1978) use of peer or adult support within the ZPD. 

The aim of scaffolding is to support the learner to develop higher mental functions than they 

have at present using instructional support. For example, a teacher using a writing grid in 

English lessons can assist pupils to create essays, which have a structured fonnat, or using 

computer software tools to assist learners to complete a series of steps in mathematical 

processing (Reiser 2002). Later researchers, for example, Clancey (1997) and Brown, Collins 

and Duguid (1989), have taken Bruner' s ideas on scaffolding and applied them to the notion of 

'situated cognition', by using authentic tasks in the classroom which ground the learner's 

experience in the real world, leading to understanding linked to previous experience, thus 

expanding conceptual frameworks. In contrast, taking the example of computer software tools, 

this is a generalized form of scaffolding criticized for its limitations in developing real student 

learning and understanding rather than memorisation (Barab & Landa 1997). Despite Bruner's 

work initially being placed with other cognitive constructivists, in the stages of symbolic 
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reflection, cognitive development is socially mediated concurrent with the development of 

language and was acknowledged in Bruner's later works, which addressed the social and 

cultural aspects of learning (Bruner 1986, 1990). 

An alternative theory to pure constructivism, one that is not strictly constructivist or 

behaviourist is Bandura's ' Social Leaming Theory' (Bandura 1977). Bandura combined 

behaviouristic reinforcement theory and cognitive psychology, in a synthesis to describe the 

learning process, including the social nature of learning th.rough ' observational learning' , which 

may or may not include imitation (Hergenhalm & Olson 1992). Bandura emphasizes the 

personal or self-system, which contrnls learning by influencing attentional processes, 

schematic processing of experiences, memory representation and reconstruction, cognitively

based motivation, emotion activation, psychobiologic functioning, and the ease and skill to 

which these are employed to deal with everyday life experiences (Bandura 1986). The learner 

has the power to influence their own learning in new situations by controlling the environment 

around them, whether imposed, selected or constructed (Bandura 1999). This approach still 

represents a dualism, but contains aspects which suggest a relational approach to learning as the 

learner is engaged in interaction between cognitive, behavioural and environmental influences, 

a process called ' reciprocal detenninism' by Bandura (1977). 

Bandura's (1977) theory shows a similarity with Vygotsky's 'social learning theory', 

which was defined within by the elements, culture and tools. Cultures can be divided into two 

types: scientific and everyday concepts, and with tools enable the transmission of culture and 

ideas, integral to the learning process. Cultures are not static, developing with time, as do the 

concepts within them as individuals' develop their higher mental functions, represented in 

Bandura 's ( 1977) interpretation of culture and society, and learning is influenced by society, for 

example, the news, media and advertising. These social influences represent the dominant 

cultural trend of an era, which may also influence beliefs and attitudes through mainstreaming 

(Gerbner 1980). Leaming is more likely achieved within this social environment when the 

modeled behaviour, enacted with practice, is of value to the learner and the model has status 

(Kearsley 2007). 

The ideas of cognitive and social constructivism were later replaced by a relational 

approach to learning, which was termed ' Radical Constructivism' (von Glasersfeld 1995b). 

Radical constructivism assumes that knowledge is contained entirely by the individual, within 

his or her own constructed reality and in each case; this reality is constructed based on their 

individual experiences. As a theory, radical constructivism represents a way of knowing and 
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learning where reality is unique to the learner and is their lived world, therefore, the way we 

interpret the world, our comprehension, is based on the total of our experiences. Using this 

facet of constructivism to interpret learning reveals that the practice of educationalists has often 

attempted to teach and test an ontological reality, forgoing the purpose of education to 

encourage divergent thinking, self-directed learning and independent thinking (Hudson 1967). 

Radical constructivism is different, in that the individual develops knowledge in an adaptive 

way through interaction with an experiential world, therefore, individual meanings and 

understandings are different (von Glasersfeld 1995b). Consequently, in constructivism both the 

past and the present have a role in learning, creating a unique reality, which represents 

individual understandings of the world (Draper 1994 ). 

2.3 Frameworks of Constructivism 

Along with the paradigm shift from behaviourism to constructivism, constructivist theories of 

learning and teaching in higher education came under more scrutiny in the postmodernist era 

with the focus of practice changing from teacher delivery to prioritizing the development of the 

student learning experience, characterised by an understanding of knowledge as being actively 

constructed by tl1e individual. Barr and Tagg ( 1995) discuss the change in North American 

higher education from an 'instruction' paradigm; with a focus on colleges providing instruction 

as a primary focus of the institution to a ' learning' paradigm, which emphasizes the production 

of learning in students and institutions. E-leaming communities are now a popular context for 

instruction in higher education, providing a constructivist-learning environment where 

hypertext and multimedia stimulate active learning and knowledge constructions (Spiro 1990; 

Jonassen et al. 1997). The student learning experience is considered here from a relational 

perspective incorporating the learner's prior experiences and recognition of the diversity of 

pathways to higher education, where learning is negotiated as an activity between the student 

and the teacher (Gibbs 1995). This perspective positions the student at the centre of learning, 

aligned with the constructivist paradigm, which encourages activity and independent discovery 

learning. 

With a constructivist perspective, students are understood as constructing mental models 

of reality, representing the meanings of the subject or topic that are created from interpretation 

of the second-order expetiences presented during the lecture, the teacher's reality. The process 

of the lecture is aimed at making the student's mental model or understanding mirror the model 

presented by the lecturer, a representation of their mental model (Laurillard 2002). During 
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assessment the student's mental model or internal reality, is tested to see how close a fit it is to 

the lecturers. In actuality, the infonmtion being presented is taken in and filtered by the 

student's senses, being processed and interpreted to construct the individual' s knowledge and 

understanding. 

Knowledge construction is, therefore, influenced by the individual ' s perception of what 

1s said, leading to variations in interpretation of the lecturer ' s explanation between students. 

Consequently, knowledge is open to interpretation in different ways by each student, based on 

the infonnation being taken in, the way it is perceived and interpreted. Leaming and 

understanding are further influenced by that which is in the learner's focal awareness during the 

experience and each student' s constructed reality varies from that of the next and from the 

lecturers, whose understanding in tum varies from others in their department or field (Patrick 

1998). This process of 'coming to know' is different for every student (Laurillard 2002), as 

each brings a unique set of experiences and perception filters to the learning context, affecting 

their comprehension. 

In their book "Navigating the Material World", Baille and Vanasupa (2003) discuss 

student learning and how students' ' come to know', developing knowledge during the 

experience of the academic world. They explain that throughout higher education students are 

exposed to a series of facts from which they construct knowledge, to be applied using their 

capability, affected by their attitude and skills. They describe 'facts ' as being constant, like in 

the world, but are open to measurement and observation in different ways leading to variation 

in understandings. The routes to understanding or finding things out are different and the result 

may very well be different to what the student imagines. In their writings, Baille and Vanasupa 

(2003) describe what is understood about knowledge or facts, and divide it into three types: 

effects, concepts and constructs. 

Effects 

In the first category of knowledge or facts, are effects or raw data, derived from interactions 

with the real world, a posteriori. These are data derived from our senses, tlu-ough tin1e and 

experience of the world and represent the most basic elements which change our relationship 

with the world as we interpret our surroundings. 
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Concepts 

Concepts are the fundamental underpinnings of our perceptions, interpreting how we make 

sense of and understand the world. Concepts link to other concepts, and the development of this 

linkage affects our understanding, as incomplete conceptual linkage leads to misunderstandings 

(Dufresne, Leonard & Gerace 1995). Perkins and Simmons (1988) indicate that 

misunderstandings result from both domain-specific and domain-independent factors, 

supporting evidence that conceptual understanding underlies domain-general epistemology, 

contributing to and influencing our understandings of all that we experience. Incomplete 

conceptual linkage has been associated with domain-specific novice learners who have poor 

clusters of concepts and linkages, which may be missing or incorrect. Conceptual frameworks, 

which are more complete, comprise a rich clustering of concepts where the relationships 

between concepts are better understood and are more represented in experts (Dufresne, Leonard 

& Gerace 1995). Meyer and Land (2003) introduced the notion of ' threshold concepts' that 

fom1 'conceptual gateways ' . Tlu·eshold concepts are integral to the development of 

understanding in a discipline and when acquired, represent a change or transfonnation in the 

way individuals' view subject matter, a change in understanding. 

Constructs 

Constructs are derived from conceptual understandings, Baille and Vanasupa (2003) observe 

that constructs are the ways we make sense of observable facts from which meanings are 

derived. Constructs are created by individuals and are therefore, individual, acting as a way of 

interpreting data derived from the environment. They fom1 the basis of laws, rules, equations 

and models constructed by individuals, derived from observations of cause and effect through 

direct experience (Baille & Vanasupa 2003). These constructs are developed from our ' testing' 

of knowledge facts , during testing we come across objects in the real world which do not fit 

with our mental models and the predictions we make. As a result, our conceptual models are 

altered and changed, a process known as ' conceptual change' (Davis 2001). 

2.3.1 Mental Representations 

As a means of making sense of this process of constructivism, authors have attempted to 

explain constructivist processing as a series of cognitive structures, which underlie the nature of 

our learning, awareness and knowledge construction. Baille and Vanasupa' s (2003) tlu·ee 

categories of knowledge indicate that the theoretical nature of constructivism is based on the 
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premise that individuals create mental representations of the real world. Authors have 

interpreted these mental representations or models, as the basis for the 'schema' concept, a 

basic concept in cognitive psychology. Schemata represent a mental potential to do things 

(Piaget 1970), to perform actions in a certain way and have been described as an element within 

an individual's cognitive structure (Hergenhahn & Olson 1992). The development and nature of 

individuals ' schemata, therefore, detennine how an individual responds to their environment in 

the form of behaviours or in cognitive actions, thinking. 

In his criticism of the schema concept, Dahlin (2001) discusses Kant's (1958) original 

use of the tem1 schemata in the context of what Kant tenned ' transcendental schemata' , 

representing a link between understanding developed at a conceptual level and understanding 

which is attained from sensory experiences. In contrast to previous authors, Dahlin (2001) 

interprets Kant' s writings on schema as not implying a psychological entity, given the use of 

the tenn 'transcendental ' . This describes cognitive functions, forming a priori mental images 

which are 'modes of action'. Indeed these modes of action would support the notion of 

cognitive flexibility (Spiro & Jelmg 1990), being able to generalize learning and knowledge to 

new contexts enabling innovative thought (Der-Thanq & David 2002). The notion of fixed 

cognitive structures or schemata, denies a relational approach to the world. 

Later, Piaget (1970) described 'cognitive structures' which were created du1ing 

adaptation to the sun-ounding environment, tenned schema by later authors (Mandler 1984; 

Rurnelhart 1980). Piaget thought that children created knowledge through activity, mental or 

physical, building mental models to represent and interpret the world by creating schemata. 

However, schemata are not consistent with the view of learning and knowledge construction 

presented here, one of a changing relationship of the learner with the world. Perkins ( 1996) 

explains this inconsistency thus : 

' Both academic and folk theories of understanding tend to treat an understanding 
of something as a mental model of schema, expressing a tacit and sometime 
explicit commitment to a representational view of understanding. However, it is 
argued here that mental representations are neither necessary nor sufficient for 
understanding. Instead a performance capability of understanding is presented that 
treats an understanding as a flexible performance capability - roughly the ability to 
think and act flexibly with what one knows about the topic in question. This 
performance view leads to a kind of constructivism which emphasizes the 
development of perfom1ance capabilities, more so than the cultivation of mental 
model or schemas.' (Perkins 1996: p.1) 
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Therefore, schemata are considered here not to represent mental models, but are similar 

to the abstract natme of epistemological beliefs, simply representing a moment in time with 

context, indicating the abstract nature of mental awareness and processes involved in 

individuals' understanding at that point in time. These processes are, therefore, relative and 

contextual, indicating a flexible performance capability (Perkins 1996). 

In this sense understanding, which Piaget and others would attribute to mental models 

applied to experiences, is clearly drawn from the conceptual models held by individuals, and 

Perkins (1996) explains: 

'Understanding depends on attaining the right representation. This representation 
in turn mediates flexible performances of thinking and learning about specific 
situations.' (Perkins 1996: p.4) 

Perkins ( 1996) concludes that mental representations must be operable to indicate real 

flexible performance, distinguishing between reflective versus enactive understanding, as being 

able to th.ink and understand something compared to understanding how to do something. In 

general, reflective understanding is that often used by academics and enactive understanding is 

more about those skills which become innate, such as language. As a facet of constructivism, 

what is constructed is a flexible perfonnance capability, which does not depend predominantly 

on mental representations (Perkins 1996). 

2.3.2 Conceptual Change 

The original premise of conceptual change was developed out of Piaget's (1970) theory of 

learning, suggested as involving the processes of disequilibration and accommodation. 

Conceptual change is a part of the transfer of learning (Bransford, Brown & Cocking 2000), as 

by making meaning from present experiences we must access the past and our w1derstandings, 

which may not be congruent with our present experiences. As a result, a change in 

understanding is required if the student is to develop the mental processes which enable them to 

see the world in the way they have observed it or interacted with it (von Glasersfeld 1995b), as 

a new concept is constructed or a previous one modified. If a change does not occur, then new 

understanding and knowledge will be built on a foundation of misunderstanding (Bransford, 

Brown & Cocking 2000). For example, the concept of 'natural selection' (Darwin 1859) is 

often understood to mean ' survival of the fittest'. The student understands the concept as the 

hare that runs the fastest survives to reproduce, whereas the real meaning of the concept is that 

76 



Chapter 2 Constructi11is111 in Teaching and Learning 

genetic material becomes selectively adapted through success related to the genetic 

characteristics of the surviving hare. 

From this example, we become aware of the implications of conceptual change for 

university teaching. Conceptual understanding, the basis of how we interpret the world, is 

fundamental as a foundation to successful learning in higher education (McClellan 2005). 

Incomplete conceptual linkage and misunderstandings are retained and carried through 

education, leading to the misinterpretation of experiences and academic knowledge exposed to 

during a degree course (Perkins 1993). To prevent incomplete conceptual linkage from 

persistent misconceptions, teachers must teach to uncover students ' conceptual understandings 

and resolve any problems or misunderstandings early on. Teaching for understanding, which 

changes existing conceptions, is a process of conceptual change. Posner, Strike, Hewson and 

Gertzog (1982) developed the 'Theory of Conceptual Change' (Davis 2001). By structuring and 

providing the following conditions in educational contexts, the process of conceptual change 

can be initiated in students: 

1. There must be dissatisfaction with a currently held conception. If the learner's 

cuITent understanding and ideas are satisfactory for making sense of a given 

phenomenon, the learner will be less likely to accept a new conception (in other 

words, "if it ain't broke, don't fix it."); 

2. The alternative conception must be intelligible. Learners must be able to understand 

what the alternative conception means; 

3. The alternative conception must appear plausible. Even if the learners understand 

the alternative conception, they may not be able to see how it can be applied in a 

given situation or used to solve a particular problem; 

4. The alternative conception must appear fruitful. It should do more than potentially 

solve current problems or answer questions. It must be useful in a variety of new 

situations (Posner et al. 1982). 

Considering these conditions as a framework for teaching, it is reasonable to suggest that 

conceptual change can be stimulated by uncovering students' initial conceptual understandings 

and presenting new conceptions in a framework and context, which is less didactic and involves 

active learning, questioning previous knowledge against the new presented. At present, the only 

window into a student' s understanding is that evidence derived from formal and often 
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summative assessments. Indeed these may not reveal the root of conceptual misunderstandings 

and offer no follow up to address these issues with the student. The student is generally 

expected to go away and study harder, or assumed to be at the height of their intellectual 

achievement. 

Bradbeer (2005) suggests that lack of real understanding is the results of learners failing 

to acquire 'threshold concepts' (Meyer & Land 2003) and as a result simulated or simplistic 

knowledge is retained. This retained knowledge and simulation, in the form of mimicry and 

memorization, represents the learner' s abilities, at present, to understand or think in a certain 

way and may be halted in their intellectual development at ' conceptual gateways ' , with their 

failure to successfully acquire 'threshold concepts', representing true understanding. Meyer and 

Land (2003) suggest that these 'conceptual gateways' exist within disciplines and once passed 

through lead to the development of new ways of thinking, where individuals may previously 

have encountered difficulties in conceiving of ideas. 

W11at is required is an educational and teaching context which provides the conditions 

and opportunities for discussion and is a vehicle for conceptual change. Such a framework was 

proposed by Laurillard (2002), which utilizes instructional technologies to support a 

'conversational framework' , involving a discussion between the student and teacher aimed at 

uncovering the student' s preconceptions about a topic or subject, underlain by conceptual 

understanding, using discussion to modify these understandings to represent the understanding 

of the teacher. An example is the use of ' bridging' in instruction, where the teacher attempts to 

anchor in students correct conceptual understandings to the misconceptions, by a series of 

illustrative steps, which may involve a conversation, juxtaposing the old and new concept 

(Brown & Clement 1989). Teaching for conceptual change requires an instructional 

environment which encourages the learner to test and re-test hypothesis, for example, through 

interactive lecture demonstrations (Bransford, Brown & Cocking. 2000), allowing students to 

revisit their understanding of a phenomenon. The available instructional contexts of 

constructivism are discussed in the following section. 

2.4 Constructivist Learning Environments 

In this section, the work of Vygotsky (1978) is revisited as a basis to discuss constructivism in 

the context of formal learning environments and instructional frameworks. Vygotsky's notion 

of the ZPD as an instructional context, is the basis for a variety of instructional frameworks 

promoting social constructivist learning. The frameworks, which will be considered here, are: 
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problem-based learning or anchored instruction, cognitive apprenticeship, situated cognition, 

cognitive flexibility and metacognition. These constructivist frameworks are designed to 

emphasize authentic learning situations as a foundation for learners to begin to construct 

knowledge about the world. Often these environments form communities of practice where 

collaborative learning takes place (Lave & Wenger 1991), learning becoming the responsibility 

of the individual and the group. In these collaborative learning environments, learners are open 

to multiple perspectives, which provide variation in the representations of the object of 

learning, leading them to redevelop understandings. Bouras et al. (2002) define collaborative 

learning thus "'Collaborative Learning" is any kind of learning in which there are at least 

some meaningful learning interactions between the learners ( "horizontal interactions ' )' 

(p.11). Duffy, Lowyck and Jonnasen (1993) propose that collaborative learning can afford the 

development of a deeper understanding in learners and the critical thinking skills important to 

higher education (A vouris et al. 2004 ). 

E-learning conununities in higher education have provided a context were collaborative 

learning can be developed. Collaborative e-learning environments have become increasingly 

popular in higher education establishments with a greater emphasis on learner-centred 

education. Social constructivist theories of learning (Vygotsky 1978; Bandura 1977) w1derpin 

elements of this collaborative model, in particular Vygotsky's socio-cultural theory. The 

premise of social constructivism requires active knowledge construction as a social entity, with 

communication between learners and the negotiation of shared ideas, values and beliefs to form 

consensus (Scardamalia & Bereiter 1996). In the collaborative model, e-learning communities 

offer an enhancement to the learning experience with greater importance on the education 

process and quality of knowledge construction, using technology as a medium for 

communication. In practice, careful plamung, guidance and support must be available for 

successful constructivist learning environments to develop collaboratively, and in particular the 

requirements for pre-instruction preparation with students (Ge, Yamasluro & Lee 2000). 

In thee-learning enviromnent, teaclung is student or learner-centered, and provides the 

opportmuty to better meet the needs of individual students in higher education. Individual 

learner differences are exposed more in collaborative envirom11ents, as students arrive at the 

learning experience with differing needs and backgrounds (Oliver 2006). Effective learning in 

collaborative enviromnents is achieved through tasks, which are authentic and constructive, 

giving the opportunity for learner to explore new and existing concepts, actively constructing 

knowledge (Goodyear & Zenios 2007). 
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This following section describes the relevant instrnctional theory applicable the context 

of e-leaming conmmnities, a basis for the pilot study presented in Appendix D, and the 

associated instrnctional frameworks and techniques that are currently central to developing 

student learning in higher education. The section starts with a more detailed description of the 

ZPD and the cognitive processes required for learning in the ZPD. 

2.4.1 The Zone of Proximal Development 

The concept of the ZPD represents a potential for prospective learning and mental development 

as a socially mediated activity in a constrnctivist environment (Vygotsky 1978). In an 

instrnctional context, the ZPD is represented by a series of stages in the development of a 

learner's problem solving capabilities. Successful learning can only be achieved with the 

assistance of more capable peers and teachers so that the learner achieves a higher level of 

capability or understanding that they would have been able to achieve on their own. Vygotsky 

described the ZPD thus: 

' The zone of proximal development is the distance between the actual 
developmental level as detern1ined by independent problem solving and the level 
of potential development as determined through problem solving under adult 
guidance or in collaboration with more capable peers.' (Vygotsky 1997: p.112) 

As such, the learner' s actual level of development is raised and supported so they can 

perform at a greater level using scaffolding. This has been termed ' cognitive apprenticeship' 

(Collins, Brown & Newman 1989), a process of developmental change occurring under 

problem solving activities, during instruction facilitated by peer-instructor interaction. Through 

discussion and explanation, the learner is exposed to new ways of thinking, including 

modeling, allowing them to test and reform hypotheses, developing existing functions and 

processes to a higher level, supported by instrnctional scaffolding (Wood, Brnner & Ross 

1976). 
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Figure 2.1 Stages in the Zone of Proximal Development, 
source Tharp and Gallimore ( 1988). 

Time 

The ZPD is defined, in Figure 2.1, as the zone between stages I and III by the abilities the 

learner/child displays independently and those abilities which it can function with on a social 

level, with the aid of peers that are more capable or adults. These actions occur first within the 

social context (Vygotsky 1978), and are inseparable from this as a process of 'situated 

cognition' , later the actions are transferred to the psychological level during internalization, but 

anchored in the experience and the context. Tharp and Gallimore ( 1988) suggest that this 

process occurs in an individual's ' plane of consciousness' , which is comprised of constructs 

activated and applied with higher-order cognitive processes. These constructs, or cognitive 

structures, are linked to underlying concepts, represented by concepts initially transferred 

between individuals, from more capable peers and adults during social interaction or activity, 

and ultimately internalized in a process involving inner speech which changes their structure 

and function (Cheyne & Tamlli 1999). 

In an instructional context, the ZPD represents the basis of 'problem-based learning'. 

During the development of the problem solving process, characterised by internalization and 

self-regulation, Tharp and Gallimore (1988) identify the role of the teacher as one of assisting 

performance: 
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' Assisted perforn1ance defines what a child can do with the support of the 
environment, of others, and of the self.' (Tharp & Gallimore 1988: p. l I 5) 

By learning to perform the task independently, the child exhibits a perfonmnce 

capability, one they could not previously perfonn independently. By interacting with others, the 

learner is able to gain other regulated components to enhance and maintain perfom1ance (Tharp 

& Gallimore 1988). The learner' s actions represent that the learner has become the holder of 

the construct and with this internalization a mental reorganization and restructuring of 

experiences occurs, unique to the individual. Leaming in the ZPD is, therefore, a transfer of 

culture and lmowledge acquisition, which becomes uniquely reconstructed by the individual 

during cognitive growth, but with a consensus on the fundamental concepts. In uniquely 

collaborative environments, the interaction between the learner, peers and cognitive artifacts 

leads to 'distributed cognition' where the learning and development of individuals leads to a 

change in the cognition of all involved, represented in perfonnance. Cognitive activity is 

distributed across space and time and may be represented by cognition between an individual 

and an object or cognitive artifact, or between individuals (Zhang & Patel 2006). 

2.4.2 Problem-Based Learning 

By considering learning as a social process and placing emphasis on developing understanding, 

the learner can become the focus of the instructional context and the problem, which is chosen 

to generate interest and used to develop cognitive problem solving processes within the learner 

(Bransford, Vye, Kinzer & Risko 1990). In this sense, the environment becomes student

centred and by placing learning in the context of a pa1iicular problem, the situation becomes 

problem-based, with the learning process anchored within a context, which can be later 

transferred to new situations, developing cognitive flexibility (Spiro & Jehng 1990). 

2.4.3 Cognitive Apprenticeship 

Constructivist teaching enviromnents provide the opportunity for the development of 

discussion between teacher and student. In such environments, the teacher can use various 

methods, including scaffolding to support the student, aimed at developing the cognitive 

processes needed to develop the required perforn1ance capability. The processes involved in 

this 'cognitive apprenticeship' are those which teachers would like their students to acquire and 

may be general or specific, but often situated in a context. Through observation and guided 

82 



Chapter 2 Constructivism in Teachi,,g and Learning 

practice (Collins, Brown & Newman 1989), the teacher models the process which students need 

to develop, requiring an understanding of the heuristics involved in a particular cognitive 

process. The learner develops the ability to model and reflect on learning, using these processes 

to solve increasingly difficult problems under guidance (Wilson & Cole 1994). 

2.4.4 Situated Cognition 

Leaming has previously been defined as a perfonnance capability (Perkins 1996), and learning 

is effectively a change in the learner' s relationship with the world. Therefore, learning, the 

knowing and the knowledge are not separated from the ability to do (Brown, Collins & Duguid 

1989). Typically, education separates the knowing from the doing, and knowledge is presented 

in an abstract form. This is in contrast to experiential theories of learning and constructivism 

whereby knowledge is constructed through doing (Kolb 1984). Leaming, therefore, is situated 

within a context and cannot be separated, and by creating authentic instructional enviromnents, 

skills are acquired in a situated perspective, which is obtained through conmrnnicating with 

peers and teachers. In this environment, understanding is continually developed through 

exposure to new situations and experiences, developing conceptual understanding by a process 

of enculturation (Brown, Collins & Duguid 1989). 

2.4.5 Cognitive Flexibility 

Cognitive flexibility theory is a conceptual model, applied to the nature of learning and 

instructional design in complex and ill-structured learning domains, having a basis in 

constructivist learning theory (Spiro & Jehng 1990). Through instruction, learning is situated in 

the real world, represented in the complexity of the knowledge and learning domains. 

Consequently, reality is a complex enviromnent viewed from many perspectives, of which the 

learner deals with only a few. As such, flexible learners can adapt to different perspectives, 

interpreting the links between the complexities. Spiro and Jehng (1990) define cognitive 

flexibility thus: 

'By cognitive flexibility, we mean the ability to spontaneously restructure one's 
knowledge, in many ways, in adaptive response to radically changing situational 
demands ... This is a function of both the way knowledge is represented (e.g., along 
multiple rather single conceptual dimensions) and the processes that operate on 
those mental representations ( e.g., processes of schema assembly rather than intact 
schema retrieval). ' (Spiro & Jehng 1990: p. 165) 
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Learners who exhibit a cognitive flexibility are able to see objects of learning in various 

ways and identify the links between new compared to previously encountered situations. Spiro 

and Jehng (1990) describe cognitive flexibility as being able to transfer knowledge and skills 

developed from initial learning situations, to new situations, implying a degree of domain

generality to certain categories of knowledge. Cognitive flexibility has implications for learning 

theory, Spiro and Jehng (1990) suggest that mental representations are affected by processes 

acting upon them. These representations are constructed during learning and represent an 

understanding developed within the specific learning context. Leaming in simple-structured 

domains indicates that understanding will be discrete and contained, whilst exposure to 

complex and ill-structured learning domains will afford the development of interrelated 

propositions within learners and interconnecting conceptual linkage. Leaming and instructional 

contexts must, therefore, be presented from multiple perspectives, varying between generalized 

and authentic situations allowing learners to place specific learning in a broader context (Der

Thanq & David 2002). By being exposed to multiple perspectives, learners begin to develop 

flexibility in the way they see knowledge, fonning the basis for the development of expertise 

(Spiro, Feltovich, Jacobson & Coulson 1991 ). Jonassen, Ambruso and Olessen (1992) outline 

the major principles of cognitive flexibility theory, these are: 

1. Leaming activities must provide multiple representations of content; 

2. Instructional materials should avoid oversimplifying the content domain and 

support context-dependent knowledge; 

3. Instruction should be case-based and emphasize knowledge construction, not 

transmission of infonnation; 

4. Knowledge sources should be highly interconnected rather than compartmentalized. 

These principles align with other constructivist theories, such as those of Bruner and 

Piaget, emphasizing the adaptive nature of learning and the importance of gaining multiple 

perspectives, thereby developing new ways of seeing the world and constructing knowledge, 

which is situated in authenticity and real world experience. 
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2.4.6 Metacognition 

In the methods of constructivist instruction described in this section, there is an emphasis on the 

instructor guiding the learner, developing cognitive processes enabling them to think in 

different and new ways. For this process of cognitive development to be effective, the learner 

needs to be aware and in control of the learning process by actively monitoring their 

comprehension, they need to be 'metacognitive' (Livingston 1997). Metacognition is ' thinking 

about thinking' and the ability to engage in higher-order thinking about one' s own learning or 

to be engaged cognitively in the processes controlling one's thinking. Metacognition has been 

shown to play an active part in experts ' thinking, involving monitoring understanding in order 

to create additional knowledge and advance understanding (Bransford, Brown & Cocking 

2000). In the instructional context, metacognition requires the student to engage in a constant 

dialogue, for example, whilst reading a paper they develop questions to ideas presented in the 

text, generating alternative perspectives. In these contexts, individuals can have both cognitive 

and metacognitive strategies to regulate their own learning (Livingston 1997). 
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Part II Constructivism in Practice 

2.5 Teaching in Higher Education 

The following section considers how constructivist theories of learning and epistemology relate 

to teaching in higher education. This section is approached from an understanding that teaching 

which encourages the construction of knowledge, as opposed to transmission, will eventually 

lead students to develop strong conceptual-based understandings. To this end, it identifies that 

teaching in higher education has taken on a new perspective with a paradigm shift from 

teaching as the focus of practice, to an emphasis on the learning experience and student-centred 

learning (Barr & Tagg 1995; O'Neill & McMahon 2005). This power shift towards the student 

gives them choice in their learning (Burnard 1999). In order to make value of and improve the 

quality of the student learning experience, higher education is now engaged in improving 

university teaching that focuses activity on student learning (Entwistle 2000), with e-learning 

communities and learning technologies providing a new context for this instructional 

improvement. This has led to the development and implementation of postgraduate 

qualifications in teaching in higher education for new and existing staff, including formal 

acknowledgment and accreditation of the experience of ' quality teachers' by institutions such 

as The Higher Education Academy (www.heacademy.ac.uk). These accreditations focus on 

student learning, driven by an emphasis on assessment as a means of engaging learning and are 

known as 'student-focused' approaches, which are ' learning-oriented' , aiming to develop a 

grounded conceptual understanding of the subject at hand (Entwistle 2000). 

Traditional university teaching has taken a ' teacher-focused' and ' content-oriented' 

approach (Kember 1997; Entwistle 2000), often adopted in lectures and linked to surface and 

the strategic approaches to learning adopted by students (Marton & Saljo 1976b; Entwistle & 

Ramsden 1983 ). The two prime elements in this process of teaching and learning are the 

student and the teacher, and from a relational perspective it is clear that a number of variables 

within the teaching context affect both teacher and learner. For example, the teacher' s adopted 

approach is based on their perceptions of the teaching environment and personal 

epistemological beliefs, which make up their conceptions of teaching (Prosser & Trigwell 

1999). It is these conceptions of teaching, derived using a phenomenographic approach, which 

have been tl1e focus of academic development during the last decade (Marton 1981 , 1986; 

Marton & Booth 1997). The analysis is an attempt to conceptualize the process of teaching into 

an approach, which develops the specific outcomes required (Prosser & Trigwell 1999). An 
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alternative analysis of teaching has been to develop 'Variation Theory' as an instructional 

method (Marton & Booth 1997). However, both analyses are inextricably linked, as 

conceptualizations of teaching represent the variations in teachers ' awareness of the concept of 

teaching. In other words, teachers who conceptualize teaching as changing their students' 

awareness of the world and developing conceptual understandings are already likely to be 

teaching using variation. Arising from this is the premise that how teachers' conceptualize the 

teaching and learning experience, affects their approaches to teaching. 

The difference between teachers who conceptualize learning as a relational process, 

involving introducing variation and developing awareness, to conceptualizing learning as a 

transmission process driven principally by assessment, may be linked to the differences 111 

educators' epistemological beliefs. Prosser and Trigwell (1999) consider approaches to 

teaching from a relational and constitutionalist perspective, but also emphasize the influence of 

context and p1ior experience in students' learning and in teachers' teaching. Underlying these 

contextual influences, specifically prior experiences, are personal epistemological beliefs. 

Studies of epistemology, reviewed in Chapter 1, indicate that individuals' epistemologies vary 

from naive to sophisticate. In the simplest naive view, the nature of knowledge and knowing 

are seen as achieved through memorization and reproduction, a means of demonstrating and 

achieving learning (Perry I 970; Ryan 1984 ), the source of knowledge being external authority 

figures (Perry 1968). As an individual's epistemology is developed to more sophisticated 

conceptualizations, learning becomes reconceived as a process of transfonning infonnation and 

the learner becomes the active constructor of knowledge. The inference is that teachers with 

nai've epistemologies will adopt a transmission approach, which is teacher-focused, and those 

with epistemologies that are more sophisticated will approach teaching from a position of 

conceptual change. 

Approaches to teaching and epistemology are significant influencers within the learning 

process. The aim of education must be to develop learners who are competent in learning, by 

teaching for understanding (Perkins 1993). To achieve this learners must attain approp1iate 

conceptual understandings achieved through a process of knowledge construction developed 

during deep approaches to study. This enables learners to act as active, adaptive and flexible 

problem solvers who can engage in a process of lifelong learning (Bowden & Marton 1998). 

Thus, the second part of this chapter looks in detail at conceptions of teaching and the 

constructivist theory influencing teachers to develop student-focused teaching strategies in 

higher education contexts, with the intention of conceptual change. The teaching frameworks 
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discussed here are Prosser and Trigwell's (1999) version of 'The Presage-Process-Product 

Model of Teaching' , Biggs' (1993) 'Constructive Alignment Model ' , Laurillard' s (2003) 

' Conversational Framework' and Ma1ton and Booth' s (1997) ' Variation Theory' . 

2.5.1 Conceptions of Teaching 

Phenomenographic studies of teaching have aimed at identifying conceptions of teaching as a 

way of infonning university teachers about current practice and continuing to develop teaching 

skills. An initial study by Dall ' Alba ( 1991 ), exploring the conceptions of 20 teachers 

interviewed in Australian Universities, revealed seven qualitatively different ways in which 

teachers' understood teaching in the context of their environment: 

A. Teaching as presenting information; 

B. Teaching as transmitting infonnation (from teacher to students); 

C. Teaching as illustrating the application of theory to practice; 

D. Teaching as developing concepts/principles and their relations; 

E. Teaching as developing the capacity to be expert; 

F. Teaching as exploring ways of understanding from different perspectives; 

G. Teaching as bringing about conceptual change. 

These conceptions of teaching reflect the way teachers ' understand the teaching process 

as it relates to them, within the context of their environments. In part, they may relate to 

teachers' understanding of the learning process defined as a change in the relationship of the 

learner with the object of learning, including their experiences of the world. Learning illustrates 

the learner' s ability to discern new aspects of their environment and engage with them when 

encountering new and novel situations, by developing a performance capability. The purpose of 

learning is clear, but often conflicts with educators' perceived outcomes of learning, often 

simply to pass the test. This conflict, in part, represents the variation in approaches to teaching 

adopted by university teachers. 

The conceptions represent the variables that underlie the development of teachers ' 

intentions towards learning and teaching, fanning the relationship an individual has with the 

experience, affecting their perfonnance and perceptions. The individual constructs their reality 

related to experience, bringing with them their constructed understanding of the object of 

learning. For many teachers it is this understanding of the object of learning (Patrick 1998), 
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which becomes the focus of instmction and represents the enacted object of learning, not the 

act of teaching. Trigwell and Prosser (1996a) analyzed experiences of the teaching environment 

and approaches to teaching, focusing on the temporal stmcture of the contexts (Marton, 

Watkins & Wang 1995), how teachers are simultaneously engaged in teaching and the 

experience. Trigwell and Prosser used the temporal framework to undertake a theoretical 

analysis of the teacher's act of teaching. The analysis indicates four different learning 

situations, and in each, five different experiences of teaching (Figure 2.2). 
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ITTF: Information Transfer/Teacher Focused, CCSF: Conceptual Change/Student Focused 

Figure 2.2 Analysis of temporal stmcture of the experience of the act of teaching, 
modified from Trigwell and Prosser (1996a). 

Each situation affords a specific approach to teaching, quality of learning outcomes and 

perception of teaching situation, combined with teachers' prior experience and approach to 

teaching. This type of analysis reflects the possible variation in teaching situations and the 
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differences arising between lecturers. Consequently, it has been suggested that these differences 

affect student learning. Prosser, Trigwell and Lyons ( 1997) illustrated that differences in 

approaches to teaching are related to differences in approaches to learning adopted by students. 

These approaches also relate to perceptions of the environment for both teachers and learners. 

Akerlind (2004) investigated academics' ways of experiencing being a university teacher, 

as opposed to engaging in teaching, which places a new perspective on the experience of 

teaching. Her phenomenographic study revealed four qualitatively different ways of 

understanding being a university teacher, and related to the experience of teaching thus: 

• A teacher transmission focused experience; 

• A teacher-student relations focused experience; 

• A student engagement focused experience; 

• A student learning focused experience. 

These different ways of being a teacher contained variation m four key interrelated 

themes: the role of students in the teaching-learning process, what students gain from the 

teaching-learning process, what teachers gain from the teaching-learning process and the 

breadth of benefit from the teaching-learning process. The themes varied in hierarchical 

relationship with their inclusivity, representing what the awareness of the university teacher 

attains, in associating the student-focused experience with being an active creator of 

knowledge, and the teacher transmission role with passive receipt of lmowledge and facts 

(Akerlind 2004). This study concurs generally with previous investigations of teachers' 

experiences (Dall 'Alba 1991 ; Prosser & Trigwell 1996a), highlighting again the nature of 

teachers' perspectives on the teaching and learning process, which influences their teaching and 

the student learning experience. This implies that conceptual understandings of teaching and 

the epistemology of teachers influence the approaches to teaching adopted in specific contexts. 

Akerlind (2004) opens a new perspective by focusing on what teachers can gain through 

the process of teaching and learning. Lueddeke (2003) makes the point that teachers in different 

disciplines may engage differentially in the 'scholarship of teaching', thus potentially leading to 

different gains amongst teachers from the experience. He suggests that teaching discipline and 

teaching conceptualization have the greatest impact on approaches to teaching, whilst 

qualification and years of experience have less. The implications are that teachers must actively 
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engage in the scholarship of teaching at a conceptual level if they are to address student-centred 

learning. By being engaged in the process of teaching and developing reflective practice (Schon 

1996; Ferraro 2000), teachers begin to re-evaluate their practice and conceptions of ' good 

teaching' in a process social reconstruction (Abdal-Haqq 1998), with new approaches to 

teaching becoming part of their professional practice (Entwistle, Skinner & Entwistle 2000). 

2.5.2 Approaches to Teaching 

The implications of using a constructivist model of teaching and learning in higher education 

should be considered in relation to the perspectives of those utilizing it. Trigwell and Prosser 

(1997) found evidence to suggest that teachers' approaches to teaching related to the 

perceptions of the teaching environment. They discovered that where teachers ' perceived 

control over their teaching environment and how they taught, related to the use of conceptual

change and student-focused approaches to teaching. Associated with this were perception of the 

teaching environment as having class sizes, which were not too large, and a department where 

teaching was valued. 

Later, Prosser and Trigwell ( 1999) concentrated on determining conceptions of teaching. 

Their premise was that, just as student learning could be modeled to the experience of learning 

(Prosser & Trigwell 1999), teachers ' teaching could be modeled to the experience of teaching. 

Using a phenomenographic approach, Prosser and Trigwell (I 999) interviewed 24 higher 

education science teachers, establishing five qualitatively different approaches to teaching 

(Trigwell & Prosser 2004: p.413): 

• Approach A: Teacher-focused strategy with the intention of transmitting 

infom1ation to students; 

• Approach B: Teacher-focused strategy with the intention that students acquire the 

concepts of the discipline; 

• Approach C: A teacher/student interaction strategy with the intention that students 

acquire the concepts of the discipline; 

• Approach D: A student-focused strategy aimed at students developing their 

conceptions; 

• Approach E: A student-focused strategy aimed at students changing their 

conceptions. 
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Prosser and Trigwell ( 1999) identified that these variations in approaches to teaching 

were composed of a strategy element that teachers adopt in a specific context, underlain and 

directed by their intentions. These intentions, derived from the conceptions of teaching, 

therefore, represent the teachers ' understandings of what teaching is about, its purpose in 

particular contexts. Trigwell and Prosser (1 996a) had elaborated previously on the context of 

the teaching experience and the elements present in the analysis of the temporal structure of the 

experience of teaching. Considering this and the results from the interviews, Trigwell and 

Prosser (2004) identified three strategies and four intentions that teachers adopted when 

teaching in higher education contexts, represented in the Table 2. 1. 

Intention 

Infornrntion transmission 

Concept acquisition 

Conceptual development 

Conceptual change 

Teacher-focused 

A 

B 

Strategy 
Student-teacher 

interactions 

C 

Student-focused 

D 

E 

Table 2. 1 Intention and Strategy Components for the Five Approaches to Teaching (A-E), 
modified from Prosser and Trigwell ( 1999). 

Based on these strategies, Trigwell and Prosser (2004) took the extremes of the 

approaches to fonnulate two approaches to teaching. They conceptualized a teacher-focused 

strategy with an information transmission intention and a student-focused strategy, with the 

intention of conceptual change, both representing the variations in approaches to teaching 

adopted by university teachers. This conceptualization provided the basis for the development 

of the Approaches to Teaching Inventory (ATI), which refined the conceptions of teaching into 

two broad approaches: infonnation transfer/teacher-focused (ITTF) and conceptual 

change/student-focused (CCSF) (Table 2.1). They included the student-teacher interactions 

subscale in CCSF, as the research indicated when students adopt a deep approach to study they 

are associated with teachers who have a high score on conceptual-change/student-focused 

approaches to teaching. 

Furthe1more, Trigwell and Prosser (2004) suggest that these approaches to teaching are 

adopted based on the teacher's perceptions of the teaching context and may consequently vary. 
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The implications of this are that there may be disciplinary differences in approaches to 

teaching. Akerlind (2004) views teachers ' approaches to teaching as relational, related to 

varying contexts and situations. An approach is therefore, not a characteristic of an individual 

and is not time dependant (Trigwell & Prosser 2004). Leveson (2002) indicates that lecturers 

vary intra-individually in their approaches to teaching depending on the academic level in 

higher education, which can relate to class size. Lindblom-Ylanne, Trigwell, Nevgi and Ashwin 

(2006) investigated the relationship between teacher motivation, regulation and approaches to 

teaching specific courses, concluding that these were not strongly associated with the purpose 

of teaching, but interest in the subject matter was more likely to be related to the adoption of a 

conceptual change approach. This may suggest that some teachers have a set of positive 

thinking dispositions about the nature of teaching, developed through p1ior expe1iences of 

teaching, leading them to sustain intellectual engagement with the subject matter and teaching 

to encourage conceptual change (Tishman, Jay & Perkins 1992). 

2.5.3 Approaches to Learning 

Research has shown that learners develop clear strategies and approaches to the learning 

experience. Variation in learners' engagement with subjects, and specifically contexts, reveals 

that learners have sw-face and deep approaches to learning (Marton & Saljo 1976a). However, 

approaches to learning are not fixed strategies, but change according to the learner 's 

understanding of the purpose of the learning and motivation. Behaviow-ist approaches to 

teaching and learning tend to encourage and perpetuate surface approaches to learning, which 

are often patchy. In contrast, constructivist approaches to teaching and learning promote deep 

and reflective learning, representing the constrnction of knowledge involving a change in the 

understanding and interpretation of the world by the learner. This constrnctivist view aligns 

with an understanding that variation in student learning is a form of teaching and learning 

management, fostered to develop the required learning outcomes (Meyer 1998). In contrast, a 

passive and behaviourist model of learning is not acceptable when dealing with complex issues 

where individuals' bring prior experiences, knowledge and values to learning, which must be 

re-visited and questioned when new information in encountered. The characteristics of deep 

and surface approaches to learning are summarized in Table 2.2 overleaf. 
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Deep Surface 

Focus is on "what is signified" Focus is on the "signs" (or on the learning as a 
signifier of something else) 

Relates previous knowledge to new Focus on unrelated parts of the task 
knowledge 

Relates knowledge from different courses lnfonnation for assessment is simply 
memorized 

Relates theoretical ideas to everyday Facts and concepts are associated 
experience unreflectively 

Relates and distinguishes evidence and Principles are not distinguished from 
argument examples 

Organizes and stmctures content into coherent Task is treated as an external imposition 
whole 

Emphasis is internal, from within the student Emphasis is external, from demands of 
assessment 

Table 2.2 Differences between learners' deep and surface approaches to study, 
adapted from Ramsden ( 1988). 

When a deep approach is adopted, the intention to understand is high and focused on 

integrating and relating prior knowledge to new learning and experiences (Ramsden 1988). 

Learners use this new knowledge to help alter, refine or reconstruct their view of reality. Deep 

learning is a transforn1ative process, intended to reach learning and understanding in the higher 

levels of the cognitive domain. 

Surface approaches to learning are adopted when learning intentions are low, and may 

take the form of rote learning, paraphrasing or memorization with the intention to complete the 

task (Ramsden 1988). Surface approaches to learning are 'fact rich ' w ith little reflective 

processing, lacking linkage to previously learned concepts and facts. The task undertaken is 

compartmentalized by the learner and is not used to affect the learner's interpretation of reality; 

assessment is often unrelated to real-life situations. 

In a third approach, learners use a strategic or 'achieving' approach to learning (Entwistle 

& Ramsden 1983), adopted when the learner understands the purpose of learning is to gain high 

marks, developing a very strategic surface approach involving effective tin1e management, 

study methods and focus on assessment procedures (Bradford n.d). 
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Clearly, learners will not be restricted to one approach throughout their lifetime, but the 

one adopted depends of their perceptions of the learning enviromnent (Nijhuisa, Segers & 

Gijselaers 2008). Research indicates that learners adopt a deep approach to study when they are 

intrinsically motivated (Marton & Saljo 1976a) and a surface approach when they are 

extrinsically motivated. The approach to learning adopted is an indicator for the learner' s 

intention to understand and the change from surface to deep learning suggested as coinciding 

with a move from dualist views of knowledge to relativism (Bradford n.d.; Entwistle 1998). 

Entwistle (1998) concluded that students' approaches to learning directly affected the level of 

understanding they developed, reflected in deep learners ' tendencies to read beyond what is 

required for the subject (Gibbs 1981). 

Marton and Saljo (1976b) revealed that students given a text to read attempted to either 

memorize the text or develop an understanding of the text. The students who attempted a deep 

approach to learning developed a higher understanding level (Bradford n.d.). Further authors 

suggested that there were two factors influencing students' approaches to learning. Entwistle 

( 1998) suggests that students shift their view of higher education, towards being about 

developing meaning through infonnation transmitted during lectures, from a view of 

memorizing correct answers. Saljo ( 1979) proposed that students' understanding of learning 

influenced their conceptions of learning. He identified that students fell broadly into two 

groups, those who perceived learning as memorization and reproduction of facts and those who 

saw learning as developing within the individual, involving the transforn1ation of infomrntion. 

Marton and Saljo ( 1976b) expanded on this to identify the difference between school learning 

and learning ' for life', with an appreciation of' learning and understanding'. 

2.5.4 The Presage-Process-Product Model of Learning and Teaching 

One approach to understanding the teaching and learning experience and developing practice, 

has been to structure a model of presage-process-product (3P), originally proposed by Dunkin 

and Biddle (1974), used more recently as the basis for the teaching and learning model of Biggs 

(1987, 1989) and other authors (Prosser et al. 1994; Prosser & Trigwell 1999, 2006). 
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Figure 2.3 The Presage, Process, Product Model of Leaming and Teaching 
(modified from Prosser and Trigwell 2006). 

The 3P model incorporates a relational basis for teaching, the foundation of Trigwell and 

Prosser's (2004) ' Approaches to Teaching Inventory' . In this version of the model (Figure 

2.3), Prosser and Trigwell (2006) include the individual characteristics of both the student and 

teacher, based on their previous expe1iences, with the course and departmental influences 

making up the context of the teaching environment. In this relational model, the interaction of 

previous experiences with the learning and teaching context affects the present learning 

experience. It was hypothesized that students' perceptions of the learning environment, the 

context, are related to the quality of learning outcomes (Ramsden 1988). This thesis approaches 

the teaching and learning experience by also considering the role of perception of context and 

the approach to teaching adopted in affecting process and product, as perception is a filter 

defined by awareness and developed by previous experiences (Entwistle & Ramsden 1983; 

Strike & Posner 1990; Prosser & Trigwell 2006). Trigwell and Prosser's (1991) study 

established a relationship between teaching contexts that have good teaching and established 

goals with an independence of learning, to deep approaches to learning and high quality 

learning outcomes. Where environments were established to have high workloads and an 

assessment strategy that encouraged memorization as a form of learning, there was a 

relationship found to surface approaches to learning, but not to quality outcomes. 
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The 3P model of teaching and learning provides a structure for the design of course 

elements and suggests interactions between various aspects of the model. However, several 

limitations exist; as it does not incorporate the influence that personal epistemology has on 

student characteristics and perceptions, including the ontological beliefs which lead to the 

individual's interpretation of reality (Prosser & Trigwell 1999). 

Biggs (1993) considers the model as a similar process to systems theory, where the 

individual constructs knowledge as a cognitive process, involving accommodation and 

assimilation (Piaget & Inhelder 1969; Hergenhahn & Olson 1992). Alternatively, Prosser and 

Trigwell (1999) approach the 3P model from a constructivist position, where knowledge is 

created as a social process during interaction with peers, texts and other media. Interaction is 

provided within the social context, and in a teaching context this would correspond to group 

work, questioning and discussion. This facet of constructivism is a non-dualist and 

constitutionalist position linked to the underpinnings of variation theory (Marton, Runesson & 

Tsui 2004), seeing the individual as having an internal relationship with the world (Trigwell & 

Prosser 1996a). This relational approach recognizes the notion of an individual' s awareness, 

from which the nature of the internal relationship fonns. The constitutionalist position steps 

outside of the mainstream of constructivism to recognise that a learner's awareness is a 

function of experiencing the world and reality is, therefore, a function of their experiences. A 

constructed reality is present within the individual, but is that constructed during the experience 

and is therefore, transient and relational to future experiences, different for each individual (von 

Glasersfeld 1995a). 

The constitutionalist perspective is in contrast to the separated aspects of the original 3P 

model (Biggs 1987; Trigwell & Prosser 1996a). However, in relation to individuals and the 

experiences of the individual these cannot be separated, but are simultaneously present in a 

learner's awareness. The implications for this are as follows: 

'Thus, in any act of teaching and learning, prior experiences, perceptions, 
approaches and outcomes are simultaneously present, although in some situations, 
one or more of these aspects may be more to the foreground of our awareness, 
while other aspects may be more to the background. Thus, from this perspective, a 
3P model does not describe a chain of casual processes, extended over time, but an 
analysis of individuals' awareness of the teaching and learning acts in which they 
are engaged.' (Trigwell & Prosser 1996a: p.2) 
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Therefore, understanding the experience of teaching provides a basis for approaching 

improvements and changes in the way educators' teach. In a step beyond the 3P model of 

student learning (Biggs 1987), combining the temporal structure of teaching with the 3P model, 

a model of teaching can be developed accounting for the teachers' post-experience changes in 

understanding of the subject matter, including conceptions of teaching and learning of the 

subject matter (Trigwell et al. 2005). Phenomenographic studies of university teachers indicate 

that the process of self-explanation dming teaching begins to have an effect on the individual, 

leading to them change their understanding of the subject matter as they teach it (Trigwell, 

Prosser, Martin & Ramsden 2005). 

2.5.5 Constructive Alignment 

Following the development on the 3P model of teaching, Biggs (1989) proposed a supporting 

framework known as 'constructive alignment' (Biggs 1999). The 3P model is a representation 

of the overall learning environment, which identifies the process effects of the individuals 

involved. This view of the learner's role in the teaching process is constructivist in nature and 

forms the basis of the learning perspective here, where the learner actively constructs 

knowledge through engaging in learning activities. This understanding of the leaming process 

fonns the basis of Bigg's (1999) model of constructive alignment in curriculum design. 

Constructive alignment emphasizes the central role of the learner in constructing learning 

through a series of activities designed by the teacher to supp01t learning and achieve the desired 

learning outcomes. All the components involved in the teaching process are aligned with each 

other towards assessment. 

In the constructive alignment model, the learning environment is designed to support 

learning activities that facilitate the construction of the required understanding. To make this 

achievable, there is an aligmnent of all the educational components, forn1ing part of the context 

contained in the 3P model (Biggs 1989), including the cuniculum, outcomes and teaching 

methods adopted. Essentially the construction of the learning aligns with the desired learning 

outcomes to ensure learning is achieved. 

In this model, the teaching context represents a system, aimed at engaging higher-order 

learning. The constructive alignment model recognizes that students will take an approach to 

learning, which is strategic, aimed at meeting what they understand or perceive the nature of 

the assessment criteria to be (Marton & Saljo 19766). Aligning the teaching objectives with 

assessment ensures that the learner covers the required cunicula. 
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Constructive alignment represents a structure for teaching derived from a core set of 

learning principles. Once these learning principles are agreed and established, appropriate 

teaching strategies can be determined for effective delivery within the teaching environment to 

optimize learning (Bransford, Brown & Cocking 2000). 

2.5.6 The Conversational Framework 

In 2002 Laurillard published her book "Rethinking University Teaching: a conversational 

framework for the effective use of learning technologies", which discussed the aims and 

experience of university learning, emphasising how learning teclmologies could be used to 

facilitate effective student learning. 

Laurillard (2002) describes the complexity of ' coming to know' as experienced by 

students and teachers. In the process of coming to know, the lecturer is involved in a 

presentation of evidence and explanations, aimed at getting the student to adopt new ' ways of 

seeing' the world. This draws parallels to the phenomenographic perspective on learning 

(Marton & Booth 1997; Marton, Runesson & Tsui 2004), which aims to uncover the different 

conceptions students have about an object of learning, representing the aspects of variation a 

learner is able to perceive. 

Laurillard (2002) explains that the lecturer wants the student to see the world the way 

they see it, a ' view' tested by assessment. Higher education deals with subjects based on a high 

level of conceptual understanding, used to make sense of the world rather than simple factual 

data. These understanding are, overall, a consensus, representing the way others generally view 

the world. 

Some aspects of seeing the world involve the original experience, part of our perception, 

interpreted against a background of previous experiences. As Prosser and Trigwell (1999) 

explain, a student' s previous experiences are part of the context of the teaching experience. Part 

of the way in which we understand something is, therefore, unique to us and Lamillard (2002) 

points out that the aim of the lecturer is to get across to students and explain the object of 

learning or phenomenon, as the lecturer understands it. The student receives this experience 

from a second-order perspective, as the teacher uses the syntax of language to get the 

explanation across, a representation of their understanding. During this, meaning may be 

abstracted, without an example, resulting in some loss in the explanation, the enacted object of 

learning (Patrick 1998). As discussed previously, the enacted object of learning, the way the 

teacher presents something, varies with the perception of each learner, a view of radical 
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constructivism (von Glasersfeld 1995b). The student holds their own unique understanding, 

which varies from that of the lecturer and from other students, diverging from the 'traditional' 

aim of education to replicate understanding. 

Laurillard (2002) points out that the academic world is not an experienced world (Prosser 

& Trigwell 1999) and that in order for the student to understand the phenomenon they must be 

able to discern the implicit structure of the lecturer's explanation, which many students fail to 

do. Marton and Booth (1997) make a similar observation about academic texts and the different 

structural levels within texts. Unless students are aware of these, they do not read the texts as 

the writer intended and, therefore, do not discern the message. 

Laurillard (2002) suggests a teaching strategy where lecturers should engage in a 

'conversational framework' with students as a teaching process, which mediates learning and 

not simply the imparting of knowledge. Within this conversational framework, conceptual 

understanding is elicited and explored, thus: 

' ... a continued iterative dialogue between teacher and student, which reveals the 
pa1ticipants' conceptions, and the vatiations between then, and these in tum will 
determine the focus for the further dialogue.' (Laurillard 2002: p.71) 

In the conversational framework, the student needs to focus on the act of learning, 

embedded in a process of reflection based on the subject area (Laurillard 2002). An integration 

of the content and process has been shown to be more successful, with explanations elicited 

from the student. The aspects of the learning process attributed to the student and the teacher 

roles are as indicated overleaf (Table 2.3 ). 
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Aspects of the Student's role Teacher's role 
learning process 

Look for structure. Explain phenomena. 

Apprehending structure 
Discern topic goal. Clarify structure. 
Relate goal to discourse Negotiate topic goal. 
structure. Ask about internal relations. 
Model events/systems in tern1 Set mapping tasks between 

Interpreting fonns of 
of forms of representation. fonns of representation and 
Interpret forn1s of events/systems. 

representation 
representation as Relate forn1 of representation 
events/systems. to student's views. 
Derive implications, solve Elicit descriptions. 

Acting on descriptions problems, and test hypotheses, Compare descriptions. 
to produce descriptions. Highlight inconsistencies. 
Link teacher's redescription to 

Provide redesc1iption. 
relation between action and 

Using feedback 
goal, to produce new action on 

Elicit new description. 

description. 
Support linking process. 

Reflecting on goal-action- Engage with goal. 
Prompt reflection. 

feedback cycle Relate to actions and feedback. 
Support reflection on goal-
action-feedback cycle. 

Table 2.3 Student and teacher roles in the learning process, adapted from Laurillard (2002). 

Considering these roles, the focus of the teaching process involves a continued and 

interactive dialogue between the teacher and student. The dialogue aims at uncovering the 

student's conceptions of the phenomenon under discussion, compared to other students 

revealing variations between them. During the exchange, these variations can be used to 

produce dialogue between the teacher and student, which brings about the student's conception, 

used as the basis for a continued dialogue and re-description of the concept. This process of 

conceptual change continues, until the student's conception fits with that of the lecturer 

(Laurillard 2002). 

2.6 Teaching Using Variation Theory 

One of the aspects of the premise presented in this thesis suggests that student approaches to 

learning and ultimately the level of comprehension developed, are influenced by the approaches 

to teaching adopted by educators in specific instructional environments. For example, where 

teachers' adopt transmission behaviours, learners may see knowledge as factual and 

memorizable, failing to develop the complex conceptual linkages within and between subjects, 

which lead to deep understanding. In contrast, teachers who adopt a conceptual change strategy 
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to teaching may encourage deep approaches to leaming in students. When this student-centred 

approach to teaching is considered in detail, variations in student understanding achieved 

represent variations in what the student has gained from the leaming experience. The fact that 

some students develop a greater understanding than others develop, or vary in their 

understandings, relates to their ability to interact with the experience, through their awareness 

(Rovio-Johanssen 1999). Variation theory (Martin & Booth 1997) as an instructional theory, 

links the process of teaching to the limited range of qualitatively different understandings 

derived through instruction. In detail, the following section aims to summarise the main aspects 

of variation theory considered relevant to the phenomenographic analysis of interview data 

presented later in this thesis, related to conceptions of epistemology, expertise, teaching and 

learning (see Chapter 7). 

2.6.1 The Space of Variation of Learning 

Leaming, in a relational context, focuses on the experience that the individual has with the 

object of leaming (Marton, Runesson & Tsui 2004). Variations in the ways of experiencing the 

object of learning have been shown to be impo1tant in the learning process (Runesson 1999). In 

the teaching situation, the teacher varying a condition, whilst keeping another constant 

simultaneously, provides variation in the explanation and enactment of the object of learning 

(Patrick 1998). This variation represents the dimensions of variation made possible by the 

teacher's explanation or task. When teaching relates to the same object of learning, the 

dimensions of variation, which are made available, make up the total of the space of variation. 

The space of variation provides the learner opportunities to develop new 'ways of seeing' using 

the lived object of learning, through discerning and experiencing critical aspects of the object of 

learning (McKenzie 2002). The different ways of seeing and experiencing an object, become 

the basis of phenomenographic studies of students ' experiences of the object of learning. 

People experience the world and its phenomena in different ways (Saljo 1996), which has led 

educators to investigate the different ways of knowing an object of learning and how these 

different perspectives can be used to encourage changes in the way academics experience 

teaching (McKenzie 2002). 

2.6.2 The Object of learning 

Leaming means many things to many people, from the acquisition of knowledge and 

memorization, to being able to complete a task using newly acquired skills. True learning, is 
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learning that affects a change in the individual and their relationship with the world, knowledge 

and experience (Marton, Tsui & Runesson 2004 ). It represents a change in the structure of the 

learner's awareness of the object of learning. What is learnt in this experience is a 

representation of an individual's ability to perceive and interpret elements of their environment. 

These elements or phenomena are the obj ects of learning. Marton, Runesson and Tsui (2004) 

describe the object of learning as a capability that has a general and specific aspect: 

'The general aspect has to do with the nature of the capability, such as 
remembe1ing, discerning, interpreting, grasping, or viewing, that it, the acts of 
learning carried out. The specific aspect has to do with the thing or subject on 
which these acts are carried out, such as formulas, engineering problems, 
simultaneous equations, World War II, or Franz Kafka's literary he1itage. ' 
(Maiion, Runesson & Tsui 2004: p.4) 

These general aspects are all cognitive processes and the specific aspect is what is acted 

upon, the object of learning. The act or capability refers to the indirect object of learning and 

the specific aspects represent the obj ect acted upon, the direct object of learning (Marton, 

Runesson & Tsui 2004). The actual measurement of what is learned, which can be a 

phenomenographic determination, reveals that the object of learning may not be achieved and 

what is actually learned may be different to what was intended by the teacher. The learner 

focuses on the direct obj ect of learning, made apparent by the teacher's explanation, the 

intended object of learning (Patrick 1998). This intended object of learning represents the 

teacher's awareness or understanding of the phenomenon. The process of self-explanation may 

at the same time result in a change in this awareness and understanding of the obj ect of learning 

with the teaching process (Ainsworth & Loizou 2003; Marton, Runesson & Tsui 2004). 

Variation in the individual' s conception of a phenomena, evident in students' elicited 

understandings following teaching, is also attributed to the difference in what the teacher 

intends to teach and what is actually taught, the enacted object of learning (Patrick 1998). The 

enacted object of learning represents what is made possible to learn by the teacher in the 

classroom. The teacher's explanation of the object of learning strives to make the learners 

aware of the object of learning by structuring the experience to provide conditions for learning 

(Laurillard 2002). The enacted object of learning represents the aspects of the object of learning 

that are brought into the awareness of the learner by the teacher. These aspects are the entire 

possibilities of what it is possible to learn and, therefore, lead to a limited nun1ber of 

qualitatively different ways of understanding, derived from a group of learners exposed to a 
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particular teacher's explanation. The enacted object of learning differs from the object of 

learning in that it represents the teacher's understanding of the object, which may not 

necessarily be the same as other teachers' understandings within a department or faculty 

(Patrick 1998). The teacher, their perceptions and epistemological beliefs, affecting the learning 

process, therefore influence the object of learning. 

2.6.3 Ways of seeing 

The enacted object of learning opens up to learners dimensions of variation and critical features 

of an object of learning. However, not all learners appear to recognise the full breadth of the 

available dimensions or ways of seeing, manifested in the different levels of understanding and 

conceptions of a phenomenon attained by students (Saljo 1996). Leaming is detennined by 

those features of the object of learning, which come into the awareness of the learner, in other 

words, what the learner is able to discern about the object of learning during the experience 

(Marton, Runesson & Tsui 2004). These features begin to form the capabilities of an object. 

The capabilities afforded to objects result from higher mental functions (Vygotsky 1978) 

including language, memory, thinking, attention, abstraction and perception (Kurbal n.d.) and 

involve self-generated stimulation (Lefrancois 1994). Higher mental functions are those which 

have developed by and within the influences of culture, using culture to enhance there abilities, 

moving them from simple ways of functioning and seeing, to new ways of seeing and 

interacting with experiences and objects in the environment. These higher mental functions 

enable a change in the relationship of the learner with the world, which is indirect (Vygotsky 

1978) and allows the learner to develop meanings or different 'ways of seeing' an object. The 

implications in a teaching context are that the actual explanation given by a teacher is filtered 

by the learner's perception and language capabilities, a representation of their higher mental 

functions. Therefore, the language abilities of a student are important, as are the metaphors that 

the teacher uses. The cultural mediation of ideas via language is inexorably linked to the 

learner's development of abstract thought (Vygotsky 1978). This is the reason why some 

students in a class are able to attain very complex understandings and others not, and in part 

relate to the approach to learning adopted by the individual (Marton & Siiljo 1976b). Learners 

may not recognise or be aware of, all the dimensions of variation being made available by the 

teacher, due to restrictions of language and awareness, and may not recognise the critical 

aspects of these dimensions. This is evident in the differences between expert and novice. 

Experts are able to identify meaningful patterns of infonnation and often notice critical aspects 
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of phenomena, focusing on different things to those that novices focus on leading to differences 

in understanding (Bransford, Brown & Cocking 2000). 

In part, this forms a metacognitive strategy, which can be bought in to the learner' s 

attention or focal awareness, as an aid to improving learning and understanding (Marton, 

Runesson & Tsui 2004). From another perspective, this relates to a learner's ability to adapt to 

different ways of seeing an object. These different ways of seeing or awareness, result in an 

individual's change in relationship with the lived object of learning, representing a flexible 

perfomrnnce capability (Perkins 1996). 

In relation to classroom practice, the question arises as to what is it that makes one 

student able to discern aspects of an object of learning that another cannot? Metacognitive 

strategies used by expert learners mean that they focus attention on certain aspects and 

disregard others. Differences in learners lead individuals to see objects of learning in different 

ways and, therefore, develop different understandings. Consequently, individuals see the same 

thing in different ways and relate to it differently (Saljo 1996), Marton, Runesson & Tsui 

(2004) explain this thus: 

' If one person discerns certain aspects of something and another person discerns 
partly or wholly different aspects, we say that the two people see the same thing in 
different ways. So, a way of seeing something can be defined in tem1s of aspects 
that are di.seemed at a certain point in time. The aspects are thus di.seemed (and 
attended to) at the same time rather than one at a time. A particular way of seeing 
something can be defined by the aspects discerned, that is, the critical features of 
what is seen' . (Marton, Runesson & Tsui : p.9) 

Studies indicate that epistemological beliefs also affect awareness and the way we 

interpret future experiences (Kant 1958). Teachers with nai've learning beliefs may cause 

learners to focus on disconnected facts, whereas individuals with sophisticated epistemologies 

observe a breadth of information during the learning process (Ryan 1984 ), and therefore may 

have more in common with expert thinking, and the ability to notice critical aspects of the 

object of learning. As a result the critical features represented in the different aspects of the 

object of learning, may be similar to or entirely different from features represented in different 

objects of learning. Consequently, the learner interprets them or even brings them into 

awareness, based on their previous understandings and experience. Different learners, 

therefore, perceive objects of learning differently and individuals use different emphasis on the 

actions required to engage with an object of learning. By perceiving different aspects of a 
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problem and engaging with them, students approach problems in different ways with the 

likelihood of some being successful and some failing (Marton, Runesson & Tsui 2004). In a 

similar way learning is also affected by prior knowledge related to the experience, which acts 

as a filter to perception combined with the individual ' s linguistic proficiency (Marton & Saljo 

1976b). 

A learner' s engagement with a particular task is fixed by their perception; this makes 

available the realization that each learner approaches a task as an individual. However, Marton 

and Booth ( 1997) showed that people see, experience and understand situations in a limited 

number of qualitatively different ways. The fact that some learners have ' ways of seeing' which 

make them more successful when perceiving a certain situation, hint that there is evidence to 

support novice and expert differences in approaches to experience (Bransford, Brown & 

Cocking 2000). Lessons studies by Lo & Ko (2002) suggest that ' ways of seeing' were 

controlled by the individual's ability to perceive different aspects simultaneously. 

2.6.4 Discernment 

The ability to discern different features of an object of learning characterize a learner' s 'way of 

seeing' and it is clear from experience that some learners are able to discern more aspects 

simultaneously than others are. The ability to notice different aspects is a feature of experience, 

enhanced by being open to variation in experience (Marton, Runesson & Tsui 2004). This 

variation is often provided against a frame of reference, which may be the intended object of 

learning (Patrick 1998). Variation provides individuals with the opportunity to compare, 

noticing similarities and differences discerned, becoming part of the individual' s perception of 

future experiences. Once they are aware of a discerned aspect they are able to recognise it 

again in new experiences and so forth, leading to a gradual increase in awareness of the learner 

(Runesson 1999). Future experiences are interpreted against these frames of reference and 

discernments, affecting the way an object is experienced: 

'Marton and Booth (1997) and Bowden and Marton (1998) argue, that the way an 
object - a physical object as well as an abstract one - is experienced, originates 
from which aspects of the object that are simultaneously discerned by the 
individual. Consequently, the difference between various ways of experiencing the 
same phenomenon is dependant of which aspects of the object are discerned.' 
(Runesson 1999: p.2) 
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Experts in a field begin to develop a skill of discerning features, including the ability to 

select critical features important to the situation, which may be less important to other 

situations (Bransford, Brown & Cocking 2000). This expertise involves the ability to recognise 

new critical elements, at the same time disregarding others, identified against the important 

features as non-essential (Runesson 1999). Variation is seen as highly important to developing 

an expertise, as a way of becoming aware of the critical features of existing and new situations, 

to become adaptive learners (Marton, Runesson & Tsui 2004; Bransford, Brown & Cocking 

2000). 

In a given situation, when aspects of an object are discerned, they represent a way of 

seeing (Runesson & Mok 2004). This is a unique way of seeing the object and is only one way 

of seeing the object, of which the teacher generally leads the outcome to be understood as such, 

in a pre-detennined way. However, there exist still many other possible ways of seeing the 

object, which are encountered when variation is used to extend the range of critical aspects seen 

in focus at one time. Experts would appear to have many ways of seeing and the ability to 

select the most approp1iate way when encountering a familiar or even novel situation 

(Bransford, Brown & Cocking 2000). A way of seeing is the discernment of the critical features 

against the pa1ts and wholes simultaneously, but with variation these parts and wholes may be 

re-positioned against themselves and new aspects, leading to a completely new way of seeing 

the object or phenomenon (Runesson & Mok 2004). 

However, experientially we know that situations vary and so does attention. Runesson 

and Mok (2004) explain that not all the features of a situation are discerned with the same 

amount offocal awareness and that whilst some features are at the forefront of our awareness, 

they are paid attention to, others are more peripheral and become the focus at other times. They 

indicate that not all features are attended to at once and consequently the way of seeing 

represents what is in focus and which aspects are discerned at the same time. This is a way of 

experiencing something. Therefore, the learner experiences as an individual and places their 

own meaning and understanding on the experience, giving rise to the proposition that different 

learners can have different meanings and understandings of the same experience, and the leaner 

can have different meanings, over time, for the same expe1ience. The phenomenon or object of 

learning, means different things to different people, which is not always the intended outcome 

in education as Runesson and Mok (2004) point out: 
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' ... if we, as educators, want our students to gain a particular way of understanding, 
or to develop a particular way of understanding, or to develop a pa1ticular 
capability, we must make it possible for them to discern features that are critical 
for that particular learning' . (p.64) 

This requires educators to be aware of the variations available in their teaching. To teach 

about an object of learning, the teacher must provide the learner with the critical features of the 

object, signposted for the learner to discern. 

2.6.5 Critical Features 

The act of discenunent is not confined to the recognition of a single aspect of a situation. The 

recognition of an object and the identification of several features, of which some may have 

more value than others, is a process containing several parts (Marton, Runesson & Tsui 2004). 

Object recognition requires the viewer to discern aspects of an object to other aspects 

simultaneously, a compa1ison of parts within wholes. Marton, Runesson & Tsui (2004) draw on 

an example given by Marton and Booth (1997) as the experience of seeing a deer in a forest 

and the process of recognising the deer, involving distinguishing its elements from the 

sun-ounding aspects; the discerning of its context within the sun-ounds, its parts and their 

relationship to each other. Thus, the individual will recognise the deer by the ability to see 

those aspects critical to distinguishing it as a deer and discerning others, which may relate to 

features that are more specific. The ability to distinguish the different parts within the whole of 

the object and the object against the context, appears as a primary aspect of discernment. 

Marton, Runesson and Tsui (2004) explain that: 

'Equally important is discerning the way the whole relates to the context. This is 
because the way the whole relates to the context shapes the discenunent of the 
parts within the whole.' (p.12) 

Modem educational practice recognises that learning situated in authentic contexts is 

more effective (Der Thang & David 2002; Clancey 1997; Brown, Collins & Duguid 1989), as it 

provides the learner with a frame of reference and an idea as to how the parts of the learning 

object relate to the wider aspects of the enviromnent. This does not discow1t the observed fact 

that some learners have a greater ability to relate to new experiences and apply understanding 

even when they have encountered an object of learning, not originally placed in context when 

they first perceived it. 
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2.6.6 Variation 

The ability to discern is enhanced by the learner firstly encountering variation in their way of 

experiencing something in the environment and secondly variation in the object of learning, the 

critical aspects of the phenomenon (Marton & Pang 1999). Marton, Runesson and Tsui (2004) 

explain, fundamentally variation underlies the development of certain capabilities including the 

development of physical attributes, such as motor development and skills acquisition. Their 

critical argument is that the greater variation a learner encounters, has a positive affect on the 

ability to learn, in that the learner encounters more related situations with distinct features, 

making the learning of a certain range of capability increased. These situations provide the 

dimensions of variation available to the learner, who has the opportunity to view and 

experience critical aspects of the learning in these situations. Marton, Runesson and Tsui 

(2004) define four patterns of variation: 

1. Contrast: the ability to discern 'part' and ' whole' is developed by comparison to 

other objects which have been experienced. For example, the ability to recognise 

different types of hair or skin colour; 

2. Generalization: developed by experiencing the object of learning in different, but 

sometimes, relational contexts. The ability to generalize enables individuals to assess 

what features are critical, for example recognising the action of a human swinuning, 

in context with a dog swimming. The type of creature swinuning is an irrelevant 

feature, but the act is critical; 

3. Separation: by varying certain aspects against one which is kept constant, provides a 

separation which concentrates the learner's awareness on the varying features; 

4. Fusion: fusion is an ability to bring together the analysed critical aspects of a situation 

to provide a better way of seeing the whole problem or situation. Complex issues 

contain several critical features which are presented to the learner's awareness 

simultaneously. By disaggregating these critical features, which are aspects of one 

phenomenon, presents a situation that develops the learner's ability to deal with 

changing conditions; 

2.6. 7 Simultaneity 

Variation, discernment and critical features all lead to the ability an individual has to make the 

most of the learning situation offered. Combined, these interact and fonn the individual' s 
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awareness (Kant 1958), which interprets the object of learning in a relational approach. In 

order to develop a greater awareness of an object of learning variation in the experience of that 

object has been shown to affect the ability to discern and notice its critical features. It is not 

always practical for educators to provide all the possibilities of variation in one learning 

experience, showing the object of learning in many different contexts. In some cases variation 

is be achieved by the learner calling on previous memories detived from experience. In order 

to categorize what we see, for example, a short haired dog, we need to have the experience of 

seeing a long haired dog available simultaneously in order to compare both and create an 

interpretation, which may be derived from memory. Marton, Runesson and Tsui's (2004) 

interpretation of this act is explained thus: 

' ... we can never experience vanat10n in any respect if we experience every 
instance one at a time. In order to experience variation in a certain respect, we 
have to experience the different instances that vary in that respect simultaneously, 
that is, we have to experience instances that we have encountered at different 
points in time, at the same time. We call this diachronic simultaneity. This is the 
simultaneous experience of different instances at the same time, which is 
necessary for experiencing variation in a certain dimension and for discerning the 
aspect of an instance coITesponding to the dimension.' (p.17) 

Marton, Runesson and Tsui (2004), continue, by explaining that during the learning 

experience, there is a distinction between the juxtaposition of the in situ experience and 

memories de1ived a posteriori with the process of discerning the critical features 

simultaneously. They define this type of simultaneity as synchronic simultaneity; the critical 

aspects of the object of learning are discerned at the same time. Chik and Lo (2004) add to this 

by explaining that the critical aspects or features of the learning object ' .. . may be held in two 

d~fferent types of relationship' (p.89). Where the aspects are features of something specific, 

these relationships are known as aspect-aspect relationships. The second type of simultaneity 

occurs where ' parts' of an object are seen against the whole, which is perceived against the 

context it is in, at the same time. These known as part-whole relationships (Chik & Lo 2004). 

Both these types of relationship need to be structured into effective teaching practice to ensure 

student learning is achieved. Runesson ( 1999) proposes that simultaneity represents the ability 

to perceive an object in a certain way and therefore, differences in focal awareness during 

learning represent a different way of seeing, in that this simultaneity is different from that 
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which represents another way of seemg. Thus, different times and focus represent the 

development of different meanings assigned to an object of learning. 

2.6.8 Awareness 

Simultaneity and discernment bring together the workings of both long and short-tem1 memory 

into the present. This present constitutes our awareness or consciousness, representing our 

relationship with the world at that point in time, of which we may be keenly aware of certain 

aspects; they are in our focus and not others. As time progresses, the experiences around us 

change and our perceptions and awareness become altered, these experiences bring into focus 

new encounters, compared with a background of previous experiences (Kant 1958). Therefore, 

as our awareness changes then the different experiences we encounter are perceived against a 

different or shifting awareness, resulting in a change of focus (Pong 1999). 

This awareness is constituted by our senses and in the academic context we often attain 

large amounts of information via texts or listening to teachers. The content description, defined 

by the language used, has an effect on what we become aware of and how we make sense of it. 

Marton, Runesson and Tsui (2004) discuss the importance of language in changing awareness. 

In the classroom, language and sentence construction are used to create the dimensions of 

variation, but also to set out and describe the context that objects of learning are within, and the 

object itself. This has implications for the development of discernment capabilities and also the 

simultaneity relationships. By limiting vocabulary and sentence structure, necessary critical 

elements become disregarded or not placed in context with other critical features. These 

features need to be brought to the learner' s focal awareness. Consider as an example then 'The 

girl pushed the bicycle' , in this sentence the girl is the focus, the theme. Consider the 

alternative 'The bicycle was pushed by the girl' then the subject becomes the bicycle and the 

focus of attention. The bicycle becomes the grounding of the sentence (Marton, Runesson & 

Tsui 2004). 

However, if not all features are brought about by directed explanation then questioning 

can re-focus the awareness to provide variation and context (Marton, Runesson & Tsui 2004). 

In tum, the order of questioning can manifest a change in awareness and conception (Dahlgren 

1979), indicating that context has a distinct influence on awareness. The implications for 

instruction are that different teachers ' teaching the same subject can create different 

understandings between students and classes, by using different explanations and questioning 

(Patrick 1998). Pong ( 1999) reports that by using focus with students during the creation of 
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meaning, leads to a certain conception formed, which is different to the multiple abstractions of 

a concept that can be produced through reflective thinking (Svensson 1989), suggesting that 

students can change focus depending on context, leading to flexibility in thinking. 

2.6.9 The Space of Learning: Outcome Space 

The situation of learning is, in effect, the whole of the possibilities available to the individual to 

learn or become aware of, affected by their previous experiences and perceptions. These 

combined, are known as the space of learning, representing the conditions for learning and the 

affects of context and its attributes. These attributes include the teacher and the linguistics used, 

noted as affecting learning (Marton & Saljo 1976a). The teacher b1ings with them examples 

used to provide simultaneity and discernment, all affected by the language and structure of 

explanation used. The perception of the learner interprets these examples and explanations, 

creating meaning and sense. The space of learning, therefore, is created by semantics, an object 

of learning being made available by existing descriptions; however the enacted object of 

learning is a feature of the linguistics of the teacher. The context provided by the teacher must 

be carefully chosen to ensure that there is va1iation in a certain dimension, which provides the 

opportunity for discernment of that feature (Marton, Runesson & Tsui 2004). The space of 

learning must also provide the frame of reference for the learner from which va1iation can be 

enacted. Even if the enacted object of learning does not afford variation then the learner can 

draw on previous experiences of variations on the object to provide a greater dimension of 

learning space (Marton, Runesson & Tsui 2004). The limitations of the space of learning, 

therefore encompass these previous experiences and the space of learning is comprised of all 

these aspects related to the individual and the context provided by the teacher. 

2.6.10 Teaching to Provide Variation 

What becomes apparent from studies of variation theory (Marton & Booth 1997) is that the 

development of an awareness of variation by teachers is needed to expand the opportunities for 

effective student learning. McKenzie (2002) indicates that teachers who engaged in varying 

their teaching practice and the process of teaching and learning, were more likely to develop an 

awareness of teaching with students as a focus. These teachers were able to expand their 

available learning space and develop a greater ability to discern the critical aspects of teaching 

related to student learning. Lo, Marton, Pang and Pong (2004) suggest that teaching should be a 

rational activity, where teachers' planning makes themselves aware of the student 
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characteristics and physical aspects of the teaching environment. They observe that teaching is 

a conscious effort planned carefully, and not an accidental process of learning by the student 

(Postareff & Lindblom-Ylanne, 2008). In order to facilitate students' learning, what it is we 

want them to learn, the object of learning must be made explicit in a planned process to elicit 

specific learning outcomes. In effect, this describes the quality of instruction, not a single 

approach to teaching, with an emphasis on the content of what is learnt rather than how much. 

Therefore, the awareness of the teacher is important. Lo et al. (2004) indicate that 

teachers who are aware of student characteristics, including differences in prior experiences and 

the w1derstanding they bring to the learning experience, are more able to create a meaningful 

learning experience. Variation theory focuses on content and the change in learner capabilities 

through providing variation. 

2.7 Summary 

Teaching in higher education has become the focus for the development of teaching skills for 

new and established lecturers, driven by the shift in emphasis from teaching towards creating 

effective student learning environments. Widening pa1ticipation and increasing student 

diversity, mean that the notion of learning styles (Honey & Mumford 1992) and the teaching 

and learning context, has become more relevant to higher education as has recognition of 

specific approaches to learning adopted by students, affecting the levels of comprehension 

achieved. The student learning experience is now analysed and interpreted from a constructivist 

and constitutionalist perspective. This is in recognition that ' traditional' approaches to teaching 

in higher education have more recently become limited in there capacity to develop learners 

that are able to exhibit flexible and adaptive performance capabilities. Th.is perfonnance 

capability is indicative, or made possible, by the development and acquisition of threshold 

concepts and understandings, reflecting that of the subj ect matter taught and beyond (Meyer & 

Land 2005). From a position of radical constructivism, each student attains a unique version of 

reality, which represents their understanding of the subject and consequently explains the 

variation in student performance capability and attaimnent achieved. This variation reflects the 

qualitatively different ways of understanding or knowing iliat are available and developed by 

students, ultimately reflecting their underlying conceptual frameworks. 

Traditional teaching has relied on the student to go away and discuss with their peers the 

subj ect matter at hand; understanding is indicated by their achievement in summative 

assessments. Misunderstandings are rooted at a conceptual level and are in part subject specific. 
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To correct these misunderstandings teaching must aim at addressing incomplete conceptual 

linkage, where gaps represent the failure to acquire threshold concepts, developing changes in 

understanding at a conceptual. The use of constructivist teaching techniques affords the 

opportunity for changes developed through discussion between students, revealing differences 

111 understanding, encouraging the re-organisation and restructuring of knowledge. 

Constructivist learning environments need to provide the opportunity for change in 

understanding in both students and teachers, so that thinking develops in a divergent way 

(Hudson 1967) leading to cognitive flexibility (Spiro & Jehng 1990). 

An approach to teaching and learning which operates at a level of conceptual change is 

variation theory. Variation theory and awareness provide an explanation for the differences in 

student attainment, relating to the critical features of an object of learning made available to the 

learner. In particular, it is teachers' attention to the intended, enacted and lived object of 

learning that is important. By bringing to the learner's attention critical features, the learner is 

able to transfer learning to other contexts more fluidly (Bransford, Brown & Cocking 2000), 

associating existing critical features in new and related objects of learning. This leads to 

flexibility in learning, with the enhancement of the ability of discernment, allowing for greater 

access to the dimensions of variation available. By structuring explanations and using 

questioning techniques, teachers are able to bring together critical elements into learners' focal 

awareness. 

In order to achieve this change in emphasis from teacher focused to student centred, 

teachers must become engaged in a process of developing new ways of seeing teaching. 

Changes in the focus of teaching will cause teachers to re-think teaching strategies and 

techniques, which make their intentions achievable. To affect and enact change teachers need 

to be engaged in reflective practice, revealing their conceptions of teaching and learning. By 

engaging in discussions about teaching and learning, teachers can begin to re-evaluate and 

change the way they conceive teaching to an understanding and approach, focusing on student 

learning aligned with the constructivist paradigm. If new ways of conceiving of teaching and 

learning are achieved, and student learning is related to approaches to teaching, then the student 

learning experience will lead to deeper and more effective learning. As a parallel process, 

interacting with these new conceptions of teaching and learning in higher education, are the 

development in institutions' public epistemologies, the basis of their understanding of the 

nature of knowledge and knowing. For example, an institution that sees the role of education as 

transmitting infonnation to students and fulfilling syllabi requirements, contrasted with an 
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institutions view of developing students as better thinkers and problem solvers focusing on 

conceptual ideas. Therefore, in order to enact changes in approaches to teaching and prioritize 

student learning, educators at both a management and practice level must be engaged in an 

ongoing dialogue if teaching is to progress. 
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3.8 Summary 

The topics of research in this thesis are the personal epistemological beliefs held by teachers of 

higher education, secondary education and outdoor education and their approaches to teaching 

in these contexts. This research aims to explore the degree and dimensionality of epistemic 

beliefs held by educators and their approaches to teaching from a premise that personal 

epistemological beliefs exhibit an influence on teaching strategies and intentions, which in turn 

have a direct effect on the quality of student learning. 

Within the scope of this project, the research conducted derived the majority of data from 

participants primarily engaged in teaching from two higher education institutions in the UK, 

one located in Wales and the other in England. Data were collected using two questionnaires: 

the Discipline-focused Epistemological Beliefs Questionnaire (DEBQ) and the Approaches to 

Teaching Inventory (A TI) , combined with a series of semi-structured interviews exploring the 

epistemological conceptions held by university educators and any relationships with their 

conceptions of teaching and learning . The questionnaire data were used to confirn1 a set of 

hypothesized dimensions existing in relation to conceptions of the nature of knowledge and 

knowing held by educators and their approaches to teaching. 

The idea of epistemic change was integrated with the design of the research methodology 

and research process. Engaging teachers in reflective practice was envisaged as a way of 

initiating epistemic doubt and epistemic change towards developing increasingly sophisticated 
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beliefs. In this way, less experienced teachers holding na'ive beliefs may begin to develop 

sophistication influencing teaching intentions and strategies, and leading to teachers adopting 

student-focused and conceptual change oriented approaches to teaching. E-learning 

communities were used as a context to facilitate and engage teachers in reflective practice and 

discussions about their approaches to teaching, and the nature of knowledge and knowing in 

their disciplines . Discussion increasing the dimensions of variation available and affording a 

change in the way educators' conceive of teaching and learning. This discussion process, 

initiating epistemic doubt and affecting epistemic change, was central to the research 

methodology adopted. 

This chapter provides a description of the sources of research data placing the research 

methodology in context with academic development and presenting relevant background 

information accounting for the researcher' s general approach and methodology. It includes 

details of the quantitative data collection tools and methods of analysis. The qualitative field of 

inquiry known as 'phenomenography' is introduced, as a way of describing individuals' 

conceptions of the world and as a method of analysis for the semi-structured interview 

transcripts. As the methodology involved an e-learning component, the web-based software 

used to construct the e-communities is also described. Finally, the limitations of the 

methodology are considered in relation to validity and reliability 

3.1.1 Aims of the Chapter 

The overall aim of this chapter is to provide a detailed account of the research methodology 

used in this study, designed against the background of the research philosophy derived from an 

appreciation of Marton and Booth' s (1997) learning and awareness ideology and ' Variation 

Theory' incorporating individuals' relational perspective with experience. This qualitative 

ideology is meshed with a statistical approach as a means of validating the phenomenographic 

results and conclusions, providing a new 'way of seeing' or conceptualizing epistemic beliefs, 

which may not be apparent from quantitative data only. Considering this the specific intentions 

of this chapter are: 

• To provide detailed background information on the characteristics of the data 

sample so that conclusions derived from the analysis are valid and justified; 
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• To desc,;be, in detail, the quantitative research tools used to collect the data, 

fonning the basis for the statistical analyses in Chapters 4, 5 and 6; 

• To introduce the qualitative inquiry method of phenomenography as a way of 

investigating teachers ' conceptions of epistemology, teaching and learning 

presented in Chapter 7; 

• To present the key features of the bespoke BTC Group Ltd. (BTC) web-based 

software hosting the e-learning communities; 

• To discuss the limitations of the research methodology, including the potential 

effects on data collection and results. 

This chapter leads with an historical introduction to the research intentions, placing the 

research in context with the data collection, describing the characteristics of the overal l 

research sample and individual groups. Following this, the specific quantitative and qualitative 

research tools and e-Iearning communities are described, with general procedures of analysis 

including any specific considerations or alterations to procedure which may have occurred. 

Finally, the methodological limitations of the research process are considered. 

3.1.2 Context of the Research 

The original intention was to study the personal epistemology and approaches to teaching of 

educators in higher education settings, with Bangor University providing the research context. 

It is distinctive from institutions outside Wales, offering many subjects through the medium of 

both Welsh and English. In particular, Bangor University also attracts a large number of 

international students and lecturers who study and teach through the medium of English. 

Traditionally subject delivery in university settings has been instruction in the forn1 of 

formal lectures, which have the advantage of disseminating large amounts of information to 

many students at the same time. More recently, the changing student population, which is 

increasing in its diversity, as a result of widening participation and the increasing number of 

recognised routes to higher education (Shaw, Brain, Bridger, Foreman & Reid 2007), has meant 

that 'traditional ' teaching methods are w1der increased scrutiny for there effectiveness as a 

component of the student learning experience. To this end, higher education institutes have 

begun to recognise the importance of training for university lecturers, which previously did not 

exist and for many years new lecturers were ' thrown in at the deep end' teaching classes of up 
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to 200 or more with no prior teaching experience. Consequently, the changing emphasis 

towards learner-centred practice means that higher education institutes across the UK have 

begun to embark on training with the introduction of Post Graduate Ce1tificates and Diplomas 

in 'Teaching and Leaming in Higher Education' for academic staff. By taking an active role 

and commitment to the training of lecturers, higher education institutions are making their 

public epistemologies known. Consequently, the epistemological beliefs held by teachers must 

also evolve to meet new institutional teaching requirements. 

One of the focuses of this research is the experience of knowledge and knowing in higher 

education and educators' conceptions of teaching and learning. The original research context 

later widened to consider the antecedents to the development of both teachers' and students ' 

perceptions of teaching and learning in higher education experience by investigating how 

trainee teachers in secondary schools experience teaching and learning, knowledge and 

knowing. Later, an opportunity for further data collection arose, provided by an associate 

researcher studying the approaches to leadership adopted by outdoor educators. It was 

suggested that the personal epistemological beliefs of outdoor educators might underlie and 

influence their approaches to leadership; a sample of epistemological data was collected and 

acted as a comparison between ' traditional' teachers and those using largely experiential 

techniques. 

3.1.3 Research Aims and Intentions 

The nature of the research methodology was detern1ined by the research philosophy, questions 

and intentions. The aims and intentions of this study into epistemology and teaching are as 

follows: 

• To explore the nature and dimensionality of personal epistemological beliefs held 

by educators; 

• To determine the degree of domain-specificity or domain-generality of academic 

epistemic beliefs; 

• To explore the premise that personal epistemological beliefs influence educators' 

teaching strategies and intentions; 
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• To explore any significant relationships between educators' academic 

characteristics and the degree of development of personal epistemological beliefs 

and approaches to teaching; 

• To explore conceptions of the nature of knowledge and expertise, and the process of 

coming to know, held by university educators; 

• To explore conceptions of teaching and learning detennining any relationships 

between conceptions of epistemology and teaching and learning held by university 

educators. 

Data collection was initially planned utilising e-conununities, where the quantitative 

research tools could be accessed and additional qualitative data collected. These e

communities were initially central to the methodology as a means of exploring the discourse 

between participants focused on conceptions of the nature of knowledge and knowing, 

teaching and learning held by university educators. E-learning conununity development was 

explored separately to the main research intentions, with the results and interpretations 

included as part of a report on e-leaming communities presented in Appendix D. The 

specific intentions of thee-learning methodology were: 

• To engage university educators in discussions about ideas emerging as central to 

teaching and learning, to develop student-centred approaches to teaching; 

• To initiate epistemic and conceptual change through discussion, engaging personal 

paradigm shifts in understanding learning and teaching in higher education; 

• To model e-learning community development, predicting online user activity and 

successful e-moderating techniques. 

3.2 The Research Sample 

The final research sample contained data from educators teaching in higher education 

institutions, secondary schools and outdoor education centres, including self-employed trainers. 

This sample reflects the expansion of the study to compare the epistemological beliefs and 

approaches to teaching of participants teaching at different levels of education and contexts. In 

the first phase of data collection participants in higher education were approached to become 

members of e-leaming communities. A phase of general data collection followed, across the 
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College of Education and Lifelong Learning at Bangor University, using an online survey 

system. A final phase of data collection from outdoor instructors was conducted using online 

surveys based within an e-community. 

3.2.1 E-Communities 

Initially the project aimed to engage participants in a series of e-learning communities through 

which all data collection would be undertaken. The original aim was to pilot the methodology 

with a select group of researchers within the College of Education and Lifelong Learning at 

Bangor University, and following the pilot study an opportunity arose to collect data from 

lecturers at the University of Oxford. To facilitate data collection, the following e-communities 

were created: the Collaborative Learning Project, the tHE Bangor e-community and the Oxford 

DipLATHE e-community. Data collected in these online e-conununities were both quantitative 

and qualitative in nature, existing in two fonns: scaled questionnaire data and discussion board 

discourse. Questionnaire data were collected, in preference, using a link in an HTML document 

forming the community welcome page, or by accessing online questionnaires via a web link 

embedded in an email sent to participants and if that was not possible collected using a paper

based survey delivered and collected by the researcher. The questionnaires were available in 

English and Welsh translated versions, and the participants were asked to supply their name 

and email address, being advised that these would not be disclosed to a third party. 

An application for ethics approval was made to the College of Education and Lifelong 

Leaming, which was successful. Info1111ed consent was required from those who would later 

agree to participate in discussions within the online conmrnnities and interviews, and a full 

infom1ed consent document (Appendix A) was emailed to participants, recruiting for further 

participation in the research methodology. Consent was indicated by participants emailing a 

reply to the researcher with ' Accept' as the subject line. The following section outlines the 

specific composition of the e-conununities: 

Collaborative Leaming Project £ -Community 

The Collaborative Learning Project was originally created to allow BTC staff and a specific 

team of researchers at the College of Education and Lifelong Leaming, to engage in discussions 

about several ongoing collaborative research projects. In a pilot study to the methodology, the 

e-conununity was re-defined by the researcher, and used to draw on expertise from both 

doctoral students and lecturers in the field of education studies. The e-conununity comprised 
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eight members of lecturing staff and postgraduate researchers, four of whom were studying for 

doctorates and one post-doctoral researcher. Of the doctoral candidates, two were also full-time 

staff registered for PhD studies. 

An informed consent document was emailed to all the participants requesting them to 

reply with their acceptance. In total nine prospective participants were approached, an 

acceptance was received from eight participants who completed both the DEBQ and A TI, 

representing a I 00% return rate. As the community contained a small number of participants, 

interviews were conducted with the majority of participants throughout August 2006. During 

the interviews, data were fed back to pa1iicipants regarding their responses to the DEBQ and 

ATI. Interviews were obtained from seven paiiicipants with a 78% participation rate, seven 

adding postings to the discussion board, of which only five made specific contributions to 

discussion topics representing a 56% patiicipation rate. 

Oxford Dip LA THE E-Commu 11.ity 

The e-community originally comp1ised 20 participants enrolled on the Diploma in Learning 

and Teaching in Higher Education run by the Oxford Leaming Institute, at the University of 

Oxford. Nine participants consented to participate in interviews, but in the end, only six 

interviews were obtained. Interviews represented a 67% participation rate based on those who 

had agreed to further involvement. Out of the original 20 participants approached, eight 

competed questionnaires with a return rate was 40%. A further two sets of questionnaire data 

were obtained, but these participants did not agree to further involvement in the project. Online 

discussions were planned to engage all participants in dialogue about ideas, which were 

emerging as central to current teaching and learning practice. However, the discussion 

questions were not implemented and consequently only the questionnaire and interview data 

were obtained. 

tHE Bangor £-Community 

The tHE Bangor e-community was created for the September 2006 participants of the Teaching 

in Higher Education course (tHE), leading to a Postgraduate Certificate in teaching in Higher 

Education. There were 15 participants enrolled on the course and all attended a one-hour 

introductory session to the e-community during which they completed both the DEBQ and A TI 

questionnaires, via a web link embedded within the e-community welcome page. This 

represented a 100% completion rate for the questionnaires in the e-cornmunity. 
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Following introduction to the e-community, all pa1ticipants were emailed an infonned 

consent document. In total, eight of the 15 participants agreed to further involvement including 

an interview and engaging in discussion-based learning regarding teaching and learning hosted 

in the e-community. Of these eight, seven participants agreed to interviews representing an 

overall participation rate of 47% and 88% for those who agreed to further involvement. Only 

five participants added postings on the discussion board, moderated by the course tutor and the 

researcher between October and November 2006. 

3.2.2 General Data Collection 

Following the limited success of the e-leaming conununities for discussion and data collection 

it was decided that further data collection was needed to obtain statistically valid sample 

numbers for both the DEBQ and A TI questionnaires. An opportunity arose to collect a sample 

of data across staff and students within the College of Education and Lifelong Leaming. Staff 

represented a wide range of teaching experiences and subjects, in educational contexts. The 

online questionnaires had the potential to deliver to 141 staff, and approximately 300 students 

who were cun-ently enrolled as initial trainee teachers on the primary and secondary 

Postgraduate Certificate in Education (PGCE) during December 2006. The mailing list 

included support staff and technicians as well as academic staff, and consequently not all were 

suitable candidates to complete the online surveys. 

The initial trainee teachers included those enrolled on the September 2006 courses, and 

data were collected from students teaching in a variety of subjects, for example, Science, 

English and Outdoor Education. Data for the PGCE secondary ICT trainees were collected 

directly by the researcher using paper copies. Only a small amount of PGCE Primary trainees 

responded and consequently these results were left out of the analysis. 

Responses to the questio1maires were received throughout December 2006 and January 

2007. At the same time, the collaborative study was initiated investigating the relationships 

between personal epistemological beliefs and approaches to leadership in outdoor educators. 

Only the DEBQ data were collected from this sample, which was used later combined with 

leadership data in a separate study. Two sets of DEBQ and A TI questionnaire data were 

obtained separately from two university lecturers the researcher met at a conference. 
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3.2.3 Characteristics of the Sample 

Initially three groups were created from the data; these were Academic Staff, comprising those 

teaching in higher education settings, Trainee Teachers, those enrolled on the secondary PGCE 

and finally Outdoor Instructors. 

The overall return rates fo r the DEBQ and A TI are indicated in Table' s 3. 1 and 3.2, based 

on counts of individuals who had accessed the online surveys and those who had been given 

paper copies of questionnaires directly. The online questionnaire software indicated that a 

number of individuals had opened the questionnaire link, but not taken the questionnaire and 

the numbers of those who started, but dropped out before completing the questionnaires. It was 

not appropriate for the Outdoor Instructors to complete the A TI (Table 3 .2) as it was developed 

to assess teaching approaches in formal teaching settings. 

DEBQ Frequency Percentage Total Potential Return Rate 

Academic Staff 54 40.60 84 64% 

Trainee Teachers 24 18.05 36 66% 

Outdoor Instructors 55 41.35 93 59% 

Total 133 

Table 3.1 Data frequencies, potential sample numbers and actual return rates for the DEBQ. 

ATI Frequency Percentage Total Potential Return Rate 

Academic Staff 56 67.47 98 57% 

Trainee Teachers 27 32.53 61 44% 

Total 83 

Table 3 .2 Data frequencies, potential sample numbers and actual return rates for the A TI 

Overall, the return rates for both the DEBQ and A TI were well above the expected 10-

15%, indicating a good representative sample for further analysis. For the purpose of 

comparison here and the general nature of this chapter, the characteristics of these samples will 

be described in relation to the three groups: Academic Staff, Trainee Teacher and Outdoor 

Instructors. Groupings that are more specific were derived from the sample later and are 

discussed in depth in Chapter 4, a background to the statistical analysis of the data. 
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Across the sample both the Academic Staff and Trainee Teachers groups contained a 

roughly even spread of both male and female teachers, but for the Outdoor Instructors group 

there was an uneven balance with only 14% of the sample being female and 86% male (Table 

3.3). Any differences in responses to the questionnaire statements between the genders were 

investigated in Chapter 4 using independent t-tests. 

Gender Frequency Percent 

M 33 57.9 

Academic Staff F 24 42.1 

Total 57 100.0 

M 14 51 .9 

Trainee Teachers F 13 48.1 

Total 27 100.0 

M 53 85.5 

Outdoor Instructors F 9 14.5 

Total 62 100.0 

Table 3 .3 Frequencies of Gender for the three data samples. 

Academic Staff 

The Academic Staff were comprised of lectmers, trainers and postgraduate researchers who 

were all involved, in some capacity, in teaching in higher education. The frequencies indicate 

that there were a slightly higher percentage of male respondents. Overall, within the three 

groups Academic Staff was the largest group of respondents completing the A TI. The 

participants came from a variety of subject backgrounds and were at different stages of their 

teaching careers. As data samples included participants from Bangor University, many were 

bilingual Welsh and English speakers and often completed the questionnaire in Welsh. A 

number of the participants were also academics trained outside the UK, and as such, English 

was their second language. All of the 20 epistemological and teaching-focused interviews were 

conducted with participants from this group. 

Trainee Teachers 

In this group respondents were all postgraduates initial trainee teachers enrolled on the PGCE 

secondary course at Bangor University. The PGCE is a nine-month training course, which leads 
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to Qualified Teacher Status (QTS), split between formal university classes and teaching 

experience in school-based practice. The introduction to each term spent in university from 

three to six weeks followed by school-based teaching practice, where trainees teach the 

equivalent of half a timetable, around 12 hours a week. The course is based around the notion 

of reflective practice and engages students in a series of experiential learning cycles, where 

theoretical and abstract understanding are used as a basis for concrete teaching experiences, 

later reflected upon to improve perfom1ance. 

There was a roughly equal split between male and female respondents, with data gathered 

over a variety of subjects, including Physical Education, English and Music. Many of the 

participants were bilingual Welsh and English speakers and completed their course training 

through their prefen-ed language. The trainee teachers had the highest return rates for the 

DEBQ, but were the smallest contributing group numerically. As they were one of only two 

groups taking the A TI, again they were also the lowest numerical group of respondents, less 

than half the number of academic staff and had the lowest return rate compared to academic 

staff for the A TI. 

Outdoor Instructors 

This group was comprised of respondents whose DEBQ data was collected entirely online as 

part of ongoing doctoral research by Mark Tozer at the College of Education and Lifelong 

Leaming. One aspect of the project was to investigate the relationship between personal 

epistemological beliefs and approaches to leadership adopted by outdoor educators. The data 

were collected via a web link placed in a discussion message in an e-community forum 

designed specifically for outdoor educators, with the intention of running discussions exploring 

approaches to leadership. The researcher canvassed the participants for the study who later 

completed the questionnaire voluntarily. They were either engaged in teaching outdoor 

activities through self-employment or working in outdoor centres. These participants were 

English speaking, not Welsh/English bilingual. This was the only group which contained a 

disproportionate amount of males (85.5%) compared to females (14.5%) and was due to the 

nature of the subject, outdoor activities traditionally being a male dominated employment 

sector. 

126 



Chapter 3 Research Methodology 

3.3 Quantitative Methodology 

Quantitative data was collected from two published questionnaires or inventories, one used to 

measure the degree and dimensionality of epistemological beliefs and the other, the approaches 

to teaching adopted by teachers in specific disciplina1y contexts: the Discipline-focused 

Epistemological Beliefs Questionnaire published by Hofer (2000) and the 22-item version of 

the Approaches to Teaching Inventory (Prosser & Trigwell 2004) (Appendix A). Pennission to 

use the 22-item version of the A TI was given by Dr Keith Trigwell from the Institute for 

Teaching and Learning at the University of Sydney. Both questionnaires used a 5-point Likert 

scale, already validated and based on a mean numeric response (1-5) for each item in the scale. 

A scaling system was provided for both the DEBQ and A TI. 

The questionnaires were administered within the e-communities using a commercial web 

based survey provider Question Pro (www.questionpro.com), and were accessed via either a 

web link embedded into the community homepage using HTML code or through a survey link, 

generated in Question Pro and embedded in a personal email sent to the participants. This latter 

method of data collection was used when participants had answered one questionnaire, but not 

the other, once identified a polite reminder was sent to the participant with the questiom1aire 

link. This greatly increased the return rate ensuring nearly all participants completed both 

questiomrnires. In the Academic Staff and Trainee Teacher samples only five participants failed 

to complete the DEBQ whilst having completed the A TI, and only one failed to complete the 

A TI having completed the DEBQ. 

3.3.1 Background to the DEBQ 

The DEBQ was developed from a hypothesized view of the nature and dimensionality of 

personal epistemology (Hofer 2000). The inventory investigates personal epistemology from a 

discipline-based perspective, used to test previous lines of reasoning, which have suggested that 

personal epistemological beliefs are domain-general in nature. In this study, the DEBQ was 

also used to assess the degree and dimensionality of personal epistemology in educators, 

specifically related to beliefs about the nature of knowledge and the nature or process, of 

knowing. The original DEBQ contained 27-items developed by Hofer (2000) and a detailed 

account of the development of the instrument is given in Chapter 1. 

The DEBQ was developed and tested in a North American context on 326 1st-year 

college students enrolled on an introductory psychology course, but had also studied in the 

natural sciences (Hofer 2000). In order to be administered in a European context, where 
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appropriate, some alterations to the wording of questions were necessary to make them relevant 

to teachers in the UK. The original questions are presented below with the altered question text 

indicated in italics below: 

3. Sometimes you just have to accept answers from the experts in this field, even if 

you don' t understand them. 

3. Sometimes students just have to accept answers from the expe1ts in this field, 

even if they don' t understand them. 

5. All professors in this field would probably come up with the same answers to 

questions in this field. 

5. All experts in this field would probably come up with the same answers to 

questions in this field. 

26. I am most confident that I know something when I know what the experts 

think. 

26. Students are most confident knowing something when they know what the 

expe1ts think. 

Following trialing of the DEBQ by Hofer (2000), four dimensions of epistemological beliefs 

were revealed, these were: 

• Ce1tain/Simple knowledge; 

• Justification for knowing: personal; 

• Source of knowledge: authority 

• Attainability of truth. 

The interpretive item scale detem1ined from these dimensions is presented in Chapter 6 

(Hofer 2000). Following data collection, a confinnatory factory analysis was carried out to 

confirm whether the latent variables derived from Hofer's (2000) study, were emergent in the 

factors condensed from the data sample collected in this study. The details of this analysis and 

results are presented in Chapter 6. The factor scores for the emergent latent variables were 

calculated and later analysed for significant differences between groups and any significant 

correlations between epistemological beliefs and approaches to teaching. 
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3.3.2 Background to the ATI 

The Approaches to Teaching Inventory measures the key aspects of variation present in 

university lecturers' approaches to teaching (Trigwell & Prosser 2004 ). It was developed from 

a relational perspective, with the elements of variation emergent derived from a 

phenomenographic study, and used as a basis for the inventory items, a way of exploring the 

variation in approaches to teaching by university science teachers. The A TI was developed by 

Trigwell and Prosser (2004) from an analysis of interview transcripts derived from discussions 

with 24 science teachers about their teaching practices. 

Using these transc1ipts 74-items were pooled from the component descriptions of the 

approaches to teaching categories, determined from the transc1ipts as a whole and the 

individual interview transcripts (Trigwell & Prosser 2004 ). The original version of the 

inventory ttialed by Trigwell and Prosser contained 39 items, later reduced to 22-items 

following a principal components analysis and tests for alpha reliability. It is this 22-item 

version of the inventory that was used in this study, although a 16-item version was made 

available later. The 22-item version was used for three reasons: 

• It was considered that 22-items would allow greater detail about the approaches to 

teaching within the two dimensions of variation; 

• By using the 22-item version this would be more statistically valid when coITelating 

against the 27-item DEBQ; and, 

• The nature of the questions did not seem overtly time consuming and it was felt 

reasonable to advantage of a good return rate. 

Trigwell and Prosser (2004) indicate that the inventory relates to a teacher's approach in 

a given context and they concede that as the context varies so may the approach as teachers re

focus on different aspects of their teaching. They explain that the results are representative of 

the response of a group of teachers to a particular context, in this case disciplinary, and not the 

general characteristics of individuals within a group. They describe the use of the inventory as 

acquiring sources of data for analysis of associations within a specific context. The inventory 

consists of two scales, derived from the reduction of the five original approaches identified 

during a phenomenographic study (see Chapter 2) ; each scale consists of an intention and a 

strategy, indicated thus: 
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• Information Transfer/Teacher-Focused scale (ITTF); 

• Conceptual Change/Student-Focused scale (CCSF). 

Each scale contains 11-items, later tested for their validity in a confinnatory factor 

analysis. The final scales were input and saved as a syntax calculation file. These factors, 

which represent the CCSF and ITTF approaches, were analyzed for significant differences 

between groups in the sample and significant coITelations between approaches, later for 

coITelations between the epistemological beliefs and approaches to teaching. 

3.3.3 E-Community Activity Scores 

A ' rating policy' was applied to participant online activity in the e-conununities as a means of 

tracking and assessing their level of engagement with the e-community. The rating policy 

assigns points to specific actions members of the community can perform, for example starting 

a discussion thread or sending a personal message (Figure 3 .1 ). 

Polley for Rating Communit')• Members 

Rahng System On v 

Scaled . Off .,. Out or;100 
Ordering Descending "' 

Logan 

lime Spent ,_o ~~ 

Poge Impressions O 050 

points 

po1ntstm1n 

points 

Ltbr!!!Y A!;!OO]!!!§. ~~&"11! 
Uploaid File JOO pomls Start 01scuss1on Threiild J.00 1 points 

Uplo3d Link 2 00 p01n1::. Send o,~cugs1on Mess3ge,2 00 1 points 

Download FIie 1 00 pomlS Reid O,scuss1on Messaige .1 00 points 

Send Personal Message 1 00 points 

Use Rea!Time 1 00 points 

Work on Pe,sonal S11e O 00 poIn1s 

~ SbP'.!:Y D1s1nb1rJmo Trac~ Cnn,nu111•1r M~mhtt Tr3L'A tbtt Gornro1mdx I1acfl Alt Memt•en: 

Figure 3.1 Community rating policy and scores in the Leaming Business. 

The values assigned were whole integers, but decimal data could be entered. Once the 

rating scores were submitted the results could be traced using query options, for example, 

searching specific conununity members or the whole community (Table 3.4). The inteITogated 

data copied and pasted to a Microsoft Excel spreadsheet for analysis. The rating faci lity was 

used a means of analyzing the stages of development within e-communities by investigating 
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periods of high activity and changes in the emphasis of activity, for example, reading 

discussion messages initially followed by creating threads. 

Trace of All the Community Members 

Trace of All Members in Points, aggregate by 14 days period 

Username 01/07/2006 15/07/2006 29/07/2006 12/08/2006 26/08/2006 09/09/2006 23/09/2006 

I 39.28 13.9 1.04 

R 28.44 10.64 43.02 14.88 8.98 

§_ 2.28 10.78 52.47 10.04 

Q 45.17 34.01 29.37 42.9 102.69 35.42 

X 19.09 5.4 65.27 

E 0.17 41.69 71.12 23.11 63.25 1.12 

Q 5.52 97.15 26.89 

t!. 8.7 
I 

Table 3.4 Data table indicating fortnightly scores per community member du1ing the period 
01/07/2006 to 01 /10/2006. The community illustrated is the Collaborative Leaming Project. 

3.3.5 Statistical Analysis 

Quantitative data were derived from the DEBQ and A TI, and analysed using the Statistical 

Package for Social Sciences (SPSS) version 12.0 for Windows SPSS. The analyses included 

descriptive statistics and frequencies, factor analysis and bivariate analysis, including means, 

independent !-tests, analysis of variance and covariance. The tables containing frequencies, 

factor analyses and comparison of means are presented in Chapters 5, 6 and 7, copied directly 

from the SPSS output files. The exact methods and details of the statistical analyses are 

presented in these chapters. Minor analysis of the online activity scores as ca1Tied out using a 

spreadsheet application and the results used to inform the goal-driven model of e-community 

development, presented in Chapter 8. 

3.4 Qualitative Methodology 

Qualitative research data were collected in two fonns, face-to-face interviews and discussion 

messages in the e-communities. A detailed description of these is presented in the sections 

below. The researcher conducted the interviews between August 2006 and October 2006. Data 

were collected using a digital recording device, later transferred to a personal computer in the 
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waveform audio fonnat (WA V). These were transcribed as soon as possible after the interview 

and emailed to the appropriate participant for verification. 

3.4.1 Interviews 

The interviews were conducted only with participants registered in the three e-communities 

and, therefore, representative of a sample from the Academic Staff Category. Following 

collection of the DEBQ and A TI data the participants were emailed an informed consent 

document, outlining the aims of the project and requesting their involvement by consenting to 

an interview and participation in online discussions. In total, 21 interviews were conducted and 

all, except two, were recorded as WA V files. A full description of the interview procedure, 

including interview questions and modifications is given in Chapter 7. 

The first group of participants, who were researchers in the Collaborative Leaming 

Project, was part of a pilot of the methodology and interviewed during August 2006. Prior to 

this participants had completely the DEBQ and A TI and the initial findings fed back at the 

beginning of the interview to the participants. This included an interpretation of the groups 

overall epistemological beliefs and approaches to teaching and the participant' s position within 

this. This initial set of interviews were the shortest conducted, averaging 20 minutes in length, 

with one interview conducted by telephone, recorded and transcribed by hand. A second 

interview was conducted using real-time messaging via the internet. One participant in this 

group was not interviewed w1til January 2007, and this interview was the longest overall, 

lasting one hour. 

Following the pilot study, the interview questions were reflected upon and a modified set 

of questions produced, which was used to conduct interviews with participants in the tHE 

Bangor e-conununity during early October 2006 and all subsequent interviews. The interviews 

were conducted either at the researcher's office or at the participant's work place. The 

researcher spent two days in the middle of October 2006, visiting the Oxford Leaming Institute 

to conduct interviews with the Oxford DipLATHE participants using the modified interview 

questions. Four face-to-face interviews were conducted over two days at the institute and a fifth 

interview at one participant' s workplace. A sixth interview was conducted over the telephone a 

week later, due to the participant' s work commitments in the medical profession, but was not 

used due to poor sound quality. 

The completed interview transc1ipts were forwarded to participants following their 

interview, for verification, providing an opportunity to correct any mistakes, or change any of 
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their statements upon reflection. Where alterations were made these were generally only 

spelling and grammar. Following the phenomenographic analysis of the data, where specific 

quotations were used to exemplify the conceptions presented in Chapter 7, participants were 

again emailed the quotations for final verification. Gender and subject of interest, with no other 

identifying information, described the participants. One participant felt their responses to the 

questions were unsuitable and asked for their quotations to be removed from the thesis, which 

was can-ied out inunediate ly. 

3.4.2 E-Community Discussions 

The e-communities contained a discussion board, which was used by the researcher to post 

weekly discussion messages focused around the development of teaching practices in higher 

education. Participants were also encouraged to create their own discussion threads on topics 

of their choice. The discussion messages were downloaded as a set of HTML files from which 

the text could be extracted for analysis, using a phenomenographic approach. However, it was 

later concluded that the length of the discussions was insufficient for meaningful analysis and 

the online activity scores were used instead to provide data for the goal-driven model of e

conununity development, presented in Appendix D. 

3.4.3 Phenomenography 

The method of enquiry known as phenomenography was used to analyze the qualitative data 

derived from the academics' interviews and to a lesser extent the online discussions. 

Phenomenography is a research method aimed at gaining an understanding of individuals' 

expenences, interactions and relationships with various aspects the world derived from a 

second-order perspective (Marton 1986). An individual's experience of the world is unique 

and phenomenography aims at producing descriptions of the qualitatively different ways in 

which individuals understand their reality. Research indicates that when asked to describe 

ce1iain phenomena, groups of individuals converge on a number of qualitatively different ways 

of describing something. These different ways of understanding are related and can be shown to 

form groupings, which indicate the limited number of qualitatively different ways individuals' 

experience the world, based on previous experiences and their perceptions of the environment. 

These perceptions represent, when categorized, ways in which individuals and groups of 

individuals' experience phenomena, defined as an outcome space (Hasselgren & Beach 1996: 

Dall 'Alba 1996; Marton & Booth 1997). 
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3.5 E-Community Software 

The e-communities were supported m the Leaming Business (tlb.theleamingbusiness.com), 

which is an internet HTML and Java-based communication system designed and run by BTC. 

The system is accessed via a web browser application enabling e-community members, who are 

geographically separated, to meet and discuss issues and matters of interest in cyber space. The 

minimum system requirements to access the Leaming Business and engage in online 

communities were as follows: 

• A PC with connection to the Internet, a web browser with frames and Java capabilities; 

• Preferably a high speed connection such as ISDN or Broadband, or 56K modem; 

• Pentium II processor (mininmm 400Mhz of processing speed and 64kb Ram); 

• Java virtual for real time and Sun Java I .4, or later for live sessions using audio visual; 

Using the live session feature to enable real time collaborative discussion, was 

considered. However, BTC were in the process of testing a new software application to support 

this feature. To run the live session would have had a cost implication, not budgeted for in the 

project. 

The Learning Business 

The research involved building separate e-leaming communities hosted in the Leaming 

Business. The e-communities were built by BTC and the community web pages were designed 

and created by the researcher. The participants each received a usemame and password to 

access the site. Once logged on users were able to access their subscribed e-conununities via a 

drop down menu system. The main community screen displayed in Figure 3.2, comprised of 

three separate web pages. 
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F igure 3.2 Navigation features within the Collaborative Leaming Project e-comrnunity home 
page, within the Learning Business. 

The header page (1) allows the user to select their e-comrnunity from the drop down 

menu and clicking 'Go' . The e-communities, available to a user, are defined in the database 

management system and relate to the user' s requirements. In addition, each user has access to 

'My Personal Area' and the ' Help and Support' area as well as any communities to which they 

are subscribed. 

The side menu page (2) contains the navigation buttons for the e-community, tailored to 

the community's specific needs. From these navigation buttons, users are able to access the 

discussion board and library features. The central page (3) contains the e-comrnunity selected 

and the specific page selected within that comrnw1ity. An example of an e-community 

discussion board is presented in Figure 3.3 . 

The Discussion Board 

Each of the e-communities contained a discussion board where the participants could create 

discussion threads and add to existing threads (Figure 3.3). 
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Figure 3.3 The discussion board within the Collaborative Leaming Project community, 
with thread or topic titles. 

The discussion board was to be the focus of activity for thee-community with discussion 

based around teaching and learning in higher education. Each discussion thread contained a 

topic title (Figure 3.3) which participants were able to click on the cross, next to the topic, to 

expand the thread revealing all the replies (Figure 3.4). 
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tThere ha-,-e been 4 contrlbu11ons to this lhread. by• different users. 

IThe most recent contnbution was on 2CD3-07-28 12:31·32 by 

hck on the ( :,t svmbol lo exoand lhe whole thread. 

Original message 

!Help I 

Hello 

This 1hread 1s for you to say 11ell c-. '10 the other members of lhe communi1y, and gNes you the chance to b1eak the ice and post your first message• 

E-mail Not1ficnt1ons I ON 

Just chck the reply button immediately below this, wt1te a short message and then d ick 'Send' If you wa111 to see your message click again on discussion board and your message 'MIi 
have been added to the thread 

Pele 

Figure 3.4 Expanded discussion thread in the Collaborative Leaming Project, 
illustrating the initial posting. 
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Chapter 3 Research Methodology 

3.6 Procedure 

The research approach described here was intended to fom1 part of an integrative methodology 

with the aim of engaging university teachers in discussions that would investigate teaching and 

learning from an epistemological perspective. The intention was to enact a change in the way 

individuals conceived of teaching and learning through reflection, whilst being engaged m 

collaborative learning, requiring them to reflect on their understandings of the nature of 

knowledge and knowing in disciplines. This methodology placed the learner in the central role 

of interpretation and development of understandings about teaching and learning. The approach 

intended to reveal common success factors in teaching and learning that related to the 

participants' personal epistemological beliefs, using a phenomenographic interpretation to 

identify common conceptual understandings. 

The methodology aimed to elicit the implicit knowledge of participants through 

discussion, as an illustration of the infonnants ' conceptual understandings of complex issues. 

This was to afford participants the opportunity to view the understanding of others, providing 

variation and ' ways of seeing' issues from multiple perspectives. The overall intention of the 

methodology was to elicit a whole group understanding with the collective responses integrated 

to develop a group understanding, which would be greater than the sum of the original parts of 

the individual 's understandings. 

In the first phase, the research approach involved assessmg participants cuITent 

epistemological positions and discipline-based approaches to teaching, tlu-ough use of the 

DEBQ and A TI questionnaires. In the second phase, a series of interviews with the informants 

was conducted exploring their understanding of the nature of knowledge and knowing, and 

their conceptions of teaching and learning. The interviews were used to feed back the initial 

results of the DEBQ and A TI analysis to participants in a group approach and from an 

individual's position within the group. Once interviews were complete, the informants were 

brought together in a series of online workshops, within their e-community, to discuss ideas 

central to modem developments in teaching and learning in higher education. Further topics for 

discussion were created based on the interpretations from the interviews, so that the topic or 

issue under investigation afforded the participants the opportunity to view the topic from a 

variety of perspectives. These discussions would be integrated with interpretations from the 

interviews and presented in the first phase of participant interpretation. A closing e-workshop 

was aITanged to present the overall understanding and interpretation of the topic under 

discussion with final interpretation. 
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3. 7 Methodological Limitations 

The research approach and methodology were subject to several limitations, which would affect 

the engagement of pa1ticipants in the research process and the results derived from the research 

instruments. The limitations of the methodology principally concerned the validity and 

reliability of results in relation to the quantitative and qualitative data collected and their 

generalizations. For quantitative data, the limitations involved Type I and Type II statistical 

errors and sampling, language, procedure, latent construct validity and cultural influences. The 

quality of the research outcomes were dependant on the nature of the data sampling process and 

the resultant data collected. In detail, the process is affected by the method of data collection, 

both quantitative and qualitative, and the research instruments used. 

The nature of the research was to investigate the hypothesis that epistemological beliefs 

have an effect on academics' approaches to teaching. A set of related research questions were 

developed during the process, including investigating whether certain 'academic 

characteristics' affected academics' epistemological beliefs and their approaches to teaching in 

given disciplinary contexts. No other specific a priori predictions were made. 

In relation to these research intentions, Field (2000) points out that there are two realities: 

the first that there may be effects on the factors or beliefs, and the second that there are not. 

The use of a 0.05 confidence level says that we are 95% confident that the results are 

statistically significant, but also that there is a 5% possibility that they are not. In statistical 

terms the analyses are open to Type I and Type II errors. In relation to the data set collected 

here Type I errors may occur with use of the 0.05 confidence level, where statistically 

significant results are found by chance, leading us to believe that variable affects are real when 

in fact they are not. The alternative Type II errors, may occur when the measurement of 

epistemological beliefs or approaches to teaching are not relevant to the research intentions and 

the population or the sample size is too small. In this case the analyses may fail to locate 

statistically significant affects when they are present. 

The principal sampling issue with this study was the number of data collected from the 

DEBQ and A TI questionnaire. A large sample size enables statistical differentiation to occur, 

revealing significant differences from which relationships between variables can be inferred. 

Conner and Wood ( 1999) indicate that for these differences to be successfully detected sample 

sizes of greater than 160 are required to detect interaction effects or differential patterns with 

80% odds of success, greater than the numbers required to detect main effects (Wood & 

Kardash 2002). The sample size for the DEBQ was 133 and for the ATI, 83. Therefore, some 

138 



Chapter 3 Research Methodologv 

of the affects of interaction and, to a lesser extent, the main effects of the respondent variables 

on personal epistemological beliefs and approaches to teaching may not be revealed as being 

significant between the groups. 

The parameters of these groups were 111 some cases limited and consequently the 

variation within the groups can be considered a potential limitation, in that the 

representativeness of the group may not be suited to generalizations from the findings. 

Inferences and generalizations derived from the data need to be considered carefully when 

attempting to apply them to a broader population. In particular, within the Academic Staff 

group there is a bias towards those teaching in the field of education related studies and 

training. It is likely that these respondents are more aware of their own approaches to teaching 

and epistemologies, which could lead them to either give more socially desirable answers or 

work in favour of the research, by being more open in their responses in an effort to improve 

their practice. A portion of the Academic Staff were already engaged in 'Teaching in Higher 

Education' programs, which may again lead to the collection of more socially acceptable 

responses. 

In the case of the interview data, these were restricted to teachers in higher education 

engaged in instruction in a variety of subjects and disciplines. Potential limitations to 

interviewing, were in part the processes of transference and countertransference (Cohen, 

Manion & Morrison 2000). The personal nature of the interview subjects, epistemology, 

teaching and learning, were approached sensitively, but the phenomenographic analysis of this 

data accounts for and incorporates individual perspectives on the phenomena in question. 

Limitations were more likely to be from the Halo effect (Cohen, Manion & Morrison 2000), as 

the researcher had met some of the subjects before the interview, which could influence future 

judgments and interpretations of the data. This limited by the use of data coding so that over 

time, the researcher was not able to remember from whom individual transc1ipts derived. 

Both of the questionnaires were translated from their original language of development, 

English, into Welsh and made available to all participants in the Bangor University sample 

from which they could select their preferred language medium (Appendix A). Welsh being the 

native language of Wales and for many of the participants at Bangor University this was their 

first and preferred language, although they were bilingual in Welsh and English. Whilst it is 

appreciated that language translation is not literal, it was felt that the quality of the translated 

version would not lose its directness and, therefore, the data were grouped with results 

collected through the medium of English. It was not possible to conduct interviews through the 
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medium of Welsh. For a number of international and European participants English was not 

their first language, but they taught through the medium of English and interviews were 

conducted tlu·ough this medium. However, these language influences are intrinsically linked 

with cultural interpretations of the nature of knowledge and knowing, teaching and learning, 

and should be given some consideration in the overall interpretations where appropriate. 

The implementation of the methodology itself was open to the most significant 

limitations. The research procedure relied on engaging participants in a participatory method of 

research, which privileged them in the interpretation of the data. This involvement was 

theorized as the basis for their motivation to be engaged in the research process and its 

proposed positive effects on their teaching. It was hoped that by becoming engaged in 

discussions about teaching and learning participants would reflect on their practice and be 

motivated to contribute to discussion. In reality, the motivations of the participants were 

strategic, which conflicted with the methodology relying on voluntary participation. 

The question of construct validity is relevant to both the questionnaire and interview data. 

The questionnaire data were open to questions of validity and replication of results, in relation 

to the latent constructs that they were intended to measure. In the first case, the measure of 

dimensionality and internal consistency, of the DEBQ and A TI, may introduce errors into the 

process (Wood & Kardash 2002). The items and number of items may be inappropriate to 

detect the hypothesized latent constructs fully and may only be party representative of a 

particular construct or may only reflect the responses to the items. Given the nature of 

epistemology as the nature of knowledge and knowing, it may be that these beliefs are indeed 

interrelated and as such using orthogonal rotation during factor analysis may produce an over 

separation of the factors, compartmentalizing the factors and items which load significantly on 

more than one factor. This has the effect of 'factor fission' and 'factor fusion' (Wood & 

Kardash 2002: referring to Cattell 1966), and masking the relationships between the factors. 

Construct validity is also open to cultural influences. The hypothesized latent constructs 

measured by the DEBQ were tested and a scale derived from a North American context, with 

first-year college students (Hofer 2000). Consequently, this led to modifications being made to 

some of the questionnaire statements for this study, which, for some items, needed to be 

approached from the perspective of the teacher considering their students' views about the 

nature of knowledge, knowing and expertise. In its original fonn, the questionnaire aimed at 

students approaching these phenomenons from their own perspective and as such, the modified 

items approach epistemology from a different perspective. Combined with this are the effects 
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of cultural context and language, and in pa1iicular the way individuals may relate to teacher 

authority, which is an important consideration when interpreting results for the A Tl. The 

original dimensions, or constructs, hypothesized and derived, may not be apparent m a 

European sample. Therefore, the reliability of the questionnaire to repeatedly measure the 

same constructs is limited to specific cultural contexts. This has implications for the 

generalizations from the research findings outside of the UK. 

The interview data were still susceptible to cultural influences despite being conducted 

with participants in a UK context (Campbell 2002). In pa1iicular distinct cultural differences 

exist between the Welsh and English pa1ticipants pa1ily derived from language, and may result 

in the responses to questions being placed from an altered perspective as the question may be 

interpreted differently (Qian & Pan 2002). Combined with this the participants' experience in 

their educational background will also be different depending on whether they have received 

their education through the medium of Welsh or English. Indeed the phenomenographic 

interpretation of the interview data is to some extent subjective to the researcher and open to 

the cultural influences of the investigator. 

In order to minimize the limitation of results derived from a single teclmique the 

methodology used was devised to cross-check between evidence collected from the qualitative 

and quantitative techniques, as a type of triangulation to improve the accuracy of the 

interpretation. The individual scores of the DEBQ and A TI were available to cross-validate 

against their conceptions of epistemology, teaching and learning condensed from the 

interviews. Any discrepancy between the results of the two methods would be highlighted and 

scrutinized for inconsistencies and causes. Campbell (2002) indicates a flaw in this approach, 

pointing out that the two cross-checks are assumed effective by balancing out the weaknesses 

in the other method, but this may not necessarily be the case (p.27). 

3.8 Summary 

This study uses both qualitative and quantitative methods of research to investigate the nature 

of personal epistemological beliefs held by educators and their approaches to teaching. The 

two techniques intended to act as a cross-check between the emergent outcomes and as a means 

of approaching the data from two contrasting methods of analysis, which may reveal critical 

features affecting the understanding and performance of individuals' engaged in teaching. 

The method of participatory research intended to elicit key success factors, which 

contribute to successful learning and teaching practice, whilst at the same time privileging the 
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pa1ticipants in the interpretation of data. This open forum of interpretation was intended to 

allow participants to view the differing perspectives on complex issues related to teaching and 

learning, and act as a catalyst to epistemic change in individuals. 

The quantitative research tools employed in this study have several strengths and 

limitations which are diminished by there use in conjunction with qualitative analysis. The 

participants would agree, by consensus, on the final interpretation, the open forum of 

interpretation was intended as a means of data verification. Interpretation from the interview 

data was intended to be fed into the on.line communities as a further means of providing new 

perspectives to individuals and engaging them in reflection on teaching and learning. 

The characteristics of the participants indicate a reasonable spread of disciplines and 

experience, where appropriate. The additional data included in the study allow for a departure 

from the original investigation, which may shed some light on the antecedents to the 

development of epistemological beliefs and approaches to teaching in higher education. 
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4.2 Sample Descriptions and Attitudes 
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4.2.2.2 Approaches to Teaching 

4.3 Comparisons 
4.3.1 Comparison between Males and Females DEBQ 
4.3.2 Comparison between Males and Females, ATI 

4.4 Limitations 

4.5 Discussion and Summary 

This chapter uses statistical analyses to explore characteristics of the data samples collected 

from two questionnaires; the Discipline-focused Epistemological Beliefs Questionnaire (DEBQ) 

developed and published by Hofer (2000), and the 22-item version of the Approaches to 

Teaching Inventory (ATI) developed by Trigwell and Prosser (2004). The DEBQ aims to 

measure the degree and dimensionality of a set of hypothesized constmcts, relating to 

individuals' beliefs about the nature of know ledge and knowing, and form the basis of their core 

epistemology. The A TI used here to detem'line the approaches to teaching that groups of 

university lecturers, secondary education teachers and outdoor instructors adopt in disciplinary 

contexts, comprised of a teaching strategy and underlying intention. 

The statistical analyses presented here, contain descriptions of the DEBQ and A TI data 

samples. Data tenned here as ' academic characte1istics' were collected from the respondents 

and split into two types: personal characteristics (gender, length of teaching experience) and 

contextual characteristics ( education sector, teaching level, academic domain, discipline), and 

were used as the basis for data fields and groups. The data descriptions include explanations 

covering the rationale for categorization of the data into fields and groups. More specific detail 

related to the composition of the individual groups, indicated as the data frequencies per group, 

are presented in Appendix B, following the tests for normality. These indicate the breakdown 
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of the data fields and groups to illustrate the individual make up of the sample quadrants based 

on 'academic characteristics' . 

Following the data descriptions are a series of analyses and investigations exploring the 

frequencies of responses to individual items, for both the DEBQ and A TI. Independent t-tests 

were conducted to compare the item responses between males and females, exploring any 

significant differences in responses between the two groups. 

Confirmatory factor analyses of both sets of data are conducted later in Chapter 6. Factor 

scores are calculated for the emergent variables in the DEBQ and ATI data. These provide the 

scores for each epistemological dimension and approach to teaching emergent in the data, for 

each participant, and the mean scores derived are used in the analyses of variance and 

covariance presented in Chapter 6. 

4.1.1 Aims of the Chapter 

This chapter undertakes an initial analysis of data collected from the DEBQ and A TI 

questionnaires, both containing five-point Likert scales. The analyses include investigations 

exploring the frequency of individual item responses across the sample and clusters, and the 

statistically significant differences in responses to individual items between groups. In detail the 

specific aims and intentions of the chapter are: 

• To describe the characteristics of the data sample collected indicating the data fields 

and the composition of the groups within these, and the rationale for groupings; 

• To present the responses to individual items, as a set of frequencies, for the DEBQ 

and A TI, indicating the maximum responses and identifying relationships between 

items and clusters of items; 

• To investigate significant differences in gender-related responses to items for the 

DEBQ and A TI, highlighting specific aspects of the differences in epistemological 

beliefs and strategies forming approaches to teaching, between males and females. 

4.2 Sample Descriptions and Attitudes 

The descriptions and results presented in the following sections are derived directly from the 

data collected for both questionnaires. In total 133 DEBQ and 83 ATI responses were analyzed 

from 146 participants, with additional data. The nature of composition of each group within the 
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data fields is based on the 'academic characteristics' of the teachers involved. The results of 

participants' degree of belief towards statements regarding the nature of knowledge and 

knowing and frequencies of the use of specific teaching strategies, are presented later in a 

detailed analysis of mean item differences in beliefs and approaches dependant on gender. 

4.2.1 Descriptive Statistics 

The descriptive statistics included in the following section present the grouping of data within 

the data fields, as detennined by the researcher. Data on epistemological beliefs and approaches 

to teaching were collected in batches over a six-month period, from several sources, and 

additional data related to the participants' academic charactelistics was obtained. The additional 

data, collected from pa1ticipants in introductory sections to the DEBQ and A TI, used to derive 

the main data fields, from which the data could be further separated into groups to be used in 

independent !-tests and two-way and one-way ANOVA analyses, presented in Chapter 7. The 

data collected from each individual were categorized into seven data fields of independent 

variables: Gender, Study, Education Sector, Teaching Level, Teaching Experience, Academic 

Domain and Discipline. 

Data were obtained from three sources which reflected the differing teaching 

environments of participants. The first source of data were w1iversity lecturers and training 

staff, and included several postgraduate research students who were engaged in pa1t-time 

teaching experience during their doctoral studies. The second source of data was obtained from 

initial trainee teachers enrolled in a nine-month Initial Teacher Training (ITT) course leading to 

a Postgraduate Certificate in Secondary Education (PGCE). The final set of data came from 

outdoor educators working in universities, outdoor centres and schools. 

The following sections provide a description of the data fields and groups within, with an 

explanation of any rationale used to create the groupings. 

Geuder 

Gender data were available for all individuals and analysis indicated that there were 

approximately twice as many male participants as females (Table 4 .1 ). The gender percentages 

reflect the high frequency of male participants in the outdoor education sector, where males 

comprise 92% of the participants (40) and females 9% (4). Excluding outdoor educationalists, 

the distribution of teachers by gender is more evenly balanced. 
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Cumulative 
Gender Frequency Percent 

Percent 

Valid Male 100 68.5 68.5 

Female 46 31.5 100.0 

Total 146 100.0 

Table 4.1 Descriptive statistics of Gender indicating percentage participants per group. 

Study 

Participants were placed in a general group, called Study, based on their mam teaching 

enviromnent (Table 4.2). Those working in higher education, employed as lecturers and 

trainers, as well as postgraduate researchers, were included in the Academic Staff category. The 

Trainee Teacher category contained participants enrolled on the secondary education PGCE 

course. The Outdoor Instructors category contained participants who were employed entirely 

within this sector as their primary job. The Academic Staff and Outdoor Instructor categories 

contained the highest percentage of participants and were fairly equal, with Trainee Teachers as 

the lowest category containing just under half the number of participants ' of the previous two 

categories, when considered separately. 

Cumulative 
Study Frequency Percent 

Percent 

Val id Academic Staff 57 39.0 39.0 

Trainee Teachers 27 18.5 57.5 

Outdoor Instructors 62 42.5 100.0 

Total 11 146 100.0 

Table 4.2 Descriptive statistics of Study indicating percentage participants per group. 

Education Sector 

Education Sector was split into three groups: Higher Education (HE), Secondary Education (SE) 

and Outdoor Education (OE) (Table 4.3). The HE group contained those participants who 

taught in university settings, the SE group those teaching in secondary school and the OE group 

contained participants teaching in outdoor education and who were not specifically employed in 

a secondary school or university. There was a fairly even distribution of participants per group. 
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Education Cumulative 
Frequency Percent 

Sector Percent 

Valid HE 55 37.7 37.7 

SE 46 31 .5 69.2 

OE 45 30.8 100.0 

Total 146 100.0 

Table 4.3 Descriptive statistics of Education Sector indicating percentage participants per group. 

Teaching Level 

Participants' teaching Level was identified during collection and was based on the participants 

main directed teaching time. These data were catego1ized i.nto three groups: Secondary for those 

initial trainee teachers teaching in secondary education and some outdoor educationalists. Those 

teaching in university settings grouped based on whether they taught predominately 

undergraduates or postgraduates (Table 4.4). The group undergraduate comprised of participants 

teaching in higher education, or university settings, involving lecturing to large groups of 

students, teaching in smaller practical or laboratory-based classes or in field-based courses and 

activities. The group Postgraduate included those who taught in higher education at a 

postgraduate certificate, diploma or master's level and those engaged in professional 

development courses, teaching academic staff and postgraduates. 

Cumulative 
Teaching Level Frequency Percent 

Percent 

Valid Secondary 48 32.9 32.9 

Undergraduate 35 24.0 56.8 

Postgraduate 21 14.4 71 .2 

Adult 42 28.8 100.0 

Total 146 100.0 

Table 4.4 Descriptive statistics for Teaching Level indicating percentage participants per group. 

The final group Adult, contained participants engaged in teaching for lifelong learning, 

including courses aimed at those returning to higher education such as, part-time mature 

students enrolled on courses for personal and professional development. This group also 
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contained those teaching outdoor education purely to adults who may or may not have been 

engaged in other registered university courses. 

The disttibution indicates that those teaching in Secondary education comprised just over 

30% of the data, with slightly fewer than 30% teaching in Adult education. The lowest 

represented groups were those teaching Undergraduates, followed by Postgraduates. The data 

indicate a fairly even spread of participants per group between Secondary, Undergraduate and 

Adult teachers with those dedicated to teaching dominantly in the Postgraduate sector the 

smallest represented group. 

Teaching Experience 

The data field Teaching Experience was based on the variable teaching length 111 years or 

months, and was a measure of the length of the individuals teaching career (Table 4.5). The data 

ranged from those who were teaching for the first time, represented by postgraduate research 

students and trainee teachers, to those who were long serving university lecturers and outdoor 

educationalists. The most inexperienced individuals had limited experience of teaching, up to 

two months, compared to those individuals with the greatest teaching experience, exceeding 30 

years with the most extreme value of 38 years. 

Teach Experience 
Cumulative 

Frequency Percent 
Percent 

Valid New 38 26.0 26.0 

Developing 34 23.3 49.3 

Experienced 38 26.0 75.3 

Senior 36 24.7 100.0 

Total 146 100.0 

Table 4.5 Descriptive statistics of Teaching Experience indicating 
percentage participants per group. 

Teaching Experience was originally measured in years, but for initial trainee teachers, 

postgraduates and new lecturers' in months. Using the quartile ranges of the data, the variables 

were recoded in SPSS, into four ranges: New (0 to 6 month's experience), Developing (7 

months to 9 years experience), Experienced (10 to 17 years experience) and Senior (18 to 38 

years). Table 4.5 indicates the relatively even distribution of participants per category, a result 
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of being based on the quartile ranges, with the New and Experienced groups having slightly 

higher values than the remaining two categories. 

Academic Domain 

Academic Domain was split into two groups: Hard and Soft which were based on Biglan's 

(1973a, 1974b) classification of academic discipline clusters and were derived from the subj ect 

data collected via the DEBQ, subsequently recoded into disciplines (Table 4 .6). 

Cumulative 
Academic Domain Frequency Percent 

Percent 

Valid Hard 40 27.4 27.4 

Soft 106 72.6 100.0 

Total 146 100.0 

Table 4.6 Descriptive statistics of Academic Domain indicating percentage 
participants per group. 

The frequencies indicate that participants in the Soft academic domain comprise just over 

70% of the data sample with the remaining data represented by those in the Hard academic 

domain. The Soft group was comprised of subjects in the Humanities and Social Science 

disciplines, and the Hard group subjects in the Sciences and Mathematics, and Technology 

disciplines. 

Discipline 

Discipline was split into four groups based on the subject data participants included when 

completing the DEBQ questionnaire (Table 4 .7) . The four groups represented the typologies 

derived from the hard and soft academic domain categories classification of Biglan ( 1973a, 

197 4b ), comparing a science and mathematics perspective versus a humanities and social 

sciences perspective. These were: Science and Mathematics, Humanities (subjects such as 

History & Law), Technology (subjects such as ICT and Leaming Technologies), and Social 

Science (subjects such as Education and Psychology). 
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Cumulative 
Discipline Frequency Percent 

Percent 

Valid Science & Mathematics 26 17.8 17.8 

Humanities 85 58.2 76.0 

Technology 14 9.6 85.6 

Social Science 21 14.4 100.0 

Total 146 100.0 

Table 4. 7 Descriptive statistics of Discipline indicating percentage participants per group. 

The groups represent an uneven distribution of patiicipants with significantly more 

respondents in the Humanities group, due to sampling of academic staff within an Education 

department, representing over 50% of the total participants. The remaining three groups more 

evenly distributed, the smallest group being Technology, which included nine initial trainee 

teachers specifically training to teach ICT at secondary level. Humanities and Social Sciences 

together comprised 72.6% of the participants. Science and Mathematics, and Technology 

combined represented 27.4% of the participants. 

4.2.2. Frequencies 

Each questionnaire was analysed as a whole using frequencies and later for separate factors 

during confirmatory latent variable analyses. The data for the DEBQ and A TI are presented 

here in tables indicating the percentage response to each measure of belief or teaching technique 

frequency, for each item. Interpretation follows, considering the overall items responses, the 

highest response to individual items where relevant, and groups of items and the 

interrelationships between groups. 

4.2.2.1 Personal Epistemological Beliefs 

The DEBQ questionnaire included 27-items, using a five-point Likert scale measuring the 

degree of teachers' beliefs towards statements relating to epistemology, the way individuals 

understand the nature of knowledge, and how knowledge is developed during the learning 

process. For each item statement pa1iicipants were asked to choose one selection, from the five 

available options, which best described the way they felt about statements related to the 

disciplines they were engaged in. The choices were Strongly disagree (SD), Disagree (D), No 

opinion (NO), Agree (A) and Strongly Agree (SA). The results presented below indicate the 
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total percentage responses to each item for 133 participants (Table 4.8 below and continued 

overleaf). 

Discipline-focused Epistemological Beliefs Questionnaire SD D NO A SA 

1. Truth is unchanging in this subject. 30% 37% 17% 10% 7% 

2. In this subject, most work has only one right answer. 50% 33% 2% 10% 5% 

3. Sometimes students just have to accept answers from the experts 
18% 34% 10% 37% 2% in this field, even if they don't understand them. 

4. What is accepted as knowledge in th is field is based on objective 
8% 38% 23% 24% 7% reality. 

5. All expe11s in this fie ld would probably come up with the same 
29% 47% 6% 17% 1% answers to questions in this field. 

6. The most i mpo11ant pa11 of work in this subject is coming up 
2% 36% 14% 36% 12% with original ideas. 

7. If you read something in a textbook for this subject, you can be 
27% 48% 10% 13% 2% sure it is true. 

8. A theory in this field is accepted as true and correct if expe11s 
9% 30% 14% 42% 5% Reach consensus. 

9. Most of what is true in this subject is already known. 23% 42% 12% 20% 3% 

10. Ideas in th is subject are really complex. 6% 38% 12% 28% 16% 

11. In this subject, it is good to question the ideas presented. 1% 2% 5% 47% 47% 

12. Correct answers in this field are more a matter of opinion than 
11% 32% 14% 35% 8% 

fact. 
13. If scholars try hard enough, they can find the answers to almost 

10% 34% 22% 31% 4% anything. 
14. The most impo11ant pa11 of being an expe11 in this field is 

20% 53% 9% 13% 5% accumulating a lot of facts. 
15. Students know the answers to questions in this field because 

2% 29% 28% 38% 5% they have figu red them out for themselves. 

16. One expe11's opinion in this field is as good as another's. 11% 53% 11% 20% 45% 

17. Expe11s in this field can ultimately get to the truth. 8% 32% 23% 33% 4% 

18. Principles in this field are unchanging. 26% 51 % 5% 16% 2% 

19. Principles in this field can be applied in any situation. 5% 24% 20% 47% 5% 

20. If my personal experience conflicts with ideas in the textbook, 
20% 53% 19% 8% 0% the book is probably right. 

21. There is really no way to determine whether someone has the 
6% 44% 13% 32% 5% right answer in this in this field. 

22. Expertise in this field consists of seeing the interrelationships 
1% 4% 17% 53% 26% among ideas. 

Table 4.8 Frequencies of attitudes towards statements about the nature of knowledge and knowing. 
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Discipline-focused Epistemological Beliefs Questionnaire SD D NO A SA 

23. Answers to questions in this field change as expe11s gather 
1% 3% 13% 64% 20% 

more information. 

24. All experts in this field understand the field in the same way. 27% 56% 8% 8% 1% 

25. Students are more likely to accept the ideas of someone with 
2% 10% 19% 49% 21% 

first-hand experience than the ideas of researchers in this field. 
26. Students are most confident knowing something when they 

2% 11% 20% 59% 8% 
Know what the expe11s think. 
27. First-hand experience is the best way of knowing something in 

2% 12% 11% 49% 27% 
this field. 

Table 4.8 Frequencies of attitudes towards statements about the nature of knowledge and knowing. 

The frequencies of the responses indicate that participants have overall equal opinions of 

the nature of lmowledge and knowing, related to their disciplines (items 3, 4, 8, 10, 12, 13, 15, 

17, 19, 21 ), reflected in a near equal distribution of agree and disagree responses. In the 

remaining item distribution one attitude dominated, particularly where item statements related to 

'truth' in a discipline. In the first statement (item 1) over half the participants disagreed that 

'truth' was unchanging in their subject. The majority of pa1ticipants (83% combining D and SD) 

also disagreed with the statement that in their subject there was only one right answer (item 2). 

This concurred with the statement (item 5) where participants disagreed that experts would all 

reach the same answers to questions in their field (76% combining D and SD), suggesting that 

participants saw 'truth' as continually developing, and being relative to individual experts and 

contexts. 

Participants were m strong agreement (94% combined A and SA) that ideas in their 

subject should be questioned (item 11). Conversely, agreement with this statement was 

supported by participants' disagreement (77% combining D and SD) with the statement that 

principles in specific discipline fields are unchanging (item 18). This suggests that there is an 

understanding by teachers that the fundamentals, such as concepts, are open to criticism and 

refute as disciplines develop in their understanding with time. 

The nature of expertise and the characteristics of experts reveal strong attitudes. 

Participants were in disagreement with the statement (item 5) that all experts would come to the 

same answers in a specific field, concurring strongly with disagreement (83% combined D and 

SD) on the statement that all experts understand a field in the same way (item 24). Participants 

disagreed (73% combining D and SD) that expertise was about accumulating a lot of facts, and 

agreed (79% combining A and SA) that expertise was related to the ability to see 
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interrelationships among ideas. However, they did agree (84% A and SA) that answers to 

questions in a particular field change as experts gather information (item 23), which is 

supported by the responses to item 1 Truth is unchanging in this subject. Combined, the 

responses to both these statements suggest that understanding related to the nature and 

characteristics of expertise represents a distinct construct related to expert knowing. The 

responses suggest that participants conceptualize the characteristics of expertise as being related 

to higher-order thinking skills, such as reasoning and seeing intetTelationships between 

concepts, and less about accumulating factual infonnation. However, they understood the 

conclusions of experts as socially validated, represented by agreement among experts in a 

particular field. 

In what appeared to be a separate emerging construct, relating to the notion of experience, 

participants felt strongly (70% combining A and SA) that students were more likely to accept 

ideas more readily from those with first-hand experience rather than researchers (item 25). This 

may reflect the opinions of participants teaching specifically in outdoor education settings 

dealing more readily with experiential learning, based on physical activities rather than 

theoretical expertise. This concutTed with agreement (76% combining A and SA) to the 

statement that first-hand experience was the best way of knowing something in their particular 

field (item 26). In contrast, participants agreed (67% A and SA) that they would be more 

confident knowing something when they knew what experts thought (item 26). The phrasing of 

this statement does not indicate contradictory explanations by an expert would make them re

think their understanding. 

4.2.2.2 Approaches to Teaching 

The ATI questionnaire included 22-items, using a five-point Likert scale, based on assessing the 

way groups of individuals approach teaching. In detail, the ATI measured teachers' frequency 

of using particular teaching techniques in their subject area, in a particular context, represented 

by the responses to statements relating to the underlying intentions teachers have and strategies 

they adopt. The original inventory contained 22 statements related to teaching activities and 

techniques, including how teachers believe students should relate to their discipline and 

teaching, and how teachers relate teaching to their discipline and assessment. 

For each statement, participants were required to choose an option indicating the 

frequency that teachers used a particular activity, or the frequency they expected students to 

attend to a particular item in relation to a specific teaching context. The choices were Only 
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rarely or never (0), Sometimes (S), About half the time (HT), Frequently (F) and Almost 

always or always (A). The results presented below indicate the calculated percentage responses 

to each item for 84 participants (Table 4.9 overleaf). The frequencies indicate several patterns in 

the way individuals approach teaching in specific subject contexts. Overall, participants 

indicated that they tended to use the strategies described in the statements, during their teaching, 

frequently and almost always or always with some notable exceptions. 

During teaching participants indicated (63% combining F and A) that they spent a large 

proportion of time encouraging students to restructure knowledge, to stimulate new ways of 

thinking about their subject (item 7). This was supported in the statement It is important to 

present a lot of/acts to students so that they know what they have to learn for this subject where 

participants responded (67% combining HT, S and 0) that they spent half their time or less 

presenting facts, thereby encouraging students to construct knowledge and understanding. 

Again, this concurs with the statement suggesting it is important to use teaching sessions for 

students to create a good series of notes (item 10), participants indicated (66% combining O and 

S) they did not think this formed a large part of their time during teaching. This suggests 

participants adopted strategies aimed at developing a more fundamental and foundational 

conceptual understanding in students rather than teaching large amounts of facts by a process of 

information transfer leading to incomplete conceptual linkage. J.n order to develop a good 

conceptual understanding students conceptions need to be elicited by teachers and 

misunderstandings corrected. In concurrence with this, participants indicated (87% combining F 

and A) that they spent a greater amount of time developing conversations with students about 

the subjects they were study (item 3). They also reported (62% combining F and A) spending a 

good amount of time provoking debate and discussion during their teaching sessions (item 8). 

In contrast to these responses, indicating a student-focused approach, encouraging 

conceptual change, several statements indicate ITTF strategy elements. Participants spend over 

half their time (63% combining HT and F) presenting mate1ial, which students should focus 

their study on (item 1). This is supported by the statement (item 2) indicating subjects should be 

described with formal objectives relating to assessment. Both these statements indicate a 

teaching strategy of presenting information the teacher considers essential to passing the 

required assessments. One teaching technique used to achieve this is to cover important areas of 

a subject indicated in participants' responses to item 6, where they frequently (32%) cover 

information from key texts and readings. 
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Approaches to Teaching Inventory 0 s HT F A 

1. In this subject students should focus their study on what I provide them. 11% 23% 23% 40% 2% 

2. It is important that this subject should be completely described in terms of 
10% 26% 18% 36% 10% speci fie objectives that relate to formal assessment items. 

3. In my interactions with students in this subject I try to develop a 
0% 4% 8% 37% 50% conversation with them about the topics we are studying. 

4. It is impo11ant to present a lot of facts to students so that they know what 
12% 32% 23% 24% 8% they have to learn for this subject. 

5 . I set aside some teaching time so that the students can discuss, among 
8% 19% 7% 46% 18% themselves, key concepts and ideas in this subject. 

6. In this subject I concentrate on covering the information that might be 
20% 23% 21% 32% 2% available from key texts and readings. 

7. I encourage students to restructure their existing knowledge in terms of the 
0% 14% 21% 40% 23% new way of thinking about the subject that they wi ll develop. 

8. In teaching sessions for this subject, I deliberately provoke debate and 
6% 19% 12% 36% 26% discussion. 

9. I structure my teaching in this subject to help students to pass the formal 
12% 13% 21% 40% 12% assessment items. 

10. I think an impo11ant reason for running teaching sessions in this subject is 
40% 26% 15% 14% 2% to give students a good set of notes. 

11. In this subject, I provide the students with the information they will need 
12% 17% 26% 26% 18% to pass the formal assessments. 

12. I should know the answers to any questions that students may put to me 
15% 17% 24% 33% 10% during this subject. 

13. I make avail ab le opportunities for students in this subject to discuss their 
0% 19% 15% 39% 25% changing understanding of the subject. 

14. It is better for students in this subject to generate thei r own notes rather 
7% 18% 21% 31% 21% than copy mine. 

15. A lot of teaching time in this subject shou ld be used to question students' 
5% 18% 30% 40% 6% ideas. 

16. In this subject my teaching focuses on the good presentation of 
7% 15% 17% 44% 15% information to students. 

17. I see teaching as helping students develop new ways of thinking in thi s 
0% 7% 7% 44% 40% subject. 

18. In teaching this subject it is important for me to monitor students' changed 
1% 12% 15% 44% 26% understanding of the subject matter. 

19. My teaching in this subject focuses on delivering what I know to the 
10% 21% 30% 31% 7% students. 

20. Teaching in th is subject should help students question their own 
0% 0% 14% 58% 26% understanding of the subject matter. 

21. Teaching in this subject should include helping students find their own 
1% 14% 11% 50% 23% learning resources. 

22. I present material to enable students to build up an information base in this 
2% 13% 11% 56% 17% subj ect. 

Table 4 .9 Frequencies of approaches to teaching strategies adopted in specific subjects. 
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Pa1iicipants saw their role as a teacher, in some cases more strongly, as being the font of 

knowledge, reflected in the statement I should know the answers to any questions that students 

may put to me during his subject where they frequently thought this during teaching (67% 

combining HT, F and A). This was also reflected in views that teachers spent over half their 

time delivering what they knew about a subject (67% combining HT, F and A, item 19). These 

responses imply a transmission approach to teaching, influenced by underlying na"ive 

epistemological beliefs. In contrast though, a large number of participants did not think 

providing a good set of notes for pupils was always needed (66% 0 and S, item 10), appearing 

to be an anomaly when analyzed in context with the other responses. This was also in contrast to 

item 11, where they considered the infom1ation being provided was aimed at passing forma l 

assessment (70% HT, F and A). 

They did, however, promote constructivism indicated by responses to the statement 

Teaching in this subject should include helping students find their own understanding of the 

subject matter, which they encouraged frequently (73% combining F and A). Overall the 

responses to the statements were positive towards conceptual change strategies of teaching, but 

indicated some inconsistencies in teaching method. Responses were mixed when asked about 

the use of assessment being related to teaching objectives, as they considered monitoring 

students changing understanding important dming teaching (44% F, item 18). The frequencies 

indicate that only a slightly greater amount of time was spent on aligning the two, suggesting 

participants were not familiar with the notion of constructive aligmnent (Biggs 1999), instead 

using methods of discussion to achieve this. 

4.3 Comparisons 

This section presents the comparisons of mean responses to each item statement in the DEBQ 

and A TI, between males and females. By comparing the means between the two groups, the 

mean differences are detennined and the statistically significant differences between the groups 

revealed. This section investigates the possible significant differences between item responses in 

tl1e gender field, to reveal any differences between the way males and females responded. 

Differences between means are considered statistically significant if the 2-tailed 

significance, p-value, is less than 0.05. Comparisons are conducted between males and females 

for the DEBQ first, followed by the ATI. The results are presented in tables containing t (test 

statistic), df (degrees of freedom), and the significance (Sig.) 

156 



Chapter 4 Questionnaire Data Descriptions 

4.3.1 Comparison between Males and Females, DEBQ 

The table below indicates the significant differences in responses to statements about the nature 

of knowledge and knowing, between men and women, with equal variances assumed (Table 

4.10 overleaf). An independent samples t-test was conducted to compare the means between the 

two groups for each item. Significant differences (Sig.), based on item means for males and 

females, are indicated by * and where no significant difference was present by n.s. 

The results indicate significant differences between how males and females responded in 

only two out of the 27 items, 11 and 25. On average, male participants had a higher score (M = 

4.46) for item 11 In this subject it is good to question the ideas presented compared to females 

(M = 4.17), which was significant t (131) = 1.27 (p <0.05). This indicates that women were 

more likely to use a pattern of receiving knowledge involving listening and noting information, 

as a means of acquiring knowledge, compared to men, whilst men were more likely to use 

mastery patterns, with active involvement in the material, represented here by asking questions 

as a forn1 of debate compared to women (Baxter Magolda 1992). Overall, men agreed with 

questioning ideas more. 

On average, male participants had a higher score (M = 3.90) for item 25 Students are 

more likely to accept the ideas of someone with first-hand experience than the ideas of 

researchers in this.field compared to fema les (M = 3.5 1), which was significant t (131) = 2.242 

(p <0.05). It suggests that men, accept more readily their experiences and others' first-hand 

experience as the 'truth' , reflected by those who teach in outdoor education, using concrete 

experience as a basis for experiential learning rather than 'academic' learning based on 

vicarious, second-order experiences. 

4.3.2 Comparison between Males and Females, A TI 

The following table indicates the differences in frequencies, between men and women, relating 

to responses to statements regarding approaches to teaching adopted by participants', with equal 

variances assumed (Table 4.11 overleaf). An independent samples t-test was conducted to 

compare the differences in mean scores between two independent groups, men and women, as 

presented for each item. Significant differences, based on item means for males and females, are 

indicated by * and where no significant difference was present by n.s. The results indicated that 

there were no significant differences between how males and females responded to individual 

items on the A TL 
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Independent Samples I-test 
I-test for Equality of Means 

Males & Females, DEBQ Items t df 
Sig. 

Sig. 
(2-tailed) 

1. Truth is unchanging in this subject. 1.075 131 .284 n.s. 

2. In this subject, most work has only one right answer. -.027 131 .978 n.s . 

3. Sometimes students just have to accept answers from the experts in this 
-.2 10 131 .834 n.s. 

field, even i fI don't understand them . 

4. What is accepted as knowledge in this field is based on objective reality. -.647 13 1 .519 n.S. 

5. All experts in this field would probably come up with the same answers to 
. 168 131 .867 n.s. 

questions in this field. 
6 . The most important part of work in this subject is corning up with original 

1.173 131 .243 n.s. 
ideas. 
7. If you read something in a textbook for this subject, you can be sure it is 

.211 131 .833 n.s. 
true. 
8. A theory in this field is accepted as true and correct if experts reach 

J .463 13 1 .146 n.s. 
consensus. 

9. Most of what is true in this subject is already known. .005 131 .996 n.S. 

10. Ideas in this subject are really complex. 1.168 131 .245 n.s. 

11. In this subject, it is good to question the ideas presented. 2.167 13 1 *.032 
*Males> 
Females 

12. Correct answers in this field are more a matte r of opinion than fact. 1.3 I 8 131 .190 n.S. 

13. If scholars try hard e nough, they can find the answers to almost anything. .144 131 .886 n.s. 

14. The most important pa1t of being an expe1t in this fi eld is accumulating a 
-.279 131 .781 n.s. 

I ot of facts. 
15. Students know the answers to questions in this fi eld because they have 

.033 131 .974 n.s. 
figured them out for themselves. 

16. One expert's opinion in this field is as good as another's . -1.379 131 .170 n.s . 

17. Experts in this field can ultimately get to the truth. - .015 131 .988 n.s. 

18. Principles in this field are unchanging. 1.045 95.4 .299 n.S. 

19. Principles in th is field can be applied in any s ituation. .287 131 .774 n.s. 

20. If my personal experience conflicts with ideas in the textbook, the book 
-.409 131 .683 n.s. 

is probably right. 
21. There is really no way to determine whether someone has the right 

-.547 131 .585 n.s. 
answer in this in this field. 
22. Expertise in this field consists of seeing the interrelationships among 

.628 131 .53 1 n.S. 
ideas. 
23 . Answers to questions in this field change as experts gather more 

.100 131 .921 n.s. 
information. 

24. All experts in this field understand the field in the same way. .688 115.6 .493 n.S. 

25. Students are more likely to accept the ideas of someone with first-hand 
2.242 131 *.027 

*Males > 
experience than the ideas of researchers in this field. Females 
26. Students are most confident knowing something when they know what 

1.038 13 1 .301 n.s. 
they know what the experts think first. 

27. First-hand experience is the best way of knowing something in this field. 1.341 131 .182 n.s. 

Table 4.10 Comparison between Genders for responses to the DEBQ. 

158 



Chapter 4 Questionnaire Data Descriptions 

Independent Samples t-Test 
t-test for Equality of Means 

Males & Females, ATI items t df 
Sig. 

Sig. 
(2-tailed) 

1. In this subject students should focus their study on what I provide them. -1.547 81 .126 n.s. 

2. It is imp01tant that this subject should be completely described in terms of 
1.037 81 .303 n.S. 

specific objectives that relate to formal assessment items. 

3. In my interactions with students in this subject I try to develop a 
-.020 8 1 .984 n.s . 

conversation with them about the topics we are studying. 

4. It is impo1tant to prese nt a lot of facts to students so that they know what 
.601 81 .550 n.S. 

they have to learn for this subject. 

5. I set aside some teaching time so that the students can discuss, among 
.069 81 .945 n.S. 

themselves, key concepts and ideas in this subject. 

6. In this subject l concentrate on covering the information that might be 
-.149 8 1 .882 n.s. 

available from key texts and readings. 

7. I encourage students to restructure their existing knowledge in terms of the 
1.302 81 .197 n.s. 

new way of thinking about the subj ect that they will develop. 

8. In teaching sessions for this subject, I deliberately provoke debate and 
-.106 75 .916 n.s. 

discussion. 

9. I structure my teaching in this subject to help students to pass the formal 
-.319 8 1 .751 n.s. 

assessment items. 

10. I think an impo1tant reason for running teaching sessions in this subject 
.1 90 8 1 .850 n.s. 

is to give students a good set of notes. 

11. In this subject, I provide the students with the information they wi ll need 
1.049 81 .297 n.S. 

to pass the formal assessments. 

12 . I should know the answers to any questions that students may put to me 
.139 81 .890 n.s. 

during this subject. 

13. I make available opportunities for students in this subject to discuss their 
.480 8 1 .633 n.s. 

changing understanding of the subject. 

14. It is better for students in this subject to generate their own notes rather 
-.251 8 1 .802 n.s. 

than copy mine. 

15. A lot of teaching time in this subject should be used to question students' 
-.142 8 1 .887 n.S. 

ideas. 

16. In this subject my teaching focuses on the good presentation of 
.947 81 .346 n.s. 

information to students. 

17. I see teaching as helping students develop new ways of thinking in this 
-.991 81 .325 n.s. 

subject. 

18. In teaching this subject it is important for me to monitor students' 
1.021 64 .3 11 n.s. 

changed understanding of the subject matter. 

19. My teaching in this subject focuses on delivering what I know to the 
-.043 81 .966 n.s. 

students. 

20. Teaching in this subject should help students question thei r own 
1.211 8 1 .229 n.S. 

understanding of the subject matter. 

21. Teaching in this subject should include helping students find their own 
.725 60 .471 n.s. 

learning resources. 

22. I present material to enable students to build up an information base in 
-.506 8 1 .614 n.s. 

this subject. 

Table 4.11 Comparisons between Genders for responses to the ATI. 
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4.4 Limitations 

There were three main limitations to using the questionnaire responses to assess participants ' 

beliefs about the nature of knowledge and knowing and approaches to teaching. Firstly, 

Academic Staff who were participants from the tHE Bangor and Oxford DipLA THE 

communities were recently em-oiled in postgraduate certificate or diploma training courses 

aimed at developing their higher education teaching skills. These individuals had already 

attended introductory sessions to their courses and, therefore, were beginning to re-assess their 

present epistemologies and approaches to teaching, considering how these could be developed 

and modified to include more elements of conceptual change techniques. Consequently, their 

responses to the statements may have been influenced, with individuals possibly being unsettled 

when realizing that their present teaching practices were more infom1ation transfer teacher

focused based than conceptual change focused and student-centred. Consequently, they may 

have actively responded more positively to those questions relating to conceptual change 

techniques to achieve higher scores. 

The second limitation was the limited length of teaching expen ence of some 

participants, evident with some of the postgraduate research students, who acted as teaching 

assistants during undergraduate courses, and trainee teachers. In these cases, participants ' their 

teaching experiences were limited and they may not have used all of the techniques described. 

These individuals were asked, where appropriate to items, to respond to statements envisaging 

how they would approach teaching in their discipline, again they were open to the influences of 

the postgraduate training courses they had recently attended. 

The final limitation, concerns the use of the DEBQ in a European context. The DEBQ 

was created and tested in N01th America and studies indicate cultural differences exist in 

epistemological understandings and beliefs (Braten & Str0ms0 2005; Qian & Pan 2002). It may 

be that cultures conceive of ' truth' differently, reflected in the responses of pa1ticipants to 

certain items. The potential differences in responses, within this European sample investigated 

in the results of the confirmatory factor analysis in Chapter 5. 

4.4 Discussion and Summary 

The results of the item frequencies for the DEBQ indicate that participant beliefs about the 

nature of knowledge and knowing are categorized into four main groupings, based on the 

interrelatedness of responses to items. These grouping relate to items regarding the nature of 

' truth' in disciplines; items relating to the nature of knowledge development in disciplines, over 
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time; items related to the nature of expertise; and items related to first-hand experience and the 

justification of knowledge. 

The comparisons between item means indicate that when reflecting upon epistemology, 

there was some evidence supporting Baxter Magolda' s (1992) gender-related patterns of 

epistemological development. Patterns of receiving of knowledge and mastery of knowledge, 

from the stage of absolute knowing, were reflected in the responses to item 11 from men, who 

were more likely to question ideas presented compared to women. This reflects the qualitative 

findings of Baxter Magolda (1992), suggesting that men are more likely to use mastery of 

knowledge as a means of knowledge acquisition, but holding the same conceptual assumptions 

about knowledge as women (Baxter Magolda 2002). This may be reflected in the fact that no 

other significant differences were found in items that could potentially uncover these patterns, 

for example, item 3 Sometimes students just have to accept answers from the experts in this 

.field, even ~f I don't understand them. Another reason for the lack of evidence supporting 

gender-related patterns, are that these patterns were most evident in Baxter Magolda' s (1987) 

stage of absolute knowing, relating to the early stages of general adulthood beginning in college 

(undergraduate) years. The sample tested here comprised participants already possessing a 

graduate degree, and as a result may have passed through the stage of absolute knowing, to later 

stages of epistemological development not fully tested by the DEBQ items. For item 25, 

differences in responses between men and women related to nature of expe1ientially derived 

knowledge and were as expected for the high number of male outdoor educationalists in the 

sample. 

The responses to the A TI indicate that, for participant approaches to teaching, there were 

two groupings defined by the inteITelatedness of responses to items. These were, items related to 

teaching teclmiques encouraging students to construct knowledge from a conceptual basis, using 

discussion, and a minor grouping of responses related to assessment and monitoring of student 

progress indicating infonnation transfer based approaches to teaching. There were no significant 

differences reported in the way men and women approached teaching in specific disciplinary 

contexts. 

Overall, the results indicate little difference in the way men and women reflect on 

epistemology in disciplinary contexts. This may indeed be a true reflection of epistemological 

beliefs and approaches to teaching, but there is a methodological issue to consider, namely the 

affects of sample size. The overall sample size for the DEBQ items was 133 participants and 83 
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for the ATI. Consequently, gender-related differences may not be apparent and future research 

would require the collection of larger samples. 
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5.1 Introduction 
5.1.1 Aims of the Chapter 

5.2 Latent Variable Analysis 
5.2.1 Rotation 
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5.4 Confirmatory Factor Analysis: A TI 
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5.4.3 Limitations 

5.5 Discussion and Summary 

This chapter explores the latent variables which are emergent in the data collected from two 

questionnaires gathering responses relating to beliefs about the nature of knowledge and 

knowing, and the frequency of use of specific teaching techniques of educators in higher 

education, secondary education and outdoor education. The DEBQ and A TI questiomrnires 

intended to explore the degree and dimensionality of personal epistemological beliefs held by 

educators and their discipline-based approaches to teaching, identifying teaching strategies and 

underlying intentions. This chapter explores the validity of beliefs and approaches emergent in 

previous studies, through confimrntory factor analyses of the data samples collected. 

The confirmatory factor analyses will assess the suitability of individual items and 

factors, in the emergent latent variable solutions using measures of Cronbach's Alpha (a). The 

final factor solutions will reflect the methods of analyses used and any intentions to generalize 

the results. The emergent factors are named and a description provided which details the 

epistemological perspectives of the emergent constructs, revealed in the DEBQ solution, and 

the approaches to teaching determined in the A TI solution. 
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The factor items are used to calculate the means scores for epistemological beliefs and 

approaches to teaching, for groups based on teacher' s academic characteristics. These are used 

later in the analyses of variance to determine any significant differences between groups in 

relation to the nature of the sophistication of epistemological beliefs held by teachers, and their 

discipline-based approaches to teaching presented in Chapter 6. Also, the relationships which 

may exist between personal epistemological beliefs and approaches to teaching are investigated 

through correlation analyses in Chapter 6. It is suggested here, that epistemological beliefs vary 

with the intellectual development of teachers influenced by their academic characteristics, and 

that these beliefs affect the approaches to teaching adopted in specific disciplines. 

5.1.1 Aims of the Chapter 

This chapter undertakes confim1atory factor analyses of the DEBQ and A TI questiotmaires 

using data derived from teachers in higher education, secondary education and outdoor 

education. In relation to the DEBQ, the analysis aims to confinn the structure of the underlying 

latent constructs or variables, representing the dimensions of epistemology beliefs proposed in 

the literature, relating to the nature of knowledge and knowing (Hofer 2000). Analysis of the 

ATI will attempt to confinn two approaches to teaching represented in groups, in relation to 

specific disciplinary contexts, which exist within a single dintension of variation. In detail the 

specific aims and intentions of the chapter are: 

• To present a summary of the theoretical and methodological basis of factor analysis 

(latent variable analysis) and the variation in analyses using the relevant methods 

available; 

• To conduct confirmatory factor analyses of data derived from the DEBQ and A TI, 

detennining any differences to the published factor calculation scales, using 

measures of Cronbach' s alpha as a guide; 

• To fully document the analyses procedures and discuss any limitations. 
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5.2 Latent Variable Analysis 

The aim of latent variable analysis is to determine the latent constructs hypothesized within the 

dataset, measured by a series of item statements in a test. Latent variable analysis detennines 

the interrelated items, based on a previous hypothesis, which load into a specific factor. The 

definition of a factor is as follows: 

'Essentially a factor is a dimension or construct which is a condensed statement of 
the relationships between a set of variables. This has been more precisely refined 
by Royce (1963), who states that a factor is a construct operationally defined by its 
factor loadings.' (Kline 1994: p.5) 

The factor loadings are the con-elations of a variable (item) with a factor, and are the 

weighted combinations of the variables with the factor (Kline 1994) present in a factor matrix. 

Factor loadings greater than 0.6 are generally considered as high, and moderately high factor 

loadings are considered as greater than 0.3 (Kline 1994). Factors represent the combination of 

variables or items detennined by factor analysis, in a test, which best accounts for the variance 

of the correlations, correspondingly representing the underlying constructs. Variance indicates 

the way data vary from the hypothesized mean data model and is a measure of the average error 

between the observations represented in the data and the mean (Field 2000). The greater the 

variance attributed to the factors, the more likely they are to represent the validity of the 

interpretation of the constructs as a model of the data, or a measure of goodness-of-fit. The 

general method of factor analysis is described below. 

Item scales, or questionnaires, are constructed to measure either unidimensional or 

multidimensional data, represented in the emergent latent constructs. Where data are 

multidimensional, the total variance cannot be explained by a single factor structure and 

multiple factors are extracted from the matrix. Following extraction of the first factor, the 

second factor is extracted and so forth until the remaining variance, in the residual matrix, is 

small. The mechanics of this process are as follows; the first factor is extracted, removed, and 

uncorrelated from the remaining mat1ix, further factors are removed, each uncorrelated with the 

previous factors and the remaining matrix (Kline 1994). Certain methods of factor analysis, for 

example, principal components analysis, can continue to condense factors and variables until 

all the variance in the matrix is accounted for. In practice, both confirmatory and exploratory 

factor analysis using modem computer software, such as SPSS, allows the user to limit the 

extraction of factors to a specific number. This may represent the initial number of constructs 
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hypothesized and explored, including those already defined by previous studies used to create 

existing factor scales or those detem1ined through studying scree plots (Cattell 1966; Stevens 

1992). 

5.2.1 Rotation 

Generating factors without rotation produces a solution, which is not easily interpretable when 

dealing with subjects such as Psychology and Social Sciences that require an explanation for 

the observed correlations and factors (Kline 1994 ). As a result, rotation is applied to improve 

the interpretability, whilst reproducing the 01iginal correlations and helping to disciiminate 

between the factors. When factors under investigation are thought to represent psychological 

constructs that are related, then oblique rotation is applied. Where factor structures are thought 

to represent distinct unrelated psychological constructs, orthogonal rotation is used. In this 

study, the underlying factors or constructs are hypothesized as orthogonal and uncorrelated, so 

a Varimax rotation was applied (Field 2000). Varimax rotation maximizes the dispersion of 

factors by maximizing the factor loadings of vaiiables on a single factor, and changing the 

factor loadings and meanings of the factors, or the underlying latent constructs. The same 

matrix correlations and variance are kept, but the factors remain orthogonal and independent 

representing uncorrelated phenomena (Kline 1994 ). The underlying mathematics retains the 

different factor analytic solutions with the same amount of variance for each variable. 

5.2.2 Cronbach's Alpha a 

Before confinnatory factor analyses could be undertaken, the internal scale reliabilities were 

detennined for the DEBQ and A TI. Measures of both the interrelatedness of items in the 

questionnaires and items in the factor scale were required. 

Cronbach's a is a generally accepted measure of internal reliability of a psychometiic 

instrument (Cronbach 195 1) and used to give a quantifiable measure of a latent va1iable. For 

example, a seiies of items comprising a scale, or questionnaire, measured for internal 

consistency or coefficient of reliability, a (Huck 2000). The standard equation of Cronbach's a 

(5. l)is: 

1'l·r 
a= -------

1 + (N -1) · r 
(5.1) 
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N is equal to the number of items and r bar is the average inter-item correlation among 

the items. Alpha reliability is understood to be pa1tly a factor of the number of test items, 

generally indicating an increase with addition of items N (Co1tina 1993), which may represent a 

supposed increase in reliability due to test length. By removing or adding items, if 

interrelatedness increases, then the Cronbach's o: w ill increase and indicates that the scale 

appears to be measuring the same construct, with a greater reliability. 

If average inter-item co1Telation is low then the Cronbach' s o: will be low, suggesting that 

items may not be measuring the same latent construct. Consequently, when used as a measure 

of interrelatedness of items in a questio1maire, in multidimensional data, Cronbach's a. will be 

expected to be low for all items. Instead, where multidimensionality exists a. reliability is more 

accurately performed on the subsets, or scale of the factor items. 

Schmitt (1996) challenges the assumptions of test length affecting reliability measures 

and inter-item coITelation, illustrating this with an example of the correlation matrix of two 

datasets that have the same a. measure, suggesting flaws in using Cronbach ' s o:. In this 

example, two inter- item matrices are presented (Table 5. 1). 

Variable 1 2 3 4 s 6 Variable 1 2 3 4 s 
1 1 

2 .8 2 .s 
3 .8 .8 3 .s .s 
4 .3 .3 .3 4 .s .s .s 
s .3 .3 .3 .8 s .s .s .s .s 
6 .3 .3 .3 .8 .8 6 .s .s .s .s .s 

(o:= .86) (o:=.86) 

'Note. All examples are written in correlationalform as opposed to covarianceformfor 
convenience of interpretation only.' (Schmitt 1996: p.351 ). 

6 

Table 5.1 Sample interim matrices with equal Cronbach' s a., modified from Schmitt ( 1996). 

In the example above, Schmitt (1996) explains that the items in the first data set show 

inteITelationships between the responses to the items, which correlate to two factors, or a 

multidimensional set. In the second set of items, the removal of a single general factor yields 

zero off-diagonal correlations and no item specific or group factors are inherent in the 
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responses, a unidimensional set. In both cases the Cronbach's a is the same and indicates that a 

high level of a can be derived from multidimensional data and is, therefore, an underestimate in 

these conditions. Schmitt ( 1996) continues with an illustration of test length again indicating 

the unreliability of a (Table 5.2). 

Variable 

l 

2 

3 

4 

5 

6 

l 2 3 4 5 6 Variable l 2 3 4 5 6 7 

l 

.6 2 .3 

.6 .6 3 .3 .3 

.3 .3 .3 4 .3 .3 .3 

.3 .3 .3 .6 5 .3 .3 .3 .3 

.3 .3 .3 .6 .6 6 .3 .3 .3 .3 .3 

7 .3 .3 .3 .3 .3 .3 

8 .3 .3 .3 .3 .3 .3 .3 

9 .3 .3 .3 .3 .3 .3 .3 

10 .3 .3 .3 .3 .3 .3 .3 

(a= .81) (a= .81) 

Table 5.2 Tests of different length and dimensionality with equal a, 
modified from Sclunitt (1996). 

8 9 10 

.3 

.3 .3 

In the above example, the first test yields a multidimensional, two-factor correlation 

matrix with only six items. The second example represents a unidimensional test, the function 

of a single factor, with ten items and the same Cronbach's a as the shorter test. This example 

illustrates that a can be unreliable when testing unidimensionality, when item test length 

factors are also involved. Schmitt comments that: 

' It is clear that alpha is not an adequate index of unidimensionality, and to 
interpret or use it for this purpose is wrong. It is also an underestimate of reliability 
as defined by Cronbach i.e., as a measure of the communalities of the items in the 
presence of multidimensionality.' (Schmitt 1996: p.351) 

Therefore, to use of Cronbach's a as a definitive and absolute measure of the reliability 

coefficient and internal consistency is not sufficient without considering the affects of test 

length and dimensionality. Sclunitt (1996) poses the question, what then is an adequate level of 
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Cronbach 's a? A generally acceptable lower limit for the a reliability coefficient is considered 

to be 0.70 (Nunnaly 1978; Santos 1999), but several authors have expressed reservations about 

this limit considering it shortsighted (Sclunitt 1996) and recent studies in education have 

accepted and justified lower values (Ashbaugh, Johnstone & Warfield 2002; Prosser & 

Trigwell 2006; Kember, Higgs & Leung 2004). Field (2000) also advises caution when using 

Cronbach's a generally and comments: 

'Kline (1999) notes that although the generally accepted value of .8 is appropriate 
for cognitive tests such as intelligence tests, for ability tests a cut-off point of .7 is 
more suitable. He goes on to say that when dealing with psychological constructs, 
values below even . 7 can, realistically, be expected because of the diversity of the 
constructs being measured.' (Field 2000: p.668) 

Therefore, if multidimensionality is suspected, then an exploratory factor analysis must 

be perfonned to reveal the items and corresponding factors that correlate to the underlying 

latent constructs being measured. When the factors or constructs, are derived, and the 

dimensionality is clear, then correlations should be determined between the factors and a 

between the items comprising a factor. 

As the emergent constmcts under investigation here were already hypothesized and tested 

in the previous literature (Hofer 2000; Prosser & Trigwell 2000), confinnatory factor analyses 

were undertaken. Cronbach's a measured, using the complete and original scales prior to 

confirmatory factor analyses. 

5.2.3 Methods of Data Extraction 

The DEBQ and A TI questionnaires were both developed based on hypothesized structures 

between sets of latent variables, there origins in qualitative research and theory (Schonuner 

1995; Hofer & Pintrich 1997; Hofer 2000; Trigwell & Prosser 2004). The principal aims of the 

using both the DEBQ and A TI were to gain insights into whether the epistemic beliefs of 

academics relate to their approaches to teaching in specific discipline contexts. The 

confirmatory factor analyses here attempt to test these structures to confirm the hypothesized 

epistemological belief and approaches to teaching, or reveal differences, attributed to cultural 

and contextual factors. By determining the underlying latent constructs, representing the 

emergent factors condensed from the matrix of correlations, the reduced data form simplified 

structures of the dimensions and approaches, used in later analysis of variance and covariance. 
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At the other end of the scale exploratory factor analysis exists, conducted when no specific a 

priori restrictions or predictions are made (Fabrigar, Wegener, MacCallum & Strahan 1999). In 

this procedure, the number of factors extracted is not limited, and the emergent variables 

represent a set of initial findings from which hypothesis are fonned. 

Three methods of data extraction were chosen for the confinnatory factor analyses 

enabling comparisons between the initial factor solutions, to determine the final solutions. The 

methods selected were, principal components analysis, principal axis factoring and maximum 

likelihood analysis. Field (2000) notes that principal components analysis is not the same as 

factor analysis, diffe1ing in the commonalties estimates used, thus: 

'Principal components analysis is concerned only with establishing which linear 
components exist within the data and how a particular variable might contribute to 
that component.' (Field 2000: p.631). 

In contrast, factor analysis assumes that the factors are conceptualized as being latent 

variables. Principal components analysis (PCA) is aimed at taking correlated variables from 

the correlation matrix, and transfom1ing them into a smaller number of standardized, 

uncorrelated variables by finding the characteristic equation of the matrix. Standardizing the 

data, using the characteristic equation of the matrix, requires computation of the characteristic 

vectors, eigenvectors, and characteristic roots or eigenvalues (Hotelling 1933). The largest 

eigenvector is associated with the largest eigenvalue and has the same direction as the first 

principal component, and so forth for the remaining vectors descending in order of proportions 

(Kline 1994). The first factor is a general factor and successive factors are bipolar. 

The uncorrelated variables form the principal components derived iteratively, obtaining 

factors one at a time. During processing, the iterative solution is derived at on convergence, and 

a single vector is tested against a defined set of values. The testing is rigorous and forces 

divergence from the defined set of values and a second factor is extracted from the remaining, 

or residual matrix, and so forth until the interactions produce virtually identical solutions. The 

number of iterations increases when a factor solution is more tentative and decreases where the 

factor correlations are stronger. 

Principal axis factoring (P AF) is almost identical to PCA. The exception being that the 

1 s in the diagonal of the correlation matrix are estimated, and the factors are condensed from 

the residual matrix until it is minimal and then the communalities are computed. The solution is 

considered correct as the variance in explained by the number of factors derived. The original 
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estimates in the diagonals are compared against the computed conununalities (Kline 1994). If 

the differences are small then the values of the communalities are put into the diagonals and the 

principal factors are computed. The process of factor extraction is repeated, with the same 

number of factors, until the communalities are the same as the estimates in the diagonals. The 

factor loadings are taken from the results of the final solution (Kline 1994). 

The limitations of P AF are primarily related to the initial estimates and number of factors 

derived; the number of factors is taken as that calculated from the first iteration and kept for 

further solutions; the first estimate in the diagonals affects the final solution as the 

communalities and number of factors extracted are linked (Cattell 1978). 

The third and final method, Maximum likelihood (MAX) analysis, is now a popular 

method of factor analysis presented in the literature, particularly suitable for confinnatory 

factor analysis (Kline 1994; Field 2000). It provides estimates of missing data, accounting for a 

certain degree of non-nonnality, to provide a model of the larger population for the variables 

measured. The results are generalizable from the sample data population to a larger population, 

with inferences made from the sample to the larger population (Kline 1994; Field 2000). This 

method obtains a final factor solution by successive factoring to produce a factor set which 

accounts for the greatest amow1t of variance, as possible, represented in the population 

correlation matrix, and is an estimate from the sample correlation matrix, making an inference 

from the sample to the population (Kline 1994 ). As MAX works by estimating the variance, the 

resultant factors indicate a statistical measure of goodness-of-fit of the factor solution, a 

measure of the amount of variance comprised in the factor solution. 

Solutions derived from this method have been shown to vary, compared to PCA, where 

item loadings are low (Kline & Lapham 1991 ), but are favoured due to the robustness of the 

statistical tests of significance of each factor (Kline 1994). 

5.3 Confirmatory Factory Analysis: DEBQ 

Based on Hofer's (2000) initial study trialing the DEBQ, a factor calculation scale was created, 

presented in Table 5.3. The scale interprets the dimensions of personal epistemology described 

by Hofer and Pintrich (1997), grouped under two main conceptions: the nature of knowledge 

and the nature and process of knowing. Hofer's (2000) original published scale is as follows: 
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Belief (construct) Scale items 

Certainty and Simpl icity of Knowledge (CSK) l + 2 + 5 + 9 + 1 I + 18 + 23 + 24 

Source of Knowledge: Authority (SKA) 12+21 +25+27 

Justification of Knowing: Personal (JKP) 3 + 7 + 20 + 26 

Perceived Attainability of Truth (PAT) 13 + 17 

Table 5.3 Discipline-focused Epistemological Beliefs Questionnaire, 
published scale (Hofer 2000). 

Alpha reliability analysis was conducted on the DEBQ, with a measure of 0.67 

considered an acceptable level of interrelatedness, and variance of 81.22%. However, Hofer' s 

(2000) original 27-item questionnaire was not intended as a scale in itself, and a reliability is 

considered here as the interrelatedness of a set of items (Schmitt 1996), not a measure of 

unidimensionality or homogeneity, as a multidimensionality hypothesis exists (Cronbach 

1951). Cronbach (1951) indicates that if several factors exist then a reliability tests should, 

more accurately, be used separately on each construct of items correlating to a factor. When 

measuring the DEBQ multidimensionality, interrelatedness should be investigated and 

Cronbach's a applied separately to each construct scale. Given a multidimensional hypothesis, 

it was likely that a reliability of the construct scales would therefore, be higher than for the 

complete 27-items, despite the fact that the number of items per construct is less. Table 5.4 

below compares a reliability measures derived from the researcher 's data using the published 

scales, and Hofer' s (2000) discipline related measures: 

Researcher's Hofer (2000) Ho.fer (2000) 
Belief 

study a (27 items) a Psychology a Science 

CSK .54 .74 .81 

SKA .43 .5 1 .64 

JKP .32 .56 .61 

PAT .54 .60 .75 

Table 5.4 Comparison of Cronbach's a for beliefs scales in Psychology and Science, 
source Hofer (2000) and the study dataset. 
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The results indicate that within this data set, the individual scale reliabilities are lower 

that Hofer's (2000) measures. The difference between the reliability of the scales from the 

different studies may be a consequence of the varying composition of the different datasets, 

indicating that the items fit is not as reliable in its present form. Hofer's original data set 

comprised 326 1st year college students compared to this study of 133 academics, teaching at 

various education levels and across several disciplines. The reduced number of participants 

may have prevented the discernment, by statistical methods, of the underlying latent constructs 

hypothesized and pa1ily confirmed by Hofer (2000). Indeed the four dimensions originally 

proposed by Hofer (2000) based on previous research and hypothesis, did not exactly match 

with the results of the subsequent factor analysis. 

Given the differences between studies, a confinnatory factor analysis, was necessary to 

determine the latent constructs emergent in the dataset including a review of the items present 

using Cronbach's u, potentially leading to exclusion of items. 

5.3.1 Comparison of Methods 

The method of analysis used here was consistent with Hofer (2000), applying a Yarimax 

rotation, to make a direct comparison with the published scale and detem1ine the latent 

constructs related to academics personal epistemological beliefs. 

Three separate analyses were conducted using different methods of extraction, principal 

components analysis, principal axis factoring and maximum likelihood. The results from these 

compared, before a final method was agreed and a final factor solution derived. An Eigen value 

of greater than 1 was set with an initial analysis yielding nine factors, the first four factors 

somewhat consistent with Hofer's original methodology, but with too great a spread of 

variance. By examining the scree plot, presenting the eigenvalues in decreasing order, in all 

methods a significant inflexion point was visible at factor five indicating the beginning of the 

'scree' (Cattell 1966) (Figure 5.1 overleaf). Considering this with the factor loadings and 

variance, a forced four-factor solution proved to be best and was consistent with the literature. 

The 27-item, four-factor solution accounted for 39.70% of the variance. Using the highest 

factor loadings for each item, as an indication of item correlation to the factors, the overall 

structure and items within the factors for each of the three methods, did not fit well with 

Hofer's (2000) results, illustrated in the following descriptions of the results. 

173 



C1) 
::I 
Ill 
> 
C: 
(I) 
C') 

i.u 

5 

4 

3 

2 

0 

Chapter5 Latent Variable Ana(vses 

Inflexion point 
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Figure 5.1 Scree plot indicating the eigenvalues for the DEBQ data and inflexion point. 

Principal Components Analysis: 27 items 

Using PCA there was a convergence of the CSK and JKP scale items under one factor 

accounting for 17.61% of the variance (Table 5.5). Items 13 and 17, dominated the second 

factor, from the original PAT scale, accounting for 9.29% of variance (including the highest 

loading items 6, 23 & 26).The third factor loaded heavily with items 25 and 27, from the 

original SKA scale, and 7.1% of variance (including the highest loading items; 15, 19 & 22). 

The remaining two items 12 and 21, defined the fourth factor, from the JKP scale with 5.64% 

of the variance. Item 3 loaded moderately in the first factor, but loaded higher with a moderate 

negative loading in the fourth factor. Item 17, loaded positively on factor two and negatively on 

factor four, both with moderate loadings. Item 18 loaded positively on factors one and four, 

with moderate loadings slightly higher on factor 4. 
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Rotated Component Matrix 
1 2 3 4 

DQ1a CSK .449 -.341 .282 -.232 
DQ2a CSK .654 -.149 -.088 -.120 

DQ3a JKP .412 .197 .080 JKP -.455 

DQ4a .534 .030 .133 -.318 

DQ5a CSK .716 .073 .020 .012 

DQ6a .052 .353 .096 .295 

DQ7a JKP .611 .1 18 .083 -.059 

DQ8a .528 .308 .173 -.046 

DQ9a CSK .555 -.235 .339 -.086 

DQ10a -.200 .208 .054 .160 

DQ11a CSK-.589 .319 .301 -.075 

DQ12a -.377 .043 .156 .516 

DQ13a .276 .651 -.067 -.100 

DQ14a .383 .386 .033 .207 

DQ15a .014 -.229 .459 .346 

DQ16a .144 .282 -.035 .539 

DQ17a .243 PAT .470 .142 PAT-.477 

DQ18a CSK .427 -.280 CSK .472 -.098 

DQ19a .227 .145 .373 .083 

DQ20a JKP .506 .103 .090 .1 26 

DQ21a -.036 -.084 .086 SKA .657 

DQ22a -.355 .204 .416 .217 

DQ23a -.231 CSK .431 .114 -.075 

DQ24a CSK .594 .035 -.076 -.145 

DQ25a -.042 .167 SKA .663 -.085 

DQ26a -.033 JKP .567 .158 -.013 

DQ27a .027 .165 SKA .601 .041 

Table 5.5: Extraction method: Principal Components Analysis, 
rotation converged in 9 iterations. 
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Rotated Factor Matrix 

1 2 3 4 

DQ1a CSK .511 -.225 .047 -.142 

DQ2a CSK .595 -.071 -.151 -.154 

DO3a JKP .432 .264 -.044 -.199 

DQ4a .545 .121 -.024 -.124 

DQ5a CSK .657 .171 -.068 .128 

DQ6a - .018 .151 .236 .050 

DQ7a JKP .548 .118 .061 -.091 

DQ8a .477 .269 .172 -.032 

DQ9a CSK .602 -.148 .1 20 .024 

DQ10a -.199 .044 .173 -.003 

DQ11a CSK -.511 .127 CSK .443 -.194 

DQ12a SKA-.383 -.060 .242 SKA .364 

DQ13a .190 PAT .675 .011 .029 

DQ14a .268 .292 .117 .127 

DQ15a .050 - .260 .341 .146 

DQ16a .008 .196 .096 .336 

DO17a .263 PAT .443 .142 PAT-.392 

DQ18a CSK .512 - .242 .257 -.064 

DQ19a .224 .117 .255 .061 

DQ20a JKP .419 .107 .064 .090 

DQ21a -.084 -.083 .085 SKA .710 

DQ22a -.288 .001 .490 .046 

DQ23a -.191 CSK .270 .178 -.020 

DQ24a CSK .523 .097 - .1 10 -.107 

DQ25a .085 .093 SKA .465 .023 

DQ26a -.041 JKP .399 .251 .019 

DQ27a .1 10 .078 SKA .443 .059 

Table 5.6 Extraction method: Principal A.."Cis Factoring, 
rotation converged in 7 iterations 

Rotated Factor Matrix 

1 2 3 4 

DQ1a CSK .519 -.017 - .168 -.069 

DQ2a CSK .594 -.186 -.063 -.178 

DQ3a JKP .431 -.065 .306 -.084 

DQ4a .547 -.067 .166 .001 

DQ5a CSK .638 -.085 .185 .113 

DQ6a -.005 .254 .090 -.038 

DQ7a JKP .560 .048 .109 -.094 

DQ8a .485 .196 .253 - .072 

DQ9a CSK .609 .072 -.124 .042 

DQ10a -.179 .201 -.009 .025 

DQ11a CSK -.472 CSK .483 .082 -.147 

DQ12a SKA-.378 .261 -.099 SKA .293 

DQ13a .156 .036 PAT .703 .018 

DQ14a .260 .118 .276 .116 

DQ15a .066 .317 -.289 .022 

DQ16a -.009 .094 .189 .280 

DQ17a .261 .143 PAT .459 PAT-.325 

DQ18a CSK .534 .201 -.219 .003 

DQ19a .220 .232 .145 .025 

DQ20a JKP .418 .055 .090 .014 

DQ21a -.081 .050 -.105 SKA .950 

DQ22a -.245 .535 -.067 .050 

DQ23a -.183 .200 CSK .245 .027 

DQ24a CSK .516 -.125 .106 -.093 

DQ25a .106 SKA .435 .096 .094 

DQ26a -.035 .299 JKP .371 .069 

DQ27a .131 SKA .403 .068 .103 

Table 5. 7 Extraction method: Maximum Likelihood, 
rotation converged in 6 iterations 
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Principal Axis Factoring and Maximum Likelihood: 27 items 

PAP and MAX analyses produced similar results (Tables 5.6 and 5.7). Again, a forced four

factor solution was condensed using a Varimax rotation. In both analyses, the first factor 

extracted was consistent with the PCA solution, a combination of the CSK and JKP items. The 

remaining three factors were all consistent, except factor three in the MAX analysis. The 

second factor, in PCA and PAP, switched to become the third in MAX, comprising 9.30% of 

the variance and vice versa for factor two. All items remained consistent within the factors 

except for small variations in loading, the exception being item 3, which loaded -0.45 on the 

fourth factor, using PCA. 

The results from P AF and MAX indicate similar factor structures to those condensed from 

PCA. The exception remains the third factor in MAX (Table 5.7), which in the PAF and PCA is 

the second factor. 

6.3.2 Final Factor Solution 

A confirmatory factor analysis was conducted using all 27-items to enable comparisons 

between methods of extraction, to improve the robustness of the final solution an iterative 

approach to analysis was adopted. Cronbach's a for the complete 27-item questionnaire 

measured 0.67, considered low, and as the factor solutions were not a reasonable fit to the 

published data, and the internal structures seemed inconclusive, it was decided that the 

extraneous items indicating lower interrelatedness, would be removed from the scale and the 

factor analysis run iteratively until reasonable Cronbach's a were obtained. 

To achieve this the factor loadings were interpreted, noting items which loaded low on 

the factors, this used in conjunction with the Reliability Analysis feature of SPSS to indicate 

Cronbach' s a and variance if items are removed, thereby identifying the best candidates for 

exclusion. This procedure produces an overall a value for the scale, but also provides the ' Item

Total Statistics', indicating the value of Cronbach's a if a specific item were deleted (Table 

5.8). Item deletion focused on those items which were not present in Hofer' s (2000) original 

scale, assuming they would have the least influence on the integrity of the individual factors. 

Iterative removal of items and running of the Cronbach's a reliability procedure was 

followed by an analysis of the 'items deleted' results leading to the exclusion of items 6, 10, 15 

and 22. Items 10 and 15 loaded with values less than 0.40 on all the factors and were therefore, 

considered non-significant. Following item removal, the Cronbach's a for the remaining 23 
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items was 0.70, the reconunended mmunum measure; the number of items remaining 

considered a better comparison to the 22-item ATI. 

DQ1a 

DQ2a 

DQ3a 

DQ4a 

DQ5a 

DQ6a 

DQ7a 

DQ8a 

DQ9a 

DQ10a 

DQ11 a 

DQ12a 

DQ13a 

DQ14a 

DQ15a 

DQ16a 

DQ17a 

DQ18a 

DQ19a 

DQ20a 

DQ21a 

DQ22a 

DQ23a 

DQ24a 

DQ25a 

DQ26a 

DQ27a 

Scale Mean if Scale Variance Corrected Item- Cronbach's Alpha 

Item Deleted if Item Deleted Total Correlation if Item Deleted 

76.08 74.722 .248 .659 

76.49 74.646 .266 .657 

75.64 73.763 .297 .654 

75.50 73.222 .363 .648 

76.22 72.41 4 .438 .642 

75.14 76.532 .174 .666 

76.19 73.078 .401 .645 

75.29 71.224 .452 .639 

75.95 73.247 .345 .649 

75.25 80.309 -.028 .687 

73.97 82.605 -.146 .684 

75.38 83.403 -.165 .699 

75.49 74.661 .288 .655 

76.06 73.784 .343 .650 

75.19 78.911 .085 .672 

75.82 77.785 .125 .670 

75.41 74.547 .302 .654 

76.16 74.1 64 .326 .652 

75.11 74.822 .306 .654 

76.19 75.775 .325 .655 

75.49 80.903 -.044 .685 

74.35 79.986 .042 .674 

74.35 80.609 .008 .675 

76.35 75.698 .317 .655 

74.56 76.218 .251 .659 

74.74 77.347 .214 .662 

74.46 75.053 .302 .655 

Table 5.8 Item-total statistics for 27-item scale 
indicating Cronbach's Cl is items 6, 10, 15 and 22 were removed. 
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Items, 11, 12, 21 , 23 indicated that Cronbach' s a would be increased upon their removal, 

to a greater measure than some of the items actually removed. However, these items were kept 

as they fom1ed components in Hofer's (2000) factor scale and were considered most likely to 

be significant to the factors, and as a multidimensional dataset this was a measure of 

interrelatedness not unidimensionality. 

Once items 6, 10, 15 and 22 were removed, a factor analysis was conducted on the 

remaining 23-items, using all three methods of extraction described previously, with a Varimax 

rotation. The resulting solutions were compared and following several iterations, a forced four

factor solution indicated a best fit with the study hypothesis and results, concurring with the 

number of factors condensed by Hofer (2000). The PCA analysis yielded the final four factor 

structure indicated in Table 5.9. The comparative results for PAF and MAX analysis are 

indicated in Tables 5. 10 and 5. 11. The shading indicates the consistency of factor two in all 

three methods, with the reduced number of items. 

Rotated Component Matrix 

1 2 3 4 
DQ1a CSK.468 -.285 -.225 .293 

DQ2a CSK .665 -.122 -.231 -.130 

DQ3a JKP .395 .211 -.367 .200 

DQ4a .543 .067 -.278 .1 76 

DQ5a CSK .724 .134 .058 .057 

DQ7a JKP .612 .147 -.111 .047 

DQ8a .504 .366 -.047 .139 

DQ9a CSK .567 -.172 -.051 .348 

DQ11a CSK -.612 .237 -.118 .222 

DQ12a -.371 -.004 SKA .549 .130 

DQ1 3a .192 PAT .720 -.037 .010 

DQ1 4a .327 .428 .158 .012 

DQ16a .098 .329 .530 -.046 

DQ17a .183 PAT .507 -.491 .158 

DQ1 8a .454 -.242 - .075 CSK .461 

DQ19a .1 96 .208 .109 .368 

DQ20a JKP .486 .172 .105 .065 

DQ21 a -.018 -.093 SKA .787 .163 

DQ23a -.287 CSK .406 -.073 .1 32 

DQ24a CSK .589 .087 - .166 -.054 

DQ25a -.088 .1 51 .006 SKA .753 

DQ26a -.086 JKP .587 .015 .136 

DQ27a -.025 .107 .056 SKA.680 

Table 5.9 Extraction method: Principal Component Analysis, rotation converged in 8 iterations. 
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Rotated Factor Matrix 

1 2 3 4 

DQ1a CSK .480 -.196 -.145 .184 

DQ2a CSK .636 -.076 -.1 90 -.156 

DQ3a JKP .407 .207 -.223 .126 

DQ4a .539 .103 -.1 53 .105 

DQ5a CSK .681 .194 .091 -.001 

DQ7a JKP .553 .151 -.112 .037 

DQ8a .447 .322 -.063 .137 

DQ9a CSK .566 -.104 .005 .253 

DQ11a CSK-.539 .145 -.117 .222 

DQ1 2a -.381 -.004 SKA .384 .104 

DQ1 3a .143 PAT .669 -.057 .029 

DQ14a .248 .336 .078 .042 

DQ1 6a .001 .264 .295 -.013 

DQ17a .196 .437 PAT-.441 .162 

DQ1 8a CSK .466 -.1 74 -.044 .349 

DQ1 9a .1 70 .194 .031 .241 

DQ20a JKP .404 .161 .050 .057 

DQ21 a -.049 -.034 SKA .799 .125 

DQ23a -.228 CSK .266 -.030 .135 

DQ24a CSK .530 .097 -.133 -.040 

DQ25a -.029 .130 .017 SKA .671 

DQ 26a -.082 JKP .433 .005 .156 

DQ27a .029 .117 .052 SKA .475 

Table 5.9 Extraction method: Principal Axis Factoring, 
rotation converged in 7 iterations. 

Rotated Factor Matrix 

1 2 3 4 

DQ1a CSK .496 -.180 -.088 .152 

DQ2a CSK .642 -.083 -.168 -.186 

DQ3a JKP .430 .234 -.149 .092 

DQ4a .554 .132 -.049 .078 

DQ5a CSK .668 .201 .091 -.015 

DQ7a JKP .554 .127 -.120 .045 

DQ8a .445 .289 -.11 6 .163 

DQ9a CSK .570 -.1 08 .021 .242 

DQ1 1a CSK-.527 .11 9 -.154 .220 

DQ1 2a -.399 -.009 SKA .321 .100 

DQ1 3a .141 PAT .692 -.067 .032 

DQ14a .247 .329 .084 .039 

DQ1 6a -.014 .282 .275 -.025 

DQ17a .216 PAT .426 -.412 .156 

DQ18a CSK .471 -.190 -.021 .353 

DQ19a .165 .207 -.011 .234 

DQ20a JKP .399 .134 .000 .066 

DQ21a -.068 -.003 SKA .913 .123 

DQ23a -.221 CSK .254 -.01 4 .160 

DQ24a CSK .531 .084 -.117 -.027 

DQ25a -.023 .1 21 .009 SKA .694 

DQ26a -.078 JKP .412 .015 .174 

DQ27a .042 .116 .054 SKA .448 

Table 5. 10 Extraction method: Maximum Likelihood, 
rotation converged in 7 iterations. 
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Chapter5 Latent Variable Analyses 

By removing the extraneous items the internal consistency and structure of the four-factor 

solution was improved and with some similarity to the solution condensed by Hofer (2000). The 

PCA solution produced high factor loadings (all above 0.40) in the remaining items excluding 

items 12 and 23, with an eigenvalue greater than 1.0. Items 4 and 8 were not included in Hofer' s 

(2000) scale solution, but loaded higher here and were kept for internal consistency. The forced 

four-factor solution accounted for 43.99% of the variance, with the remaining variance 

indicating little variation amongst the remaining items. 

Analysis using P AF and MAX confirn1ed tl1e four-factor structure with the exception of 

item 17, loading slightly higher and negatively (-0.44) in factor three, compared to its loading in 

factor two (0.437) using PCA analysis where it achieved its highest loading, 0.51. 

An initial scale was derived from each 23-item analysis extracting a four-factor solution, 

to account for tl1e multidimensionality of epistemic beliefs. Each scale was compared for 

suitability as a final solution, considering Hofer's (2000) original hypothesis and solution (Table 

5.11 ). 

Factor 

1 

2 

3 

4 

Principal components Principal axis factoring Maximum likelihood 

1+2+3+4+5+7+8+9+11+20+24 1+2+3+4+5+7+8+9+11+18+20+24 1+2+3+4+5+7+8+9+11+18+20+24 

13+14+ 17+23+26 13+14+17+23+26 13+ 14+ 17+23+26 

12+16+21 12+17+21 12+21 

18+25+27 25+27 25+27 

Table 5.11 Comparison of specific scale items using different methods of factor analysis 
(figures in bold indicate items not consistent across the scales). 

The scales were comprised of items in Hofer' s (2000) original factor calculation scale and 

items not in the original scale, but remaining in Hofer' s complete 27-item questionnaire and 

loading greater than 0.40 in this analysis. The exception being item 3, in the PCA solution, 

included in factor one of the scale due to its positive, but loading low 0.39 (below the 0.4 

threshold), and consistency across PAF and MAX loading greater than 0.40. Items 25 and 27 

loaded greater than 0 .40 consistently in factor four. Item 23 was retained in P AF and in MAX, 

despite loading low, due to its internal consistency across all three scales. It achieved its 

maximum loadings in PCA factor two, loading 0.406. It was concluded that item 19, present in 
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factor four, should be excluded from all the scales, as upon reassessing the statement, it clearly 

did not fit with other items in the factor. Item 19 was originally an item that did not load 

significantly onto any factors during Hofer's (2000) investigation. 

For each 22-item scale, indicated in Table 5.11, a measure of Cronbach's a was used as an 

indicator of reliability (Table 5.12). 

Factor 1 

Factor 2 

Factor 3 

Factor 4 

Principal components Principal axis factoring Maximum likelihood 

No. of No. of No. of 
ex ex ex 

items items items 

11 .752 12 .771 12 .771 

5 .557 5 .557 6 .541 

3 .479 3 -.268 2 .495 

3 .458 2 .504 2 .504 

Table 5.12 Comparison of Cronbach' s a for the 22-item scales derived from the 
four-factor solutions of the DEBQ data. 

By comparing the Cronbach' s a measure for each scale, a final solution was condensed, 

confinning the scale items for each factor. MAX was chosen as the method of extraction for the 

final solution due to: 

• The internal consistency of its scale, with moderate to high Cronbach' s a measures 

and loadings in factors one and two, across all methods; 

• The consistency of factor four MAX with factor four P AF achieving a moderate 

Cronbach' s a; and combined with this, 

• The consistency of items 25 and 27 across all three methods of extraction in factor 

four. 

PCA was excluded as a final solution, due to item 18 loading onto factor four not 

consistent when placed against the other items, 25 and 27. Item 18 was originally part of 

Hofer's (2000) CSK dimension. P AF was excluded due to factor three having a negative a 

reliability, a result of the inclusion of the reverse phrased item 17. The final four-factor solution 

converged in seven iterations and Hofer's (2000) beliefs are indicated against the items and 

factor structure in Table 5.13, excluding factor scores below 0.2. 
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Rotated Factor Matrix Factor 

1 2 3 I 4 

5. All experts in this field would probably come up with the same answers 
.668 ( .201) 

to questions in this field . CSK 

2. In this subject, most work has only one right answer. CSK .642 

9. Most of what is true in this subject is already known . CSK .570 (.242) 

7. If you read something in a textbook for this subject, you can be sure it 
is true. .554 

JKP 

(') 
4. What is accepted as knowledge in this field is based on objective 

.554 
(D reality. 
::I,. 
DI 
:r 24. All experts in this field understand the field in the same way. CSK .531 

" ::, 
0 11 . In this subject, it is good to question the ideas presented. CSK -.527 (.220) ~-::, 

(Q 

1. Truth is unchanging in this subject. CSK .496 

18. Principles in this field are unchanging. CSK .471 (.353) 

8. A theory in this field is accepted as true and correct if experts reach 
.445 (.289) 

consensus. 

3. Sometimes students just have to accept answers from the experts in 
.430 (.234) this field, even if I don't understand them. JKP 

20. If my personal experience conflicts with ideas in the textbook, the 
.399 

book is probably right. JKP 

13. If scholars try hard enough, they can find the answers to almost 
.692 anything. PAT 

17. Experts in this field can ultimately get to the truth. PAT .426 (-.412) 
m 
)( 

26. Students are most confident knowing something when they know "ti 
.412 (D 

what they know what the experts think first. JKP ::I,. 

" 14. The most important part of being an expert in this field is ::, ( .247) .329 0 accumulating a lot of facts. 
~ :;· 

16. One expert's opinion in this field is as good as another's. .282 (.275) (Q 

23. Answers to questions in this field change as experts gather more 
(-.221) .254 information . CSK 

,, 21. There is really no way to determine whether someone has the right 
.913 (D answer in this field. SKA [ 

<' 12. Correct answers in this field are more a matter of opinion than fact. 
(-.399) .321 (D SKA 

m 25. Students are more likely to accept the ideas of someone with first-
.694 )( 

"ti hand experience than the ideas of researchers in this field. SKA 
(D ... iD. 
::, 27. First-hand experience is the best way of knowing something in this !:!: .448 !!!. field . SKA 

Table 5.13 Final four factor solution using maximum likelihood analysis, indicating item labels 
from Hofer's (2000) dimensions labeled in bold (CSK, SKA, PAT & JKP). 
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5.3.3 Limitations 

The four-factor solution derived from the MAX analysis is limited to its interpretable validity. 

The solution differed from Hofer's (2000) factor structure in the composition of the factors in 

two ways: firstly the merging of items from separate dimensions into factor one (CSK & JKP) 

and the identification of three previously w1-hypothesized dimensions containing a mix of items 

from Hofer's original scale. The factors from Hofer (2000) were not identified as distinct 

emergent constructs in this study, indicating several considerations when interpreting the data 

and generalizing to larger populations. 

The following limitations were considered more fully in Chapter 3. Cultural differences 

in the interpretation of item statements will affect the constructs derived so that in this case; the 

constructs are de1ivable from combinations of items different to Hofer's (2000) condensed 

factors. Sample size is considered a limitation to the emergent factor structure, resulting in a 

lack of discernment of factors, as separate constructs or the merging of factors , exacerbated by 

the use of orthogonal rotation. In multidimensional epistemologica l belief systems, as 

investigated here, constructs are hypothesized as being discrete, or more-or-less independent 

factors. The natw-e of the analysis is therefore to apply a Varimax rotation to increase the 

dimensionality. In contrast, developmental models suggest a complex integration of beliefs, 

which are closely related. By applying a varimax rotation to a set of related constructs, a simple 

model may not emerge reflected in difficulties interpreting the DEBQ factor solution here, 

indicated in the cross-loadings (Wood & Kardash 2002). The extent of this potential limitation 

will be explored by crosschecking the questionnaire data with the results from the semi

structured interviews in Chapter 7, to see if the emergent constructs indicate similar dimensions. 

5.3.4 Naming the New Scales 

The DEBQ intended to measure the dimensionality of beliefs related to the category of nature of 

knowledge and knowing and upon application a set of dimensions emerged representing the 

certainty and simplicity of knowledge, the source of knowledge: authority, the justification of 

knowing and the perceived attainability of truth. These identified by Hofer and Pintrich ( 1997), 

as clusters between existing models of epistemology in the literature (Perry 1968; Kuhn 1991; 

BaxterMagolda 1987; King & Kitchener 1994; Schommer 1990). 

Emergent from the forced four-factor solution were items loading onto factor one 

indicated the merging of seven items from Hofer's (2000) dimension certainty and simplicity of 
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knowledge, and three items from the justification of knowing: personal. Both dimensions failed 

to emerge as separate constructs and items relating to JKP loaded onto both factors one and two. 

Factor two, contained two items from Hofer's original PAT scale, and was not 

hypothesized by Hofer (2000), emerging as an entirely new construct following her analysis. 

Factor two also contained item 23 (CSK) and item 26 (JKP), as well as items 14 and 16 which 

did not load significantly onto any of the four dimensions emergent in Hofer' s original analysis. 

Factor three contained two of the original items from the SKA dimension, but item 17, 

which had loaded positively in factor two, multiple loaded here at -0.41. The only other 

significant multiple loading was item 16, loading 0.28 in factor two, and 0.28 in factor three. In 

the P AF and MAX solutions, item 16 loaded more positively onto factor three, suggesting it 

either was a poor differentiator or related to multiple dimensions. 

Factor four contained the remaining items 25 and 27, from Hofer's (2000) SKA 

dimension, attaining medium to high factor loadings. Factors three and four did not merge 

significantly when a forced three-factor solution was investigated, despite all the items being 

from the original SKA dimension. 

The structure of items in factor one did resemble the dimension certainty and simplicity of 

knowledge, but the internal structure of the remaining three factors did not bear much 

resemblance to the published structure (Hofer 2000). 

The emergent dimensions indicate the degree to which individuals agree with the item 

statements, therefore indicating the sophistication or naivety of their epistemic beliefs. Nai:ve 

beliefs are indicated at the lower levels of epistemological development, and sophisticated 

beliefs at the higher levels of epistemological development. The related items within the final 

factor solution were interpreted and the constructs named appropriately, describing four 

dimensions of understanding about the nah1re of knowledge and knowing, thus: 

Certain Knowing 

The construct of certain knowing reflects how individuals conceptualize knowledge and 

knowing ranging from that knowledge as absolute 'truths' based on an objective reality 

determined by experts, to knowledge constructed by the individual. This construct also reflects 

the justification of knowledge (Hofer 2000), how individuals validate knowledge claims, 

reflecting tl1eir use of expert evidence to support claims, or their personal experience and 

reasoning applied to constructed knowledge. 
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This construct reflects the degree to which individuals see knowing as fixed or more 

fluid over time. At the lower levels, individuals see knowledge and knowing as consisting of 

absolutes, fonning the basis of certain ' truths' . Knowledge and knowing are understood as being 

derived from external sources, such as textbooks and experts. At higher levels, knowing is 

tentative and evolving, and not validated by the consensus of experts, but is questionable and 

constructed individually. 

Expert Knowing 

The construct of expert knowing reflects individuals' understanding of the nature of expertise in 

disciplines and their conceptions of an expert's relationship with the nature of knowledge and 

knowing. Some individuals believe experts can ultimately get to the ' truth' with time, implying 

certain knowledge. The characteristics of expertise range from, in the lower levels, 

understandings as facts being infornrntion based, to the higher levels, with understandings of 

knowledge and knowing evolving through time as 'truth' alters, or the expe1t' s relationships 

with ' truth' changes. 

Relative Knowing 

The construct relative knowing represents the degree to which knowledge is understood as being 

relative and contextual achieved through reasoning to knowledge, which is absolute and 

obtainable from experts. At the lower level ' truth' is determined through an individual' s opinion 

based on observable facts. At the higher levels, 'truth' is dependant on an individual's reasoning 

and evaluation, as an active constructor of ' truth' the source of knowledge becomes internal. 

Experiential Knowing 

The construct expe1iential knowing represents variation in the degree to which individuals view 

first-hand experience as being the best way of knowing something, to either a lesser or greater 

extent. Individuals who strongly believe knowing and knowledge are derived from concrete 

experience feel that others will more readily accept knowledge derived this way as ' tmth'. 

At the lower levels, individuals believe that first-hand experience is the best way of 

knowing something and that students will accept this type of knowledge readily. At the higher 

levels, individuals see theory and practice as ways of integrating knowing and believe that 

students will accept ideas equally from researchers and experiential practitioners. 
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6.4 Confirmatory Factor Analysis: ATI 

The Approaches to Teaching Inventory was developed from a relational perspective, out of 

studies (Trigwell & Prosser 1996b; Prosser &Trigwell 1999) investigating university lecturers' 

approaches to teaching in higher education. Development of the inventory was based in the idea 

that teachers adopt a strategy in their practice stemming from their underlying teaching 

intentions. The original 39-item scale was trialed with university physics and chemistry teachers 

(Trigwell & Prosser 1996b) and later reduced to the 22-item version of the questio1111aire used in 

this study, replaced later by a more condensed 16-item version (Trigwell & Prosser 2004). The 

22-item scale identifies two main approaches to teaching: an Infonnation Transfer/Teacher

focused (ITTF) approach and an Conceptual Change/Student-focused (CCSF) approach, 

outlined in the table below indicating the items contributing to each dimension (Table 5.14) 

Approach to Teaching Scale items 

Information Transfer/Teacher-focused 1+2+4+6+9+10+11+12+16+19+22 

Conceptual Change/Student-focused 3+5+7+8+13+14+15+ 17+ 18+20+21 

Table 5.14 Approaches to Teaching Inventory 22-item, 
published scale (Trigwell & Prosser 1996b) 

A measure of Cronbach' s a. reliability was determined for the A TI using the study 

dataset, with a measure of 0.74 representing good statistical validity. Separate alpha reliabilities 

revealed a measure of 0.86 for the ITTF scale and 0.84 for the CCSF scale. Consequently, all 

the original 22-items were used in the following confinnatory factor analysis. 

5.4.1 Comparison of Methods 

Following the same methodology as the DEBQ, to enable comparison of the results, the A TI 

data underwent an initial confirmatory factor analysis comparing PCA, P AF and MAX, with a 

Varimax rotation and eigenvalues greater than 1 (Tables 5.15, 5.16 and 5.17). Following 

examination of the scree plot, a forced two-factor solution was applied, yielding, in all methods, 

a structure consistent with the hypothesized dimensions and published structure (Prosser & 

Trigwell 2004). Measures of a. reliability were determined for the scales derived from all three 

methods of factor extraction. 
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Rotated Factor Matrix 

1 2 

1. ITTF .548 -.259 

2. ITTF .519 .097 

3. -.146 CCSF .564 

4. ITTF .633 .012 

5. .083 CCSF .609 

6. ITTF .572 -.11 7 

7. -.040 CCSF .693 

8. -.181 CCSF .674 

9. ITTF .514 .004 

10. ITTF .774 -.021 

11 . ITTF .678 -.190 

12. ITTF .633 -.214 

13. .064 CCSF .642 

14. -.414 CCSF .410 

15. -.180 CCSF .591 

16. ITTF .640 -.078 

17. -.140 CCSF .570 

18. .225 CCSF .432 

19. ITTF .724 -.158 

20. -.197 CCSF .618 

21. -.263 CCSF .525 

22. ITTF .324 .313 

Table 5 .15 Extraction method: Principal 
Axis Factoring, rotation converged in 3 

iterations. 

Rotated Component Matrix 

1 2 

1. ITTF .588 -.271 

2. ITTF .579 .1 24 

3. -.147 CCSF .612 

4. ITTF .677 .022 

5. .102 CCSF .659 

6. ITTF .620 -.115 

7. -.032 CCSF .728 

8. -.183 CCSF .704 

9. ITTF .569 .018 

10. ITTF .790 -.021 

11 . ITTF .707 -.194 

12. ITTF .666 -.222 

13. .081 CCSF .689 

14. -.441 CCSF .439 

15. -.185 CCSF .632 

16. ITTF .680 -.075 

17. -.138 CCSF .619 

18. .265 CCSF .491 

19. ITTF .748 -.159 

20. -.197 CCSF .659 

21. -.271 CCSF .570 

22. ITTF .376 .364 

Table 5.16 Extraction method: Principal 
Component Analysis, rotation converged in 3 

iterations. 

Rotated Factor Matrix 

1 2 

1. ITTF .539 -.256 

2. ITTF .497 .087 

3. -.1 38 CCSF .565 

4. ITTF .635 .014 

5. .078 CCSF .608 

6. ITTF .568 -.1 18 

7. -.055 CCSF .694 

8. -.177 CCSF .683 

9. ITTF .525 .008 

10. ITTF .779 -.015 

11. ITTF .685 -.185 

12. ITTF .645 -.205 

13. .063 CCSF .635 

14. -.404 CCSF .411 

15. -.160 CCSF .599 

16. ITTF .649 -.077 

17. -.147 CCSF .571 

18. .224 CCSF .429 

19. ITTF .719 -.161 

20. -.205 CCSF .607 

21. -.279 CCSF .515 

22. .316 ITTF .322 

Table 5.17 Extraction method: Maximum 
Likelihood, rotation converged in 3 iterations. 
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Principal Components Analysis and Principal Axis Factoring 

Both PCA and P AF confim1ed a two-factor structure representing the ITTF and CCSF scales, 

accounting for 44.18% of the variance (Tables 5.15 and 5.16). The first factor, ITTF, 

represented 27.36% of the variance and the second, CCSF, 16.82%. All items loaded into the 

same two-factor structure condensed by Prosser and Trigwell (1996b) with factor loadings 

greater than 0.40, indicating a moderately high correlation of items to each factor with several 

scores exceeding 0.60 indicating high correlation (Kline 1994). The exception being item 22, 

loading 0.37 in PCA and 0.43 in PAF. 

Maximum Likelihood 

MAX confinned a two-factor solution with both the ITTF and CCSF approaches identified, and 

the same variance per factors as the two previous methods of extraction (Table 5.17). The 

exception being item 22 loading positively on both factors, but higher onto factor two CCSF, 

instead of the factor one ITTF, inconsistent with the published scale, but with a slightly higher 

loading in CCSF. The measures of a for each scale and method of extraction are illustrated in 

Table 5.18, indicating the difference in number of items in MAX, leading to a slightly higher 

measure of Cronbach' s a compared to P AF and PCA and a lower a measure for factor two ( 12 

items in CCSF and 10 items in ITTF). The P AF and PCA a measures are identical, both factors 

in each method containing the same number of items. 

Principal components Principal axis factoring Maximum likelihood 

No. of items a. No. of items a. No. of items a. 

Factor 1 11 .861 11 .861 10 .868 

Factor 2 11 .841 11 .841 12 .833 

Table 5.18 Comparison of scales derived from confirmatory factor analysis, 
yielding two factor solutions for the A TI data. 

5.4.2 Final Factor Solution 

Following comparison of the three methods item 22 was considered an inadequate discriminator 

of either ITTF or CCSF and was excluded from the final analysis with the removal of the item 

from factor two, the CCSF scale. MAX was chosen as the final method of extraction, consistent 

with the method of extraction used to deiive the DEBQ solution, the factor structure is indicated 

overleaf in Table 5.19, with factor loadings less than 0.2 suppressed. 
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Rotated Factor Matrix Factor 

1 2 

10. I think an important reason for running teaching sessions in this subject is to give students a 
.789 good set of notes. ITTF 

19. My teaching in this subject focuses on delivering what I know to the students. ITTF .717 

11 . In this subject, I provide the students with the information they will need to pass the formal 
.684 assessments. ITTF 

12. I should know the answers to any questions that students may put to me during this subject. 
.650 (-.202) 

ITTF 

16. In this subject my teaching focuses on the good presentation of information to students. 
.642 ITTF 

4. It is important to present a lot of facts to students so that they know what they have to learn 
.636 for this subject. ITTF 

6. In this subject I concentrate on covering the information that might be available from key 
.567 texts and readings. ITTF 

9. I structure my teaching in this subject to help students to pass the formal assessment items. 
.529 ITTF 

1. In this subject students should focus their study on what I provide them. ITTF .528 (-.271) 

2. It is important that this subject should be completely described in terms of specific objectives 
.491 that relate to formal assessment items. ITTF 

7. I encourage students to restructure their existing knowledge in terms of the new way of 
.678 thinking about the subject that they will develop. CCSF 

8. In teaching sessions for this subject, I deliberately provoke debate and discussion. CCSF .677 

13. I make available opportunities for students in this subject to discuss their changing 
.627 understanding of the subject. CCSF 

15. A lot of teaching time in this subject should be used to question students' ideas. CCSF .622 

20. Teaching in this subject should help students question their own understanding of the 
(-.200) .612 subject matter. CCSF 

5. I set aside some teaching time so that the students can discuss, among themselves, key 
.597 concepts and ideas in this subject. CCSF 

3. In my interactions with students in this subject I try to develop a conversation with them 
.586 about the topics we are studying . CCSF 

17. I see teaching as helping students develop new ways of thinking in this subject. CCSF .555 

21. Teaching in this subject should include helping students find their own learning resources. 
(-.280) .511 CCSF 

18. In teaching this subject it is important for me to monitor students' changed understanding of 
(.243) .450 the subject matter. CCSF 

14. It is better for students in this subject to generate their own notes rather than copy mine. 
(-.391) .428 CCSF 

Table 5.19 Final two-factor solution using maximum likelihood analysis, indicating the original 
item labels for the ITTF and CCSF approaches (Prosser & Trigwell 2004). 
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5.5.2 Limitations 

The two-factor solution derived from the MAX analysis was considered robust, with few 

limitations (Table 5.19). The scale differed only slightly from Trigwell and Prosser' s (2004) 

solution, in the exclusion of item 22. The final solution contains 21 items with a 0.77 measure of 

Cronbach' s a., retaining good reliability, and a high individual Cronbach's a for each approach 

scale indicated below in Table 5.20. 

No. 
Approach to Teaching a. Scale items 

items 

Information Transfer/Teacher-focused 10 .868 1+2+4+6+9+10+11+12+ 16+19 

Conceptual Change/Student-focused 11 .841 3+5+7+8+13+14+15+ 17+18+20+21 

Table 5.20 Approaches to Teaching Invento1y: Final scale. 

Factor Calculatio11s 

An SPSS syntax file was created to calculate factor scores for the new DEBQ construct scale. 

Tests for normality checks indicated a normal distribution for all the factors, with relative 

knowing and experientia l knowing indicating slight negative skewing. The SPSS syntax 

calculation file for the approaches to teaching scale was revised. Tests for normality checks 

indicated a normal distribution for both factors. 

5.5 Discussion and Summary 

The confim1atory factor analyses of the DEBQ and A TI have revealed a set of belief constructs 

and approaches to teaching, indicating similarities with the dimensions of epistemology and 

approaches to teaching described in Chapter's I and 2. In the case of the DEBQ, the emergent 

latent constructs, did not fit exactly with Hofer's (2000) findings, but the new scale derived did 

resemble results found in other qualitative and quantitative studies discussed below. 

The first factor, certain knowing, was a merger of Hofer's (2000) CSK and JKP 

dimensions reflected partly in Qian and Alvennan' s (1995) application of the General 

Epistemological Belief questionnaire, where certainty of knowledge and simplicity of 

knowledge merged . 

The differences in factor structure here suggest that the data set may not be large enough 

to differentiate between the latent constructs. In conjunction with this the DEBQs usage in a 
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European educational context as opposed to No1ih Ame1ican, may highlight cultural differences 

in the basis of the conceptual understandings of lmowledge and knowing, drawn out in the 

responses to the item statements. The development of the questionnaire and subsequent analysis 

also hypothesizes that the dimensions, are unrelated, or orthogonal constructs, which may not 

necessarily be the case when applied in a European context. Indeed, the constructs may have 

overlapping elements, representing relationships between the factors stemming from different 

cultural interpretations and meanings 

The second factor, expert knowing, emerged as a completely new construct, not 

hypothesized by Hofer (2000) nor revealed in her analysis. The nature of the item statements 

within the construct, reflects aspects of Kulm's (1991) study of ' Argumentative Reasoning' 

which used a series of questions based around reasoning and justification of reasoning related to 

expertise. At the naive levels of epistemological development, the construct expert !mowing 

reflects Kuhn' s category of absolutists, who have dualist views of knowledge and believe that 

knowledge is certain and therefore, expertise represented by factual evidence. The statements 

within the construct suggest, as Kuhn observed in absolutists, that experts could attain 

conclusions with certainty. 

The third and fourth factors contain, in each scale, only two SKA items and therefore, it is 

difficult to detem1ine to what extent these represent valid individual constructs. As the two item 

pairs are separated into two factors this indicates that the individual items are unrelated within 

this data sample. Interpretation based on these results would ideally require further confinnation 

within a larger dataset. SKA was not reflected as a separate factor. 

In factor three, relative knowing, the two items comprising the construct clearly relate to 

the source of knowledge (Hofer 2000), which most closely resembles King and Kitchener's 

(1994) nature of justification domain, and within this the transition between the stages of quasi

reflective reasoning and reflective reasoning. This epistemic transition and conceptual change, 

reflects a stage of multiplicity identified in responses to item 21 There is really no way to 

determine whether someone has the right answer in this in this field. The responses indicating 

the degree to which individuals understand knowledge as being relative and, therefore, de1ived 

from an individuals reasoning, to strong beliefs at the nai"ve epistemological levels, indicating an 

'everyone's view is valid approach'. Similarly, responses to item 12 Correct answers in this 

field are more a matter of opinion than fact, with strong nai"ve beliefs reflect a lack of reasoning 

and critical enquiry to affinn conclusions. 
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In factor four, experiential knowing, the items compnsmg the construct relate to 

knowledge derived through first-hand experience, representing autho1ity. This may partially 

reflect the composition of the data sample containing a high proportion of pa1iicipants from 

experientially based subj ects such as outdoor education, dealing with more expe1ience based 

knowledge as a way and source of knowing. Hofer' s (2000) sample did not contain participants 

in the outdoor education field, but was composed entirely of undergraduate students, reflecting 

upon psychology and science. Thus, the construct experiential knowing was less likely de1ived 

from that particular dataset. 

The confirmatory factor analysis of the ATI confim1ed a two-factor solution that was a 

good fit to the scale published by Trigwell and Prosser (2004). The analysis revealed an 

emergent factor structure presenting two dimensions of variation or approaches to teaching, an 

Infonnation-Transfer/Teacher-focused dimension, and a Conceptual-Change/Student-focused 

dimension. These approaches comprise a strategy and an intention component, indicated in 

Trigwell and Prosser (2004), not separated when investigating a forced four-factor solution. All 

items exhibited high to moderately high loadings in their factors except item 22, which was 

removed from the final analysis. 

High Cronbach' s a, measures, i.e. 0.87 and 0.84, were recorded from each component of 

the ATI scale in a sample of 83 participants, each component not indicating the same limitations 

arising in Meyer and Eley' s (2003 , 2006) criticism of the A TI, based on a sample of 120 

participants. However, Meyer and Eley's (2003) findings did ' .. . support conclusions that these 

"ways" are in fact conceptually limited to two mutually exclusive 'approaches' within a single 

dimension of variation' (p.5), and the literature suggests a variety of approaches to teaching 

(Kember & Kwan 2000). Meyer and Eley question the development of the A TI from a 

phenomenographic study originally containing five qualitatively different approaches to 

teaching (Trigwell & Prosser 2004), which were derived from an analysis of interviews, the 

method revealing a priori knowledge rather than observations of actual teaching. Meyer and 

Eley (2003) draw attention to Kember and Kwan's (2000) multidimensional model based on an 

analysis revealing six qualitative dimensions explaining the variations in approaches to teaching. 

In contrast, a later study conducting a confirmatory factor analysis of the A TI by Prosser and 

Trigwell (2006) further indicated a relationship between teaching intention and strategy 

indicating a four-factor structure, but suggest the ATI may be better conceived of as a two

factor structure. 
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6.1 Introduction 

The statistical analyses presented in this chapter comprise the analyses of va1iance of factors 

derived from the emergent latent variables of the DEBQ and A TI, and the analyses of 

covariance or c01Telations between the factors. The chapter investigates the interaction and 

main effects that academic characteristics have on beliefs and approaches to teaching revealed 

in the significant differences revealed between groups. 

A summary of the chapter presented discusses the interaction effects and main effects of 

academic characte1istics on beliefs and the correlations between beliefs and approaches to 

teaching, drawing on elements of the frequency and independent t-test analyses in Chapter 4. 

The applications of the findings discussed are in relation to pedagogy and the initiation of 

epistemic change towards more sophisticated beliefs, in instructional contexts. 

6.1.1 Aims of the Chapter 

This chapter presents statistical analyses of variance and covaiiance of the factors derived from 

the confinnatory factor analysis of the DEBQ and A TI data with analyses of variance presented 

in two-way and one-way fonns. The two-way analyses aims at investigating the interaction 

effects of two independent variables on single factors and the one-way analysis investigates the 

main effects of a single variable on the factor scores. The analysis of covariance investigates 

the relationships existing between two factors. The specific aims of the chapter are: 

• To investigate the main effects of academics characteristics and the interaction 

effects between academic characteristics, on epistemological beliefs and approaches 

to teaching; 

• To investigate significant differences present between groups within academic 

characteristics, based on mean factor scores for groups and suggest reasons for 

these; 

• To investigate the potential disciplinary differences in epistemological beliefs to 

determine whether beliefs are domain-specific or domain-general; 

• To investigate the potential disciplinary differences in approaches to teaching; 

• To investigate covariance between factors, indicating relationships between 

epistemological beliefs and approaches to teaching, suggesting reasons for 

significant correlations. 
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The compansons in this section are divided into seven data fields of academic 

characteristics, grouped within and split into two types: personal characteristics (gender, and 

teaching experience) and contextual characteristics (study, education sector, teaching level, 

academic domain and discipline). The results are presented in two sections: comparisons are 

made first between the groups and epistemological beliefs and then between the groups and 

approaches to teaching. Where appropriate, comparisons are made between three or more 

means using analyses of variance and where data exists for only two group's, independent t-test 

analyses are perfom1ed. 

6.2 Two-Way Factorial ANOVAs 

This section uses two-way factorial analyses of variance (ANOVA) when investigating the 

interaction effects between two independent variables on a single dependant va1iable, 

represented here by the individual group means for epistemological beliefs and approaches to 

teaching. The analyses here are two-way repeated-measures ANOV As, the two independent 

variables both being measured using the same participants. The results are presented in a 

written format expressing any significant effects and contain the F-ratio (F), degrees of freedom 

used in the calculation, the significance (p) and mean (M). To avoid excessive use of tables the 

two-way factorial ANOV A results and means plots are presented in Appendix C. Fm1her 

confirmation of the results earned out using the homogenous subsets, are not presented in this 

thesis. 

The significant and non-significant interaction effects of the two-way comparisons are 

reported in this section, as are the significant main effects of variables on epistemological 

beliefs and approaches to teaching. These main effects are investigated further in section 6.3, 

through one-way ANOV As. Any non-significant main effects are not reported in this section, 

but in the results of the one-way ANOV As and means data. In all the analyses the significance 

level was set at p = 0.50, the exception being the comparisons of Teaching Experience and 

Teaching Level where the Levine statistics indicated the need to use a p = 0.1 level of 

significance. The two-way comparisons are reported for epistemological beliefs first, followed 

by comparisons of approaches to teaching. 
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6.2.1 Comparisons of Teaching Experience and Academic Domain on Beliefs 

Certain Knowing 

• There was a non-significant interaction effect between the academic domain 

teachers practiced in and their teaching experience on beliefs in certain knowing 

F(3,125) = 2.446, p = 0.067. This indicates that their length of teaching experience 

affected teacher beliefs in certain knowing, in hard and soft academic domains, 

similarly. 

Expert Kuowing 

• There was a significant interaction effect between the academic domain teachers 

practiced in and their teaching experience on beliefs in expeti knowing F(3,125) = 

3.733, p = 0.013. This indicates that their length of teaching experience affected 

teacher beliefs in expert knowing, in hard and soft academic domains, differently. 

Specifically the degree of expert knowing was similar for teachers in hard academic 

domains (M = 3.133) and teachers in soft academic domains (M = 2.922) during the new range 

of teaching experience; also the degree of expert knowing was similar for teachers in hard 

domains (M = 3. 125) and teachers in soft domains (M = 3.0) during the experienced range; 

however, the degree of expert knowing of teachers in hard domains (M = 2.630) was 

significantly lower than that of teachers in soft domains (M =3.208) during the developing 

range of teaching; also, the degree of expert knowing of teachers in hard domains (M =3.30) 

was significantly higher than those of teachers in soft domains (M = 2.943) during the senior 

range. 

Relative Knowing 

• There was a non-significant interaction effect between the academic domain 

teachers practiced in and their teaching experience on beliefs in relative knowing 

F(3,125) = 1. 189, p = 0.317. This indicates that their length of teaching experience 

affected teacher beliefs in relative knowing, in hard and soft academic domains, 

similarly. 
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• There was a significant main effect of academic domain on relative knowing 

F(l,125) = 4.642,p = 0.033. 

Experiential Knowing 

• There was a significant interaction effect between the academic domain teachers 

practiced in and their teaching expetience on beliefs in experiential knowing 

F(3, 125) = 2.624, p = *0.053. This indicates that their length of teaching experience 

affected teacher beliefs in experiential knowing, in hard and soft academic domains, 

differently. 

* Just outside the generally accepted p =0.05 level. 

Specifically the degree of experiential knowing was similar for teachers in hard academic 

domains (M = 3.575) and teachers in soft academic domains (M = 3.433) during the new range 

of teaching experience; however, the degree of experiential knowing was significantly lower 

for teachers in hard domains (M = 3 .111) than that of teachers in soft domains (M = 4.0) during 

the developing range of teaching experience; also, the degree of experiential knowing of 

teachers in soft domains (M = 4.074) was significantly higher than that of teachers in bard 

domains (M =3.50) during the experienced range; and the degree of experiential knowing in 

teachers of soft domains (M = 4.155) was significantly higher than that of teachers in hard 

domains (M = 3.60) during the senior range of teaching. 

• There was a significant main effect of academic domain on experiential knowing 

F(l, 125) = 8.176, p = 0.005. 

6.2.2 Comparisons of Teaching Experience and Teaching Level on Beliefs 

Certain Knowing 

• There was a non-significant interaction effect between teaching level and teaching 

experience on beliefs in certain knowing F(8, 118) = 0.851, p = 0.560. This indicates 

that their length of teaching experience affected teacher beliefs in certain knowing, 

at secondary, undergraduate, postgraduate and adult teaching levels, similarly. 
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Expert Knowing 

• There was a non-significant interaction effect between teaching level and teaching 

experience on beliefs in expert knowing F(8, 118) = 1.925, p = 0.062. This indicates 

that their length of teaching experience affected teacher beliefs in expert knowing, 

at secondary, undergraduate, postgraduate and adult teaching levels, similarly. 

• There was a significant main effect of teaching level on expert knowing F(3,118) = 

3.127,p = 0.028. 

Relative Knowing 

• There was a non-significant interaction effect between teaching level and teaching 

experience on beliefs in relative knowing F(8, 118) = 0.866, p = 0.548. This 

indicates that their length of teaching experience affected teacher beliefs in relative 

knowing, at secondary, undergraduate, postgraduate and adult teaching levels, 

similarly. 

Experiential Knowing 

• There was a significant interaction effect between teaching level and teaching 

experience on beliefs in experiential knowing F(8 ,118) = 3.060, p = 0.04. This 

indicates that their length of teaching experience affected teacher beliefs in 

experiential knowing, at secondary, undergraduate, postgraduate and adult teaching 

levels, differently. 

Specifically, the degree of experiential knowing was similar for teachers in the developing 

teaching experience range (M = 4.167), teachers in the experienced range (M = 4.583) and 

teachers in the senior range (M = 4.60) in secondary educators; however, the degree of 

experiential knowing was significantly lower for teachers in the new teaching experience range 

(M = 3.50) than teachers in the developing (M = 4.167), experienced (M = 4.583) and senior 

(M = 4.60) ranges in secondary educators; 

The degree of experiential knowing was similar for teachers in the new teaching experience 

range (M = 3.7143), teachers in the developing range (M = 3.25), teachers in the experienced 
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range (M = 3.56) and teachers in the senior range (M = 3.50) teaching at an undergraduate 

level; 

The degree of experiential knowing was similar for teachers in the developing experience 

range (M = 3.0) and teachers in the new range (M = 3.168) teaching at a postgraduate level; 

however, the degree of experiential knowing was significantly higher for teachers in the senior 

teaching experience range (M = 3.85) and the experienced (M = 4.75) range than those in the 

new (M = 3.168) and the developing (M = 3.0) ranges at a postgraduate level; 

The degree of experiential knowing was similar for teachers in the developing teaching 

experience range (M = 4.437), teachers in the experienced experience range (M = 3.929), and 

teachers in the senior range (M = 4.308) teaching at the adult level. 

• There was a significant main effect of teaching level on experiential knowing F(3, 118) 

= 7.305,p = 0.001. 

• There was a significant main effect of teaching experience on experiential knowing 

F(3 ,l 18) = 3.840,p = 0.012. 

6.2.3 Comparisons of Gender and Discipline on Beliefs 

Certain Knowing 

• There was a non-significant interaction effect between discipline teachers and 

gender on beliefs in ce1tain knowing F(3, 125) = 0.349, p = 0.79. This indicates that 

teacher beliefs in certain knowing, in science and mathematics, humanities, 

technology and social science disciplines, are affected similarly by their gender. 

Expert Knowing 

• There was a non-significant interaction effect between discipline and gender on 

beliefs in expert knowing F(3, 125) = 0.008, p = 0.999. This indicates that teacher 

beliefs in expert knowing, in science and mathematics, humanities, technology and 

social science disciplines, were affected similarly by their gender. 

• There was a significant main effect of discipline on beliefs m expert knowing 

F(3,125) = 0.156, p = 0.012. 
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Relative Knowing 

• There was a non-significant interaction effect between discipline teachers and 

gender on beliefs in relative knowing F(3, 125) = 0.205, p = 0.893. This indicates 

that teacher beliefs in expert knowing, in science and mathematics, humanities, 

technology and social science disciplines, were affected similarly by their gender. 

• There was a significant main effect of discipline on beliefs in relative knowing 

F(3,125) = 3.890,p = 0.011. 

Experiential Knowing 

• There was a non-significant interaction effect between discipline and gender on 

beliefs in experiential knowing F(3, 125) = 0.792,p = 0.5. This indicates that teacher 

beliefs in experiential knowing, in science and mathematics, humanities, technology 

and social science disciplines, were affected similarly by their gender. 

• There was a significant main effect of discipline on beliefs in experiential knowing 

F(3, 125) = 4.252, p = 0.007. 

6.2.4 Comparisons of Education Sector and Discipline on Beliefs 

Certain Knowing 

• There was a non-significant interaction effect between education sector and 

discipline on beliefs in certain knowing F(3, 124) = 1.028, p = 0.382. This indicates 

that teacher beliefs in certain knowing, in the higher education, secondary education 

and outdoor education sectors, were affected similarly by their disciplines. 

• There was a significant mam effect of education sector on beliefs in certain 

knowing F(3,124) = 3.891,p = 0.023. 

Expert Knowing 

• There was a non-significant interaction effect between education sector and 

discipline on beliefs in expert knowing F(3 ,124) = 1.028, p = 0.382. This indicates 

201 



Chapter 6 Analysis of Variance and Covariance 

that teacher beliefs in expert knowing, in the higher education, seconda1y and 

outdoor education sectors were affected similarly by their disciplines. 

• There was a significant main effect of education sector on beliefs in expert knowing 

F(3,124) = 3.188,p = 0.022. 

Relative Knowing 

• There was a non-significant interaction effect between education sector and 

discipline on beliefs in relative knowing F(3,124) = 0.347,p = 0.791. This indicates 

that teacher beliefs in relative knowing, in the higher education, secondary 

education and outdoor education sectors, were affected similarly by their 

disciplines. 

Experiential Knowing 

• There was a non-significant interaction effect between education sector and 

discipline on beliefs in experiential knowing F(3 ,124) = 2.004, p = 0.117. This 

indicates that teacher beliefs in experiential knowing, in the higher education, 

seconda1y education and outdoor education sectors, were affected similarly by their 

disciplines. 

• There was a significant main effect of education sector on beliefs in experiential 

knowing F(3 ,124) = 3.781, p = 0.025. 

6.2.5 Comparisons of Teaching Experience and Academic Domain on Approaches to Teaching 

Information Transfer Teacher-Focused 

• There was a non-significant interaction effect between academic and teaching 

experience on ITTF approaches to teaching F(3,75) = 0.11, p = 0.954. This indicates 

that their length of teaching experience affected teachers ITTF approaches to 

teaching, in hard and soft academic domains, similarly. 

• There was a significant main effect of teaching experience on ITTF approaches to 

teaching F(l,75) = 3.361, p = 0.023. 
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Conceptual Change Student-Focused 

• There was a non-significant interaction effect between academic domain and 

teaching experience on CCSF approaches to teaching F(3,75) = 1.459, p = 0.233. 

This indicates that their length of teaching experience affected teachers CCSF 

approaches to teaching, in hard and soft academic domains, similarly. 

• There was a significant main effect of teaching experience on CCSF approaches to 

teaching F(3,75) = 6.756,p = 0.001. 

6.2.6 Comparisons of Teaching Experience and Teaching Level on Approaches to Teaching 

/,~formation Transfer Teacher-Focused 

• There was a non-significant interaction effect between teaching level and teaching 

experience on ITTF approaches to teaching F(5,75) = 1.22, p = 0.309. This indicates 

that their length of teaching experience affected teachers ITTF approaches to 

teaching in secondary, undergraduate, postgraduate, and adult teaching, similarly. 

Conceptual Change Student-Focused 

• There was a non-significant interaction effect between teaching level and teaching 

experience on CCSF approaches to teaching F(5,71) = 1.237, p = 0.301. This 

indicates that their length of teaching experience affected teachers CCSF 

approaches to teaching in secondary, undergraduate, postgraduate, and adult 

teaching, similarly. 

6.2.7 Comparisons of Gender and Discipline on Beliefs on Approaches to Teaching 

J1~formation Transfer Teacher-Focused 

• There was a non-significant interaction effect between discipline and gender on 

ITTF approaches to teaching F(3, 125) = 0.198, p = 0.897. This indicates that 

teachers ITTF approaches to teaching, in science and mathematics, humanities, 

technology and social science disciplines, were affected similarly by their gender. 
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Conceptual Change Student-Focused 

• There was a non-significant interaction effect between discipline and gender on 

CCSF approaches to teaching F(3,125) = 2.005, p = 0.120. This indicates that 

teachers CCSF approaches to teaching, in science and mathematics, humanities, 

technology and social science disciplines, were affected similarly by their gender. 

• There was a significant main effect of discipline on CCSF approaches to teaching 

F(3,125) = 6.340,p = 0.001. 

6.2.8 Comparisons of Education and Discipline on Approaches to Teaching 

Information Transfer Teacher-Focused 

• There was a non-significant interaction effect between discipline and education 

sector on ITTF approaches to teaching F(3,75) = 1.473, p = 0.229. This indicates 

that teachers ITTF approaches to teaching, in the higher education, secondary 

education and outdoor education sectors were affected similarly by their disciplines. 

Conceptual Change Student-Focused 

• There was a non-significant interaction effect between discipline teachers and 

education sector on CCSF approaches to teaching F(3,75) = 0.535, p = 0.660. This 

indicates that teachers CCSF approaches to teaching, in the higher education, 

secondary education and outdoor education sectors were affected similarly by their 

disciplines. 

6.3 One-Way ANOVAs: DEBQ 

The one-way analysis of variance was used when comparing the means of three or more 

groups, within an independent variable, against a dependent variable, which was continuous. 

The analyses compare the variance between groups and variance within groups detem1ining the 

main effects of academic characteristics on epistemological beliefs and approaches to teaching. 

The tables presented here contain the factors (F), which are the independent variable, the data 

field and groups within, the number of data per group (N), the mean score for the group 

(Mean), the standard deviation (SD), the mean difference between groups (Mean Diff.), the 2-

tailed significance level (Sig.) and an explanation of the difference. Where variation between 

groups is large enough to be significant, the significance value is marked with * and where non-
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significant the value is replaced by n.s. Differences between means are considered statistically 

significant if the 2-tailed significance value (p-value) is less than 0.05. The results are presented 

in a series of tables adapted directly from SPSS output files. 

The significant differences between groups are presented first considering 

epistemological beliefs. The beliefs under investigation were derived from the interpretation of 

the confirmatory factor analysis of the DEBQ, these were certain knowing, expert knowing, 

relative knowing and experiential knowing. These are followed by the comparisons between 

groups and the approaches to teaching detem1ined in the confinnatory facto r analysis of the 

ATI: Infomrntion Transfer/Teacher-Focused (ITTF) and Conceptual Change/ Student-Focused 

(CCSF). 

6.3.1 Comparisons between Genders on Beliefs 

An independent samples t-test was conducted to determine whether there were any significant 

differences between the mean scores of males and females, calculated for the factors 

representing epistemological beliefs, in the field gender, (Table 6. 1 ). This was followed-up 

with a Mann-Whitney U test on the beliefs relative knowing and experiential knowing to 

confinn the results of the t-tests, as these factors were on the edge of normality in relation to 

gender. The analyses confinned the results of the independent t-test and presented in Appendix 

B. 

Factor Gender N I Mean I SD Mean Sig. Explanation for 
Diff. results < 0.05 

Certain Male 92 2.5281 I .55529 
.07889 .454 

Knowing Female 41 2.4492 .56730 

Expert Male 92 3.0199 .52811 
-.02072 .839 

Knowing Female 41 3.0407 .57588 

Relative Male 92 2.9348 .91 152 
.09332 .597 

Knowing Female 41 2.8415 .99649 

Experiential Male 
92 1 3.9293 1 .78650 

.31959 *.031 Male> Female 
Knowing Female 41 3.6098 .76250 

Table 6.1 Differences between Males and Females on Epistemological Beliefs. 

The results of the comparisons indicate a significant difference between how males and 

females see experiential knowing or first-hand experience, as being the best source of 

knowledge and knowing and its acceptance by students. On average, male participants had a 
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significantly higher score (M = 3.93) for the belief experiential knowing, compared to females 

(M = 3.61). This mean difference relates to the patterns of receiving knowledge and mastery of 

knowledge (Baxter Magolda 2002), noted in the comparisons of item responses, by gender, for 

the DEBQ in Chapter 4. Specifically for item 25 Students are more likely to accept the ideas of 

someone with first-hand experience than the ideas of researchers in this field, males (M = 3.90) 

had a significantly higher mean score than females (M = 3.51 ). As male participants 

numerically dominated the field of outdoor education, it is likely that they derive knowledge 

from working directly with concrete learning situations as opposed to the vicarious learning 

from which women in academic situations appear to prefer. 

6.3.2 Comparisons between Studies on Beliefs 

A one-way ANOV A was conducted to compare the differences between studies, representing 

the main status of individuals as being academic staff, trainee teachers or outdoor instructors, 

for the factors representing epistemological beliefs (Table 6.2 overleaf). Study was not 

investigated for significant interaction effects and the ANOV A results revealed statistically 

significant differences between groups in only the experiential knowing factor. 

The results indicate a significant difference between how academic staff and outdoor 

instrnctors see experiential knowing, or first-hand experience, as being the best way of sourcing 

knowledge and knowing. On average, academic staff had a significantly lower score (M = 3.5) 

for beliefs in experiential knowing compared to outdoor instrnctors (M = 4.3) suggesting those 

engaged in teaching and research in higher education establishments believe that knowledge 

can be derived just as well from vicarious experience, via lectures and books, than first-hand 

experience. This indicates that teachers in higher education perceive students as respecting the 

ideas of researchers more than those with first-hand experience and may perceive themselves as 

authority figures. h1 contrast, outdoor instructors believe strongly that students will respond 

positively to them if they have first-hand experience and practical application of the discipline 

they are teaching. This is important in the outdoors field where technical prowess in physical 

activities, achieved through long service, may be perceived as being an important attribute of 

autl1ority. 

There was also a significant difference between how trainee teachers and outdoor 

instructors see experiential knowing as a source of knowledge and a way of knowing. On 

average, trainee teachers had a significantly lower score (M = 3.52) compared to outdoor 

instructors. 
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F Study N Mean SD I Mean Difference Sig. 
Explanation for 
results < 0.05 

Trainee -.32215 
Academic Teachers 
Staff 

54 2.3827 .52092 
Outdoor 

n.s. 

Ol Instructors 
-.15213 

C 
'3 Academic 
0 .32215 
C Trainee Staff 
~ 24 2.7049 .69460 n.s. 
C Teachers Outdoor .17001 ro Instructors t: 
Q) 

Academic 0 .15213 
Outdoor Staff 
Instructors 

55 2.5348 .50580 
Trainee 

n.s. 

Teachers 
-.17001 

Trainee -.12577 
Academic Teachers 
Staff 

54 2.9228 .55863 
Outdoor 

n.s. 

Ol Instructors 
-.19534 

C 
'3 Academic 

.12577 0 
Trainee Staff C 

~ 
Teachers 

24 3.0486 .57835 n.s. 
t: Outdoor -.06957 Q) Instructors a. 
X 

Academic UJ 
.19534 

Outdoor Staff 
n.s. 

Instructors 
55 3.1182 .49760 

Trainee 
Teachers 

.06957 n.s. 

Trainee 
-.25000 

Academic Teachers 
Staff 

54 2.7500 .87819 
Outdoor 

n.s. 
Ol 

Instructors 
-.26818 

C 
'3 Academic 0 .25000 C Trainee Staff ~ 24 3.0000 1.02151 
Q) Teachers Outdoor 

n.s. 
> -.01818 
~ Instructors 
<ii Academic Cl'.'. .26818 

Outdoor 
55 3.0182 .94753 

Staff 
Instructors Trainee 

n.s. 

Teachers 
.01818 

Trainee -.03009 
Academic . 

78000 
Teachers 

n.s . 
Outdoor Instructors > 

Ol Staff 
54 3.4907 I Outdoor Academic Staff 

C -.80926(*) *.000 '3 Instructors 
0 

Academic C 
.03009 ~ 

Trainee Staff 
n.s. 

Outdoor Instructors > 
~ 24 3.5208 .72949 
C: Teachers Outdoor -.77917(*) *.000 

Trainee Teachers 
Q) Instructors -~ 

Academic Outdoor Instructors a. 
.80926(*) *.000 X 

Outdoor Staff have the highest mean UJ 
55 4.3000 .56601 

Instructors Trainee 
.77917(*) *.000 

score for Experiential 
Teachers Knowing 

Table 6.2 Differences between Study groups on Epistemological Beliefs. 
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The suggestion here is that trainee teachers are engaged in teaching contexts, which routinely 

make use of textbook material as sources of knowledge, and they assume that students see 

teachers as deriving their knowledge from the published sources. In using these materials, often 

relating to exam syllabi, teachers believe first-hand experience is not the best way of knowing 

something in a subject, for example when teaching discipline-based concepts. 

Overall, academic staff had the lowest score (M = 3. 5) for experiential knowing followed 

by trainee teachers (M = 3.52), with the highest mean score achieved by the outdoor instructors 

(M = 4.3). This indicates epistemological beliefs may vary with teaching context, affecting the 

way that teachers perceive students as accepting sources of knowledge. In a follow-up ANOY A 

of the DEBQ items 25 and 27, comprising the experiential knowing construct, significant 

differences were present between the responses from Outdoor Instructors compared to 

academic staff and trainee teachers. For both items, outdoor instructors had significantly higher 

mean scores, indicated in the groupings of the homogenous subsets, compared to academic staff 

and trainee teachers. 

6.3.3 Comparisons between Education Sectors on Beliefs 

A one-way ANOV A was conducted to determine any significant differences between education 

sectors on epistemological beliefs. The results indicate significant differences between groups 

for the beliefs certain knowing, expe1t knowing and expe1iential knowing (Table 6.3 overleaf). 

Education sectors were revealed as having a significant effect of beliefs in certain 

knowing. The results show significant differences between the beliefs of those engaged in 

teaching in higher education and those teaching in secondary education. On average, teachers in 

higher education settings had significantly lower scores for beliefs in certain knowing (M = 

2.40) compared to those teaching in secondary education (M = 2.69). This suggests that those 

teaching in higher education are less likely to believe that knowledge is comprised of absolute 

truths, even those agreed on by the consensus of experts. Teachers in higher education are more 

readily engaged in research and are, therefore, active constructors of knowledge compared to 

teachers in secondary education who teach facts and consensus models aimed at passing tests 

for which pre-detennined truths are prevalent. A follow-up ANOV A of the DEBQ items 

indicated that for item 18 teachers in higher education (M = 1.88) were less likely to believe 

that principles are unchanging in a discipline compared to teachers in secondary education (M 

= 2.58). 
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F Education N Mean Std. D Mean Difference Sig. 
Explanation for 
results < 0.05 

I SE -.29155(*) *.032 
HE 52 2.4022 .51943 I 

Cl OE -.02539 n.s. Secondary Education > C: ·;: 
0 I HE .29155(*) *.032 Higher Education 
C: 

::.:: SE 43 2.6938 .64080 
C: OE .26617 n.s. 
'<ii 
t 

HE .02539 Q) 
(.) OE 38 2.4276 .45897 n.s. 

SE -.26617 

j SE -.30411 (*) *.018 
HE 52 2.8974 .53337 

Cl OE -.10695 n.s. Secondary Education> C: ·;: 
r HE -----

0 .30411 (*) *.018 Higher Education 
C: SE 43 3.2016 .57913 I ::.:: 
t OE .19716 n.s. 
Q) 
a. 

HE .10695 >< w OE 38 3.0044 .46092 n.s. 
SE -.19716 

SE -.27124 

Cl 
HE 52 2.7404 .82540 n.s. 

C: OE -.27277 ·;: 
0 HE .27124 C: 

::.:: SE 43 3.0116 1.03790 n.s. 
Q) 
> OE -.00153 
~ 

HE .27277 Q) 
0:: OE 38 3.0132 .94788 n.s. 

SE .00153 

SE -.37209(*) *.046 Outdoor Education > 
Cl HE 52 3.5000 .77964 OE Secondary Education > C: ·;: -.73684(*) *.000 
0 Higher Education 
C: 

::.:: 
ro HE .37209(*) *.046 
~ SE 43 3.8721 .80247 
Q) OE -.36475 n.s. Outdoor Education > -~ 
a. I HE .73684(*) *.000 Higher Education >< w OE 38 4.2368 .57817 I 

SE .36475 n.s. 

Table 6.3 Differences between Education sector on Epistemological Beliefs. 

Education sector also had a significant effect on beliefs in expert knowing, specifically 

between those teaching in higher education and those in secondary education. On average, 

those teaching in higher education had a significantly lower score (M = 2.88) compared to 

those teaching in secondary education (M = 3.20). This suggests that the two groups differ in 

their beliefs about the nature of expertise and the notion of ' truth' and may be related to the 

participants' experiences of dealing with experts. Educators in the higher education sector, as 
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active constructors or knowledge, gain exposure to various expe1i views, opening them up to 

multiple perspectives. Considering this, they are more open to questioning the conclusions 

made by experts and value expertise as a way of thinking, rather than an accumulation of facts. 

In contrast, it is suggested that secondary educators deal with expertise from a reduced number 

of sources, principally textbooks, and are, therefore, less able to make comparisons between 

data leading them to believe that there are ultimate ' truths', whilst perceiving that students will 

more readily accept ideas as 'truth' when supported from experts. 

Lastly, significant differences between education sectors were discovered when 

comparing beliefs in experiential knowing. For the research sample, those in higher education 

had a significantly lower score (M = 3.5) compared to those teaching in secondary education 

(M = 3.87) suggesting differences in the degree to which teachers perceive first-hand 

experience as a valid way of knowing something. A follow-up ANOV A on the individual items 

of the DEBQ, indicated significant differences in responses from those in higher education, to 

items 25 and 27, compared to those in outdoor education. The item means for teachers in higher 

education were significantly lower that those in outdoor education and secondary education. 

These means suggest that secondary educators give more weight to first-hand experience and 

may reflect the high proportion of pa1iicipating secondary teachers who were engaged in 

information technology instruction, where hands on practical work is part of everyday 

technology teaching, involving skill-based activities. In contrast, those in higher education deal 

more with second-order experiences as a means of deriving knowledge, with less practical 

activity involved in teaching. Those teaching in outdoor education had significantly higher 

scores (M = 4.23) than those teaching in higher education, again, reflecting the fact that outdoor 

educationalists work predominately in skills-based activities where teaching experience is often 

linked to first-hand activity-based knowing. Belief scores for experientially derived knowledge 

were highest in outdoor education and lowest in higher education, and were not significantly 

different between secondary education and outdoor education. 

6.3.4 Comparisons between Teaching Levels on Beliefs 

A one-way ANOVA was conducted to detennine the significant difference between groups 

based on teaching level. Teaching level indicates whether the educator was engaged mainly in 

teaching secondary students, undergraduate students, postgraduate students or adults in lifelong 

learning and continued personal and professional development learning (Table 6.4 overleaf). 
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F Teaching Level N Mean SD Mean Difference Sig. 
Explanation for 
results < 0.05 

Undergraduate .31993 
Secondary 45 2.6778 .63678 Postgraduate .25234 n.s . 

Adult . 21349 
Ol Secondary -.31993 C 
"§; Undergraduate 34 2.3578 .56390 Postgraduate -.06760 n.s. 
0 
C Adult -.10644 ::,,:: 
C Secondary -.25234 
'iii 

Postgraduate 19 2.4254 .41934 Undergraduate .06760 n.s. t 
Q) 

Adult -.03885 () 

Secondary -.21349 
Adult 35 2.4643 .46499 Undergraduate .10644 n.s . 

Postgraduate . 03885 
Undergraduate .36776(*) *.016 

Secondary 45 3.1815 .57606 Postgraduate .19025 

. 12910 
n.s . 

Adult Secondary> 

Ol Secondary -.36776(*) *.016 Undergraduate 
C 

Undergraduate 34 2.8137 .49025 Postgraduate -.17750 '§; 
0 Adult -.23866 

n.s. 
C 

::,,:: 

~ 
Secondary -.1 9025 

a. Postgraduate 19 2.9912 .65375 Undergraduate .17750 n.s. 
)( 

w Adult -.061 15 

Secondary -.12910 

Adult 35 3.0524 .41178 Undergraduate .23866 n .s . 

Postgraduate . 06115 
Undergraduate .37876 

Secondary 45 3.0111 1.03621 Postgraduate .1 1637 n.s. 
Adult -.03175 

Ol Secondary -.37876 C 
'§; 

Undergraduate 34 2.6324 .90712 Postgraduate -.26238 n.s. 0 
C Adult -.41050 ::,,:: 
Q) Secondary -.11637 -~ ro Postgraduate 19 2.8947 .82629 Undergraduate .26238 n.s. 

Q) Adult -.14812 0::: 
Secondary .03175 

Adult 35 3.0429 .86067 Undergraduate .41050 n.s . 
Postgraduate . 14812 
Undergraduate .42941 

Secondary 45 3.9000 .80199 Postgraduate .2421 1 n.s. 

0) 
Adult -.28571 

C Secondary -.42941 '§; 
0 Undergraduate 34 3.4706 .80661 Postgraduate -.18731 

n.s. Adult> 
C Undergraduate 
~ Adult -.71513(*) *.001 
~ 

Secondary -.2421 1 c 
Q) 

-~ Postgraduate 19 3.6579 .81739 Undergraduate .18731 n.s. 
a. Adult -.52782 )( 

w 
.28571 Secondary n.s . 

Adult 35 4.1857 .56990 Undergraduate . 71513(*) *.001 
Postgraduate .52782 n.s. 

Table 6.4 Differences between Teaching Level on Epistemological Beliefs. 
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The results indicate that teaching level has a significant impact on beliefs in expert 

knowing and experiential knowing. Secondary educators had a significantly higher score (M = 

3.18) in expert knowing, compared to those teaching undergraduates (M = 2.81). This suggest 

that secondary level educators are more likely to see experts as being able to discover ultimate 

' truths' and experts are perceived as sources of authority for fact-based knowledge. Those 

teaching undergraduates are less likely to believe this, averaging the lowest mean score for the 

groups and were less likely to see knowledge this way. They understand experts as being less 

able to discover definite ' truths' and the nature of expertise as being less fact-oriented with the 

accumulation of knowledge, with more emphasis on the reasoning process. 

Beliefs in experiential knowing were significantly different between those teaching 

undergraduate students compared to those teaching adults. Overall, those teaching adults had 

significantly higher scores for beliefs in experiential knowing (M = 4.18) compared to those 

teaching undergraduate students (M = 3.47). Those teaching adults were much more likely to 

believe in experiential knowing as a process of acquiring knowledge and way of developing 

knowing. This suggests that these teachers believe first-hand experience, as a way of knowing, 

is more suited and accepted by adult learners and may reflect the course content, which they are 

teaching, for example, work-related education. Personal and professional development courses 

are more suited and often delivered as experiential learning tasks, favouring concrete 

experience and reflection, particularly for those teaching adults in outdoor education. 

Adult level teachers also perceive their students as responding better to learning 

situations when those teaching have first-hand experience of the subject. Those teaching 

undergraduates were less likely to see experiential knowing as a way of knowing something in 

their subject discipline. Adult teachers achieved the highest mean score followed by those 

teaching seconda1y level students, postgraduate teachers and those teaching undergraduates had 

the lowest score. 
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6.3.5 Comparisons between Teaching Experience on Beliefs 

The comparisons between teaching experience ranges were undertaken using a one-way 

ANOVA (Table 6.5 overleaf). Teaching experience is based on years or months of teaching 

experience grouped in four ranges represented by new, developing, experienced and senior 

groups. The new group includes those who had little to no experience and those who were in 

there first six months of teaching. These individuals require detailed planning for teaching, 

often teaching new material for the first time. Participants in the developing group are now 

teaching routinely, but still improving their technique. Experienced participants' had been 

teaching over 10 years, and their teaching experience may be derived from several sources. 

Those in the senior group has taught in excess of 17 years, and included heads of departments 

and schools in universities or long experienced outdoor instructors having taught in many 

contexts. 

The results indicate significant differences between teaching experience ranges on beliefs 

111 experiential knowing. The comparisons revealed that teachers in the new range scored 

significantly lower (M = 3.5) on beliefs in experiential knowing compared to those teachers in 

the senior range (M = 4.07). The results indicate that teachers in the new group were less likely 

to believe that first-hand experience is accepted as valid knowledge by their students and is the 

best way to know something. This may be a result of these teachers being newly graduated 

from doctorates or degrees indicating a reliance on using published material as a source of 

knowledge rather than first-hand experience, due to their most recent experiences of teaching 

being as students in a lecture context. They may not have experienced experiential teaching 

situations. Overall the senior group had the highest mean score on beliefs in experiential 

knowing (M = 4.07) which may reflect individuals beliefs in their first-hand knowledge, gained 

over many years and through a variety of experiences, as being valid. The second highest mean 

score was in the experienced range (M = 4.00), followed by the developing range (M = 3.76) 

and the lowest mean score in the new range (M = 3.5). 
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F Teaching 
N Mean SD Mean Difference Sig. Explanation for 

Experience results < 0.05 

Developing .1 0902 
New 35 2.6595 .59730 Experienced .21329 n.s. 

Senior .30903 
Cl New -.10902 C 
·3: Developing 33 2.5505 .66273 Experienced .10427 n.s. 
0 
C Senior .20001 ::,::: 

New -.21329 C 
·ro Experienced 31 2.4462 .39237 Developing -.10427 n.s. 
t 
(1) Senior .09575 
0 New -.30903 

Senior 34 2.3505 .50701 Developing -.20001 n.s. 

Experienced -.09575 
Developing -.00765 

New 35 3.0429 .52758 Experienced .02673 n.s. 
Senior .04776 

Cl New .00765 C 
·3: Developing 33 3.0505 .63668 Experienced .03438 n.s. 
0 Senior .05541 C 

::,::: 
New -.02673 

~ Experienced 31 3.0161 .45001 Developing -.03438 n.s. a. 
X Senior .02103 w 

New -.04776 

Senior 34 2.9951 .55275 Developing -.05541 n.s. 
Exoerienced -.02103 
Developing .13074 

New 35 2.8429 .98348 Experienced -.14101 n.s. 
Senior -.24538 

CJ) 
New -.13074 C 

·3: Developing 33 2.7121 1.02340 Experienced -.27175 n.s. 0 
C Senior -.37611 ::,::: 
(1) New .14101 
> Experienced 31 2.9839 .86104 Developing .27175 ~ n.s. 
cii Senior -.10436 
0::: New .24538 

Senior 34 3.0882 .85697 Developing .37611 n.s. 

Exoerienced .10436 
Developing -.24329 n.s. 

New 35 3.5143 .73250 Experienced -.48571 Senior> New 

Cl Senior -.559241*\ *.018 
C 

New .24329 -~ n.s. 
0 Developing 33 3.7576 .86712 Experienced -.24242 C 

::,::: 
Senior -.31595 ro 

~ New .48571 n.s. 
Q) 

Experienced 31 4.0000 .79582 Developing .24242 -~ 
a. Senior -.07353 
X w New .55924(*) *.018 

Senior 34 4.0735 .66438 Developing .31595 
Experienced .07353 n.s. 

Table 6.5 Differences between Teaching Experience Range on Epistemological Beliefs. 
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6.3.6 Comparisons between Academic Domains on Beliefs 

An independent t-test was perfonned to compare means between the academic domain of 

teachers, hard or soft, on epistemological beliefs. The analyses indicate no significant 

differences for beliefs in certain and expert knowing between academic domains. Significant 

differences were present in beliefs in relative knowing and experiential knowing (Table 6.6). 

This was followed-up with a Mann-Whitney U test on the beliefs relative knowing and 

experiential knowing which were on the edge of nonnality in relation to academic domain. The 

analyses confim1ed the results of the independent t-test and presented in Appendix B. 

Factor Academic N Mean SD Mean Sig. 
Explanation for 

Domain Diff. results < 0.05 

Certain Hard 38 2.5987 .58793 
Knowing Soft 2.4658 

.13289 .216 
95 .54422 

Expert Hard 38 3.0351 .62500 
.01228 .906 

Knowing Soft 95 3.0228 .50740 

Relative Hard 38 2.5263 .94402 

Knowing 
-.53158 *.003 Soft> Hard 

Soft 95 3.0579 .89283 

Experiential Hard 38 3.4605 .56211 
-.51842 *.001 Soft> Hard 

Knowing Soft 95 3.9789 .82163 

Table 6.6 Differences between Academic Domains on Epistemological Beliefs. 

On average, teachers in the soft academic domain scored significantly higher (M = 3.05) 

on beliefs in relative knowing compared to those who teach in tl1e hard academic domain (M = 

2.52). The difference suggests that those teaching in traditional soft domains are more likely to 

see knowledge as being relative to an individual's expe1ience. The soft domain contained 

teachers working in subjects such as humanities, education and social sciences who generally 

deal more with knowledge derived through real-life experiences, reflecting opinions based on 

experience, hence the development of sophisticated relativistic beliefs. In contrast, teachers in 

hard domains, for example, sciences and mathematics, tend to deal with data, which is absolute 

and derived from experiments, replicable using laws and equations. 

On beliefs in experiential knowing, teachers in the soft academic domain had 

significantly higher scores (M = 3.98) than those in the hard academic domain (M = 3.46). This 

supports the interpretation of the previous significant differences in relative knowing, with 

those in soft academic domains often engaged in teaching and learning, through experiential 

activities involving concrete experiences and active construction of knowledge. This domain 
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included a large number of individuals working in outdoor education who deal with teaching 

situations where their life experiences are often perceived as authority, and those with longer 

and greater experiences looked up to as teachers. Those in the hard academic domain were 

predominately teachers in higher education and therefore, dealt with experience-based on the 

application of theoretical laws to data. 

6.3.7 Comparison between Disciplines on Beliefs 

The discipline field contained four groups into which participants' subject data were 

categorized. The four groups were science and mathematics, technology, social science and 

humanities. Analysis indicates that comparisons between disciplines contained significant 

differences for three of the four beliefs: expert knowing, relative knowing and experiential 

knowing (Table 6.7 overleaf). T~1is was followed-up with a Kruskal-Wallis test on the beliefs 

certain knowing, relative knowing and experiential knowing which were on the edge of 

nonnality in relation to discipline. The analyses confirmed the results of the ANOV A and 

presented in Appendix B. 

The results indicate disciplinary differences and a degree of domain-specificity to beliefs. 

On average, teachers in science and mathematics scored significantly lower (M = 2.82) on 

beliefs in expert knowing than those in technology (M = 3.38). They suggest that teachers see 

knowledge in teclmology as being derived and affinned by experts' views and may reflect that 

the group was comprised mainly of initial trainee teachers indicating that they may respect 

expert opinion more readily than those in science and mathematics who were, incidentally, 

more experienced teachers or in higher education settings. Correspondingly, teachers in science 

and mathematics are less likely to believe that experts can achieve ultimate ' truths' which may 

reflect the experimental nature of these subjects where paradigms and theorems are subject to 

change during significant breakthroughs in research. 

Teachers in technology had, on average, significantly higher scores on beliefs in expert 

knowing (M = 3.38) compared to those teaching in the social sciences (M = 2.85). Again, this 

suggests that technology teachers see knowledge as validated by experts who are able to attain 

ultimate ' truths' . Those in social sciences are more likely to see personal understanding as 

validating their conclusions rather than relying on the views of experts and maintain that there 

may be many ' truths' . 
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F Discipline N Mean so Mean Difference Sig. Explanation for 
results < 0.05 

Humanities .20833 
Science & 24 2.6806 .67507 Technology .22222 

Mathematics 
n.s. 

Social Science .23889 
Ol SciMath -.20833 
C 
-~ Humanities 75 2.4722 .51903 Technology .01389 n.s. 
0 
C Social Science .03056 

::x'. 
C SciMath -.22222 
'iii 

Technology 14 2.4583 .37943 Humanities -.01389 t:: n.s. 
Q) 

(..) Social Science .01667 

SciMath -.23889 
Social 20 2.4417 .64442 Humanities -.03056 n.s. 

Science 
Technoloav -.01667 

Science & 
Humanities -.23333 n.s. Technology> 

Mathematics 
24 2.8333 .56892 Technology -.54762(*) *.014 Science & 

Social Science -.02500 n.s. Mathematics 

Ol SciMath .23333 
C -~ Humanities 75 3.0667 .50225 Technology -.31429 n.s. 
0 Social Science .20833 C 

::x'. 
SciMath .54762(*) t:: *.014 

Technology > Q) 
Technology 14 3.3810 .57893 Humanities .31429 C. n.s. 

X Social Sciences 
w Social Science .52262(*) *.029 

Social 
SciMath .02500 n.s. 

Sciences 
20 2.8583 .50516 Humanities -.20833 n.s. 

Technoloav -.52262(*) *.029 

Science & 
Humanities -.76000(*) *.003 

24 2.3333 1.02858 Technology -.52381 n.s. 
Mathematics 

Social Science -.59167 n.s. Humanities > 

Ol SciMath .76000(*) 
Science & 

C *.003 Mathematics -~ Humanities 75 3.0933 .92522 Technology .23619 n.s. 
0 
C Social Science .16833 n.s. ::x'. 
Q) SciMath .52381 > 
~ Technology 14 2.8571 .69139 Humanities -.23619 n.s. 
ai Social Science -.06786 0:: 

Social 
SciMath .59167 

20 2.9250 .76563 Humanities -.16833 n.s. 
Science 

Technoloav .06786 

Science & 
Humanities -.66333(*) *.001 

24 3.4167 .56466 Technology -.11905 n.s. 
Mathematics Humanities > 

Ol Social Science -.18333 n.s. 
C 

SciMath .66333(*) 
Science & 

-~ *.001 Mathematics 
0 Humanities 75 4.0800 .80974 Technology .54429 n.s. C 

::x'. Social Science .48000 n.s. 
ro 
:.:, SciMath .11905 C 
Q) 

Technology 14 3.5357 .57057 Humanities -.54429 -~ n.s. 
C. Social Science -.06429 
X 
w SciMath .18333 

Social 
Sciences 

20 3.6000 .77119 Humanities -.48000 n.s. 

Technoloav .06429 

Table 6.7 Differences between Disciplines on Epistemological Beliefs. 
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Science and mathematics scores were significantly lower (M = 2.33) on beliefs in relative 

knowing compared to those of teachers in humanities (M = 3 .06). Those teaching in humanities 

to more likely see knowledge as being actively constructed by individuals, with personal 

opinions representing ' truth' and understood as being contextual and relative compared to those 

in science and mathematics who deal more with factual infomrntion. 

There were significant differences on beliefs in experiential knowing. On average, 

teachers in science and mathematics had significantly lower scores (M = 3.41) compared to 

those teaching in the humanities (M = 4.08). This suggests that those teaching in the 

humanities believe first-hand experience is essential to knowing in tl1ese subject and that 

students will more readily receive knowledge from those with first-hand experience. Again, 

this reflects the value of experience to outdoor educationalists and subjects such as marketing. 

Across the groups, technology had the highest mean scores, followed by social sciences, 

humanities, with the lowest scores in science and mathematics. 

6.4 One-Way ANOVAs: ATI 

Between and within group comparisons detennine the differences between mean scores when 

considering approaches to teaching. The approaches under investigation were derived from the 

interpretation of the confirmatory factor analysis, these were an Information Transfer/Teacher

Focused (ITTF) approach and a Conceptual Change/Student-Focused (CCSF) approach. 

6.4.1 Comparisons between Genders on Approaches to Teaching 

An independent samples t-test was conducted to detennine whether there were any significant 

differences between the mean scores of males and females, in the category gender, calculated 

for the latent variables representing approaches to teaching (Table 6.8). The results indicate that 

there were no significant differences between males and females on approaches to teaching. 

Factor Gender N Mean SD 
Mean 

Sig. Diff. 

Male 46 3.0087 .82726 
ITTF .05464 n.s. 

Female 37 2.9541 .76543 

Male 46 3.4783 .56749 
CCSF .05484 n.s. 

Female 37 3.4234 .59815 

Table 6.8 Differences between Males and Females on Approaches to Teaching. 
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6.4.2 Comparisons between Studies on Approaches to Teaching 

In the category study, only academic staff and trainee teachers were asked to complete the ATI. 

Consequently, data represented two groups, so an independent sample t-test was conducted to 

detem1ine whether there were any significant differences between the approaches to teaching of 

academic staff and trainee teachers, (Table 6.9). The results indicate that there were significant 

differences between the two groups on approaches to teaching. 

Factor 

ITTF 

CCSF 

Study N Mean SD 
Mean 

Sig. 
Explanation for results 

Diff. < 0.05 

Academic Staff 56 2.8607 .81 345 Trainee Teachers> -.38003 *.041 
Academic Staff Trainee Teachers 27 3.2407 .70507 

Academic Staff 56 3.5923 .57112 Academic Staff > 
.12789 · .001 

Trainee Teachers Trainee Teachers 27 3.1667 .48811 

Table 6.9 Differences between Academic Staff and Trainee Teachers on 
Approaches to Teaching. 

The results indicate significant differences in academic staff and trainee teachers 

approaches to teaching in specific discipline contexts. On average, trainee teachers had a 

significantly h.igher score (M = 3.24) for ITTF compared to academic staff (M = 2.86). This 

indicates that trainee teachers rely more on information transfer teaching techniques and may 

reflect the group's nai·ve understanding of the teach.ing and learning process gained through less 

experience, or contextual influences as secondary education may encourage ITTF approaches, 

or a combination of both of these. The differences suggest that initial trainee teachers, at a 

secondary level, are more likely to consider their teaching priorities as being to cover all the 

required material in syllabi and to achieve this by presenting the infonnation factually, is seen 

as the most efficient and effective strategy. It could also indicate that they do not contain a full 

repertoire of sufficiently developed conceptual change teaching techniques. 

Study also had a significant impact on teachers' conceptual change approaches to 

teach.ing. There was a significant difference between academ.ic staff and trainee teachers' use of 

CCSF approaches to teach.ing. Academic staff had a significantly higher score (M = 3.59) 

compared to Trainee Teachers (M = 3.27) for a CCSF approach. The group academic staff is 

comprised of participants teaching in entirely in higher education settings. The teaching context 

may therefore, be influencing the approach adopted in particular settings, as this group also 

includes teachers in the new. Their overall strategy is to teach more interactively with an 
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intention to uncover students ' preconceptions, using discussion as part of the learning process, 

and concentrating on the conceptual understanding of the subject content rather than 

approaching students as passive receivers of knowledge in a classical lecture style. 

6.4.3 Comparisons between Education Sectors on Approaches to Teaching 

As there were only two groups within education sector, higher education and secondary 

education, an independent sample t-test was conducted indicating significant differences 

between groups for ITTF and CCSF approaches to teaching (Table 6.10). 

Factor Education N Mean SD Mean Diff. Sig. Explanation for results < 0.05 

ITTF 
HE 52 2.8731 .81916 -.29789 

.099 
SE 31 3.1710 .73039 -.29789 

HE 52 3.5737 .58173 .32103 Higher Education > 
CCSF *.014 

SE 31 3.2527 .52196 .32103 Secondary Education 

Table 6.10 Differences between Higher Education and Secondary Education teachers on 
Approaches to Teaching. 

The results from the CCSF comparisons indicate that teachers in higher education had a 

significantly higher score (M = 3.57) for conceptual change teaching strategies than those 

teaching in secondary education (M = 3.35). This indicates that teachers in higher education 

settings are more likely to use CCSF approaches to teaching than teachers' in secondary 

education. It suggests that teachers in higher education approach teaching as an experience for 

students, which is based around developing conceptual understanding of subject content 

through discussion and active exploration of knowledge rather than information transfer 

techniques. 
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6.4.4 Comparisons between Teaching Level on Approaches to Teaching 

A one-way ANOV A was conducted to detennine any significant differences between 

approaches to teaching at a secondary, undergraduate, postgraduate or adult level. The results 

indicate that there were no significant differences between the groups for either ITTF or CCSF 

approaches (Table 6.11 ). 

F 
Teaching 

N Mean SD Mean Difference Sig. 
Level 

Undergraduate .31430 

Secondary 31 3.1710 .73039 Postgraduate .27597 n.s. 
Adult .27097 
Secondary -.31430 

Undergraduate 30 2.8567 .80416 Postgraduate -.03833 n.s. 
I.I.. Adult -.04333 
f-
!::: Secondary -.27597 

Postgraduate 20 2.8950 .88048 Undergraduate .03833 n.s. 
Adult -.00500 
Secondary -.27097 

Adult 2 2.9000 .84853 Undergraduate .04333 n.s. 
Postgraduate .00500 

Undergraduate -.25565 

Secondary 31 3.2527 .52196 Postgraduate -.42648 n.s. 

Adult -.24731 

Secondary .25565 

Undergraduate 30 3.5083 .62489 Postgraduate -.17083 n.s. 
I.I.. Adult .00833 Cl) 
0 Secondary .42648 0 

Postgraduate 20 3.6792 .52446 Undergraduate .17083 n.s. 

Adult .17917 

Secondary .24731 

Adult 2 3.5000 .58926 Undergraduate -.00833 n.s. 

Postgraduate -.17917 

Table 6.11 Differences between teachers' Teaching Level on Approaches to Teaching. 

6.4.5 Comparisons between Teaching Experience and Approaches to Teaching 

A one-way ANOV A was performed to investigate significant differences between the ranges of 

teaching experience on approaches to teaching. The results indicate significant differences at 

the 0.05 level, between the new and senior ranges on both ITTF and CCSF approaches (Table 

6.12 overleaf). 
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F Teaching N Mean SD Mean Difference Sig. 
Explanation for 

Experience results < 0.05 

Developing .58078 n.s. 
New 37 3.2919 .66557 Experienced .41497 

Senior .64523(*) *.040 
New -.58078 

Developing 18 2. 7111 .81160 Experienced -.16581 n.s. 
LI.. Senior .06444 ..... 

New -.41497 New> Senior 
!::: 

Experienced 13 2.8769 .62737 Developing .16581 n.s. 
Senior .23026 
New -.64523(*) *.040 

Senior 15 2.6467 .97751 Developing -.06444 
Experienced -.23026 n.s. 

Developing -.36724 n.s. 
New 37 3.2207 .50085 Experienced -.17030 

Senior -.70150(*) *.000 

New .36724 

Developing 18 3.5880 .48039 Experienced .19694 n.s. 
LI.. Senior -.33426 
Cf) Senior> New 0 New .17030 
0 

Experienced 13 3.3910 .72200 Developing -.19694 n.s. 
Senior -.53120 

New .70150(*) *.000 

Senior 15 3.9222 .42663 Developing .33426 

Experienced 
n.s. 

.53120 

Table 6.12 Differences between Teaching Experience on Approaches to Teaching. 

The differences indicate that teaching experience has a significant effect on the approach 

to teaching adopted by teachers in the new and senior ranges. Teachers in the new group, had 

on average, significantly higher scores (M = 3.29) for ITTF approaches compared to teachers in 

the senior group (M = 2.65) indicating that length of teaching experience affects underlying 

teaching intentions and strategies. Teachers in the new range are more likely to use ITTF 

strategies compared to those in the senior range, which relate to intentions of content 

transmission and may be influenced by perceived pressure to cover exam syllabi believing that 

knowledge can be effectively transmitted to the learner. 

The post hoc results revealed that teaching experience has a significant effect on CCSF 

strategies used by teachers in the new and senior ranges. The long teaching experience of those 

in the senior range significantly increased their CCSF score (M = 3.92) compared to teachers in 

the new range with little experience (M = 3.22). This suggests that teachers in the senior range 

are more likely to adopt a CCSF approach to teaching compared to teachers in the new range. 

Senior experienced teachers' intentions are more likely to be aimed at encouraging students to 
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undergo conceptual change related to the content being taught, compared to those in the new 

range. It would appear that over time, or at some significant point, these teachers identified, at 

some level, that student-focused approaches to teaching were more significant at developing 

student learning and that misunderstandings of content are derived from incomplete or incorrect 

conceptual knowledge. Senior teachers had the highest CCSF and lowest ITTF scores overall 

and new teachers the highest ITTF and lowest CCSF scores. 

6.4.6 Comparisons between Academic Domains on Approaches to Teaching 

An independent t-test was conducted to investigate any significant difference between the 

approach to teaching taken by teachers in the hard and soft academic domains. The results 

indicate no significant differences in approaches to teaching between academic domains when 

teachers adopt ITTF strategies. However, there was a significant difference between academic 

domains when teachers adopted CCSF approaches (Table 6. 13). 

Factor 
Academic 

N Mean SD 
Mean 

Sig. 
Explanation for results 

Domain Diff. < 0.05 

Hard 40 3.1575 .82583 
ITTF .33424 .055 

Soft 43 2.8233 .74060 

Hard 40 3.2500 .55758 
CCSF -.39341 *.002 Soft> Hard 

Soft 43 3.6434 .53678 

Table 6.13 Differences between Academic Domains on Approaches to Teaching. 

On average, teachers in soft academic domains had significantly higher (M = 3.64) scores 

in CCSF compared to those teaching in hard academic domains. It appears that where teachers 

adopt CCSF approaches to teaching, tl1ose in soft domains will more frequently use specific 

conceptual change techniques compared to those in hard domains. This may reflect differing 

levels of approach adopted due to the nature of knowledge within academic domains. For 

example, in the soft academic domain, knowledge is incomplete and inexact, and is explored 

and tested more through discussion than in hard domains where knowledge may be more 

precise and governed by laws. Hence, the perceived opportunities to use conceptual change 

techniques occur more often in the soft academic domain. In soft domains teachers deal with 

their subjects in a way that explores and develops individuals, witl1 a divergence of 

understandings and meanings as opposed to sciences and mathematics which tend to lead 

students towards a convergence of ideas and known ' truths ' . 
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6.4. 7 Comparisons between Discipline and Approaches to Teaching 

A one-way ANOV A was perfonned to investigate any significant differences between 

disciplines on approaches to teaching. The results indicate that there were no significant 

differences between disciplines when adopting ITTF strategies. However, significant 

differences were present between differences when using CCSF approaches (Table 6.14 ). 

F Discipline N Mean SD Mean Difference Sig. 
Explanation for 
results < 0.05 

Science & 
Humanities .25953 

Mathematics 
26 3.1769 .84537 Technology .05549 n.s. 

Social Science .46192 
SciMath -.25953 

Humanities 23 2.9174 .74873 Technology -.20404 n.s . 
u.. Social Science . 20239 I-
t: SciMath -.05549 

Technology 14 3.1214 .81823 Humanities .20404 n.s. 
Social Science .40643 

Social 
SciMath -.46192 

20 2.7150 .73504 Humanities -.20239 
Sciences n.s. 

Technoloqy -.40643 

Science & 
Humanities - .23091 n.s. Social Sciences > 

Mathematics 
26 3.2147 .55586 Technology -.10073 Science & 

Social Science -.65609(*) *.000 Mathematics 

SciMath .23091 
Humanities 23 3.4457 .54391 Technology .13018 n.s. 

u.. Social Science -.42518 Cl) 
0 SciMath 0 .10073 n.s. 

Technology 14 3.3155 .57566 Humanities -.13018 
Social Science -.55536(*) *.021 Social Sciences > 
SciMath .65609{*) *.000 Technology 

Social 20 3.8708 .43886 Humanities .42518 n.s. 
Sciences 

Technoloqy .55536(*) *.021 

Table 6.14 Differences between Disciplines on Approaches to Teaching. 

In detail, the results indicate significant disciplinary differences in the adoption of CCSF 

teaching approaches between science and mathematics and social sciences, and between 

technology and social sciences. Teachers in science and mathematics had significantly lower 

scores (M = 3 .21) for CCSF approaches to teaching than those in social science (M = 3 .87). 

This indicates that teachers in science and mathematics departments have different teaching 

intentions related to their disciplinary teaching context. In social sciences, the higher CCSF 

score indicates teachers' intentions towards conceptual change techniques, which may reflect 

more holistic departmental beliefs about the purpose and nature of teaching. In this disciplinary 
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area, the nature of teaching may be more likely to place greater emphasis of discussion-based 

activities, infonned by lecturers and students first-hand experience and opinions. Teachers in 

science and mathematics are less likely to use CCSF techniques and may reflect the perceived 

nature of these disciplines as more factual precluding the use of discussion-based learning. 

On average, teachers in technology scored significantly lower (M = 3.15) on CCSF 

approaches compared to those teaching in social sciences (M = 3.87). This suggests that 

technology teachers are less likely to use conceptual changes approaches in their disciplinary 

contexts and may indicate the disciplinary nature of the learning environment. Leaming in 

technology reflects a hands-on approach rather than the discussion-based learning in the social 

sciences. Overall, the significant differences between technology and sciences and 

mathematics, compared to social sciences, may reflect the differences revealed in approaches to 

teaching between hard and soft academic domains. Teachers in the social sciences had the 

highest mean CCSF score of the four disciplinary groups (M = 3.87), followed by humanities 

(M = 3.44), technology (M = 3.31) and finally science and mathematic with the lowest mean 

score (M = 3.21). 

6.5 Factor Covariance 

Bivariate correlation analysis was performed to detennine the linear relationships between pairs 

of factors (latent variables) emergent from the DEBQ and ATI data. Pearson' s correlation 

coefficient was used to indicate the covariance, or the measure of the linear relationship 

between two variables, and in the absence of a directional hypothesis, the significance of these 

relationships is indicated by a two-tailed measure. The factor correlations are presented firstly 

between epistemological beliefs, fo llowed by correlations between approaches to teaching and 

lastly correlations between epistemological beliefs and approaches to teaching. Following each 

set of correlations interpretation of the results are presented, suggesting implications for 

teaching and learning. 

6.5.1 Correlations between Epistemological Beliefs 

To demonstrate validity of the factors emergent from the DEBQ analysis the covariance, or 

correlations, between factors were examined for statistical significance (Table 6.15 overleaf). 

The results indicate: 
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• Certain knowing, a merger of the CSK and SKA beliefs, was significantly positively 

correlated with expert knowing, r = 0.21, (p <0.05); 

• Certain knowing is significantly negatively correlated with relative knowing r = -

0.322, (p <0.01); 

• Expert knowing is significantly positively correlated with experiential knowing r = 

0.207, (p <0.05). 

Factor Correlations 
DEBO 

Pearson Correlation 

Certain Knowing Sig. (2-tailed) 

N 

Pearson Correlation 

Expert Knowing Sig. (2-tailed) 

N 

Pearson Correlation 

Relative Knowing Sig. (2-tailed) 

N 

Pearson Correlation 

Experiential Knowing Sig. (2-tailed) 

N 

• Correlation is significant at the 0.05 level (2-tailed). 
•• Correlation is significant at the 0.01 level (2-tailed). 

Certain 
Knowing 

1 

133 

.219(*) 

.011 

133 

-.322(**) 

.000 

133 

.1 42 

.104 

133 

Expert Relative Experiential 
Knowing Knowing Knowing 

1 

133 

-.057 1 

.512 

133 133 

.207(*) .117 1 

.017 .181 

133 133 133 

Table 6.15 Correlations amongst Dimensions of Epistemological Beliefs. 

Note that the correlations do not indicate the nature of causality between the relationships 

of epistemic beliefs, and the level of the Pearson correlation coefficient indicates that in this 

sample they are weak. 

Implications for Teaching and Leaming 

The correlations between epistemic beliefs indicate that beliefs in certain knowing, the 

existence of absolute trnths and knowledge derived from expert sources, correlated with beliefs 

in expert knowing. This suggests that individuals who have strong dualist beliefs about the 

nature of knowledge as being absolute, see expert knowing as being a source of authority and 

validity of knowledge. In a teaching context, it would imply that students with na"ive dualist 

beliefs in the certainty of knowing would see information received in lectures as classes as 

being definitive and may fail to questions this knowledge accepting it as ' trnth' . They are less 

likely to see themselves as being active constrnctors of knowledge, understanding knowledge 
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as being black or white, and derived from expert figures through presentations or w1itings. 

Beliefs in certain knowing were positively, but weakly, correlated with beliefs in expert 

knowing. Those teachers, who have nai:ve beliefs, may see themselves as expe1ts and 

transmitters of knowledge, being less likely to encourage students to reconstruct knowledge and 

develop new and individual understandings of a subject. Teachers with these beliefs may be 

less likely to report a change in their understanding of the subject matter they teach. 

The significant, but weak, negative correlation between certain knowing and relative 

knowing indicates that strong beliefs in certain knowing correspond to diminished beliefs in 

relative knowing. From the perspective of instruction, the implications are that teachers who 

have strong beliefs in certain knowing understand knowledge as being absolute and may be less 

likely to provide opportunities for students to reconstruct knowledge or be introduced to 

multiple perspectives as their beliefs in relative knowing are less strong. Conversely, those 

teachers who have strong beliefs in relative knowing may be more likely to approach an 

understanding of knowledge with their students as being relative, contingent and contextual 

encouraging them to develop new and novel solutions to problems by being active constructors 

of knowledge. 

The positive correlation between expert knowing and experiential knowing indicates that 

the development of increasingly strong beliefs in one factor correspond to the development of 

increasingly strong beliefs in the other. The implications for teaching and learning are that 

teachers who acknowledge first-hand experience as a basis for knowledge construction and a 

way of knowing are more likely to recognise the nature of expertise in others not necessa1ily 

related to academic achievement. This relationship between first-hand experience and expertise 

is more likely to be critical to teaching in continuing personal and professional development for 

adult learners and outdoor educationalists. 

6.5.2 Correlations between Approaches to Teaching 

Further tests of robustness were carried out to demonstrate validity of the factors and 

covariance, or correlations, between the factors emergent from the ATI. Correlations of the 

factors were examined for statistical significance (Table 6.16 overleaf). 
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Factor Correlat ions Information Transfer Conceptual Change 
ATI - Teacher Focused - Student Focused 

Pearson Correlation 1 
Information Transfer 

Sig. (2-tailed) 
- Teacher Focused 

N 83 

Pearson Correlation -.241 (*) 1 
Conceptual Change Sig. (2-tailed) .028 
- Student Focused 

N 83 83 

• Correlation is significant at the 0.05 level (2-tailed). 

Table 6. 16 Co1Telations amongst strategies of Approaches to Teaching. 

The results indicate: 

• An ITTF approach to teaching is significantly negatively co1Telated with a CCSF 

approach to teaching, r = -0.241, (p <0.05). 

Note that the correlations do not indicate causality in the relationship between ITTF and CCSF, 

and the level of Pearson 's coJTelation coefficient is considered weak in this sample. 

Implications for Teaching and Leaming 

The factor cotTelations indicate that that where teachers adopt ITTF strategies towards 

instruction they are less likely to use CCSF approaches, and the converse when adopting a 

CCSF approach. The implications are that teachers develop in their conceptualization of 

teaching towards an understanding that learning is best supported through teaching which aims 

at changing conceptions about subject content, as they decrease their transmission-focused 

strategies. Evidence from Gibbs and Coffey (2004) supports the assumption that the results 

indicated an increase in conceptual change teaching strategies in individual teachers occurs 

with a decrease in their information transfer practice. A suggested mechanism for this change 

of focus of strategy is that teachers become more confident in their teaching skills, principally 

in holding discussion and questioning which begin to reveal to them the students 

misconceptions. In addition, they may begin to change their relationship with the teaching and 

learning experience, indicating a change in their conceptions of both processes. The realization 

of student misconceptions may begin a reflective process in teachers whereby they begin to see 

the benefits of CCSF strategies as opposed to ITTF strategies, which offer limited opportunities 

to assess learning goals in the short to medium-tem1. 

228 



D 
E 
B 
Q 

A 
T 
I 

Chapter 6 Analysis of Variance and Covariance 

6.5.3 Correlations between Epistemological Beliefs and Approaches to Teaching 

Finally, a correlation analysis was carried out which included both the DEBQ and A TI factors 

to determine whether there were any significant relationships between teachers epistemological 

beliefs and their approaches to teaching (Table 6.17). 

DEBQ 
Factor Correlation 

DEBQ & ATI Certain Expert 
Knowing Knowing 

Certain 
Pearson Correlation 1 

Knowing Sig. (2-tailed) 

N 133 

Expert 
Pearson Correlation .219(·) 1 

Knowing Sig. (2-tailed) .011 

N 133 133 

Pearson Correlation -.322(**) -.057 
Relative Sig. (2-tailed) .000 .512 
Knowing 

N 133 133 

Pearson Correlation .142 .207(*) 
Experiential Sig. (2-tailed) .104 .017 

Knowing 
N 133 133 

Pearson Correlation .392(**) .321 (**) 

ITTF Sig. (2-tailed) .000 .004 

N 77 77 

Pearson Correlation -.290(*) -.081 

CCSF Sig. (2-tailed) .011 .485 

N 77 77 
. . 

• Correlation is sign1f1cant at the 0.05 level (2-tailed) . 
•• Correlation is significant at the 0.01 level (2-tailed). 

Relative 
Knowing 

1 

133 

.117 

.181 

133 

-.155 

.177 

77 

.098 

.397 

77 

ATI 

Experiential 
Knowing ITTF CCSF 

1 

133 

.117 1 

.309 

77 83 

- .015 -.278(*) 

.894 .011 

77 83 

Table 6.17 Conelations between Epistemological Beliefs and Approaches to Teaching. 

The results indicate: 

• Certain knowing, is significantly positively correlated with ITTF, r = -0.392, 

(p <0.01) suggesting that there is a relationship between ITTF approaches to 

teaching and teachers beliefs in certain knowing. 

• Certain knowing is significantly related to CCSF approaches to teaching. The 

correlation indicates a significant negative relationship between certain knowing, 

r = -0.290, (p <0.05) and CCSF. 

229 

1 

83 



Chapter 6 Analysis of Variance and Covariance 

• A significant positive relationship exists between beliefs in expert knowing and 

ITTF approaches to teaching, r = 0.321, (p <0.0 I). 

Note that the correlations do not indicate causality in the relationship between epistemic beliefs 

and approaches to teaching. The level of Pearson correlation coefficient indicates that the 

relationships, in this sample, are weak. 

Implicatio11s for Teaching and Learning 

The correlations between epistemological beliefs and approaches to teaching indicate three 

significant correlations, but the strength of the correlations is weak. The table above (Table 

6.17) reveals a significant and positive correlation between beliefs in certain knowing and 

teachers adopting an ITTF approach to teaching, which is significant at the 0.01 level (2-tailed). 

The suggestion here is that where teachers understand knowledge and knowing as being 

derived from themselves or expert sources, they are more likely to adopt a transmission 

approach to teaching characterised by presenting facts and unchallenged knowledge that they 

believe students should learn in order to reflect an ontology and understanding described by the 

teacher. 

Strong beliefs in expert knowing significantly positively correlate with teachers adopting 

ITTF strategies when teaching in specific disciplines. Therefore, it is more likely that where 

teachers increasingly strongly believe in expert knowing they see knowledge as being derived 

from expert sources, for example, references, books or themselves. This represents 'truth', 

which is replicable and can be taught factually and definitively using ITTF strategies more 

frequently within a subject, with students making a good set of notes. 

Beliefs in certain knowing significantly negatively coITelate with CCSF approaches to 

teaching. This suggests that where teachers hold increasingly strong beliefs in the absolute and 

certain nature of knowledge they less frequently use CCSF approaches to teaching. This is the 

reciprocal of the previous correlation and clearly indicates that teacher with nai:ve 

epistemological views, represented by a strong belief in certain knowing, adopt transmission

focused strategies in specific teaching contexts. In this case, an ITTF approach can negatively 

influence the development of students understanding of the subject, firstly by students adopting 

a surface approach to learning and secondly students have little opportunity to question their 

own understandings through discussions and exposure to multiple perspectives. 
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6.6 Discussion and Summary 

The two-way and one-way ANOV A analysis reveal the statistically significant differences 

relating to the comparisons of groups, based on teachers academic characteristics, and 

participants epistemological beliefs and approaches to teaching. The significant differences 

were detem1ined for both interaction and main effects of the academic characteristics on 

groups. For both effects, the significant differences discussed here are in relation to pedagogy 

and the intellectual development of teachers in academic contexts. The question of the domain

general versus domain-specificity of beliefs is also considered here. Th.is section closes with a 

discussion about the significant coITelations, which exist between epistemological beliefs and 

approaches to teaching, and the implications for educators and students when developing 

conceptual understandings of subject content with.in an academic discipline. 

Interaction Effects 

The interaction effects investigated were based on ideas developed during the researcher's 

teaching experience about what interactions of academic characteristics would be the most 

likely to have a significant affect on epistemological beliefs and approaches to teaching. 

The length of teaching experience combined with the academic domain teachers 

practiced in had a significant effect on beliefs in expert knowing. During the early months of 

teaching, teachers in hard and soft academic domains had similar beliefs in the nature of 

expe11ise and its relationship to attaining and justifying knowledge. However, once initial 

experience is gained and during the developing stages of a teaching career, teachers in hard 

domains were more likely to reject expertise as providing all the answers, compared to those in 

soft domains. This suggests that as teachers in hard academic domains gain teaching 

experience they become metacognitive, reflecting and challenging their discipline beliefs and 

paradigms, maybe more readily than those in soft domains do, and as undergraduates they may 

have believed whole-heartedly in the certainty of expe11 knowing. 

During teaching, and under questioning from students, they may come to the realization 

that their explanations do not fit with real-life and begin to re-evaluate their epistemic beliefs, 

reflecting Baxter Magolda 's (1987) stage of contextual knowing. The processes of reflection, 

initiated during self-explanation, and engaging with students may cause them to question 

disciplinary hypothesis, lines of reasoning and enquiry leading to a change in understanding of 

the subject content (Ainsworth & Loizou 2003). This change in understanding initiates 

epistemic doubt (Bendixen 2002) and begins to enact a change in beliefs, at the same time 
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leading them to suggest alternative hypotheses to those learned as undergraduates. This process 

of changing beliefs, initiated by teaching, supports the suggesting that the development of 

beliefs is partly recursive in nature (Muis, Bendixen & Haerle. 2006). Throughout an 

academic's career, their changing perspectives on their subject content and paradigms may be 

initiated by significant events, for example, changing jobs or joining a new research group. 

By the time teachers enter the senior category of teaching experience, and have been 

teaching in excess of 17 years, the situation is reversed, again supporting the recursive 

development of beliefs. Teachers in hard academic domains have stronger beliefs in expe1i 

knowing and those in soft domains significantly less. It may be that expe1ienced teachers in 

hard domains, who are also engaged in research, become very ingrained in their view of 

expertise, being more research-based (Neumann 2001 ), as they are likely to be considered 

experts themselves at this stage, grounding their understanding in experimental research and 

discipline paradigms, which support definitive answers. In contrast, those in soft domains may 

validate their personal experience as a basis for their beliefs, being more justified than experts 

and tending to go on 'gut feelings ' when making judgments. 

If length of teaching expe1ience does indicate the sophistication of intellectual 

development, then Kuhn' s (1991) third category evaluative epistemology is reflected in 

teachers in hard domains, viewing experts as more likely to be certain. Kulm's (1991) research 

indicates a link between epistemology and reasoning and the results here suggest that teachers ' 

academic beliefs (Muis, Bendixen & Haerle. 2006) begin to be altered and molded once they 

begin to establish their teaching within a department, affecting their teaching approach and 

potentially reasoning within their subject. The evidence here suggests that with time, 

contextual influences increase the specificity of domain beliefs leading to distinct 

multidimensionality (Muis, Bendixen & Haerle. 2006). In effect, the greater the length of 

teaching experience the more ingrained those in hard domains appear in their belief in subject 

specific expertise. However, in the early stages of an academic and teaching career, and at other 

intellectually significant moments, educators in higher education are exposed to widening 

perspectives leading to epistemic doubt (Brownlee 2000). It is clear that the length of teaching 

experience and academic context influence epistemic doubt, initiating epistemic change and 

likely conceptual change leading to the recursive development of disciplinary, domain-specific, 

and academic beliefs. 

Academic domain and teaching experience also had a significant interaction effect on 

beliefs in experiential knowing. In developing teachers, those in soft domains held stronger 
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beliefs in first-hand experience as a way of knowing, than those in hard domains. In the early, 

or new, stages of teaching, these beliefs were similar. Once engaged in sufficient teaching 

disciplinary, domain-specific beliefs begin to dominate the way teachers relate to the use of 

first-hand experience in their teaching and expertise credibility. In the hard domains, 

developing teachers lower their beliefs in first-hand experience and experiential knowing, as a 

source of knowledge, which reflects a change in their relationship to student leaming. Their 

epistemologies underlie developing beliefs that disciplinary, and domain, laws and rules are 

more accepted by students than first-hand experience. Conversely, once teachers in soft 

domains have gained greater teaching experience they begin to reflect and rely more on first

hand experience as a teaching tool, contextualizing examples, possibly reflecting the way they 

learnt. This is indicated in the main effect that academic domain has on approaches to teaching, 

where CCSF strategies are greater for those in soft domains. 

Neumam1 (200 I) indicates that disciplines exhibit a strong influence on academics' 

beliefs and their teaching, so that teachers in soft domains are more likely to prefer teaching 

than those in hard domains, who prefer research (Biglan 1973b). The same interaction effect is 

significant with teachers in the senior experience range, again indicating that their long

standing experience, through which they gained their knowledge, leads them to teach and 

reason based on their experiences. Senior teachers draw more readily on their first-hand 

expe1ience for examples, recognizing the benefits of contextualizing knowledge. Through 

teaching and experience teachers gain in confidence that allows them to draw on first-hand 

experience as their changing perceptions of themselves, as a teacher, reflects their change in 

understanding of the student learning process, acknowledging the validity of experiential 

learning. 

Experiential beliefs were also subject to the interaction effect between the teaching level 

teachers practiced in and length of teaching experience. New teachers' and developing 

teachers' beliefs in experiential knowing were affected differently depending on what level they 

taught. In the secondary sector, new teachers had significantly lower beliefs in first-hand 

experience as a way of knowing and the acceptance of experientially based knowledge by 

students, than more experienced teachers in secondary education. This may reflect the nature 

of initial trainee teachers and new teachers in relying on textbooks for factual answers, or if 

they have little real-life experience, because they have entered teaching training straight from 

graduation, they may be less able to reflect on first-hand experience. Their lower beliefs in 

experiential knowing may also reflect the undergraduate pedagogy by which they were taught, 
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which is ingrained them in a view that academic experience, facts and theories, are the best way 

of knowing. 

At a postgraduate teaching level, beliefs in experiential knowing were also affected by 

the interaction with range of teaching experience. Once educators had gained some teaching 

experience and were no longer in the new range, their beliefs in experiential knowing were 

significantly greater compared to those of new and developing teachers. This suggests that 

experienced teachers begin to perceive of students as more accepting of their first-hand 

experience, which may reflect a growing confidence in their teaching abilities. It also implies 

that at an epistemological level these teachers have changed the way in which they conceive of 

learning, acknowledging experiential and activity-based learning, but it may also imply that 

they perceive postgraduate learning as a different process to undergraduates. Teachers at an 

undergraduate level may spend more time concentrating on subject content, whilst at a 

postgraduate level are more active in contextualizing subjects using real-life examples related 

to their long expetience. 

No other significant interaction effects were identified, but those discussed here indicate 

that the length of teaching experience, academic domain and teaching level have the potential to 

influence epistemological beliefs when interacting. These may fonn part of a teacher' s 

'perspective on teaching' , described by Jarvis-Selinger, Collins and Pratt (2007) as ' . .. an inter

related set of beliefs and intentions related to knowledge, learning and the role of the teacher' 

(p.2) acting as a perceptive filter to inexperienced teachers when taking advice from 

experienced teachers and, or, engaging in teaching in higher education training programs. The 

implications for teaching support the practice of expetienced teachers mentoring less 

experienced, but also indicate the need for academic subjects to reflect on their departmental 

epistemologies when planning teaching activities and identifying student learning outcomes. 

By engaging teachers in discussions about epistemology, draws out the variations in 

conceptions of the subj ect content and can act as a catalyst developing more sophisticated 

teacher beliefs. At a faculty and departmental level academic domains need to be more open to 

the existence of discipline cultures and how intellectual validity can overlap, differ and vary 

between tl1em (Becher 1989). It is clear that length of teaching experience parallels the 

recursive development of beliefs and intellectual development of teachers and reflects a change 

in their relationship with the discipline content, teaching and the student learning experience. 

Given the multidimensionality of beliefs, indicated in this study as having a high degree of 
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domain-specificity, when considering their recursive nature it may be more useful to think of 

beliefs as a set of frequencies varying with time and context (Schommer-Aikins 2004). 

Main Effects 

Academic characteristics indicated significant main effects revealed by the one-way ANOV A 

analyses of epistemological beliefs. Beliefs in certain knowing were shown to be affected 

differently by education sector and, in particular, those teaching in secondary education had the 

highest beliefs in the ce11ainty of knowing. Teachers' beliefs in expert knowing revealed 

significant differences when comparing the education sectors they practiced in, the level they 

taught at and discipline. Teachers in secondary education had greater beliefs in expe11 knowing 

and the use of expertise to detem1ine truth. Beliefs in relative knowing were affected 

differently by academic domain, with those in soft domains having greater beliefs in the 

existence of many truths relative to individuals, which were reflected in the greater beliefs of 

those in humanities compared to science and mathematics. Gender, study group, education 

sector, teaching level, and length of teaching experience, academic domains, and discipline 

significantly affect beliefs in experiential knowing. Overall beliefs in experiential knowing 

were significantly greater, in males, outdoor educators, those working with adults, those having 

long teaching experience and those practicing in soft academic domains, such as humanities. 

Again, the length of teaching experience indicates a change in the way individuals 

relate to knowledge over time, for example first-hand experience, which appears to support the 

development of more sophisticate beliefs with time. The results suggest that with increasing 

length of teaching experience teachers move into a phase, or stage, of reflective reasoning 

(King & Kitchener 2002), and leads to the development of distinct personal theories (Hofer & 

Pintrich 1997), reflected here in teachers with senior teaching experience and their greater 

beliefs in experiential knowing. It also indicates that epistemic change occurs with exposure to 

first-hand experience, initiating epistemic doubt. Muis, Bendixen and Haerle (2006) suggest 

that epistemic change may occur with less resistance in soft academic domains, where teachers 

being exposed to changing perspectives and are less paradigmatic than hard disciplines, which 

are less open to change. Indicating teachers have more relative beliefs and use of experiential 

knowing than teachers in hard academics domains. 

Beliefs in certain knowing were only significantly different between teachers in higher 

education and those in secondary education, where they were greater, indicating that they were 

not affected by any other academic characteristics and in particular, they were only affected by 
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the academic context and not teachers ' personal characteristics. These results contradict 

previous studies, can-ied out on students, which identified that those in hard academic domains 

were more likely to view knowledge as being certain than those in soft academic domains 

(Jehng, Jolmson & Anderson 1993; Hofer 2000). The differences between studies are a result of 

either the sample size here was not large enough to detect differences, or that these results 

reflect a true difference in the views of teachers in the certainty of knowledge. If the latter is the 

case, it suggests that beliefs in certain knowing may be more similar to the general academic 

beliefs of secondary and higher education teachers reflecting the consistency of certain 

knowing, significantly affected by context, secondary or higher education. The results 

presented here suggest that teachers in higher education are more realistic about the nature of 

' truth ' having greater exposure to varying perspectives than those ingrained in text book 

replication, characterised in secondary education. 

Overall , these results indicate that the development of epistemological beliefs are related 

to academic characteristics and are strongly influenced by the teaching context, for example, 

the differences between teachers in secondary and higher education. The effects of culture or 

the natures of academic domains and discipline play a large part in developing beliefs and 

perception. The contextual nature of beliefs supports the development of epistemological styles 

(Royce & Moss 1980; Royce & Powell 1983) and is consistent with Buehl and Alexander' s 

(200 1) suggestion that beliefs about knowledge are multi layered and multidimensional, 

possessing general beliefs about knowledge, in this case certain knowing, and beliefs that are 

more specific, academic domain beliefs. 

The one-way ANOV As also revealed significant main effects of academic 

characteristics on approaches to teaching. ITTF and CCSF approaches were both affected by 

context-related influences particularly education sector where initia l trainee teachers were more 

likely to use ITTF approaches than those teaching in higher education. Conversely, teachers in 

higher education were more likely to use CCSF approaches compared to initial trainee teachers. 

When investigating differences related to teachers personal characteristics, the most significant 

differences were between ranges of teaching experience, where new and senior teachers 

showed opposite approaches to teaching. New teachers used significantly more ITTF 

approaches than senior teachers who in tum used greater CCSF approaches than new teachers 

did. Buelens et al. (2002) established that researcher teaching assistants with nai:ve 

epistemological beliefs favour teacher-centred education support this in research. These nai:ve 

or dualist beliefs (Perry 1968) indicate that individuals organize knowledge differently 
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(Wilkinson & Maxwell 199 1 ). Adopting an ITTF strategy suggests a sequential organisation of 

knowledge that may even prevent the use of CCSF strategies until there is greater intellectual 

and content development from novice to expert. Thus a change in teachers ' epistemological 

beliefs may also reflect a deepening of understanding of a subject (Blanco & Niaz 1997), 

facilitating the development of CCSF approaches to teaching. Rovio-Johansson ( 1999) 

illustrates that teachers understanding of their subject matter influences the way they teach it. 

Those who have absolute beliefs are more likely to teach factually, and may have different 

understandings of subject content to those with sophisticated beliefs. This concurs with 

research by Trigwell, Prosser, Martin and Ramsden (2005), revealing that teachers who 

changed their understandings of the subject matter they taught, involving questioning their 

current knowledge, were more likely to engage in teaching with the intention of changing or 

developing students ' conceptions. Those who did not report changing their understandings 

were more likely to use transmission-focused teaching strategies. 

In contrast to new teachers, senior teachers are more likely to use CCSF approaches to 

teaching. They are more likely to be experts in their fields, with expertise characterised as 

including the flexible ret1ieval of knowledge (Bransford, Brown & Cocking 2000) they 

therefore, may be better equipped to engage with students in CCSF strategies, such as 

questioning and reasoning exercises. It can also reflect the maturation of their general academic 

beliefs, which may be equivalent to peripheral beliefs. These include beliefs in teaching and 

learning, those beliefs occurring in the noncontent domains (Muis, Bendixen & Haerle. 2006; 

Perkins & Simmons 1988). Matured academic beliefs indicate CCSF strategies and 

constrnctivist epistemologies, which recognise that beliefs are individual and relative. The 

mature beliefs developed through a changing relationship, with and understanding of, the 

teaching and learning process infonned by first-hand experience of teaching. Those teaching in 

soft academic disciplines indicated frequent use of CCSF approaches, reflected in disciplinary 

differences, with social sciences using CCSF approaches more often than science and 

mathematics, and technology. It is clear that approaches to teaching are, as with 

epistemological beliefs, influenced by teacher ' characteristics' and context, including socio

cultural influences of their institution and department (Muis, Bendixen & Haerle. 2006) and 

ITTF or CCSF approaches may be adopted when influenced by the traditions of teaching in 

their department (Gow & Kember 1993; Lindblom-Ylanne et al. 2006). As Laird, Schwarz, 

Shoup and Kuh (2005) point out 'Without a doubt, faculty are a central component of the 
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learning context and thus play an important role in student 's learning approach.' (p.5), 

indicating that teachers who adopt a student-centred approach foster learning enviro1m1ents 

which encourage deep learning in students, leading to conceptual change. 

Correlations 

The statistically weak, but significant relationships between epistemological beliefs and 

approaches to teaching reveal most strongly that teachers with na'ive beliefs , reflected in strong 

beliefs in the certainty of knowing and experts' role in knowing, were significantly more likely 

to use ITTF approaches to teaching. Teachers with strong beliefs in certain knowing and 

adopting ITTF approaches were significantly less likely to use CCSF approaches to teaching. 

This concurs with the findings of Brownlee (2000) where pre-service teachers with more 

sophisticated epistemological beliefs than their peers, used more constructivist approaches to 

teaching and those with na'ive beliefs adopted transmission approaches. Those teachers who 

used CCSF approaches more frequently were significantly less likely to use ITTF approaches. 

The suggestion here is that aspects of epistemology and intellectual development affect 

approaches to teaching significantly, more strongly represented in a larger sample size. The 

development of student learning and intellect are intrinsically linked to the approaches to study 

which students adopt in academic situations and the approaches to teaching they are exposed to. 

6. 7 Conclusion 

The findings of this chapter indicate that beliefs in experiential knowing and expert knowing, 

including the way first-hand experience and expertise are evaluated as a source of knowledge, 

are the most varied depending on the influences of personal and contextual characteristics. 

Length of teaching experience exhibits a strong influence on teachers ' beliefs about the nature 

of knowledge and the process of knowing when reflecting upon knowledge derived 

experientially, combined with the academic domain teachers practice in. The interaction effects 

of the two independent variables also influence beliefs in expert knowing. With increasing 

experience teachers in soft academic domains, believe more in personal knowing and reasoning 

as a way of validating knowledge than expertise solely. In contrast, with increasing experience 

those teaching in hard academic domains believe more in expert knowing and expertise as a 

source of knowledge. 

In general, teachers in soft academic domains have more sophisticated beliefs in the 

realm of relative knowing, reflected in the differences in beliefs held by academics in 
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humanities, teclmology, science and mathematics disciplines. When education sector is 

considered, beliefs in certain knowing are varied with those in higher education holding more 

sophisticated beliefs than those teaching in secondary education did. With increasing 

experience and teaching at a higher degree level educators have greater beliefs in experiential 

experience as a way of knowing. 

Approaches to teaching vary with education sector, length of experience, academic 

domain and discipline. In general, those teaching in higher education use conceptual change 

intentions and student-focused strategies more frequently compared to those in secondary 

education, along with those in soft academic domains and disciplines. Personal and contextual 

characteristics more strongly influence approaches to teaching in the earlier phases of 

educators' careers, where naive transitional beliefs and infonnation transfer/teacher-focused 

approaches dominate. With experience, beliefs generally become more sophisticated; those 

practicing in higher education attaining the highest levels of beliefs with teaching focused more 

on conceptual change. 
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7.1 Introduction 

The change in emphasis within higher education, from teacher-focused to student-centred 

teacher practices (Barr & Tagg 1995) has led to training opportunities for university lecturers in 

higher education, with new pedagogies placing an emphasis on reflective practice. Reflective 

practice aims at engaging professionals in the 'scholarship of teaching' , considering teaching 

and the student learning experience from a constructivist perspective aimed at developing 

students' conceptual frameworks. This approach concentrates on engaging students' 

understanding through individual knowledge construction, leading teachers to reevaluate their 

conceptions of teaching and the experience of learning. A core element of this change, and a 

foundation for the paradigm shift from teacher-focused to student-centred practice, involves 

gaining an understanding of how university teachers cmTently conceptualize the nature of 

knowledge, knowing and expertise in their disciplines and how these relate to conceptions of 

teaching and learning. A core assumption of this paradigm shift is the premise that 
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epistemological beliefs underlie academics ' teaching intentions and strategies, influencing the 

approaches to teaching they adopt. 

Emergent from previous studies are models of epistemology as a set of more-or-less 

independent beliefs (Schommer 1995; Hofer & Pintrich 1997). Hofer (2000) suggests that these 

beliefs exist as four core dimensions: the certainty of knowledge, the simplicity of knowledge, 

the source of knowledge, and the justification of knowing fonning the basis of an individual's 

personal theory (Hofer & Pintrich 1997). Schommer (1990) concludes that variation exists in 

the degree of sophistication or simplicity of beliefs and the way individuals understand 

knowledge, relating to time and context. At the highest levels of sophistication, knowledge 

consists of a series of complex interrelated propositions constructed by the learner, and at the 

lower levels knowledge is discrete, absolute and handed down from authority. In contrast, to 

multidimensional belief systems are developmental models with unidimensional beliefs, 

positioning individuals as maturing in their beliefs from na"ive and absolute, to sophisticate and 

relative through time. The different stages of intellectual development contribute to the 

epistemological variations emergent between individuals (Perry 1968; Belenky et al. 1986; 

Baxter Magolda 1992). 

The conceptualizations held by university educators of engaging in teaching in higher 

education, have largely converged on two co1mnonalities within a single dimension of 

variation, as teaching with an intention to transmit information to students, and teaching with 

the intention of developing conceptual understanding of the subject content (Prosser & Trigwell 

1999). Within these intentions exists variation about which teachers develop an intention and 

strategy fonning an approach to teaching either focusing on the teacher's central role as 

providing knowledge through their authority, or one that focuses on the students' learning 

through individual construction of knowledge to develop conceptual understanding of the 

subject content. 

The analyses here determine the c01mnunalities and critical features that define 

conceptualizations of epistemology, teaching and learning. The understandings gained used to 

extract those elements, or facets, of sophisticated beliefs that correspond to conceptual change 

oriented intentions and student-focused beliefs, about teaching and learning, and where 

identified these can be used to infom1 teacher education programs. The qualitative method and 

approach are intended to explore conceptual understanding from a relational, non-dualist 

perspective, which detem1ines the variation in ways of experiencing phenomena. This approach 
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aims at accessing reflective data, which can be compared and contrasted with the quantitative 

findings from Chapter 6, as a means of conformation and cross-checking. 

7.1.1 Aims of the Chapter 

This chapter presents the results of a phenomenographic analysis of 20 interview transcripts 

derived from interviews with teachers in higher education. The analysis investigates specific 

phenomena as expressed in a limited number of qualitatively different ways, representing the 

ways in which university educators conceptualize a given reality. The specific aims of this 

chapter are: 

• To investigate conceptions relating to beliefs about ' truth' and the nature of 

knowing; 

• To investigate conceptions of expertise and the roles experts have in learning; 

• To investigate the conceptions of teaching and learning held by university 

educators; 

• To investigate the nature of relationships between conceptions of epistemology and 

conceptions of teaching; 

• To discuss the time and context related development of epistemological beliefs and 

approaches to teaching; 

• To discuss the limitations of the data collection and sampling. 

By using a phenomenographic approach to interview analysis, this study will attempt to 

reveal the variations, which exist in the way university teachers experience knowledge, 

knowing, expertise, teaching and learning identifying the commonalities and the differences 

existing between conceptions, and the key aspects of variation typifying the categories within 

the outcome space. 

7.2 Phenomenography 

Phenomenography is a research methodology used to provide an insight into representations of 

the way individuals' experience or perceive phenomena (Marton 1981). Uljens (1996) 

discusses the philosophy of epistemology and describes it thus, 'Phenomenography ... 

represents a non-dualist ontological stance' (p.111 ). The recurring theme throughout this thesis 
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is one which explores the relationship between the individual and the world around them 

developed against a background of the individual' s previous experiences, and as such the 

research methodology approaches from a non-dualist perspective (Orgill n.d.). Consequently, 

the discourse provided by participants reveals that ' .. . people talk and conceive of "identical" 

phenomena in very different ways in different conte.,,as' (Saljo 1996). The outcome space of 

these discourses represents the variation in individuals' experience of the phenomenon, 

detem1ined as a limited number of qualitatively different ways of experiencing (Hasselgren & 

Beach 1996; Dall ' Alba 1996; Marton & Booth 1997). 

These different ways of experiencing represent different facets of a phenomenon 

discerned, expressed as categories of description summarising the key understandings and 

critical features revealed in the description of the participants ' conceptions (Saljo 1996). The 

ways of experiencing represent the individual 's conceptualizations and those of the group, 

considered from a second-order perspective, lived vicariously through the researcher 

(Hasselgren & Beach 1996). These discourses explore reflections on experiences, as 

conceptions are the construct of experience. As such, the researcher without preconceptions 

reads the transcripts, so that they remain ' faithful ' to the individuals (Francis 1996: p.36). 

Where commonalities exist between the descriptions of the conceptions, these represent the 

critical features discemed by many and the distinguishing features between the categories 

detem1ined, indicating the hierarchical structure of the conceptions. Relationships exist 

between the categories, which may be inclusive (Francis 1996). 

7 .3 Methodology 

This section outlines the characteristics of the interview sample, the initial aims of the interview 

questions and subsequent changes, finally detailing the specifics of the phenomenographic 

analysis. The methodology uses semi-structured interviews (Cohen, Manion & Morrison 2000) 

as a means of allowing the participants to reflect on tl1eir experiences in relation to the 

conceptions investigated, whilst giving the researcher the flexibility to explore the variations 

experienced between individuals. An initial series of seven interviews were conducted during a 

pilot study of the research methodology in August 2006, using questions and prompts adapted 

from Brownlee's (2000) paper, which investigated epistemological beliefs in pre-service 

teacher training students. Brownlee's research questions were similar to tl1ose used by Belenky 

et al. (1986) in their study of women' s epistemology. Following the initial interviews, 
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alterations were made to the questions and a fu1ther 13 interviews were carried out between 

October and December 2006. 

7 .3. 1 Characteristics of the Interview Sample 

The research outcomes presented in this chapter are based on the analysis of 20 semi-structured 

interviews with university teachers. The pa1ticipants came from the Collaborative Leaming 

Project (7), tHE Bangor (8) and the Oxford DipLATHE (5) communities and were either full

time staff engaged in teaching and research ( 15) or postgraduate students (5) researching and 

acting as teaching assistants in undergraduate classes, or teaching part-time on masters courses, 

or both. Given the voluntary nature of the research the participants' interviews represented as 

much variation as possible, in gender, discipline, teaching experience, teaching level, academic 

domain, education sector and cultural background: 

• Gender: nine women and eleven men; 

• Discipline: eight from social sciences, eight from science and mathematics, two 

from humanities and two from technology; 

• Teaching Experience: four in the new experience range (0 to 6 month's experience), 

nine in the developing experience range (7 months to 9 years experience), five in 

the experienced range (10 to 17 years experience) and two in the senior experience 

range (18 to 38 years); 

• Academic Domain: l 0 from the soft academic domain and 10 from the hard 

academic domain; 

• Teaching Level: 14 were engaged in undergraduate teaching, five in teaching 

postgraduates or academic staff, and one who was not actively teaching at the time, 

but had taught in higher and secondary education recently; 

• Education Sector: 19 participants were interviewed in the context of teaching 111 

higher education, one reflected on teaching experiences in both secondary and 

higher education; 

• Language background: nine native English speakers, four bilingual Welsh/English 

speakers, and seven from non-English speaking backgrounds who were confident 

being interviewed through the medium of English. 
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The variation in the sample reflects the variation in the study population and the range of 

meanings, indicating the validity of any generalizations made from the data, reflected in the 

dimensions of variation detennined. The sample was limited to those teaching in higher 

education, but this reflects the original intentions of the research with interviews carried out 

prior to the expansion of the quantitative data sample to include secondary and outdoor 

educators. The interview sample had the advantage of data acquisition from two universities, 

with a variety of disciplinaiy and cultural backgrounds and ranges of teaching experience. 

7.3.2 The Interview Questions 

Interviews were semi-structured, using discursive phenomenography and split into two question 

sections: the first aimed at investigating conceptions of beliefs about knowledge, knowing and 

expe1tise and the second aimed at investigating conceptions of beliefs about learning and 

teaching in disciplinary contexts. The original questions used in the pilot study are as fo llows, 

and were adapted from those of Brownlee (2000), the prompts indicated in italics: 

Beliefs about knowing 

1. Sometimes people talk about 'searching for truth' . I'm not sure what they're talking 
about. What are your views? 

You can relate this to your specific discipline. 
Is truth absolute or relative? 

2. In learning about something, you really want to know, what is the role of an expert? 

Is it to provide knowledge? Guidance? 
Is it about 'ways of thinking'? 

3. What do you feel and what do you do when experts disagree? 

Who do you listen to? 
Are they expressing an objective reality? 

4. What do you do if lecturers disagree? 

Beliefs about learning and teaching in your discipline 

1. What are learning and understanding? 
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2. How do you prefer to go about learning and how do you know when you have learnt 
something? 

3. Can you describe what you think good teaching is? Why? 

In the pilot study, the interviews conunenced by asking participants what they understood 

'truth' to be, which they could relate to their teaching or researching discipline. It was the 

intention to detern1ine whether they understood ' truth' as being absolute or relative, or ranging 

anywhere in between. This aimed at focusing on detem1ining whether knowledge was 

perceived as attained through individual constructions or received from authoiities and if any 

comparisons or relationships could be made with approaches to teaching. It was intended that 

the results from the interviews could be compared to the findings from the DEBQ and ATI in 

Chapters 4, 5 and 6 as a means of investigating any commonalities in conceptions, which would 

confirm the interpretations of the statistical research. 

The first question draws on elements of Hofer' s (2000) confirmed beliefs of certainty and 

simplicity of knowledge and justification of !mowing. The three following questions explored 

the role of expe1tise in learning, how individuals come to decisions about knowledge when 

experts disagree. These questions related, in pa1t, to the source of knowledge and justification 

of knowing (Hofer 2000). 

The second section, concentrated on conceptions of learning and understanding and 

conceptions of teaching, providing an opportunity for comparison with the conceptions of 

epistemology uncovered in the previous section to determine any conm1onalities between 

conceptions. This reflects one of the general aims of the research to investigate whether 

approaches to teaching are influenced by personal epistemological beliefs. For example, it is 

suggested here that a teacher whose responses to questions in section two indicate that they 

conceive of learning as an active process of knowledge construction by students, would have 

sophisticated epistemological beliefs, indicated in their responses to questions in section one. In 

contrast, those who conceive of teaching as being an infonnation transfer-based process would 

possess nai:ve epistemological beliefs. In some cases, individuals may explore their piior 

conceptions, becoming inclusive of the higher categories representing the development of 

epistemology over time, with nai:ve elements retained in conceptions that are more 

sophisticated. 

Following the pilot study, it was concluded that the initial design of the questions had not 

gained full depth of coverage of the range of the epistemological dimensions present in 
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individuals. The questions and prompts were consequently altered; the altered questions 

indicated below. The prompts, indicated in italics, were used as a matter of course with the 

questions. 

Beliefs about knowing 

1. Sometimes people talk about ' searching for truth' in a discipline. I' m not sure what 
they're talking about. What are your views? (CSK, PAT) 

2. How do you know when you know something? (JKP) 

How do you co,?firm your knowing? 

3. What role does an expert have in learning? (SKA) 

The expert can be in one-to-one contact, one-to-many (lecture) or via research 
publications. 
What does the expert offer the learner? 

4. What do you do when experts in your field disagree? (JKP) 

How do you determine what is right or wrong? 

Beliefs about learning and teaching in your discipline 

1. What is learning? What are understandings? 

2. How do you prefer to go about learning new material and how do you know when 
you have learnt something? 

What changes when you learn? 
How do you confirm your understanding? 

3. What is teaching? 

How do you know when you have taught something well? 

In the first section, question one remained unchanged; question two was replaced by a 

new question. The wording of question three was altered slightly, and the original questions 

three and four were re-worded and merged to become question four. It was felt that this new 

series of questions would be more likely to reveal the full dimensionality of the way individuals 
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conceive of knowledge and knowing, and how they relate expertise to reasonmg m their 

disciplines. 

In the second section, two prompts were added to question two to engage participants 

metacognitively about their experiences of learning. Question three was modified to elicit a 

greater depth of understanding of the participant' s conceptions of teaching. By posing these 

questions to participants, it was envisaged this would initiate a process of epistemological and 

conceptual change in individuals. By reflecting on their current understandings of epistemology 

and their approaches to teaching, teachers would begin to re-evaluate their conceptions of 

knowledge, knowing and teaching and learning in their disciplines. This could lead to a change 

in understandings, reflecting a change in the individual's relationship with the world, later 

manifested in changes of approaches to teaching and learning in their discipline. 

7.3.3 Method 

The interview transcripts' were analysed revealing the variation in participants understandings, 

reflected in the conceptions and categories of description condensed. The categories condensed 

represent pools of meanings related to something unique about the understanding of the 

phenomenon (Hasselgren & Beach 1996). Each section of the interview was read iteratively by 

the researcher, to detennine similarities, or points of consensus and foci represented in 

individual expressions as ways of understanding the phenomenon. Using these, themes were 

identified forming inclusive relationships between the categories. During the iterative readings, 

emergent consensus were compared and contrasted between categories, determining key 

relationships. The consensuses were used to distinguish relationships between the groups, 

confinning the boundaries and the hierarchical nature of the categories. The final conceptual 

categories represent the different ways of experiencing a phenomenon, related through 

experience of the phenomenon in question and the ' ... inherently related nature of human 

experience' (Akerlind 2004: p.366) . These represent the outcome space and variation within, 

and are the outcome of the responses and the context of the interviews (Marton, Runesson & 

Tsui 2004). Finally, the individual transcripts were considered in entirety, indicating that the 

level of complexity of beliefs and conceptions remained consistent across the several 

phenomena described. 
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7.4 Categories of Description: Beliefs about Knowing 

Beliefs about !mowing were condensed into three dimensions of outcome space representing 

differing beliefs and these comprised conceptions of 'huth' , knowing, and expertise. Within 

each of these dimensions were categories of description, represented by dimensions of variation 

within an outcome space, indicating the conceptual categories emergent. The ordering of the 

categories represents a hierarchical relationship between them, with increasing sophistication in 

understanding evident at the higher levels. In many cases, individual' s understandings covered 

more than one category, their beliefs becoming more sophisticated, and often reflecting on the 

differences between their previous understandings compared to their present beliefs, indicating 

that the participants were reflecting on their epistemological development. For each conception, 

the individual categories are defined by a description, supported by quotations from interview 

transcripts. 

7.4.1 Conceptions of Truth 

Four catego1;es of description were constituted, describing qualitatively different ways of 

w1derstanding the nature of 'truth' in a discipline, varyingly focused on the experience thus: 

• Truth as a set of discipline-based concepts acquired by the individual; 

• Truth as relative to the individual; 

• Truth as relative to the individual and society; 

• Truth as an individual 's 'ways of seeing'. 

Each category represents a hierarchical progression from understanding ' truth' as being 

fixed by empirical observations, to 'truth' as being 'ways of seeing', which represent the 

relational ability of the individual to apply meanings derived from concept-based reasoning, to 

objects in relation to context. The differences between the catego1;es represented by key 

variations in the way individuals experience ' truth' indicating the source of knowledge, as 

' truth' derived from authority to constructed ' truths'. The key aspects of the categories 

presented here explain the nature of these categories with verbatim quotes from relevant 

interview transcripts. 
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Truth as a set of discipline based concepts acquired by the iudividual 

In this category, there is a focus on 'truth' as being consistent, often being associated with 

scientific observations and their approximations. The rationale is that with these observations, 

sense can be made, and where observations are consistent and repeatable then 'truth' is proven. 

They are repeatable because individuals can consistently apply concepts and laws, which allow 

them to develop approximations to models of the real world. The quotation from the following 

pa11icipant indicates nai:ve beliefs, which illustrates the basis of ' truth' as being a good 

approximation of the real world: 

' I think it' s what we're all working towards. I don't think it's necessarily 
obtainable but I think it's possible to establish that one position is more true than 
another and that some views are demonstrably false. I don' t think that the 
discipline has an end point. In my discipline people thought in the nineteenth 
century that, that truth could be established through a lot of hard work in 
pa11icular. Source, um, locations of particular sources and I think that nowadays 
we think of it less as an obtainable objective and more of as a goal. I still very 
much reject though relativism. I do think that, simply saying that every opinion is 
valid is an epistemological cul-de-sac that makes most academic research 
impossible. ' (Male, History) 

In the next example ' truth' is illustrated as being a definitive set of rules and concepts, which 

are discipline-based: 

'Probably for me truth would be, um, related to the basic fact in a discipline, um, 
the underlying principles maybe in a particular discipline. Searching for truth? 
Probably searching for the basics in discipline. I'm not sure if truth is the right 
kind of tenninology or words for it but that's the kind of way I would look at the 
statement such as 'searching for truth'.' (Male, Enviromnental Science) 

Within this category, there was a recognition that ' truth' can change with the development of a 

discipline through time: 

' I think there are certain truths out there and so you have to have a basic set of the 
concepts that are proven to be. I come from a scientific background and so there's 
truths that people have proven, they went over it again and other people have tried 
to disprove it but they never succeed so you do need to know them. Sort of like, I 
don't know Newton' s equations of motion. But then you need to, I think, adapt 
them and think about maybe how they interrelate and then if they interrelate 
maybe the relationship isn' t quite set. It's not a singular truth it can be sort of a 
combination. I do a lot of interdisciplinary work as well so I work between 
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physics and biology, and the biology, there isn't always a truth. Like a crab 
doesn' t always become 10 centimeters when it's two months old and so there isn' t 
a singular truth and even though I come from a background where I always 
thought there would be and so I' II phone someone up and go 'I need a number for 
this' and they' ll go 'there isn't one number, we can give you a range' . So there are 
certain things. Yeh, I wish sometimes there was singular truths, as a lot of things 
would make life easier! I think probably some people just haven' t gotten their yet 
and so maybe in 10 years time someone will know a singular truth. I guess it's 
been like that in historically in biology as well. First there was genetics, and you 
just sort of, someone put two pea plants together and mixed them up a bit but then 
after a while people realized that there was molecular truths underneath. So guess 
it will change as well, as science goes on.' (Female, Ocean Sciences) 

Truth as relative to the individual 

'Truth' approaches here from an entirely individual perspective that represents a given 

interpretation of experience held by the individual at that particular moment in time, in some 

cases implying a relational approach to situations. The emphasis here is on ' truth' as being 

many possibilities, depending on who is interpreting it and their cmrent understandings. The 

following quotation is an example of a relational perspective, and illustrates a change in the 

participants understanding, with time: 

' I' m uncomfortable with my view of truth as 1 think my view is constantly 
changing. Do I believe there is a truth? This is relative to the people involved. ' 
(Male, Environmental Science) 

The use of the term ' constantly changing' implies a re-evaluation of ' truth' based on the latest 

infonnation provided. Here the participant conceives of 'truth' as being relative to the 

individual, suggesting an 'everyone's view is valid' perspective, and has similarities with the 

connected /mowers of Baxter Magolda (1987). The next quotation illustrates the nature of 

multiple perspectives of a phenomenon dependant on an individual's level of understanding: 

'Searching the truth, everybody looks out for the truth, but the one thing is you 
never find it. Everybody finds a different solution for that particular 
discipline ... .There could be many truths in my field because everybody gets a 
different reaction to all they perceive and they react differently. So it's a 
combination of several things inside, make sure that some people might get several 
things at a time, some people just one ..... In that there are different categories to, 
so its like all of these are the full major factors which are the real truth but in that 
the small categories people might be facing differently. So yes, I'm going to say, 
there are many truths in this rather than just relying on a scenario or situation, 
there are practical truth in this.' (Male, Health) 
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Within this conception 'truth' is not described as being contextual, or influenced by context, 

affecting the participants relationship with the world. 'Truth' in this case, is perceived as being 

partly discipline-related, implying the use of discipline based laws and constructs. 

Truth as relative to the individual and society 

The emphasis on this category is relativism, but with the recognition by individuals that ideas 

and concepts are socially derived, and ' truths' develop out of concepts that are proven when 

accepted as social consensus. 'Truth' here is relative to the individual, but changeable through 

time, altering as new paradigms emerge through social consensus, changing approaches and 

interpretations. In this category, there is an acceptance of the individual as the constructor of 

knowledge and interpretation, though socially validated. In this category, knowledge is applied 

relational to the world depending on the social consensus: 

'Well, in social work I think it' s enough, things are social constructs and they are 
relative to time and place and things change all the time, so what' s seen as kind of 
a paradigm in one time. You know may change, so thing's change really. So, in 
that sense people' s subjective experiences are more important than any objective 
fact or knowledge. So I think in that sense it' s different from other disciplines that 
might be seeking truth, with a small ' t' , in a scientific way. So, in social work 
though I think it's far more loose than that really that people have an opportunity 
to express their views and everybody's view has some value in it. ' 
(Male, Social Sciences) 

In the illustration below, the relational and contextual nature of ' truth' is revealed, and its 

position in relation to social consensus: 

' I think you have to read a lot and you have to, it takes time to understand your 
discipline and your field and I found that education is quite a vast field and in a 
way I couldn' t say there is one truth in education. I would think that there 
different, depending on what you're looking for. You would have a body of 
knowledge that would guide you on for example how you teach reading or a body 
of knowledge will tell you what is the best way to teach, is it in the morning or in 
the afternoon. But for me the way to go around and search for it wouldn't be on, 
for me to say this is it perhaps I might be able to say something by my retirement 
on a tiny element of it. I like to go to big reviews, that's what I will read to say, 
you know I've got some books and I treat them as almost bibles and big 
handbooks on a field and, I think that the fact that five, or six or ten professors 
came together and reviewed the field and then were able to distilled what they 
understand and then I can read it and put my point of view into it. Do I understand 
the same things from the evidence they produced? This is where I would find the 
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trnth, in the commas (participant makes speech marks with hands), the field I 
think, other than saying its black and white and that's what it is and I wouldn't. 
And also it changes because people change and you know, society evolves and 
therefore what is good in one decade it cam1ot be acceptable anymore twenty years 
down the line. ' (Female, Education) 

Truth as individual ways o_f seeing 

In this category, 'trnth' is constrncted and validated entirely by the individual, applying 

meanings derived from concept-based reasoning. In this sense, ' trnth' is seen as relative to 

perception, and is relational to individual contexts. The individual confronts their interpretation 

of the experience considering the context, fonning their perception of the situation against a 

background of previous experiences leading to the development of individual ' truths'. To 

illustrate: 

'Everybody's looking for the truth. In whatever discipline I think it's very 
necessary. If you, for example, I am a psychologist, we need to know, we need 
answers. The thing is there is not one answer for one question. Because there are 
many ways [ of seeing] I think. ' (Female, Psychology) 

These 'ways of seeing' are perceptions related to the critical aspects or points of focus 

noticed in objects of learning. This focal awareness changes with the individual as 

perception changes with context, a result of the unique set of individual experiences 

attained by each individual: 

' It's one of the great contentions, isn' t it. Especially in the academic world, 
certainly. You get teachers, if you' ve talked to somebody in the hard sciences then 
they know that there are certain facts that you have to know and they think that's 
what I'm talking about when I say ' truths'. There is this confusion between fact 
and truth. I would argue that the world is full of facts. What knowledge and truth 
are is about how you organise those facts into perceptions and say this fact is 
worth looking at and this one isn' t. So biologists see, I look at a tree and say ' oh 
the breeze is blowing through it and it's lovely' that's a fact. A biologist thinks 
that's a really unimportant fact when from my point of view, from my knowledge 
of trees that means that I can lie under that tree and be comfortable, so it's really 
important. It' s just how you evaluate the facts that are out there, so there is a 
confusion between fact and truth I think.' (Male, Learning Technology) 

The perceptions held by the individual, are by definition individual and unique. They are an 

accurate representation of the individuals ' truth' , but as illustrated by the following participant 
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' truth ' is a ' way of seeing'. To know the ' truth' when you have found it would imply there was 

already a proven end and a co1Tect ' way of seeing' a phenomenon. 

' Well, in an academic discipline sense I' m not sure that that's an appropriate way 
of looking at things? ' Cause to my mind disciplines are ways of doing things and 
ways of going about things which revea l whatever there is to be revealed and you 
go exploring for things. So you don ' t know what it is you might confront. So you 
can actually never say whether this is a truth or not. You can only say um ' well, 
that 's interesting' and then you can begin to explore how generalisable it might be, 
how useful it might be or how deceptive it might be in the sense that it's actually 
giving you ideas that aren 't that useful, aren ' t that applicable. The notion of 
defining things by truths seems to me to be um, inappropriate. I think we do 
however, force students who are following academ.ics into this notion that we're 
looking for truths and I' m ' gonna tell you what they are is a sort of thick trap that 
we a ll fall into and I do too. ' (Male, Education) 
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Relationships between the Categories 

The differences between the categories were based on the understandings of the meaning of 

' trnth ' related to the individual' s ideology and epistemology. The relationships between the 

categories represent a holistic detem1ination derived from reading the whole of the interview 

transcripts. These relationships represent variation in the way ' trnth' is experienced and in 

some cases; individuals' reflect on their experiences of 'trnth' so that one category may include 

several features of another. The differences represented by key variations in the way 

individuals experience ' trnth' indicating the source of knowledge, as ' ttuths' derived from 

authority to constructed 'trnth ' . The four qualitatively different ways of experiencing ' truth' 

are made distinct by variation along two key and interrelated themes, which expand in an 

inclusive way, linking and separating the four categories (Table 7.1). 

Co11ceptio11s & 
Key them es 

Role of the 
individual in 
determining truth 

Value of 
experie11ce in 
deter111i11i11g truth 

Ways of Experiencing Truth 

I: Discipline 
based concepts 
acquired by the 

i11divid11al 

Receiving 
knowing 

Emphasis on 
second-order, 

vicarious 
experience 

2: Relative to the 
individual 

Subjective 
knowing 

Emphasis on 
personal 

interpretation 

3: Relative to the 
individual a11d 

society 

Subjective, social 
consensus 
knowing 

Emphasis on 
collective 
experience 

4: A 11 individual's 
'ways of seeing' 

Constructed 
knowing 

Emphasis on 
context and 
perception 

Table 7. I Key aspects of variation in ways of experiencing trnth, held by university educators. 

The role of the illdividual ill the ascertaining of truth 

Throughout the fow- categories there is a recurrent theme relating the nature of the process of 

ascertaining ' trnth' and the extent and role individuals have in this process. The theme spans 

from individuals applying scientific concepts to data derived from experience, to individuals 

interacting with data relationally to apply meaning asce1taining ' ttuth ' at that moment in time. 

In the first category, trnth is ' truth' when it is repeatable and consistently proven through 

disciplinary laws and consttucts. The individual's role is to ascertain ' trnth' through application 

and testing of 'trnths' , with concun-ence of the results validating the conclusions. In the second 
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category, ' truth' differs is confinned only by the individual, leading to unique interpretations. 

This is similar to the 'everyone' s view is valid' approach, and in tum is affected by an 

individual' s stage of epistemological development. Here judgment, based on disciplinary rules 

and constructs, is the basis of ' truth' definition and the individual plays a prime role in the 

definition of 'truth'. 

In the third category, the individual' s role in ascertaining ' truth' is that of a social 

mediator. 'Truth' is detennined by social consensus so that the role of the individual is to attain 

the correct consensus by engaging in discussions and testing of hypotheses. 'Truth' is, 

therefore, at this stage relative to the individual's experience, a combination of personal 

experience and academic knowledge, all collected to fom1 their perceptions, which engages 

with the socially mediated consensus. 

In the fourth category, the individual ascertains ' truth' as the result of experience, 

perception and context. The individual adopts a relational interpretation in response to the 

context and the experiences held in their foca l awareness at that point, leading to the attainment 

of a unique ' truth' . Throughout this theme, the individual' s role in ' truth ' reflects a transition 

from receiver of ' tmth' given by external authorities, to the individual as constructor of ' truth' 

and meaning. 

The Value of Experience in Determining Truth 

This theme represents the expanding emphasis and importance, between categories one to four, 

on the perceived value of personal experience in determining 'truth' . Ranging from experience 

that is derived from empirical laws and rules developed as constructs for interpretation, to 

experience which is partly a combination of this declarative knowledge, first-hand experience 

and procedural knowledge, becoming part of the whole of the individual as a ' way of seeing' or 

knowing. 

To elaborate, m category one teachers see expenence as derived from a series of 

discipline-based mies, acquired through the study of knowledge derived from external 

authorities. In the second category, personal interpretation of these declarative experiences is 

paramount to determining ' truth' and the mies and concepts initially applied in category one 

are individualized, and many ' truths' are valid. In category three, experience is again central, 

but becomes valued within the context of many experiences, provided by others, which lead to 

interpretations, essentially reflecting a consensus model of the world. However, in category 
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four the value of personal experience becomes intrinsically linked to individual perception, 

based on expe1ience, which is applied relationally to unique contexts. 

The four ways of experiencing 'truth' are seen as linked in a hierarchical relationship 

based on inclusivity. That is the experience of ' truth' represented by the later categories (those 

higher in the hierarchy) includes awareness of aspects of 'truth' represented by earlier 

categories (those lower in the hierarchy). These aspects are more often a secondary or 

background focus of awareness to a more sophisticated overall conceptualization. Therefore, 

higher up the categories individuals become more conceptually aware, as their focus of 

awareness is on critical aspects of the object of learning. 

7.4.2 Conceptions of Knowing 

Three categories of description, describing qualitatively different ways of understanding the 

nature of knowing were revealed, with varying focus on the experience of confinning knowing 

thus: 

• Knowing as the ability to produce accurate explanation and application; 

• Knowing as the ability to apply concepts in different situations; 

• Knowing as a relationship with meaning. 

Each category represents a hierarchical progression from knowing characterised as 

reproduction, to knowing as being able to apply meaning relationally. The differences between 

the categories are represented by key variations in the way individual's experience knowing, 

indicating the source of knowing, as knowing received from authority to individual knowing 

and constructed meaning. Each category is described below, and is illustrated with quotations 

from interviews, highlighting the key aspects of each category. 

Kn.owing as the ability to produce accurate expla11atio11 and application 

In this category teachers confirn1 their knowing as the ability to give an accurate verbal 

explanation of a subject to others and in many cases, the role of the listener is as a student 

receiving instruction. This fonn of explanation is a transmission of knowledge, which may be 

in their words, but more often takes the forn1 of memorization. The explanation is repeated, 

often internally, until an accurate verbal explanation can be reproduced, confirming knowing. 
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There is an element of being able to put knowledge into practice with some variation of 

perspective. In the following quotation, perspective is introduced of as a way of confirming 

knowing, by being able to apply knowledge differently to its original form: 

' For me personally, with revising for exams and all the rest of it, um, I'd give 
myself a little test. So if I were to try and learn something on a particular chapter 
or a particular section I would give myself a little test, run it tlu·ough in my head 
and then look, refer to the chapter or whatever to see if I actually do know. If I get 
the basic facts rights, ifl get the flow of it right, um. If what' s running in my head 
is the same as what's down in the paper but also I think a big part of it would be if 
I would be able to apply what I'd learnt to something similar but maybe with a 
slight, different angle. Similar question but maybe a slight different angle, it's not 
just about knowing the exact, it's not just about learning word for word what's on 
the paper, or what ' s in the chapter or whatever, it's about being able to apply what 
you know.' (Male, Environmental Science) 

This quotation below illustrates the application of knowledge to confirm knowing: 

'I guess if I know something I'd be able to explain it properly to someone without 
so11 of having to go look it up in a book again and again, and again. So, um. How 
would I confirn1 whether I know something? Probably applying it, a lot of the stuff 
I do is physics so applying the physical equations or modeling them, making a 
computer simulation, something like that. ' (Female, Ocean Sciences) 

Knowing as the ability to apply concepts in d~fferent situations 

The emphasis in this category is on the application of concepts to different situations. Knowing 

is confim1ed by explanation and is interactive fanning a conversation, which can be held with 

others or as part of an internal dialogue testing the possibilities so that logical sense can be 

made. Knowledge and knowing are actively questioned by others and internally, through 

reflections on understanding. By applying knowledge to other situations, varying situations 

becomes an important part of confinning knowing and checking understanding: 

' How do I confim1 when I know something? If I can ... Like a theory or a concept 
or something? 

Yes. 

If I can understand it and if I can, if I know where to look for the infonnation and 
ifl read some thing else and if I can relate what I've already, I don't know, I don't 
know how to explain it. If I can, um. If I've read something today and I've 
understood it and then I think I've got that knowledge and then if something 
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completely different. If I read something completely different I can maybe relate 
that concept back and I think I know something and if I can maybe talk about it to 
other people or write about it, I think! ' (Female, Marketing) 

This quotation below indicates the difference between memorizing facts and applying 

knowledge. 

' I suppose when you can, well when you understand the concept, you can apply it 
I think in a different situations than where you learned about the concept. So an 
evidence of that facts, is just when you know the fact when you can reproduce it. 
But facts you can also just look up somewhere, you don' t really need to remember 
them I suppose. So yeh I think it's about being able to apply concepts, you know 
in other situations.' (Male, Ocean Sciences) 

Here the practical application of knowledge to new situations is illustrated, and the notion of 

self-reflection to improve understanding: 

' I think here, a good way is actually being able to explain it to somebody else in 
your own words that you have understood something and then you are actually 
able to convey it and explain it to somebody else and maybe use it in practice. l11 
social work if you' ve been studying an area for example social values or anti
discriminatory practice then you can have head knowledge about that, but actually 
knowing about it means that you have to actually practice that with service users 
for example, and receive feedback and reflect on that yourself to see whether you 
actually have changed your own views or your own prejudices or assumptions.' 
(Male, Social Science) 

Knowing as a relationship with meaning 

In this category, the individual approaches knowing from a relational perspective. Knowledge 

and knowing are seen as relational to varying contexts and the individual is able to apply 

meanings to objects, representing a flexible performance capability. The emphasis here is on 

confirming knowing by being adaptable, confident and comfortable in knowing. 

'Yeh I mean I think, I think this is probably um, the most difficult thing uh. You 
know because you can do. You know because you can. So um, if I look at 
something and I want to know what it means I can give it a meaning. If I can' t 
give it a meaning I don't know what it's about and so therefore I'm, I have a great 
feeling of insecurity that, you know ... I know because I can attach meaning, do 
something, tell somebody else. Explain it to myself and compare it with other 
things ... No, but whatever so um, I think recognizing you don' t know is the thing 

259 



Chapter 7 Concep1io11s of Episternology, Teaching and l earning 

that happens. You don' t notice that you know, you only notice when you don' t 
know. Does that make sense?' (Male, Education) 

The quotation below indicates the relational nature of knowing as giving meaning and 

therefore, knowing. This demonstrates that with increasing epistemological sophistication 

individuals become more focally aware of critical aspects of phenomena, with a greater 

number of experiences fonning their perception or background awareness: 

'I suppose here, when I was thinking about it before, I thought that there were two, 
two types of knowing. And there was the one type of knowing a scientific fact and, 
um, that would be when I was certain of the experimental report. Having said it as 
being observed and I was sure of the validity of the report and the way of 
measuring it, so whether there were errors and whether they admitted what they 
thought they were, they had. But if I was certain of those then I would feel that I 
knew that fact. Um, with regard to the more ...... theorem side of things ......... in a 
way .... .. in a way I think .. .. ... I think, when I think about this question I kind of 
thought about knowing something and how you confirmed in knowing it as part of 
the same thing. But it was something about ' if l know something its part of me' 
and so, um, and I interpret other things in the light of that that I know, and so .. . . ' 
(Female, Chemistry) 
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Relationships between the Categories 

The differences between categories were indicated by the variations in individuals' experiences 

of confirming knowing. The relationships between the categories were inclusive, in that the 

more sophisticated understandings of confinning knowing often included elements of the less 

complex or nai:ve conceptions. The situation was not the same in reverse. The difference 

represented by key variations in the way individuals' experience knowing, indicating the source 

of knowing as received from authority to individual knowing and constructed meaning. The 

three qualitatively different ways of experiencing confinning knowing made distinct along two 

key and inten-elated themes, which link and separate the three categories (Table 7.2). 

Conceptions & 
Key themes 

Role of others in 
co,~finning 
knowing 

Nature of what is 
know11 

Ways of Experiencing Knowing 

1: The ability to produce 
accurate expla11ation & 

applicatio11 

Receivers 

Derived from authority 

2: The ability to apply 
concepts in differe11t 

situatio11s 

Provide interaction, 
exploring perspectives, 

testing realities 

Validation through 
interaction 

3: A reflltio11ship 
with 111 ea11i11g 

None 

None 

Table 7 .2 Key aspects of variation in ways of experiencing knowing, 
held by university educators. 

The role of the others ill c01~firming knowing 

This theme occurs to a differing degree and relationship with others throughout the three 

categories, from seeing others as simply students to be lectured at, or seeing the role of others 

as a means of in teraction to confinn knowing and understanding. Through testing reality and 

engaging with others perspectives in a relational approach to knowing. 

To illustrate, in the first category, the individual views others as an audience whose role 

in confirming knowing is simply to listen. The individual uses them as a stage or platfonn to 

explain their understanding, confirmed by their own competent repetition. Where this involves 

teaching, then the idea is to transmit the infonnation to the students for learning. 

In the second category, others are seen as a means of confirming knowing through 

interacting, testing and confirming the knowing using questioning and logic. Once the 
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individual can successfully defend their understanding or confinn that their understanding fits 

with that of others then they know that they know. In the role of confinning knowing, engaging 

others to test reality reflects Baxter Magolda's (1987) 'roles of others' present in transitional 

!mowers who expect peers to help them explore perspectives, and present in independent 

knowing where peer consensus is sought to confirm knowing. 

In the third and final category, individuals are able to view understanding from differing 

perspectives, but not necessarily needing others to confirm understanding or to interact with, as 

meaning is reasoned and applied relationally and flexibility to objects. 

The nature of what is known 

This theme is represented by understandings of the nature of what is known between the three 

categories and the relationship between what is !mown and not known. In the first category, 

what is known is that which is derived from external authorities and textbooks, and may 

represent procedure. What there is to know can be memorized and repeated, or an action 

perfom1ed. This way of knowing reflects a given reality. 

In the second category, the nature of what is known is that understood through interaction 

with others and relates to an objective reality. In the first instance, interaction causes what is 

known to be questioned by understanding, what is understood and can be validated through 

observable mies is what there is to be known. The interaction with more capable peers and 

senior academics reveals what is to be known, confim1ed by agreement, formed through social 

consensus on what reality is. In contrast, the third category privileges the individual, as 

knowing is known by its relational application to situations and the individual's experience. 

What is not known, becomes evident through what is known, and knowing takes on 

subjectivity, using reasoning, with each individual obtaining a unique set of meanings. 

7.4.3 Conceptions of Expertise 

Beliefs about the nature of expertise and the role experts have in learning were condensed 

into three categories of description. The responses to the interview questions were 

directed at the role experts had in the interviewees' or their students' learning, and the 

majority of responses concentrated on conceptualizations of what it meant to be an expert, 

with the role of experts in learning emerging as a theme. The three categories of 

description constituted describe qualitatively different ways of understanding the nature of 

expertise in a discipline, with varying focus on the experience thus: 
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• Expertise as the ability to impart facts and transfer knowledge; 

• Expertise as experience in a field and knowing how to do something; 

• Expertise as developing w1ique understandings and the ability to think in ce1tain ways. 

Each category represents a hierarchical progression from understanding expertise as being very 

knowledgeable in a particular field, with an ability to transfer knowledge to others, to expertise 

as the ability to think at an abstract level, representing 'ways of thinking'. The differences 

between the categories are represented by key variations in the way individual's experience 

expertise, characterizing expertise as knowledge transmission to engaging conceptual 

construction. The key aspects of the categories are presented here with verbatim quotes from 

relevant interview transcripts to explain the nature of these categories. 

Expertise as the ability to impart facts and transfer knowledge 

In this category, there is a focus on the expe1i as having the ability to impart facts and 

knowledge to the learner by a process of infonnation transfer. The expert is viewed as being 

someone very knowledgeable in a particular subject field, with the ability to transfer the 

knowledge to learners through presentations and engaging in discussion and questioning with 

students. It is recognised that expertise stems from varied experience. The primary role of the 

expert, when interacting with learners, is to be a source of ideas, reflecting models for 

understanding and inspiration. The quotation from the following participant illustrates the 

nature of experts as possessing the ability to impart facts derived from broad subject 

knowledge: 

' I think its two things, two really obvious things. To impart the facts, cause if you 
don't have the facts you can' t get anywhere, but on the other hand the expert also 
has to inspire. They' ve got to light the fire for you to want to go on and find out 
more. A teacher isn' t just didactic, their not just someone who's telling you the 
facts, their also an inspiration, but the facts do have a role. It' s quite cool in some 
circles to say 'no you shouldn't impa1i facts ' . I always like facts , if I'm talking to 
someone with more knowledge than myself I really appreciate it when they give it 
to me, but I also like to be inspired to find out more. ' (Female, Social Science) 

In the extract below, the nature of expertise becomes 'all-knowing' in a pa1iicular field and the 

expert's role as a teacher defined by the ability to transfer knowledge: 
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'If he' s worthy of such a title as an expert I think he should be able to transfer a lot 
of his knowledge to you because after all he' s probably very experienced in that 
field be it on the practical side or via research or whatever. I think he should be 
able to, like I said, be able to transfer a lot of that knowledge to students but also 
make them think about the wider picture. If he can only transfer a pa1t icular 
amount of knowledge on a very specific subject that ' s he's a particular expert 
about then that would limit his abilities to teach I think. If he can apply or teach a 
wider sort of context or subject, um, then I think that would benefit the students 
even more. Like I say if he' s so called ' expert' I think he should be able, well 
obviously give a lot of his expertise over to his students.' 
(Male, Environmental Science) 

Expertise as experience in a field and knowing how to do something 

Expertise is conceptualized here as being characterised by having wide and varied expe1ience 

in a subject field, and differs from the previous category in that there is recognition that expe1ts 

may not know all the answers, as expertise is not fact-based. The emphasis here is on the 

development of expertise over a period gaining the ability to view knowledge from multiple 

perspectives. The expert develops their expertise through reading and interactions, leading to 

experimentation and a process of 'coming to know' , by which they begin to develop the ability 

to notice critical features of an object of learning and disregard facts that are not relevant. The 

expert creates learning opportunities for others and promotes the construction of knowledge by 

learners, but is a role model for understanding at the same time. The following quotation 

illustrates the nature of experience in expertise: 

' Expe1ience counts, so I'm going to say that the expe1t must have had experience 
over the period of time which has elapsed as well as changing era and the 
changing world. So they have kept themselves updating. So they have kept 
themselves updating, whereas the new learners who are going to be educators or 
experts, they always have some kind of a role model. .. of discussion and giving us 
question marks so that we think rather than just giving the question as well as 
answer. The whole idea is to give the question and wait and then we get the 
answer like ' you got to think of that' and then you 've got to tell us. So that makes 
us think all the time. I'm going to say, makes us think critically, deep and giving 
us deeper approach of that understanding which helps us do, again deliver it in the 
same manner. I'm going to say the understanding which we have been given, I 
say we usually choose some person as a role model which we lead into the same 
path though our subjects might be different, but the way and style of teaching and 
learning is almost ' gonna be the same instead of the subject and that really helps 
the expert you know. ' (Male, Health) 
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The quotation above also indicates the inclusiveness of the previous category here, identifying 

experts as role models. In the following illustration, the notion of expertise as the ability to 

present multiple perspectives is introduced, with the use of examples that may be derived from 

experience or represented in the ability to think flexibly in new perspectives: 

' I think they can offer, urn, clarification and maybe a different stance or, on 
something which you think, which you might already understand, but then if you 
listen to an expert they might be able to put it in a different point of view or in a 
different context which you hadn' t previously thought about and so I think it, um, 
increases your knowledge and .. . (pause) ... what was I go1ma say? Yeh, they can 
give different examples which you haven' t thought about before.' 
(Fem ale, Marketing) 

Expertise as developing unique umlersta,ulings and the ability to think in certain ways 

The emphasis on this category is expe1iise as the individual ' s unique 'way of seeing' facilitated 

by the ability to think abstractly developing unique understandings. The understanding here is 

that expertise is derived from the expert's unique set of experiences. Experts have achieved a 

ce1iain level of conceptual understanding represented by an integrated set of background 

concepts that lead to their unique ' ways of thinking' . Their role with learners is as a facilitator, 

encouraging deep learning and critical thinking as opposed to knowledge acquisition, 

highlighting areas where students' deep understanding is amiss, coITecting misconceptions: 

' Well, I think much of what I've said really. It's those, it's pointing out those areas 
where I can see that it's out with my current deep understanding of what' s going 
on. And that may, generally speaking I find now that in the field of learning, which 
is where I' m focused, it' s usually because of background. It's usually because 
something else in their background, a sociologist or a philosopher or something. 
It's actually now very seldom psychologists, because ifl talk to a cognitive neuron 
scientist I know enough about cognitive neuroscience to know where their coming 
from ... So the role they have for me is, is broadening that uh, or switching levels, 
being able to switch levels in turns of looking for ways of explaining what we see 
going on in learning. I don't think generally we see different things going on. I 
think generally we label them differently and so, therefore being able to function 
with those things I think is. That's a key function for me is as a learner in that 
situation.' (Male, Education) 

In the following illustration, the relevance of extensive background experience is indicated, 

leading to strong conceptual linkage. This conceptual linkage affords the expert the ability to 

vary their perspective specifically when deconstructing processes. The following quotation 
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illustrates how an experts umque way of understanding can affect the way a learner 

conceptualizes experience: 

'Ok, right. Well I suppose when I was thinking about this I was thinking about 
had, I had an experience where I was very aware of an expert changing, well 
involved in my learning. And I thought of one which was a professor that I worked 
fairly closely with for some time and we had been working together on some area 
and he's been away at a conference, he'd been thinking various things and he 
came back and explained to me a different way of observing in, of interpreting our 
results. And, um, it ... (pause) ... I always remember it because it was just an 
amazing experience, it suddenly, it was like the whole landscape of everything had 
changed from that, that one sort of. I mean in a way his comments were very brief 
but it completely changed the way ... (pause) ... Well it completely changed all my 
thinking in that area from that time forth. And so I think experts can have very, 
very significant roles in, in learning. I mean many times I' ll be listening to a 
research seminar and it will change, it will change my view's a bit. I mean not 
usually a kind of major change like that and similarly reading research papers, 
um ... (pause) I would say that often the impact is much more through when 
someone is speaking, is not necessarily, not necessarily actually the words that 
they say so much as the way they present something or the, which can tell you a 
lot about what there background concepts are I suppose. And sometimes it 's just 
the same facts that I might read, if I might read them I would keep them in the 
framework that I already had. But when someone else presents them somehow it 
can come across subtly differently and suddenly you think 'Oh, cor! ' and I think 
that that's probably more, I mean you obviously do get infonnation from just 
reading papers but not in that same way ... '. (Female, Chemistry) 

The same participant continues, explaining how her own role as an expert can influence the 

'ways of thinking' of students: 

'What do you, as an expert yourself, what um, what do you like to try and offer 
when you teach or other learners? 

.. .It will sometimes be, I think, offering a new interpretation for them in the way 
that I was describing someone doing for me. In other times though I think it will 
be more, what I find myself doing is offering a logical framework for reasoning 
something.' (Female, Chemistry) 

Relationships between the Categories 

Within some of the statements, there was a focus on the role of experts in learning and relating 

to knowledge, providing the themes, which covered the categories and form the interrelated 

relationships between the categories. There was a change in emphasis on the role of experts in 

learning which was reflected in the different categories. The nature of how experts deal with 
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knowledge, for example what they notice was an emerging theme represented in the 

relationship between the categories. The difference represented by key variations in the way 

individuals' experience expertise, characterizing expertise as knowledge transmission to 

engaging conceptual construction. Both these themes expand to include the three qualitatively 

different ways of conceptualizing expertise, and to separate the three categories (Table 7.3). 

Co11.ceptio11s & 
Key themes 

Role of experts 
in learning 

How exp erts 
deal with 
knowledge 

Ways of Experiencing Expertise 

I: lmparti11g facts & 
knowledge transf er 

Transmitter 

Storing facts and ideas 

2: Experience in field & knowing 
how to do something 

Facilitator 

Experience deri ved 

3: Developing unique 
umlerstandings 

Engager 

Conceptually derived 

Table 7 .3 Key aspects of variation in ways of experiencing expertise, 
held by university educators. 

The Role of Experts in Learning 

The role of experts in learning is outlined in the categories of description, but qualifies for 

further description here as the emphasis on the role changes across the categories. This theme 

is represented by a key expansion in focus between categories one and three from perceiving 

experts as transferors of knowledge and ideas, to altering others' 'ways of thinking' . 

To elaborate, in category one the expert is seen as imparting facts through a process of 

interaction, by a means of questioning they become a source of ideas and a role model for 

understanding. In category two, the role of the expert transforms from knowledge transmitter to 

facilitator of knowledge construction, achieved by creating learning opportunities for students. 

In category three, the expert becomes someone who the learner can engage with as a scaffold 

for abstract thinking. During this process the learners 'ways of seeing' are challenged leading to 

the development of altered perspectives and an enhanced ability to recognise critical features 

and draw inferences. 
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How Experts Deal with Knowledge 

This theme is represented by an expanding focus between categories one and three from a 

perception of expertise being characterised as the possession of knowledge represented by 

discrete facts in a subject, to expertise as the ability of the expert to think abstractly in a se1ies 

of processes applied to knowledge. To elaborate, in category one the expert is seen as storing 

knowledge as a series of facts and ideas, gained through interaction with external sources, such 

as books and other publications. In category two, experts are seen as deriving knowledge 

through a variety of experiences, over time, leading to a change in understanding of knowledge 

as an element of knowing how to do something. For example, making inferences using subject

based laws and concepts. In category three, expe1ts are seen as dealing with knowledge; 

interpreting and drawing conclusions, at a fundamental conceptual level, afforded them by their 

unique set of expe1iences. 

7.5 Categories of Description: Beliefs about Teaching and Learning 

Beliefs about the nature of learning and understanding and their relationship to teaching were 

condensed into two categories of outcome space representing differing conceptions and 

understandings. These comprised conceptions of learning and understanding, and conceptions 

of teaching. Within each of these dimensions or conceptions, were categories of desc1iption 

represented by variation within the outcome space and the conceptual categories emergent, the 

differences between the categories reflecting differences in understandings . The ordering of 

categories represents a hierarchical relationship between them, with increasing sophistication in 

understanding evident at the higher levels. In many cases individual understandings covered 

more than one category and indicated that participants had grown in their conceptual 

representations of learning, understanding and teaching to be more sophisticated, retaining an 

altered perception of the previous category, evident in reflection and indicating their change in 

understanding with time. The differences between the catego1ies are represented by key 

variations in the way individuals experience learning and understanding, as memorizing and 

repeating facts to creating interrelated conceptions. For each conception, the individual 

categories are defined by a description, supported by quotations from the interview transcripts. 
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7.5.1 Conceptions of Learning and Understanding 

Three categories of description were constituted, describing qualitatively different ways of 

understanding the nature of learning and understanding, varyingly focused on the experience 

thus: 

• Leaming as the acquisition and memorization of basic concepts and facts. 

Understanding as the ability to apply facts and concepts. 

• Leaming as acquiring a set of basic concepts and facts through expe1ience. 

Understanding as the ability to apply knowledge and concepts with variation. 

• Leaming as a change in understanding. 

Understanding as a change in the learner's relationship with the world 

Each category represents a hierarchical progression from conceiving of learning as resulting 

from knowledge transfer, and representing one end of a continuum with understanding 

expressed as repeated perfonnance, to learning as a process of change within the individual 

whereby understanding influences a perfonnance capability within an environment. 

Learning as the acquisition and memorization of basic concepts and facts 

Understanding as the ability to apply facts and concepts 

In this category, there is a focus on learning and w1derstanding as being separate processes, 

defined here in the context of academic knowledge. The process of learning involves 

memorization in a form of rote-learning, making notes, re-reading and re-writing infonnation 

that is understood to represent the basic concepts of a subject. It is acknowledged that learning 

can take place without understanding. Understanding is the ability to accurately repeat the facts, 

but also apply them, sometimes with variation. The following quotation illustrates how learning 

and understanding are distinguished as two separate processes: 

'Well, I don' t know if I see it in the same way as other people, learning to me is 
much easier than understanding because I've got quite a good memory and I quite 
enjoy learning and learning is really easy. Leaming is picking things up. 
Understanding is something much harder and I can understand quite a few things, 
but when I think of things I really can't understand like some mathematical 
concepts because I'm very weak mathematically or some philosopher ... 
Understanding is being able to see what that person means. I can learn, but there 
are some things I can't understand. In tenns of the math' s it' s because my brain 
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just doesn' t seem to work that way and in tenns of some, for example, 
philosophers that I've liked to read and I've wanted to understand. I can eventually 
understand them. I've got to read it several times and then it will click. So 
understanding is much harder than learning. ' (Fem ale, Social Science) 

In the illustration below, learning is conceived of as memorization and here the distinction with 

understanding is explained thus: 

' I think there is a difference between learning and understanding. You can learn 
something and know it for two hours and just long enough to get through whatever 
you need to know it for and then discard it again and it's gone or you can learn 
something with the aim to understand it and then. I think you do need to learn 
something before you can understand it, you either need to learn the basic concepts 
and then understand how to put them together. But I guess the understanding is in 
the application of how you can use it or spotting the application as well I guess.' 
(Female, Oceanography) 

The quotation illustrates that learning must come prior to understanding, as a separate process. 

Learning as acquiring a set of basic concepts and.facts through experience 

U,ulerstamling as the ability to apply knowledge and concepts with variation 

The emphasis in this category is on learning and understanding as developing through 

experience. The learner' s knowledge is grounded in the acquisition of a set of subject-based 

and discipline-related concepts that are tested through interaction with the world. 

Understanding is the ability to apply these concepts in different contexts and from a variety of 

perspectives. In this category, understanding is described as the ability to see the different 

elements of a subject at a higher level and the interactions between these, which give meaning. 

In some cases, understanding is attributed to being more confident, with the abilities to 

theorize, generalize and add variation to a subject. To illustrate: 

' I think learning is the necessary precursor to understanding but not necessarily 
always takes place. It's perfectly possible to learn and not understand as I have 
done myself, GCSE's and things. I don't think understandings possible without 
learning. So in that sense I think they, you can draw a line from learning to 
understanding. I'm not sure how we define understanding. We could go back to 
definitions of knowing; I mean knowing and understanding are as I see this largely 
synonymous, here. So the ability to relate what you've learnt to other issues, 
concepts, themes. To explain to somebody else, to show to other people why it 
might be important, that sort of thing. I think understanding is a slippery topic.' 
(Male, History) 
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In the following example, the ability to see how things work is introduced, with the notion of 

applying concepts to new situations, introducing variation: 

'Um, I guess it' s to do with knowledge. You know learning could be just learning 
facts or knowledge, but then understanding your going beyond that you know, 
your not just learning the knowledge, your not gaining that, but your trying to 
understand concepts, you know how things work. It's not just purely a list of 
things, um, and perhaps you could use the concepts to apply them to new 
situations. ' (Male, Psychiatry) 

Recurrence of features from previous the category is illustrated in the potential differentiation 

of learning from understanding by some, as opposed to conceiving of two processes with are 

interlinked and fuse with each other through a gradual continuum: 

' Well I, I, I' m not sure. I think I could define learning something as understanding 
something, so in that sense there wouldn' t be any, any difference and 
understanding for me is what I said in the first, what I answer in the first question 
is being able to, what you have learned in a given situation or in a given problem 
in a particular situation. Being able to use that in different situations or to use that 
piece of knowledge or generalize what you have learned, I don' t know teclmiques 
or ways to approach problems or way to solve problems in different situations. ' 
(Female, Physics) 

Learning as a change ill ullderstanding 

Understanding as a change in tl,e learner's relationship with the world 

In this category, there is a significant change in focus on the relationship between learning and 

w1derstanding, with a shift away from the separation of the two phenomena to an understanding 

that the two are fully integrated. Leaming is illustrated as a process of discovery and represents 

a change in understanding. As learning changes understanding, then the individual' s 

relationship with the world is changed and they ' see' in different ways from that moment 

forward, noticing different things about objects of learning. In these examples, the two 

processes, learning and understanding, are intertwined, to illustrate: 

'Learning is a change in understanding, but this is also manifested in a physical 
change. Leaming is a process by which understanding changes our relationship 
with the world.' (Male, Environmental Science) 

' .. . I'd say well learning is a process of change and this is how I'd use it and use 
this as a process of change in my w1derstanding. And my understanding is how I 
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relate to the world. So that it's an experiential notion. However, I do recognize 
that we can use the word learning or coming to understand, and understanding 
something and working to understand something in place of that. And then what I 
have at the end is learning. I have learnt something. So the learning that I have 
could be - you could transpose those words. So you just have to be careful I think. 
But basically we're talking about a process of change in our relationship with the 
world and we can put the label learning on that or we can put the word label 
understanding on that and change the noun. So the concept is about the change in 
the relationship between the person and world.' (Male, Education) 

Relationships between the Categories 

Accompanying the first question in this section, which asked participants' ' what is learning?' 

was a prompt, which asked them to explain how they learned. This provided another 

perspective on learning and indicated whether the teacher's learning strategy aligned with their 

understanding of the learning expe1ience and their expectations of student learning. There was 

a change in the approach to learning adopted by teachers, compared to how they desc1ibed 

learning, reflected in the three categories. The differences represented by key va1iations in the 

way individuals experience learning and understanding, as memorizing and repeating facts to 

creating interrelated conceptions. This theme expands to include the three qualitatively 

different ways of conceptualizing learning, and to separate the three categories (Table 7.4). 

Conceptions & 
Key themes 

Teachers' 
approaches to 
learning 

Ways of Experiencing Learning and Understanding 

/: Acquisition & 
memorization of basic 

concepts and facts 

I: The ability to apply facts 
and concepts 

Systematic 

2: Acquiriug set of basic 
concepts & facts through 

experience 

2: The ability to apply 
knowledge mu/ concepts 

with variation 

Systematic, strategic 

3: Change in 
11mlerstandi11g 

3: Clumge in the 
learner's relationship 

with the world 

Holist ic and deep 

Table 7.4 Key aspects of variation in ways of experiencing learning and understanding. 

Teachers ' Approaches to Leaming 

This theme represents an expanding focus between categories one and three on approaches to 

learning, ranging from a systematic and strategic approach, used where knowledge can be 
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identified as discrete, to learning through experimentation, and finally holistic and deep 

learning, where knowledge comprises interrelated propositions. A significant change in focus 

was on teachers' validation of knowledge and experience. To elaborate, in category one, 

teachers used systematic strategies of rehearsal and memorization characterised by copying 

notes from texts, practicing experiments and setting self-tests. The internal validation of 

knowledge and understanding was confomed by experimentation with the world, through 

research and others' opinions. Teachers often expressed their confim1ation of learning as being 

able to stand up and talk about a subject or teach. 

In category two, teachers expressed learning as being more strategic as often they were 

engaged refreshing previously learning's or learning new material to present in lectures. Their 

strategies involved reading and relating the subject matter to their own experiences, creating 

examples in their teaching, making notes and conceptual blocks to think about certain things in 

certain ways. They used discussion with peers and more knowledgeable others, as well as 

gaining opinions and seeing if their view coincided with others confinning learning. 

In category three, teachers approached learning as a process of exploring knowledge as 

it varied between contexts, immersing themselves in ideas through observation, listening to 

presentations, reading, and being engaged in questioning and discussion with peers and 

students during teaching. They use reflection to develop understandings, comparing them to 

experiences, noting differences and then re-thinking their understandings as a validation of 

knowledge. Leaming for them represented a change within themselves, leading to change in 

their relationship with the world. At the transition between category one and two when reading 

texts, participants were highlighting points of interest and making short notes to pe1iinent 

points. 

7.5.2 Conceptions of Teaching 

Two categories of description were constituted, describing qualitatively different ways of 

understanding the nature of teaching in a higher education, varyingly focused on the experience 

thus: 

• Teaching as transferring knowledge and application to students; 

• Teaching as creating learners to develop knowledge and understanding. 
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Each category represents a hierarchical progression from understanding teaching as 

being a process of transference of knowledge to students, to teaching as being an interaction 

with students that facilitates and develops learning within the individual, and recognizes 

knowledge as being constructed through enquiry and engagement. The differences between the 

categories are represented by key variations in the way individuals experience good teaching, 

as positive feedback and results to developing understandings. The key aspects of the 

categories are presented here with verbatim quotes from relevant interview transc1ipts to 

explain the nature of these categories. 

Teaching as transferring knowledge and application to students 

In this category, there is a focus on teaching as a process of transfeITing knowledge and skills to 

students. The rationale is that with knowledge comes understanding, tested by providing 

opportunities for knowledge to be applied, and in this way, understanding is confinned. The 

teacher's role is to provide learning opportunities where students can acquire skills, as well as 

providing support and inspiration. The quotation from the following participant acknowledges 

a transference approach to teaching whilst encouraging application to indicate understanding: 

' I think for me, teaching is, yeh. Bringing knowledge to people and making sure 
that they know how to apply it. Getting them to understand, but then I think, yeh, 
making sure they realize as well how it applied in real life. I think a lot of the 
teaching that I've had, like as a student, has always been very ' this is all this 
knowledge', have it and. But they never b1ing into perspective how in real life, in 
reality outside of what happens in your little world, it can actually be useful, so I 
think I'd like to sort of yeh. Make sure you highlight that to students. Um, so I 
guess you know when you 've taught something well when they do go out in reality 
and apply those concepts in a different environment maybe or something like that. ' 
(Female, Ocean Sciences) 

In the following illustration, the nature of transferring knowledge as the basis of teaching is 

evident, and also highlights the use of interaction within this conception: 
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'Teaching is taking your knowledge and experience and talking and teaching, um, 
transfening your facts and your expe1ience onto students, but also directing them 
in other, um, in to, um other means because you' re not ever going to know 
everything about your subject and you might even be wrong about certain things. 
So maybe g1v111g them other directions, talking to them and, um, 
interacting . . . (pause) .. . yeh, just giving them knowledge, making sure they 
understand it and making sure they can apply it, they can give examples. ' 
(Female, Marketing) 

Again this quotation illustrates the dominance of the teacher' s role as transferor of knowledge: 

'Yeh, um. Well, yeh in the end I think it's about transmitting the understanding 
that I've got of that subject to the students. But while doing that they a lot of 
background infomrntion as well and a lot of factual infomrntion to be able, to 
apply that, the concept and the understanding to because otherwise it' s just empty 
but ' I can' t do anything with' . For example, this first year undergraduate course 
I'm teaching now is a little bit of understanding and an awful lot of facts basically 
that uh, that they have to remember. ' (Male, Ocean Sciences) 

Teaching as creating learners to develop knowledge and understanding 

In this category, there is a focus on teaching as being the creation of learning environments 

affording individuals construction of knowledge. The teacher' s role is to engage students and 

challenge existing knowledge and understanding, creating opportunities for learning. The 

student's role is to participate intellectually, working things out for themselves and creating 

understandings. The quotation from the following pa11icipant indicates a constructivist 

approach to teaching, whereby the learner is central in making meaning: 

' Um, but teaching, teaching well. Well it has, it has to reside, as far as I'm 
concerned in a sense in the progress that people make and it ' s gotta be judged 
against what it' s for. And teaching is only for supporting learning ... So it's gotta be 
both ways because there if there 's no engagement, and if students don' t come to 
learn. If they just simply come to record and, and not engage with how your trying 
to go about thinking about things then, then um.' (Male, Education) 

The illustration below indicates the role of the teacher in facilitating learning through creating 

an appropriate environment: 

'Teaching is about getting other people, I think to participate and it' s about kind of 
a two-way process with the people who are studying. It has to be a two-way 
process. It's like a relationship with the student really, so that you are aware that 
they, some of them, are at different stages and it's to create a kind of democratic 
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learning environment where, you know, people from different backgrounds feel 
comfortable enough to be able to learn in that environment. And then it's creating 
learning opportunities for other people to work things out for themselves, rather 
than just hand out information or knowledge. Actually getting people to think and 
participate in the process of their own learning. ' (Male, Social Sciences) 

The final quotation illustrates the facilitation role of teaching in developing knowledge 

and understanding: 

' I imagine I think more about the process than the product in a sense. I suppose 
that I want to, to be able to help the students to develop their understanding of the 
subject... I want to try and explain why we' re doing it, why have I asked them to 
learn about this. In other words it 's not simply because, hopefully not a question 
on it in an exam, but they've actually, it is an integral part of understanding of a 
particular subject that they doing, wn. This could involve in the jargon 'changing 
their conceptions' .' (Male, History) 

Relationships between the Categories 

Accompanying the second question, asking participants' 'what is teaching?' was a prompt 

asking them how they would know they had taught well. This provided a focus on the role of 

the learner in confirming good teaching, identified as a theme covering the two categories and 

forming the inteITelated relationship between the categories. There was a slight change in 

emphasis on the role of learners and the teacher in confinning good teaching, reflected in the 

different categories. The difference represented by key variations in the way individuals 

experience good teaching, as positive feedback and results to developing understandings. This 

theme expands to include the two qualitatively different ways of conceptualizing teaching, and 

to separate the two categories (Table 7.5). 

Co11ceptio11s & 
Key theme 

Co11fir111i11g 
gootl teaching 

Ways of Experiencing Teaching 

I: Teaching as tra11sferri11g knowledge a11d 
applicatio11 to stude11ts 

Positive feedback from students, 
good exam results 

2: Teaching as creating learners to 
develop knowledge a11d u,ulerstantling 

Developing students' understanding, 
changing the way they see 

Table 7.5 Key aspects of variation in ways of experiencing teaching, 
held by university educators. 
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Confirming Good Teaching 

Participants described the role of the learner, or student, in confinning good teaching with 

different emphasis. This theme represents a key expansion in focus between categories one and 

two from perceiving the role of students as indicating learning, to the personal beliefs held by 

the individual of their perforn1ance. 

To elaborate, in category one the teacher confirn1s the effectiveness of their teaching 

through positive feedback from students, gained tlu-ough evaluation forms, and by perceiving 

that they are liked by students, often tlu-ough engagement involving questioning, with the 

quality of questions reflecting w1derstanding. Teachers believed that good teaching 

perfonnance was reflected in good exam results. 

In category two, teachers confinned good teaching as measured by the development of 

students' understandings, for example, being able to apply and develop theories, and their own 

ideas stemming from this. In this category, teachers were engaged with students, 

acknowledging that their understanding of a subject had changed and their way of 

understanding becoming clearer. 

The tl1eme of confinning good teaching was inclusive, wiiliin category two teachers 

often acknowledged iliat good exam marks reflected good teaching, but indicated this was only 

one measure. They identified it as not indicating good teaching definitively, because it did not 

always test students understanding, only their ability to repeat what they were taught. They 

recognised good teaching, as students being able to apply knowledge and understanding. In 

both categories, teachers perceived a good atmosphere in ilie classroom as reflecting that they 

had taught well. 

7.6 Limitations 

The limitations on the collection of the research data and sampling are considered here in 

relation to the participants practice compared to their expressed beliefs, the effects of perceived 

interviewer power and the dept11 of beliefs elicited. Limitations concerning generalizations, 

language translation and cultural affects are discussed fully in Chapter 3. 

Brownlee (2002) indicates the limitations of using interviews to investigate personal 

epistemological beliefs. She draws attention to the fact iliat the participants may not really hold 

the beliefs they say. For example, they may indicate that they talk about knowledge being 

complex and integrated, but their approach to learning may in fact be strategic and systematic, 

for example, one participant who was actively teaching in academic development expressed 
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exactly this belief and approach. In this study, participants' expressed beliefs were open to 

influence by their recent attendance at training courses focused on teaching in higher education. 

Exposure to new ideas and alternative paradigms during the course means they may have 

already been in a process of transition regarding their beliefs about teaching and learning, 

encouraged by reflection and epistemic doubt initiated by exposure to alternative paradigms. 

Whilst not having firmly changed their beliefs, they may be more inclined to give socially 

acceptable answers due to the interviewer' s perceived power in this situation arising from the 

context (Cohen, Manion & Morrison 2000). This could lead to discrepancies in explanations 

when comparing an individual ' s expressed conceptions with the results from the beliefs and 

approaches emergent from the DEBQ and ATI. 

In both the interviews conducted at Bangor University and the University of Oxford, 

the researcher was cooperating with academic development units to assist the collection of data 

and the researcher was often confused as an employee of the w1its. Even when it was made 

clear that this was not the case, by the researcher, the interviewees may have felt some anxiety 

that there results would be passed on to their 'teachers' meaning that their expressed beliefs 

may have been compromised in order to express themselves in a ' good light' (Tuckrnan 1972). 

In this case, power may have been seen as residing in the researcher (Kvale 1996) and given the 

sensitively of talking about teaching, which can be considered an authority-based activity, the 

researcher was careful not to pass opinion on participants descriptions of their approaches to 

teaching to minimize bias and limit countertransference (Scheurich 1995) 

To minimize the effects of powerlessness (Neal 1995) the researcher was very 

accommodating when conducting interviews, being as flexible as possible with time to meet the 

interviewees when it was convenient for them. In all cases, the interviewer offered to travel to 

participants work locations to place an element of control with the interviewee, hopefully being 

more comfortable talking in their own enviromnent. In many cases, the interviewees actually 

preferred to meet the researcher in her office (at Bangor University) or at the Oxford Leaming 

Institute, where a seminar room was made free for two days to conduct interviews. 

Another limitation may be in the depth of understanding elicited through interview with 

implications for expressing the full dimension of variation within a conception. To limit these 

affects, participants were given the interview questions 3-4 days prior to the meeting, allowing 

them to collect their thoughts and consider their answers. As well as this, when completed the 

interview transcripts were emailed to the participants for checking, giving them tlle opportunity 

to change sections, which upon reflection they may have felt they did not express their 
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understanding clearly. The final quotations used in the chapter were emailed to participants 

before publication giving them a last chance to review their discourse and make any 

amendments. 

7. 7 Discussion and Summary 

The conceptions described here indicate key variations in the way academics experience truth, 

expertise, teaching and learning (Akerlind 2004). ln line with previous research investigating 

academics' understandings and beliefs about the nature of knowledge and knowing, learning 

and teaching in disciplines, those reported here indicate, in all, an increasing degree of 

sophistication within the higher categories. This represents within individuals, an increasing 

ability to discern the critical features of phenomena, compared to those in the lower categories 

(Marton, Runesson & Tsui 2004). Through time, experiences become part of the individual 's 

background perceptions increasing their ability to notice critical features. A synchronous 

developmental sequence of unidimensional beliefs are suggested here, the results indicating 

increased intellectual and epistemological sophistication with time, in contrast to recent studies, 

which indicate asynchronous development of more-or-less independent beliefs (Schommer 

I 990; Hofer 2000; Schommer-Aikins 2004 ). 

The epistemological conceptions discerned here can be structured using elements of 

Perry's (I 968) scheme of ' Intellectual and Ethical Development', ' Women's Ways of 

Knowing' by Belenky et al. (1986), specifically the source of knowledge, Kuhn' s 

' Argumentative Reasoning' and BrownJee's (2002) 'Categories of Beliefs', developed dming 

an initial study originating the interview questions used here. The conceptual structures 

condensed here are indicated in Table 7.6, which positions the different levels of individual 

categories of conceptions with their equivalents. The categories of description condensed here 

indicate a hierarchy of beliefs through dualist and multiplist, to relativist and constructed 

beliefs with approaches to teaching reflecting teacher transmission indicated in received beliefs 

of knowing, developing through subj ective beliefs to student-centred, aimed at constmcting 

knowledge and knowing. Nai've beliefs represent the lowest categories of conception, as dualist, 

indicated in Table 8.6. Beliefs that are more sophisticated represent the highest category of 

relativism. 

In the lowest category, dualist, conceptions are constructed around nai:ve beliefs where 

'truth' was described as a set of discipline-based concepts, the knowing of these confirmed in 

the ability to repeat them. At this level, they saw the role of experts in learning as the ability to 
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impart facts similar to Kuhn' s (1991) absolutists. These conceptions indicate knowledge 

understood as being absolute, confirmed by the conceptions of learning and teaching, 

describing the acquisition and application of basic concepts and facts, with knowledge being 

transferable to and received by students. 

Following this, at the multiplist level, teachers begin to see or accept ' truth' and 

knowledge as being more individual, constructed using reasoning, but retain aspects of 

knowledge transfer in their teaching. This included an altered perspective on knowing, as the 

ability to apply knowledge and skills, but with variation implying reasoning and subjectivity. In 

the most sophisticated of these categories ' truth' began to be conceptualized as validated by 

social consensus so that some ' truths' are more right than others. These multiplist beliefs 

correspond to aspects of Brownlee's (2002) mixed and constructed beliefs. Pre-service teachers 

thought that students should accept absolute ' truths' from them, but also construct personal 

beliefs. This is evident in the results here, where teachers indicate variation, implying 

construction of beliefs. Elements of Baxter Magolda's (1987) transitional beliefs are recognised 

at this level when focusing on conceptions of ' truth', as two categories of description were 

derived in this study at the level of multiplicity. In the first conception, ' truth' is relevant to the 

individual and is similar to impersonal patterns of knowing recognised by Baxter Magolda 

(1987), with knowing focused ultimately on their own judgment. In the higher category, 

individuals indicated an interpersonal pattern to dete1mine ' truth', relying on social consensus 

to help them resolve uncertain areas, or confirm their thoughts. 

At the highest conceptual category, relativism and construction, beliefs indicate 

knowledge and knowing understood as constructed by the individual through reasoning, 

leading to a change in the way the individual thinks, giving them new ' ways of seeing' and 

understanding. 'Truths' here were relative, but needed to be supported with understanding and 

meaning constructed by the individual. Here teaching was about enabling students to construct 

their own knowledge, refl ecting a constructivist approach to teaching corresponding to teachers 

sophisticated core beliefs (Brownlee 2002). 

280 



Perry (1970) 
Conceptions of Conceptions of Conceptions of Belenky et al. Conceptions of Learning and Conceptions of 

Truth Knowing Expertise (1986) Understanding Teaching 

Truth as a set of 
Leaming as the Teaching as 

discipline based 
Knowing as the Expertise as the acquisition and Understanding transfen-ing 

ability to produce ability to impart Received memorization as the ability knowledge and Dualism concepts 
accurate explanation facts and transfer Knowing of the basic to apply facts application to acquired by the 

and application knowledge concepts and and concepts students individual facts 

Truth as relative Leaming as 
to the individual acquiring a set 

Understanding 
of basic 

Knowing as the Expertise as 
concepts and 

as the ability 
ability to apply experience in a field to apply 

Multiplicity concepts in different and knowing how to 
Subjectivism facts through 

knowledge 

situations do something 
expenence 

and concepts 

Truth as relative with variation 

to the individual 
and society Procedural 

Knowing 

Relativism 
Expertise as Understanding Teaching as 

Truth as an Knowing as a developing unique 
Constructed 

Leaming as a as a change in creating learners 

individual's relationship with understandings and 
Knowing 

change in the learner's to develop 

Commitment 
'ways of seeing' meanmg the ability to think understanding relationship knowledge and 

within 
in certain ways with the world understanding 

Relativism 

Table 7.6 Conceptions of Knowledge, Knowing, Expe11ise, Teaching and Leaming and relationships to developmental models of epistemology. 
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Of interest, was that each participant's transcript showed a consistency in the degree of 

naivety or sophistication of beliefs throughout their conceptions of ' truth ' , expe1iise, learning 

and teaching. This supports developmental theories of epistemology, positioning individuals as 

moving through a sequence of personal epistemological development as a set of unidimensional 

beliefs about the nature of knowledge and knowing. The responses often included reference to 

how expe1ience had changed the pa1iicipants' conceptions of knowledge, teaching and learning 

and represented a reflection and comparison within the context of their present experiences, 

indicated by retaining previous facets of a nai:ve epistemology, inclusive in the higher 

categories of description. This may reflect the recursive development of general and academic 

beliefs with time (Muis, Bendixen & Haerle 2006), and a phase in belief systems where the 

early and late stages of intellectual development are stable, whereas the transitional stages 

involve varying levels of sophistication of beliefs dependant on time and context (Sch01mner 

1990). 

The conceptual categories represent partial understandings, with individuals at the 

higher levels noticing more critical features than others leading to enlightened ' ways of seeing'. 

A change in awareness of critical features indicates change at a conceptual level. The stage of 

multiplicity indicating a distinct epistemological position, where epistemic doubt is prevalent 

with a transition from received to constructed beliefs. The beliefs represented within their 

conceptions did not appear to vary in their degree compared to other conceptions, as variation 

would indicate multidimensionality. Only some differences between core epistemological 

beliefs and conceptions of learning and teaching were revealed during the interviews. In 

reflections, teachers with strong beliefs in conceptual change often retained an emphasis on 

covering subject content indicating contextual influences, such as teaching workload (Trigwell, 

Prosser, Ma1iin & Ramsden 1998). This concurs with Prosser and Trigwell ( 1996a) who 

explored contextual influences on approaches to teaching, suggesting that perceptions of the 

teaching environment influence approach, as the stmcture of the experience of the act of 

teaching is temporal in nature. They continue indicating that where teachers' prior experiences 

of teaching were infomrntion transfer oriented, these can limit their future approaches. 

However, experienced teachers can teach conceptually whatever the influences, indicating 

strong influences from well-developed core beliefs whereas inexperienced teachers may fall 

back on nai:ve core beliefs even when exposed to situations affording conceptual change 

approaches. 
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The categories of description here indicate that teachers experience teaching as 

transfen-ing knowledge and application to students who are passive receivers, in a transmission

focused approach, or as a student-focused experience, the students being active constructors of 

knowledge, creating individual understandings of the subject content facilitated by the teacher. 

As transference, approaches are associated here with nai:ve epistemological conceptions it may 

indicate the nature of the teacher's present understanding of subject matter. Rovio-Johansson 

(1999) revealed two different approaches to teaching, a ' coherent ' approach, involving a central 

theme and a ' fragmentary' approach with loose linked parts, broadly related to the transmission 

of subject context. Where a ' fragmentary' approach is adopted, teachers may not have 

experienced the full variation in a subject to be aware of all the critical features of the content 

(Rovio-Johansson 1999). Where teachers expressed conceptions of teaching as transfe1Ting 

knowing and application this was reflected in their nai:ve conceptualizations of learning and 

learning strategies. Their learning strategies limit their teaching abilities. Patrick ( 1998) showed 

that variations in understanding of subject content led to variations in the enacted object of 

learning between teachers teaching the same subject. 

Entwistle, Skinner and Entwistle (2000) reveal from exploration of conceptualizations of 

'good ' teaching amongst student teachers, that reflections were largely based on personal 

experience, the most recent being the most relevant, therefore background influenced their 

conceptions of teaching and the adoption of a teaching style. These observations support the 

use of ' professional ' teaching mentors in training educators in developing student-focused 

beliefs about teaching and learning. Whilst research by Parpala and Lindblom-Ylanne (2007) 

indicates that Finish teachers' conceptions of good teaching align with theories of good 

teaching, indicating that developing an understanding of teaming theory is integral to 

developing good practice and infonning teacher education programs. 

7.8 Conclusion 

Conceptions of epistemology, expertise, teaching and learning held by university educators 

reveal that a series of stages or positions exist in the development of epistemological beliefs 

with time. The stages detennined here reflect Pen-y' s (1968) positions from dualist through 

multiplist, to relativist, and the epistemological perspectives of Belenky et al. ( 1986), from 

received knowing and subjective knowing to constructed knowing. Conceptions of expertise 

indicate similarities with Kuhn's (1991) categories of epistemological views. 
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At the lowest levels, less experienced educators express naive beliefs focusing on facts, 

replication and transfer of vicarious knowledge to students, received through their authority, 

tested by positive feedback and good exam results. They conceive of expettise as storing facts 

and ideas. With more extensive experience of teaching, educators hold beliefs that are mixed, 

acknowledging relativism, but at the same time seeing learning as the ability to apply 

knowledge successfully with experience, associated with facilitation of learning and the 

adoption of systematic and strategic approaches to learning. Here there is an emphasis on 

personal interpretation and collective experience as a means of validation. Expertise is 

associated with experience and perfonnance. 

At the highest levels, the most experienced educators hold sophisticated beliefs, and 

their role is one of engaging students to change their relationship with knowledge and the 

world, leading to changes in understanding and of the constructed knowledge experienced. In 

their role as experts, experienced educators acknowledge context and perception as integral to 

their strong conceptual understandings, developed through holistic and deep approaches to 

learning. 
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Chapter 8 Conclusions, Recommendations and Implications 

8.1 Introduction 
8. 1. l Research Aims 

8.2 Summary of Results 

8.3 Synthesis of Results 

8.4 Limitations of the Research 

8.5 Implications of the Research for Future Practice 

8.6 Further Research 

8. 7 Conclusion 

8.1 Introduction 

This chapter presents the conclusions, recommendations and implications emergent from a 

synthesis of the results and research findings from Chapters 4, 5, 6 and 7. The extent of the 

achievement of the research aims and intentions is indicated in relation to the overall research 

findings, which are synthesized and integrated with previous literature indicating 

commonalities and areas of consensus. 

The conceptions of epistemology, teaching and learning held by educators are placed in 

context with models of epistemological development. Core epistemological beliefs are 

considered in relation to developmental models of epistemology, beliefs systems and personal 

theories. Evidence emergent in this study, which supports new hypothesis relating to 

epistemological beliefs and approaches to teaching, is highlighted. The limitations of the 

research are discussed and, therefore, define the research boundaries of this thesis. Finally, the 

implications of the findings are considered for future practice in education with suggestions for 

the development of teacher education courses and enhancement of the student learning 

experience. 

8.1.1 Research Aims 

The thesis has aimed at investigating the premise that teachers who hold nai:ve beliefs about the 

nature of knowledge and knowing, teaching and learning will correspondingly use teacher-
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focused approaches to teaching engagmg information transfer techniques. Conversely, the 

prenuse hypothesizes that educators who hold sophisticated epistemological beliefs take a 

student-focused approach to teaching, aimed at initiating change in understandings of the 

subject content at a conceptual level, uncovering students ' misconceptions to develop more 

complete conceptual understandings. 

A set of research questions were identified, against the background of this premise. The 

nature of these questions and intentions determined the climate of the general approach, 

including the design of the research methodology and approach to analysis. The nature of 

investigation was influenced by the non-dualist approach to the research phenomena and 

interpretation of the results. Th.is approach considers the nature of experience to represent a 

changing relationship between the individual and the world, reflecting the ever-evolving nature 

of learning and awareness. The main intentions of this study were: 

• To explore the nature and dimensionality of personal epistemological beliefs held 

by educators; 

• To determine the degree of domain-specificity or domain-generality of academic 

epistemic beliefs; 

• To explore the premise that personal epistemological beliefs influence educators' 

teaching strategies and intentions; 

• To explore any significant relationships between educators' academic 

characteristics and the degree of development of personal epistemological beliefs 

and approaches to teaching; 

• To explore conceptions of the nature of knowledge and expertise, and the process of 

coming to know, held by university educators; 

• To explore conceptions of teaching and learning detennining any relationships 

between conceptions of epistemology and teaching and learning held by university 

educators. 

The expansion of the higher education quantitative dataset, to include secondary and 

outdoor education, provided an opportunity to investigate a set of associated research questions, 

in particular, how potential differences in the nature of beliefs held by those teaching in 

secondary, undergraduate, postgraduate or adult education are influenced by the instructional 
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context and discipline differently. Differences in epistemology at a discipline level may hint at 

differences in approaches to teaching taken in specific discipline contexts and the processes of 

reasoning applied to knowledge, whilst differences related to instructional contexts, may again 

suggest the same. 

It is important at this point to reflect on the ideology of the thesis and consequent 

interpretation of the results. The following points of summary relate to groups of educators and 

their ways of experiencing the world, whereas the overall ideology of the thesis reflects a 

paradigm of learning and awareness, with the individual mind as a unit of analysis. Leaming 

and awareness sees the educator as engaging in a dynamic relationship with the world, the 

world being constituted through our individual experience of it. A change in the relationship of 

the individual with the world indicates learning, reflecting a change in awareness. With this in 

nund, both the qualitative and quantitative results reflect the epistemological beliefs held by 

groups of educators and the approaches to teaching they adopted in specific disciplinary 

contexts, connected through the inherently related nature of human experience. Thus, when 

reflecting on the results, the individual nature of an educator's relationship with the world is 

also brought into focus. The results therefore, reflect the contexts of the investigation and when 

attempting to generalize wider, the nature of individual relationslups with the world should be 

analysed within the context of the teaching environment and the educator's prior experiences. 

8.2 Summary of Results 

The epistemological beliefs and approaches to teaching held by educators were explored 

through quantitative and qualitative research and analysis. The nature of the degree and 

dimensionality of beliefs and approaches held by educators was determined using 

questionnaires containing items requiring teachers to reflect on knowledge and knowing in their 

disciplines, and their frequency of using specific teaching techniques. Combined with these, 

semi-structured interviews were conducted exploring conceptions of 'truth', knowing, 

expertise, teaching and learning held by university educators so that comparisons could be 

made between the two methods of analysis. The consensus and differences determined aided 

the exploration of the nature of development of epistemic beliefs and approaches to teaching. 

Results from the DEBQ and A TI were analyzed statistically to investigate the emergent 

latent variables, revealing the dimensionality of core epistenuc beliefs and approaches to 

teaclung. A phenomenographic analysis of the interview data revealed variations in conceptions 
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of 'truth' , knowing, expertise, teaching and learning. The combined research findings are 

indicated below: 

Epistemological Beliefs 

• Four core epistemic beliefs were identified, indicating some consistency with the 

literature, these were: certain knowing, expert knowing, relative knowing and 

experiential knowing; 

• Core beliefs fonn a multidimensional system, beliefs varying in their degree from 

the nai've to the sophisticated; 

• Nai've epistemic beliefs relate to conceptions of 'truth', knowing and expe1iise, 

understanding knowledge as factually-based with obtainable ' truths' derived from 

expe1is and authority; 

• Sophisticated beliefs relate to conceptions of 'truth' , knowing and expertise, 

understanding knowledge as constructed individually through concept-based 

reasoning, developing unique 'ways of seeing'; 

• Variation in the complexity of discipline-based beliefs are in response to interaction 

and main effects of educator's academic charactetistics, for example, academic 

domain, length of experience, teaching level, discipline and education sector; 

• Teachers with limited teaching experience are more likely to hold nai've epistemic 

beliefs. 

• Sophisticated beliefs, pa11icularly those relating to first-hand experience, are more 

likely to be held by teachers with greater lengths of teaching experience; 

• Length of teaching experience reflects a change in educators' core and peripheral 

beliefs, leading to a change in their relationship with the experience of teaching and 

learning; 

• Developing teachers enter a stage of multiplicity of beliefs, where recursive 

epistemic development is characterised by the challenging of existing paradigms 

initiated by epistemic doubt; 

• Beliefs become increasingly domain-specific as academic domain, discipline and 

instructional context interact to become strong influencers of conceptual change. 
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Approaches to Teaching 

• Two approaches to teaching were determined: an info1mation transfer/teacher

focused approach and a conceptual change/student-focused approach; 

• Teacher-focused approaches involve using specific teaching techniques with an 

intention to transfer subj ect knowledge, application and understanding to students; 

• Student-focused approaches involve using teaching techniques concentrated on 

developing students as learners, creating discipline-based knowledge and 

understandings through conceptual change; 

• Teachers' academic characteristics and instructional context both influence the 

approaches to teaching adopted by educators in higher and secondary education; 

• Teachers in secondary education use infonnation transfer approaches more 

frequently compared to teachers in higher education, who more frequently use 

conceptual change approaches to teaching; 

• University educators holding na'ive epistemological conceptions, conceive of 

teaching as an infonnation-transfer based activity, whereas educators holding more 

sophisticated beliefs believe students are active constructors of knowledge, 

conceiving of teaching as a process of engaging students to develop individual 

understandings; 

• Length of teaching experience influences approaches to teaching. Teachers with 

greater lengths of experience use conceptual change approaches to teaching more 

frequently than teachers with limited experience, who use infonnation transfer 

approaches more frequently; 

• Discipline influences approach to teaching, teachers in the soft academic domain 

more frequently use conceptual change strategies compared to those in the hard 

academic domain. 

8.3 Synthesis of Results 

Epistemological Beliefs 

The nature of development and dimensionality of epistemological beliefs explored here 

considers the three major research positions in this field, developmental epistemology, belief 

systems and epistemological theories (Perry 1968; Schommer 1990; Hofer & Pintrich 1997). 

The results indicate that in relation to the nature of knowledge and the nature, or process, of 
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knowing, distinct conceptual dimensions exist as a set of core beliefs (Hofer & Pintrich 1997), 

central to an individual's epistemology (Schonuner 1990; Schommer-Aikins 2004). 

The degree and dimensionality of these beliefs is suggested as varying with time and 

context (Schonuner & Walker 1995) so that sophisticated beliefs in one dimension can exist 

with na:ive beliefs in another, giving rise to multidimensional belief systems. Opposing this are 

unidimensional developmental sequences (PeJTy 1968; Belenky et al. 1986; Baxter Magolda 

1986), where beliefs develop at a similar rate and sophistication with time (Buelens, Clement & 

Clarebout. 2002). In contrast to this, the research findings here present an integrated model of 

the three major research positions and drawing parallels with the 'Theory of Integrated 

Domains ' (Muis, Bendixen & Haerle 2006). The findings from the interview data indicate some 

consensus with the findings from the quantitative data, but also significant contradictions. 

Epistemological beliefs do appear to become more sophisticated with increasing teaching 

experience indicating a developmental sequence (Perry 1968; Baxter Magolda 1992), but also 

vary in their degree related to other academic characteristics, notably education sector, 

academic domain and teaching level (Leveson 2002). Indicating that beliefs vary with time, 

context and subject content, reflecting the ideological paradigm of learning and awareness, 

indicating a dynamic relationship of the individual with the world. The ability to vary the 

degree of beliefs is evident, but a radical change in the dimensionality of beliefs is difficult 

(Schollll.11er-Aikins 2004) and represents conceptual change with.in a developmental sequence 

fom1ing a personal theory. 

Socio-cultural influences (Muis, Bendixen & Haerle 2006) and the academic context 

affect educators' beliefs (Trigwell & Prosser 1996a), including the epistemologies of 

departments and academic domains, the instmctional context, the education sector and level 

taught at. In tum, these beliefs affect, or reflect the paradigm of learning and teaching adopted 

by the educator and are akin to domain-specific beliefs (Hofer 2000; Muis, Bendixen & Haerle 

2006), merged to differing degrees with the more general beliefs, accessed through the 

interviews. This gives rise to an ability to vary beliefs (Schommer 1990) within one's own 

personal theory, reflecting the non-dualist relationship of the individual with the world, and the 

unique nature of interpretations of the world (von Glasersfeld 1995a). In this thesis, there is no

distinction between epistemological belief systems or development epistemology, only in the 

interpretation of previous researchers, but representing most strongly the position of personal 

theories proposed by Hofer and Pintrich (1997). As Buehl and Alexander (2002) indicate, 

epistemological beliefs are multi layered and multidimensional, and beliefs are represented in 
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individual' s as epistemological styles, illustrated here by the differences in beliefs between 

academic domains (Royce & Powell 1983). The findings from the phenomenographic analysis 

support this, illustrating the recursive and inclusive nature of beliefs, where elements of less 

sophisticated conceptions are inclusive in sophisticated beliefs and the ability to vary the degree 

of sophistication of beliefs in a multiplicity. Over time, and with greater teaching experience, 

the strength of an educator' s personal theory increases as the overall nature of the beliefs 

change leading to a distinct personal epistemology, which may reflect discipline-related 

reasoning (Muis, Bendixen & Haerle 2006). 

Approaches to Teaching 

The approaches to teaching adopted by educators in higher education, secondary education and 

outdoor education were explored to determine the differences in approach, which may result 

from academic characteristics and epistemological beliefs. The results indicate that approaches 

to teaching can be characterised as infornrntion-transfer/teacher-focused or conceptual 

change/student-focused (Trigwell & Prosser 2004). These approaches correspond to 

conceptions of teaching as a process of knowledge and application transfer to students 

(Arrendondo & Rucinski 1996; Buelens, Clement & Clarebout 2002) or a process of 

developing students as learners who can construct knowledge and understanding (Biggs 1999; 

Brownlee 2003). The former approach and conception are present in teachers ' with na"ive 

epistemologies who conceive of reality as given (Brownlee 2003), in the latter approach and 

conception teachers ' exhibit sophisticated epistemological beliefs and an awareness of the 

relativity and individuality of understandings, reflecting the nature of a non-dualist relationship 

with the world (Brownlee 2000). 

The adoption of an approach to teaching is influenced by epistemology and conceptions 

of teaching, and has a temporal structure (Marton, Watkins & Wang 1995; Trigwell & Prosser 

1996a), influenced by academic characteristics and the prevailing social-cultural context 

(Akerlind 2004), indicated most notably between academic domains and education sector 

(Prosser & Trigwell 1999). The two approaches are not mutually exclusive, but reflect the 

ability of individuals to varying their approach to adapt to different situations, the extent of this 

adaptability increasing with length of teaching experience (Trigwell & Prosser 1996a). In more 

experienced teachers, an approach is rooted in peripheral beliefs about teaching and learning, 

integrated with an individual's core beliefs to fonn a personal theory. In less experienced 

teachers, content understanding and context (Trigwell & Prosser 1996a) exhibit a greater 
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influence on approach, as peripheral beliefs about teaching and learning are distinct and 

separate from the nature of their core epistemology (Brownlee, Boulton-Lewis & Purdie 2002). 

In the transition between using information transfer techniques less frequently and conceptual 

change techniques more often (Trigwell & Prosser 1996a; Trigwell, Prosser, Martin & 

Ramsden 1998), epistemological beliefs may exhibit an increased multiplicity as individuals 

enter a process of conceptual change, altering their awareness and relationship with the act of 

teaching and the experience of learning. 

8.4 Limitations of the Research 

The investigations presented in this thesis intended to explore the epistemological beliefs held 

by educators in higher education and to determine the nature and extent of the influence these 

beliefs and academic characte1istics have on educators' approaches to teaching. The research 

was bounded by various limitations, discussed in the following sections. 

The Style of Research 

The postmodernist style of research approach exerted a large influence on the outcomes of the 

research in relation to there representation. From the outset the research style considered 

epistemology and the teaching and learning experience from a relational perspective involving 

the ideas presented by Marton and Booth ( 1997) on learning and awareness and variation 

theory. The qualitative research element aims to explore the nature of the relationship between 

the individual and the world in respect to lmowledge, knowing, expertise and teaching and 

learning. It places the learner 's understanding at the centre of the expe1ience, as their 

experiences affect their relationship with the world, which is non-dualist and unique. This style 

emerges from a constrnctivist and relativist approach to epistemology and research (Burrel 1 & 

Morgan 1979), w1derstanding knowledge and experience as a unique perspective and uses 

phenomenography to investigate, allowing a consensus on understanding to be derived as a set 

of conceptual categories (Hasselgren & Beach 1996: Dall ' Alba 1996; Marton & Booth 1997). 

This style of research contrasts with the qualitative objectivist tradition where reality is 

understood as being separate and independent from individuals, the individual interacting with 

reality using their senses to form concepts (Rand 1990). However, the notion of conceptual 

understanding is referred to in this thesis a long with relational approaches to experience. In 

this research, concepts should be approached as unique to the individual w ithin their 

w1derstanding, but representing social consensus when explored with others. The limitations of 
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this research style, to explore the nature of understanding through semi-structured interviews, 

are principally in the limitation of the participant's abilities to express their conceptions and in 

tum, the researcher's unique understanding is open to subjective interpretation (Schulze 2003) 

of the discourse affecting the validity (Mishler 1990). 

The collection and analysis of quantitative data contrasted with the qualitative approach 

by using questionnaire data to assess the dimensions of hypothesized constructs and approaches 

to teaching. This departs from the relational perspective in that it attempts to measure a fixed 

dimension in a scientific approach (Cohen, Manion & Morrison 2000). However here these 

dimensions are seen as equivalent to frequencies, which can vary with time and context, 

enabling a comparison with the relational approach. The analysis of this quantitative data 

enables means to be calculated, used to create generalizations for the data groups, enabling 

comparisons to be made (Field 2000; Schulze 2003). The limitations of this style are associated 

with attempting to narrow down and reify what are relational abstract concepts to a series of 

discrete dimensions, which do not acconunodate the specifics of the real life situation (Schulze 

2003). Consequently, critical features of the individual's experience of the phenomenon may be 

missed (Hathaway 1995). Consideration should be given in that the responses of individuals 

may be temporal in nature, indicated in a relational model of learning and awareness. The use 

of the mixed methodology (Cresswell 1994), involving qualitative and quantitative methods, 

was employed to crosscheck the results to ensure greater reliability and validity and build on 

the strengths of both, using a pragmatic approach to ensure greater usability of results (Schulze 

2003). 

The Research Approach 

The exploration of beliefs was conducted from an educationalist's perspective and not a 

philosopher's, thus for some readers, the nature of the research outcomes may be limited in 

there perspectives, discussion and conclusions. The dimensionality of beliefs were investigated 

using questionnaires aimed at measuring the nature of epistemological constructs and the 

degree of beliefs within these constrncts (Hofer 2000) combined with conceptual 

understandings emergent from semi-structured interviews (Hasselgren & Beach 1996; 

Dall' Alba 1996; Marton & Booth 1997). This aspect of the research is limited in the extent of 

detennining the effects of core beliefs on peripheral beliefs and there potential interrelatedness. 

By effectively reducing epistemology to a series of discrete dimensions, the specific effects of 

core beliefs on peripheral beliefs may not be distinguished and appear diminished. In relation to 
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determining approaches to teaching, the participants' experiences were again detern1ined 

through questionnaires and semi-structured interviews limiting them to responses to specific 

items. The question arises as to whether their responses truly reflect the teaching practices 

actually adopted. 

The use of semi-structured interviews aimed at diminishing this effect by allowing 

participants to expand on their beliefs without being restricted to commenting on specific 

statements. Use of the interview data opens a window into the more personal aspects of the 

individual' s beliefs about 'truth' , learning and teaching within their subject or discipline. The 

data collected were not constrained by simply asking for opinions on statements, instead it 

allowed the participants to express fully their dimensions of expetience and understandings, 

often reflecting on how their views differed from their superiors or departmental policies. 

Consequently, interview responses were expected to differ from responses collected via the 

DEBQ and ATI, because they were expressing reflections on aspects not covered in the item 

statements. Reflections on experiences are different to completing questio1maires as they may 

reflect on what their beliefs and approaches are, not what they are influenced at the time to do 

and think in specific teaching situations. The use of teaching observations would have provided 

an opportunity to monitor the actual behaviour of educators and make comparisons to the 

results derived from the questionnaires and the semi-structured interviews. The initial project 

plan did not include the collection of observational data and the nature of the research samples, 

principally deriving from teachers engaged in training and already undergoing teaching 

assessment, was not sympathetic to the collection of con-oborative data via observations. 

Sampling, Generalization and Methodology 

The nature of the research methodology had a significant affect of the collection of data and the 

relevance of the results to the original research intentions, including sampling effects, the 

nature of generalizations available and methodological approach. 

The original intention of the research was investigate the personal epistemological 

beliefs and approaches to teaching held by university educators, and in reference to this the 

DEBQ and A TI were both developed in higher education contexts. However, difficulties with 

the research methodology, i.e. limited response in engaging with the e-community discussions 

and low questionnaire return rates in the Oxford DipLA THE community, meant that data 

collection was widened to include more sources, increasing the range of teaching level from 

purely educators in higher education to incorporate those teaching secondary education and 
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outdoor education. Consequently, it could be argued that the belief comparisons are partly 

invalid, but it is more likely that the change in sampling boundaries has highlighted important 

differences in the way educators conceive of knowledge and knowing, teaching and learning, as 

teachers experiences of education through time. The widening of the sample opened up the 

possibility to explore a new dimension in epistemological development, grounded in empirical 

observations, as opposed to the current models presented, limited to there findings in higher 

education contexts. 

The difficulties of data collection, a result of the original methodological approach, and 

the widening of the participant sampling had a distinct effect on the nature of the statistical data 

sample, including its boundaries and any generalizations arising from the results of the 

research. In particular, male respondents outnumbered females by two to one. Females were 

specifically underrepresented in the outdoor education related groups, the soft academic 

domains, including the humanities disciplines, and at all teaching levels. With reference to 

Baxter Magolda' s (1987) gender-related patterns of knowing, the possibility exists that the 

greater number of male respondents may have biased the results. Although this was not 

indicated in the independent t-tests conducted on responses to the individual A TI and DEBQ 

items presented in Chapter 4. 

Per discipline, the humanities were over represented in the developing, experienced and 

senior teaching ranges. With the potential to influence the epistemology and approaches to 

teaching results, by revealing detail more representative of the epistemological beliefs and 

approaches to teaching characte1istic of teachers in tl1e humanities. Whilst not revealing or 

being fully representative of the other disciplines, due to lower data frequencies and less 

representative sampling. At present, the degree of student-centered and conceptual change 

approach, indicated for the individual disciplines, should be interpreted with some caution. 

Overall, the trainee teachers represented the smallest group sampled and are by 

definition the least experienced in the secondary education range. In contrast, there were no 

outdoor instrnctors in the least experienced teaching range. Sampling across the range of 

teaching experience in the secondary education sector, comparable to the range of experience in 

the higher education and outdoor education sectors, would have provided a more accurate 

picture of secondary educators' epistemic beliefs and approaches to teaching. At present, the 

results only indicate the high degree of transmission approaches to teaching adopted by trainee 

teachers in secondary education, and their nai"ve epistemic beliefs in certain and expert 

knowing, as would be expected. Further sampling of more experienced secondary educators 
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may indeed reveal an overall increase in the sophistication of epistemic beliefs with increasing 

teaching experience, in line with previous developmental models and student-centred 

approaches to teaching. 

Due to the nature of their sector, secondary educators were not represented at the other 

teaching levels. Those teaching at the adult education level in higher education were 

underrepresented compared to those teaching adults in outdoor education settings. 

Consequently, the results may more strongly reflect the epistemic beliefs of outdoor educators 

and those in the soft academic domains. Given that outdoor instructors work predominantly 

with practical activities, they would be more likely to believe that first hand experience is the 

best way to know something and that adults learn best by doing rather than listening, compared 

to those teaching generally younger undergraduates. A more representative sample, including a 

greater number of adult educators in the higher education sector, may have revealed an altered 

set of results. Similarly, the hard academic domain is not represented in those teaching adults 

and, again, the results may indicate teachers at this level placing greater emphasis on learning 

through experience, rather than by academic study alone. 

Results relating to outdoor instructors are limited 111 that they represent a single 

academic discipline, the humanities, whereas trainee teachers and academic staff are 

represented across all the disciplines sampled. However, the inclusion of outdoor instructors in 

the study does provide an important group with which to compare first-hand experience and 

practical knowledge against academic knowledge, providing further insight into the 

interpretation of knowledge justification claims. In particular, the results hint at differences 

between the potential value of academic knowledge and practical knowledge, as perceived by 

educators at different teaching levels. Outdoor educators were primarily limited to the study 

group of outdoor instructors, and are thus are not well represented overall, less so in the trainee 

teachers and academic staff. Given the practical nature of outdoor instructor practice, the 

approaches to teaching inventory was not applicable to this sample and another instrument 

would need to be developed to make a fair comparison of their teaching intentions and 

strategies to those enacted by trainee teachers and academic staff. In general, the statistical 

results are limited to the particular institutions sampled and, in some cases, to particular groups 

within the samples, with reference to the data frequencies. In contrast, the results from the 

outdoor educators are more representative of a random sample and are, therefore, more widely 

generalizable. The qualitative data sampled was more evenly distributed, with some exceptions, 

discussed in full, in the limitations section of Chapter 7. 
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The widening of the data sample presented distinct limitations and implications for the 

generalizations of the findings to larger populations discussed above, the use of the Maximum 

Likelihood method of factor extraction employed as a possible means of limiting this a little. 

This method can favour generalizations of a sample collected from a larger population, for the 

variables measured, by testing a set of arbitrary population parameters. Inferences are made 

from the sample to the larger population, but are limited to the set of variables measured (Kline 

1994; Field 2000). In the end, there was little difference in the results obtained between the 

three methods of factor analysis tested, a final solution was chosen based on method, factor 

structure, compared to the original hypothesis, and measures of Cronbach' s u. 

Aspects of cultw·al context also need consideration, as a limitation to generalizations 

from the sample findings. The data collected from a UK sample included international 

participants and as authors have indicated there would appear to be cultural differences in the 

interpretation of statements and ways of conceiving epistemology (Braten & Str0ms0 2005). It 

is, therefore, likely that cultural context affects conceptions of epistemology (Qian & Pan 

2002), teaching and learning, based in the nature of the process and emphasis on teaching and 

learning between different cultures and at different levels of education. Generalizations from 

the findings presented here should ideally be limited to the general UK higher education 

context and ideally to institutions with similar environments. The limited sample of secondary 

educators, bounded also by the limited length of teaching experience and variety of disciplines, 

means that caution should exist when generalizing these results outside of tl1e institution 

involved. 

The methodology presented a considerable limitation to the research, originally 

involving a large component of action research (Lewin 1948). The nature of the methodology 

concentrated around engaging educators in discussions and reflections about teaching and 

learning, which would act as a catalyst to epistemic change. Originally, this change was to be 

measured by applying the DEBQ and A TI questionnaires before engaging participants in 

discussions and after discussions. The discussions were envisaged as being held in e-leaming 

communities and required voluntary participation aimed at engaging motivation through 

involvement. In reality, the discussions did not develop to a level considered to affect ' life 

changing' results, as they were limited in their exploration of the dimensions of teaching and 

learning in higher education. The motivational aspect of being engaged in the research was 

underestimated in the original proposal and only the pre-discussion data were collected. 
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Statistics, Interpretation and Modeling 

The limitations of the statistical analysis are covered extensively in Chapters 5, 6 and 7, but are 

re-visited here in the overall context of the research. The data collection did obtain statistically 

valid sample sizes for both the DEBQ and A TI, in tenns of independent t-tests, ANOV As, and 

normal distributions of the dependant variables and sample characteristics (Appendix B). These 

have specific implications for determining the nature of development of epistemology and 

possible influences on the model of epistemology developed. Multidimensional models assume 

an orthogonal dimension to epistemology largely detennined using statistical measures 

(Schommer 1995), whereas developmental models often assume integrated beliefs that are 

closely related epistemic cognitions (King & Kitchener 2002). As mentioned previously, 

measuring constructs using scaling systems places boundaries on the construct dimensions and 

where orthogonal constructs are hypothesized, the emergence of overlapping constructs is 

masked by merging of constructs, or separation, when applying a Varimax rotation (Wood & 

Kardash 2002). To limit this, data collection was both qualitative and qualitative allowing for 

crosschecking of the constructs and conceptions derived from both approaches. 

Effects of the Experimenter and Tools 

The over-arching limitations of the research were influenced by the expe1iences of the 

researcher, the experimenter effect, the data collection methods and the quantitative and 

qualitative research tools applied. In the first case, the researcher's training and experience are 

based in education practice and theory, not philosophy so the arguments presented in this thesis 

and the preceding analyses are considered only against this background. Correspondingly, the 

literature reviews concentrate on epistemology and teaching in modem education practice, and 

the findings of the analysis are interpreted in this disciplinary context. It should also be noted 

that the experimenter herself could affect the responses of the participants during interviews, 

through non-verbal cues given unintentionally, transmitting the biases and expectations of the 

researcher, subtly changing the outcome of the results (Rosenthal 1998). To minimize the 

experimenter effect, a relaxed approach to interviewing was adopted, at the commencement of 

the interviews participants were assured that there were no right or wrong answers to the 

questions. It was indicated that the honest views of the participant were the best and that any 

unconscious response by the interviewer should be ignored, in order to encourage them to 

answer freely. 
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The quantitative research tools were designed and tested in higher education contexts. 

The DEBQ was limited in that its initial application and testing was directed at college 

(undergraduate) students in a North American context and the original interpretation of 

epistemological constructs (Hofer 2000) reflects a specific stage in the epistemological 

development of undergraduate students compared to graduates, in this study. The influence of 

culture, leading to differences in interpretation of the item statements, has been discussed in 

Chapter 4. The A TI was potentially limited in that it was developed from interviews with 

university lecturers in sciences (Trigwell & Prosser 2004 ). In this study, the A TI was applied to 

a variety of disciplines and levels, including secondary education, which could be limited in 

that the teaching techniques described in the original interviews are not applicable to this 

educational context. Though it is considered here, that the nature of the modern curriculum in 

secondary education makes active use of all the techniques measured in the A TI, even more so 

as school provides for a less formal setting and 'hands-on' approach compared to university 

lectures. Developments in secondary education practice, including use of Kolb's (1984) 

experiential learning theory, confirm that the teaching techniques tested in the A TI apply well 

to this instructional context. 

In general, both the DEBQ and A TI were limited in the translation of categorical 

choices into qualitative statements on epistemology and approaches to teaching, potentially 

leading to a loss of detail. The effects of this limitation minimized by crosschecking the 

questionnaire findings with the results of the epistemology, teaching and learning focused 

interviews. In the same way, the interviews may have been limited in there ability to access the 

full range of understandings within an individual. There also remains the possibility that the 

questionnaires and interview questions access different constructs, combined with effects from 

the research context where the results were collected. The DEBQ and the ATI were measures 

based on reflections of current teaching practices and beliefs within a single disciplinary 

context. What is clear from the research findings are that the academic domain or discipline, 

context and content may be affected by the instructional context and the teaching techniques 

enacted. Consequently, responses to the A TI and DEBQ may reflect the depa1tmental 

epistemologies and notions of teaching, within a larger socio-cultural context, rather than 

pa1ticipants' own uninfluenced beliefs (Muis, Bendixen & Haerle 2006). 
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8.5 Implications of the Research for Future practice 

The research presented here was intended to have direct application to the development of 

training opportunities for practitioners in higher education. The findings in this study also raise 

further research questions, which are touched on here. The implications for future practice 

focus on learning and teaching in higher education, and note that further research should 

include a focus on secondary education as an antecedent to developing conceptually based 

reasoning in learners. The suggestions for future practice in academic and student development 

are as follows, the first suggestion derives out of the research results presented in this thesis and 

the following two from a combination of understandings developed from the research results 

and previous literature: 

• New and developing teachers should be paired with more experienced and senior 

teachers to mentor their development of student-focused approaches to teaching and 

discipline-based epistemic sophistication; 

• Departments and faculties within higher education institutions need to be engaged 

in developing focused teaching strategies and assessment policies, which encourage 

students to develop strong conceptual understandings of subject content and generic 

research skills; 

• Discussion-based methods of teaching and learning, for example, e-leaming and 

workshops should be adopted to develop teachers ' and students' ' ways of seeing' 

subj ect content from a widening conceptual basis. 

• E-leaming community design and development should be approached from an 

understanding of individual learner engagement and approaches to studying. 

Degree-based e-communities should be assessment focused, aimed at engaging 

students in a transformative learning process driven by discussion and reflection as 

a means of initiating epistemic doubt and epistemic change towards the 

development of increasingly sophisticated epistemological beliefs. 
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8.6 Further Research 

The questions arising from this study indicate the need for future research, exploring further the 

dimensions of teachers' and students' epistemologies, approaches to learning and teaching and 

the application of the goal-driven model of e-community development to these. Considering the 

questions arising, the description of these studies is as follows: 

• The research approach investigating the covariance between epistemological beliefs 

and approaches to teaching needs to be replicated using a wider sample in order to 

confinn the findings here, for example, further investigations enabling comparisons 

to other higher education institutions. 

• Further exploration of the boundaries between core and peripheral beliefs is needed, 

investigating how these beliefs merge to form personal theories. The question of 

cultural differences in epistemology, raised in the literature, indicates that a more 

robust and flexible quantitative research tool needs be developed to measure the 

dimensionality of core beliefs. As an accompaniment to the A TI, the questionnaire 

developmental process should be derived from a phenomenographic approach to 

further dete1mine conceptions of epistemology within a culture. 

• The emerging differences in epistemology, corresponding to length of teaching 

experience indicate that a longitudinal study aimed as captu1ing developments in 

personal epistemology influencing approaches to teaching over time, is required. 

Such a study would utilize extended interviews and reflective logs to reveal how 

and when personal theories form and become the dominant indicator of approaches 

to teaching, compared to the influences of the academic context. This type of study 

would include identifying the key events leading to conceptual change in teacher's 

beliefs during their careers, the development of conceptual change student-focused 

approaches to teaching and to what extent epistemic change is influenced by 

contextual factors, such as the instructional context, compared to the personal 

characteristics of academics, specifically their increasing length of teaching 

experience. 
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• The differences in understanding of expertise between academics emergent here 

raises the question; when considered against academics' understanding of learning, 

to what extent do teachers consider the student learning experience to be impotiant 

in developing their students' understanding? Specifically, how well do teachers 

understand that by developing and honing their repertoire of student-centred 

teaching teclmiques they can influence the way students approach learning in their 

subject and affect the depth of understanding achieved. Again, a mixed qualitative 

and quantitative approach would be adopted and include the use of teaching 

observations. Ideally, this would involve new and developing teachers observing 

more experienced teachers with the researcher, to identify how specific teaching 

techniques draw attention to the critical aspects of objects of learning, bringing 

these into focal awareness. 

8. 7 Conclusion 

CmTent research into personal epistemological beliefs and approaches to teaching is becoming 

an important focus in developing training opportunities for educators in higher education. The 

three major research positions on epistemology are integrated towards consensus in the field of 

study, supported by the findings from this study. It is evident that a relationship exists between 

epistemological beliefs and approaches to teaching and that further detailed investigation into 

epistemology, teaching and learning is required to enhance the student learning experience, 

including developing assessments that afford learners from all routes to higher education the 

opportunities to achieve. The role of teachers and experts in higher education should not be 

limited to simple acts of infonnation transfer, but practiced with the intention of developing 

ways of thinking about subjects that make significant contributions to the discipline-based 

epistemological beliefs of learners. 

' ... I had an experience where I was very aware of an expert changing, well involved 
in my learning. And I thought of one which was a professor that I worked fairly 
closely with for some time and we had been working together on some area and he's 
been away at a conference, he' d been thinking various things and he came back and 
explained to me a different way of observing ... of interpreting our results ... I always 
remember it, because it was just an amazing experience, it suddenly, it was like the 
whole landscape of everything had changed from that. .. I mean in a way his 
conunents were very brief, but it completely changed the way ... Well it completely 
changed all my thinking in that area from that time forth. And so I think experts can 
have very, very significant roles, in learning.' (Female, Chemistry). 
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Appendix A Quantitative Research Instruments 

Al DEBQ: English Version, Online Communities and Teachers in Higher Education 

BELIEFS ABOUT TEACHING AND LEARNING IN YOUR DISCIPLINE DEBQ 
(adapted version) 
Barbara K. Hofer 

2005 

Instructions: 

Please answer the following questions as best you can on a scale from 1 to 5, with I being strongly 
disagree and 5 being strongly agree. We are interested how you think about your subject area. 
When you are answering these questions, please give us your beliefs about your disciplinary area 

Discipline: _____________________________ _ 

Years of teaching experience: --------- - -

l. Truth is unchanging in this subject. 

2. In this subject, most work has only one right answer. 

3. Sometimes students just have to accept answers from the experts in this 
field, even if they don't understand them. 

4. What is accepted as knowledge in this field is based on objective reality. 

5. All experts in this field would probably come up with the same answers to 
questions in this field. 

SD SA 
1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

6. The most important part of work in this subject is coming up with original idea 1-----2-----3-----4-----5 

7. If you read something in a textbook for this subject, you can be sure it 
is true. 

8. A theory in this field is accepted as true and con-ect if experts reach 
consensus. 

9. Most of what is true in this subject is already known. 

10. Ideas in this subject are really complex. 

11. In this subject, it is good to question the ideas presented. 

12. Correct answers in this field are more a matter of opinion than fact. 

13. If scholars try hard enough, they can find the answers to almost anything. 
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1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4 -----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 
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14. The most important part of being an expert in this field is accumulating a 
lot of facts. 

15. Students know the answers to questions in this field because they have 
figured them out for themselves. 

16. One expert's opinion in this field is as good as another's. 

17. Experts in this field can ultimately get to the truth. 

18. Principles in this field are unchanging. 

19. Principles in this field can be applied in any situation. 

20. If my personal experience conflicts with ideas in the textbook, the book is 
probably right. 

1-----2-----3-----4-----5 

1-----2-----3-----4----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

21. There is really no way to determine whether someone has the right answer in 1-----2-----3-----4-----5 
this field. 

22. Expertise in this field consists of seeing the inten-elationships among ideas. 1-----2-----3-----4-----5 

23. Answers to questions in this field change as experts gather more 1-----2-----3-----4-----5 
information. 

24. All experts in this field understand the field in the same way. 1-----2-----3-----4-----5 

25. Students are more likely to accept the ideas of someone with first-hand 1-----2-----3-----4-----5 
experience than the ideas of researchers in this field. 

26. Students are most confident knowing something when they know what the 1-----2-----3-----4-----5 
experts think. 

27. First-hand experience is the best way of knowing something in this field. 1-----2-----3-----4-----5 
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Al DEBQ: Welsh Version, Teachers In Higher Education, Bangor University 

Daliadau ynghylch addysgu a dysgu yn eich disgyblaeth 
Barbara K. Hofer 

2005 

Cyfarwyddiadau: 

Atebwch y cwestiynau canlynol orau gellwch os gwelwch yn dda ar raddfa o I i 5, lie mae 1 yn 
golygu anghytuno'n gryf a 5 yn golygu cytuno'n gryf. Mae gennym ddiddordeb gwybod sut 
rydych yn meddwl am eich maes pwnc. Wrth i chi ateb y cwestiynau hyn, rhowch eich daliadau 
ynghylch eich maes disgyblaeth i ni os gwelwch yn dda. 

Enw: _________ _ ________ _ 

Disgyblaeth/Pwnc: ________________ _ 

Blynyddoedd o brofiad dysgu: 

AG CG 
l. Nid yw gwirionedd yn newid yn y pwnc hwn. 1-----2-----3-----4-----5 

2. Yn y pwnc hwn, dim ond un ateb cywir sydd i ' r rhan fwyaf o waith. 1-----2-----3-----4-----5 

3. Weithiau mae' n rhaid i fyfyrwyr dderbyn atebion gan yr arbenigwyr yn y mae~ 1-----2-----3-----4-----5 
hwn, hyd yn oed os nad ydynt yn eu deall. 

4. Mae' r hyn a dderbynnir fel gwybodaeth yn y maes hwn wedi ei seilio ar realiti l-----2-----3-----4-----5 
gwrthrychol. 

5. Mae' n debyg y byddai ' r holl arbenigwyr yn y maes hwn yn rhoi ' run atebion i 1-----2-----3-----4-----5 
gwestiynau yn y maes. 

6. Rhan bwysicaf gwaith yn y pwnc hwn yw cynnig syniadau gwreiddiol. 1-----2-----3-----4-----5 

7. Os darllenwch rywbeth mewn gwerslyfr ar gyfer y pwnc hwn, gellwch fod yn 1-----2-----3-----4-----5 
s icr e i fod yn wir. 

8. Derbynnir theori yn y maes hwn fel un gywir os yw arbenigwyr yn 
cytuno ami. 

9. Mae'r rhan fwyaf o'r hyn sy'n wir yn y pwnc hwn yn hysbys yn barod. 

10. M ae syniadau yn y pwnc hwn yn wirioneddol gymhleth. 

11. Y n y pwnc hwn, mae'n syniad da i gwestiynu'r syniadau a gyflwynir. 

12. Mae atebion cywir yn y maes hwn yn fwy o fater o fam nag o ffaith. 
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I 3. Gall ysgolheigion gael hyd i ' r atebion i bron bopeth os byddant yn ymroi iddi 1-----2-----3-----4-----5 
ddifrif. 

14. Elfen bwysicafbod yn arbenigwr yn y maes hwn yw crynhoi 
llawer o ffeithiau. 

1-----2-----3-----4-----5 

15. Mae myfyrwyr yn gwybod yr atebion i gwestiynau yn y maes hwn oherwydd 1-----2-----3-----4----5 
eu bod wedi eu gweithio allan drostynt eu hunain. 

16. Mae barn un arbenigwr yn y maes hwn cystal ag un unrhyw arbenigwr arall. 1-----2-----3-----4-----5 

17. Gall arbenigwyr yn y maes hwn fynd at y gwirionedd yn y pen draw. 

18. N id yw egwyddorion yn y maes hwn yn newid o gwbl. 

19. Gellir defnyddio egwyddorion yn y maes hwn ar gyfer unrhyw sefyllfa. 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

20. Os nad yw fy mhrofiad personol yn cyd-fynd a syniadau yn y gwerslyfr, mae' 1-----2-----3-----4-----5 
debyg mai ' r llyfr sy'n iawn. 

21. Nid oes unrhyw ffordd mewn gwirionedd i benderfynu a oes gan rywun yr att 1-----2-----3-----4-----5 
cywir yn y maes hwn. 

22. Arbenigedd yn y maes hwn yw gweld y gydberthynas rhwng syniadau. 1-----2-----3-----4-----5 

23. Mae atebion i gwestiynau yn y maes hwn yn newid wrth i arbenigwyr gasglu 1-----2-----3-----4-----5 
mwy o wybodaeth. 

24. Mae' r holl arbenigwyr yn y maes hwn yn deall y maes yn yr un ffordd. 

25. Mae myfyrwyr yn fwy tebygol o dderbyn syniadau rhywun a phrofiad 
uniongyrchol na syniadau ymchwilwyr yn y maes hwn. 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

26. Mae myfyrwyr fwyaf hyderus yn gwybod rhywbeth pan maent yn gwybod be 1-----2-----3-----4-----5 
mae'r arbenigwyr yn ei feddwl. 

27. Profiad uniongyrchol yw'r ffordd orau o wybod rhywbeth yn y maes hwn. 1-----2-----3-----4-----5 
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Al DEBQ: English Versions, Trainee Teachers 

BELIEFS ABOUT TEACHING AND LEARNING IN YOUR DISCIPLINE DEBQ 
(adapted version) 
Barbara K. Hofer 

2005 
Instructions: 

Please answer the following questions as best you can on a scale from 1 to 5, with 1 being strongly 
disagree and 5 being strongly agree. We are interested how you think about your subject area. 
When you are answering these questions, please give us your beliefs about your disciplinary area. 

Name: __________________ _ 

Discipline/Subject: ________________ _ 

Years of teaching experience: ______ Or months of teaching experience _____ _ 

I. Truth is unchanging in this subject. 

2. In this subject, most work has only one right answer. 

3. Sometimes pupils just have to accept answers from the experts in this 
field, even if they don't understand them. 

4. What is accepted as knowledge in this field is based on objective reality. 

5. All experts in this field would probably come up with the same answers to 
questions in this field. 

SD SA 
1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

6. The most important part of work in this subject is coming up with original idea 1-----2-----3-----4-----5 

7. If you read something in a textbook for this subject, you can be sure it 
is true. 

8. A theory in this field is accepted as true and correct if experts reach 
consensus. 

9. Most of what is true in this subject is already known. 

10. Ideas in this subject are really complex. 

11. In this subject, it is good to question the ideas presented. 

12. Conect answers in this field are more a matter of opinion than fact. 

13. If scholars try hard enough, they can find the answers to almost anything. 
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14. The most important part of being an expert in this field is accumulating a 
lot of facts. 

15. Pupils know the answers to questions in this field because they have 
figured them out for themselves. 

16. One expert's opinion in this field is as good as another's. 

17. Experts in this field can ultimately get to the truth. 

18. Principles in this field are unchanging. 

19. Principles in this field can be applied in any situation. 

20. lf my personal experience conflicts with ideas in the textbook, the book is 
probably right. 

1-----2-----3-----4-----5 

1-----2-----3-----4----5 

I -----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

21. There is really no way to detennine whether someone has the right answer in 1-----2-----3-----4-----5 
this field. 

22. Expertise in this field consists of seeing the interrelationships among ideas. 1-----2-----3-----4-----5 

23. Answers to questions in this field change as experts gather more 1-----2-----3-----4-----5 
information. 

24. All experts in this field understand the field in the same way. 1-----2-----3-----4-----5 

25. Pupils are more likely to accept the ideas of someone with first-hand 1-----2-----3-----4-----5 
experience than the ideas of researchers in this field. 

26. Pupils are most confident knowing something when they know what the 1-----2-----3-----4-----5 
experts think. 

27. First-hand experience is the best way of knowing something in this field. 1-----2-----3-----4-----5 
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Al DEBQ: Welsh Version, Trainee Teachers 

DALIADAU YNGHYLCH ADDYSGU A DYSGU YN EICH DISGYBLAETH 
(fersiwn ddiwygiedig) 

Barbara K. Hofer 
2005 

Cyfarwyddiadau: 

Atebwch y cwestiynau canlynol orau gellwch os gwelwch yn dda ar raddfa o 1 i 5, lie mae 1 yn 
golygu anghytuno'n gryf a 5 yn golygu cytuno'n gryf. Mae gennym ddiddordeb gwybod sut 
rydych yn meddwl am eich maes pwnc. Wrth i chi ateb y cwestiynau hyn, rhowch eich daliadau 
ynghylch eich maes disgyblaeth i ni os gwelwch yn dda. 

Enw: ______ _____ ____ _ _ _ _ 

Disgyblaeth/Pwnc: ________________ _ 

Blynyddoedd o brofiad dysgu: _____ __ neu fisoedd o brofiad dysgu _ ___ _ 

AG CG 
1. Nid yw gwirionedd yn newid yn y pwnc hwn. 1-----2-----3-----4-----5 

2. Yn y pwnc hwn, dim ond un ateb cywir sydd i ' r rhan fwyaf o waith. 1-----2-----3-----4-----5 

3. Weithiau mae'n rhaid i ddisgyblion dderbyn atebion gan yr arbenigwyr yn y 1-----2-----3-----4-----5 

maes 
hwn, hyd yn oed os nad ydynt yn eu deall. 

4. Mae'r hyn a dderbynnir fel gwybodaeth yn y maes hwn wedi ei seilio ar realiti 1-----2-----3-----4-----5 
gwrthrychol. 

5. Mae'n debyg y byddai ' r boll arbenigwyr yn y maes hwn yn rhoi ' run ate bi on i 1-----2-----3-----4-----5 
gwestiynau yn y maes. 

6. Rhan bwysicaf gwaith yn y pwnc hwn yw cynnig syniadau gwreiddiol. 1-----2-----3-----4-----5 

7. Os darllenwch rywbeth mewn gwerslyfr ar gyfer y pwnc hwn, gellwch fod yn 1-----2-----3-----4-----5 
sicr ei fod yn wir. 

8. Derbynnir theo1i yn y maes hwn fel un gywir os yw arbenigwyr yn 
cytuno ami. 

9. Mae' r rhan fwyaf o ' r hyn sy' n wir yn y pwnc hwn yn hysbys yn barod. 

10. Mae syniadau yn y pwnc hwn yn wirioneddol gynilileth. 

11. Y n y pwnc hwn, mae'n syniad da i gwestiynu 'r syniadau a gyflwynir. 

12. Mae atebion cywir yn y maes hwn yn fwy o fater o farn nag o ffaith. 
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13. Gall ysgolheigion gael hyd i'r atebion i bron bopeth os byddant yn ymroi iddi 1-----2-----3-----4-----5 
ddifrif. 

14. Elfen bwysicafbod y:n arbenigwr yn y maes hwn yw crynhoi 
llawer o ffeithiau. 

1-----2-----3-----4-----5 

15. Mae disgyblio:n y:n gwybod yr atebion i gwestiynau yn y maes hwn oherwydd 1-----2-----3-----4----5 
eu bod wedi eu gweithio allan drosty:nt eu hunai:n. 

16. Mae barn un arbenigwr yn y maes hwn cystal ag un unrhyw arbenigwr arall. 1-----2-----3-----4-----5 

17. Gall arbenigwyr yn y maes hwn fynd at y gwirionedd yn y pen draw. 

18. Nid yw egwyddorion yn y maes hwn y:n newid o gwbl. 

19. Gellit· defnyddio egwyddorion y:n y maes hwn ar gyfer unrhyw sefyllfa. 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

1-----2-----3-----4-----5 

20. Os nad yw fy mhrofiad personol yn cyd-fynd a syniadau yn y gwerslyfr, mae' 1-----2-----3-----4-----5 
debyg mai'r llyfr sy'n iawn. 

21. Nid oes unrhyw ffordd mewn gwirionedd i benderfynu a oes gan rywun yr at( 1-----2-----3-----4-----5 
cywir yn y maes hwn. 

22. Arbenigedd yn y maes hwn yw gweld y gydberthynas rhwng sy:niadau. 1-----2-----3-----4-----5 

23. Mae atebion i gwestiynau yn y maes hwn y:n newid wrth i arbenigwyr gasglu 1-----2-----3-----4-----5 
mwy o wybodaeth. 

24. Mae'r holl arbenigwyr yn y maes hwn y:n deall y maes yn yr un ffordd. 1-----2-----3-----4-----5 

25. Mae disgyblion y:n fwy tebygol o dderbyn sy:niadau rhywun a phrofiad 1-----2-----3-----4-----5 
uniongyrchol na syniadau ymchwilwyr y:n y maes hwn. 

26. Mae disgyblion fwyaf hyderus yn gwybod rhywbeth pan maent yn gwybod 1-----2-----3-----4-----5 
beth mae'r arbenigwyr yn ei feddwl. 

27. Profiad uniongyrchol yw'r ffordd orau o wybod rhywbeth y:n y maes hwn. 1-----2-----3-----4-----5 
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Al DEBQ: English Version, Online Communities and Teachers in Higher Education 

APPROACHES TO TEACHING INVENTORY ATI 22 
Michael Prosser and Keith Trigwell 

2005 

This inventory is designed to explore a dimension of the way that academics go about teaching in a 
specific context or subject or course. This may mean that your responses to these items in one 
context may be different to the responses you might make on your teaching in other contexts or 
subjects. For this reason we ask you to describe your context. 

Email Address .............. . ......................... . . . . .. .. . . 

Subject of your response: ......... . ............. . .. . . .... ...... . 

For each item please circle one of the numbers (1-5). The numbers stand for the following 
responses: 

1 - This item was only rarely or never true for me in this subject. 
2 - This item was sometimes true for me in this subject. 
3 - This item was true for me about half the time in this subject. 
4 - This item was frequently true for me in this subject. 
5 - This item was almost always or always true for me in this subject. 

Please answer each item. Do not spend a long time on each: your first reaction is probably the 
best one. 

Only Almost 
rarely always 

I. In this subject students should focus their study on what I provide them. 1 2 3 4 5 

2. It is important that this subject should be completely described in tenns of 2 3 4 5 
specific objectives that relate to fonnal assessment items. 

3. In my interactions with students in this subject I try to develop a 2 3 4 5 
conversation with them about the topics we are studying. 

4 . It is important to present a lot of facts to students so that they know what 2 
they have to learn for this subject. 

3 4 5 

5. I set aside some teaching time so that the students can discuss, among 2 3 4 5 
themselves, key concepts and ideas in this subject. 

6. In this subject I concentrate on covering the information that might be 2 
available from key texts and readings. 

3 4 5 

7. I encourage students to restructure their existing knowledge in terms of the 2 3 4 5 
new way of thinking about the subject that they will deve lop. 

8. In teaching sessions for this subject, I deliberately provoke debate and 2 
discussion. 

3 4 5 

9. I structure my teaching in this subject to help students to pass the fom1al 
assessment items. 

2 3 4 5 
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10. I think an important reason for running teaching sessions in this subject is to 2 3 4 5 
give students a good set of notes. 

11. In this subject, I provide the students with the infom1ation they will need to 2 3 4 5 
pass the formal assessments. 

12. I should know the answers to any questions that students may put to me 2 3 4 5 
during this subject. 

13. I make avai lable opportunities for students in this subject to discuss their 2 3 4 5 
changing understanding of the subject. 

14. It is better for students in this subject to generate their own notes rather than 
2 3 4 5 

copy m111e. 

15. A lot of teaching time in this subject should be used to question students' 
2 3 4 5 

ideas. 

16. In this subject my teaching focuses on the good presentation of information 2 3 4 5 
to students. 

17. I see teaching as helping students develop new ways of thinking in this 
2 3 4 5 

subject. 

18. In teaching this subject it is important for me to monitor s tudents' changed 2 3 4 5 
understanding of the subject matter. 

I 9. My teaching in this subject focuses on delivering what I know to the 2 3 4 5 
s tudents. 

20. Teaching in this subject should help students question their own 
2 3 4 5 

understanding of the subject matter. 

21. Teaching in this subject should include helping students find their own 
2 3 4 5 

learning resources. 

22. I present material to enable students to build up an information base in this 2 3 4 5 
subject. 
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A2 ATI: Welsh Version, Teaching In Higher Education, Bangor University 

HOLIADUR DULLIAU YMWNEUD AG ADDYSGU 
Michael Prosser a Keith Trigwell 

2005 

Diben yr holiadur hwn yw edrych ar ddimensiwn o ' r ffordd y mae academyddion yn mynd ati i 
addysgu mewn cyd-destun, pwnc neu gwrs arbennig. Gall hyn olygu y gall eich ymatebion i' r 
eitemau hyn mewn un cyd-destun fod yn wahanol i ' ch ymatebion ar addysgu mewn cyd-destunau 
neu bynciau erail l. Oherwydd hyn rydym yn gofyn i chi ddisgrifio eich cyd-destun. 

Cyfeiriad e-bost ..... . ..................................... . ......... . 

Pwnc eich ymateb: ....... . ............ . ................. . 

Dewiswch un o'r opsiynau ar gyfer pob eitem. Rhoddir disgrifiad llawn o ' r opsiynau isod: 

1 - Dim ond yn anaml iawn neu byth yr oedd yr eitem hon yn w ir i mi yn y pwnc hwn. 
2 - Dim ond weithiau yr oedd yr eitem hon yn wir i mi yn y pwnc hwn. 
3 - Roedd yr eitem hon yn wir i mi yn y pwnc hwn tua hanner yr amser. 
4 - Roedd yr eitem hon yn wir i mi yn y pwnc hwn yn aml. 
5- Roedd yr eitem hon yn wir i mi yn y pwnc hwn bron bob amser neu bob amser. 

Atebwch bob eitem os gwelwch yn dda. Peidiwch a threulio llawer o amser ar unrhyw eitem. 
Mae'n fwy na thebyg mai eich ymateb cyntaf yw'r un gorau. 

I. Yn y pwnc hwn dylai myfyrwyr ganolbwyntio eu hastudiaethau ar yr hyn 2 3 4 5 
rwyf i 'n ei roi iddynt. 

2. Mae' n bwysig y dylai ' r pwnc hwn gael ei ddisgrifio'n gyfan gwbl yn 61 2 3 4 5 
amcanion penodol sy' n gysylltiedig ag eitemau asesu ffurfiol. 

3. Wrth ymwneud a myfyrwyr yn y pwnc hwn rwy' n ceisio datblygu sgwrs 2 3 4 5 
gyda hwy ynghylch y testunau rydym yn eu hastudio. 

4. Mae'n bwysig cyflwyno llawer o ffeithiau i fyfyrwyr fel eu bod yn gwybod 2 3 4 5 
beth mae'n rhaid iddynt ei ddysgu ar gyfer y pwnc hwn. 

5. Rwy' n rhoi peth amser addysgu o ' r neilltu fel y gall y myfyrwyr drafod 2 3 4 5 
cysyniadau a syniadau allweddol yn y pwnc hwn yn1ysg ei gilydd. 

6. Yn y pwnc hwn rwy' n canolbwyntio ar ymdrin a'r wybodaeth a all fod ar 2 3 4 5 
gael o destunau a darlleniadau allweddol. 

7. R wy'n annog myfyrwyr i roi trefn newydd ar eu gwybodaeth bresennol yn 2 3 4 5 
61 y ffordd newydd y byddant yn ei datblygu o feddwl am y pwnc. 

8. Mewn sesiynau addysgu ar gyfer y pwnc hwn rwy'n ysgogi dad! a thrafod 2 3 4 5 
yn fwriadol. 

9. Rwy' n trefnu fy addysgu yn y pwnc hwn i helpu myfyrwyr i basio'r 2 3 4 5 
eitemau asesu ffurfiol. 

10. Rwy' n meddwl mai rheswm pwysig dros gynnal sesiynau addysgu yn y 2 3 4 5 
pwnc hwn yw i roi set dda o nodiadau i fyfyrwyr. 
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11. Yn y pwnc hwn rwy'n rhoi 'r holl wybodaeth i ' r myfyrwyr y byddant e i 2 3 4 5 
hangen i basio'r asesiadau ffurfiol. 

12. Dylwn wybod yr atebion i unrhyw gwestiynau y gall myfyrwyr eu gofyn i 2 3 4 5 
mi yn ystod y pwnc hwn. 

13. Rwy'n rhoi cyfleoedd i fyfyrwyr drafod eu dealltwriaeth o'r pwnc fel mae 2 3 4 5 
ho1mo' n newid dros amser. 

14. Mae'n well i fyfyrwyr yn y pwnc hwn gynhyrchu eu nodiadau eu hunain na 2 3 4 5 
chopi'o fy rhai i. 

15. Dylid defnyddio llawer o amser addysgu yn y pwnc hwn i holi beth yw 2 3 4 5 
syniadau' r myfyrwyr. 

I 6. Wrth addysgu'r pwnc hwn rwy' n canolbwyntio ar gyflwyno gwybodaeth yn 2 3 4 5 
dda i fyfyrwyr. 

17. Rwy'n gweld addysgu fel ffordd o helpu myfyrwyr i ddatblygu ffyrdd 2 3 4 5 
newydd o feddwl am y pwnc hwn. 

18. Wrth addysgu'r pwnc hwn mae' n bwysig i mi gadw golwg ar y ffordd mae 2 3 4 5 
dealltwriaeth myfyrwyr o'r mater dan sylw yn newid. 

19. Wrth addysgu ' r pwnc hwn rwy' n canolbwyntio ar gyflwyno' r hyn rwyfyn 2 3 4 5 
ei wybod i ' r myfyrwyr. 

20. Dylai addysgu yn y pwnc hwn helpu myfyrwyr i holi ynghylch eu 2 3 4 5 
dealltwriaeth eu hunain o'r mater dan sylw. 

21. Dylai addysgu yn y pwnc hwn gynnwys helpu myfyrwyr i gael hyd i 'w 2 3 4 5 
hadnoddau dysgu eu hunain. 

22. Rwy'n cyflwyno deunydd i alluogi myfyrwyr i adeiladu sylfaen wybodaeth 2 3 4 5 
yn y pwnc hwn. 
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A2 ATI: English Versions, Trainee Teachers 

APPROACHES TO TEACHING INVENTORY ATI 22 
Michael Prosser and Keith Trigwell 

2005 

This inventory is designed to explore a dimension of the way that academics go about teaching in a 
specific context or subject or course. This may mean that your responses to these items in one 
context may be different to the responses you might make on your teaching in other contexts or 
subjects. For this reason we ask you to describe your context. 

Email Address ............................ ................ .. ... . 

Subject of your response: ............. . .......... . ............. . 

For each item select on of the options. A full description of the option is given below: 

1 - This item was only rarely or never true for me in this subject. 
2 - This item was sometimes true for me in this subject. 
3 - This item was true for me about half the time in this subject. 
4 - This item was frequently true for me in this subject. 
5 - Thi s item was almost always or always true for me in this subject. 

Please answer each item. Do not spend a long time on each: your first reaction is probably the 
best one. 

1. In this subject pupils should focus their study on what I provide them. 2 3 4 5 

2. It is important that this subject should be completely desc1ibed in terms of 2 3 4 5 
specific objectives that relate to fonnal assessment items. 

3. ln my interactions with pupils in this subject I try to develop a conversation 2 3 4 5 
with them about the topics we are studying. 

4. It is important to present a lot of facts to pupils so that they know what they 2 3 4 5 
have to leam for this subject. 

5. I set aside some teaching time so that the pupils can discuss, among 2 3 4 5 
themselves, key concepts and ideas in this subject. 

6. In this subject I concentrate on covering the information that might be 2 3 4 5 
available from key texts and readings. 

7. I encourage pupils to restructure their existing knowledge in terms of the 2 3 4 5 
new way of thinking about the subject that they will develop. 

8. In teaching sessions for this subject, I deliberately provoke debate and 2 3 4 5 
discussion. 

9. I structure my teaching in this subject to help pupils to pass the fomrnl 2 3 4 5 
assessment items. 

10. I think an important reason for running ,teaching sessions in this subject is to 2 3 4 5 
give pupils a good set of notes. 

11. In this subject, I provide the pupils with the infonnation they will need to 2 3 4 5 
pass the fonnal assessments. 
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12. I should know the answers to any questions that pupils may put to me 2 3 4 5 
during this subject. 

13. I make available opportunities for pupils in this subject to discuss their 2 3 4 5 
changing understanding of the subject. 

14. It is better for pupils in this subject to generate their own notes rather than 2 3 4 5 
copy mine. 

15. A lot of teaching time in this subject should be used to question pupils ' 2 3 4 5 
ideas. 

16. In this subject my teaching focuses on the good presentation of infonnation 2 3 4 5 
to pupils. 

17. I see teaching as helping pupils develop new ways of thinking in this 2 3 4 5 
subject. 

18. In teaching this subject it is important for me to monitor pupils' changed 2 3 4 5 
understanding of the subject matter. 

19. My teaching in this subject focuses on delivering what I know to the pupils. 2 3 4 5 

20. Teaching in this subject should help pupils question their own 2 3 4 5 
understanding of the subject matter. 

21. Teaching in this subject should include helping pupils find their own 2 3 4 5 
learning resources. 

22. I present material to enable pupils to build up an infonnation base in this 2 3 4 5 
subject. 
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A2 A TI: Welsh Version, Trainee Teachers 

HOLIADUR DULLIAU YMWNEUD AG ADDYSGU ATI 22 
Michael Prosser a Keith Trigwell 

2005 

Diben yr holiadur hwn yw edrych ar ddimensiwn o'r ffordd y mae academyddion yn mynd ati i 
addysgu mewn cyd-destun, pwnc neu gwrs arbennig. Gall hyn olygu y gall eich ymatebion i 'r 
eitemau hyn mewn un cyd-destun fod yn wahanol i'ch ymatebion ar addysgu mewn cyd-destunau 
neu bynciau eraill. Oherwydd hyn rydym yn gofyn i chi ddisgrifio eich cyd-destun. 

Cyfeiriad e-bost ........ .. ..... . ..................... . . . . . . . ......... . 

Pwnc eich yinateb: ................ ... .......... ......... . 

Dewiswch un o'r opsiyirnu ar gyfer pob eitem. R110ddir disgrifiad llawn o ' r opsiynau isod: 

l - Dim ond yn anaml iawn neu byth yr oedd yr eitem hon yn wir i mi yn y pwnc hwn. 
2 - Dim ond weithiau yr oedd yr eitem hon yn wir i mi yn y pwnc hwn. 
3 - Roedd yr eitem hon yn wir i mi yn y pwnc hwn tua hanner yr amser. 
4 - Roedd yr eitem hon yn wir i mi yn y pwnc hwn yo aml. 
5- Roedd yr eitem hon yn wir i mi yi1 y pwnc hwn bron bob amser neu bob amser. 

Atebwch bob eitem os gwelwch yn dda. Peidiwch a threulio llawer o amser ar unrhyw eitem. 
Mae'n fwy na thebyg mai eich ymateb cyntaf yw'r un gorau. 

l. Yn y pwnc hwn dylai disgyblion ganolbwyntio eu hastudiaethau ar yr hyn 2 3 4 5 
rwyf i'n ei roi iddynt. 

2. Mae'n bwysig y dylai ' r pwnc hwn gael ei ddisgrifio ' n gyfan gwbl yn 61 2 3 4 5 
amcanion penodol sy' n gysylltiedig ag eitemau asesu ffurfiol. 

3. Wrth yinwneud a disgyblion yn y pwnc hwn rwy'n ceisio datblygu sgwrs 2 3 4 5 
gyda hwy ynghylch y testunau rydym yi1 eu hastudio. 

4. Mae'n bwysig cyflwyno llawer o ffeithiau i ddisgyblion fel eu bod yn 2 3 4 5 
gwybod beth mae'n rhaid iddyi1t ei ddysgu ar gyfer y pwnc hwn. 

5. Rwy'n rhoi peth ainser addysgu o' r neilltu fel y gall y disgyblion drafod 2 3 4 5 
cysyniadau a syniadau allweddol yn y pwnc hwn yinysg ei gilydd. 

6. Yn y pwnc hwn rwy'n canolbwyi1tio ar ymdrin a'r wybodaeth a all fod ar 2 3 4 5 
gael o destunau a darlleniadau allweddol. 

7. R wy'n annog disgyblion i roi trefn newydd ar eu gwybodaeth bresennol yn 2 3 4 5 
61 y ffordd newydd y byddant yn ei datblygu o feddwl am y pwnc. 

8. Mewn sesiynau addysgu ar gyfer y pwnc hwn rwy'n ysgogi dad\ a thrafod 2 3 4 5 
yi1 fwriadol. 

9. Rwy'n trefnu fy addysgu yn y pwnc hwn i helpu disgyblion i basio' r 2 3 4 5 
eitemau asesu ffurfiol. 

10. Rwy'n meddwl mai rheswm pwysig dros gyimal sesiynau addysgu yn y 2 3 4 5 
pwnc hwn yw i roi set dda o nodiadau i ddisgyblion. 
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11. Yn y pwnc hwn rwy'n rhoi ' r boll wybodaeth i ' r disgyblion y byddant ei 2 3 4 5 
hangen i basio ' r asesiadau ffurfio l. 

12. Dylwn wybod yr atebion i unrhyw gwestiynau y gall disgyblion eu gofyn i 2 3 4 5 
mi yn ystod y pwnc hwn. 

13. Rwy' n rhoi cyfleoedd i ddisgyblion drafod eu dealltwriaeth o'r pwnc fel 2 3 4 5 
mae honno' n newid dros amser. 

14 . Mae'n well i ddisgyblion yn y pwnc hwn gynhyrchu eu nodiadau eu hunain 2 3 4 5 
na chopi'o fy rhai i. 

15. Dyl id defnyddio llawer o amser addysgu yn y pwnc hwn i holi beth yw 2 3 4 5 
syniadau ' r disgyblion. 

16. Wrth addysgu' r pwnc hwn rwy' n canolbwyntio ar gyflwyno gwybodaeth yn 2 3 4 5 
dda i ddisgyblion. 

17. Rwy ' n gweld addysgu fel ffordd o helpu disgyblion i ddatblygu ffyrdd 2 3 4 5 
newydd o feddwl am y pwnc hwn. 

18. Wrth addysgu' r pwnc hwn mae' n bwysig i mi gadw golwg ar y ffordd mae 2 3 4 5 
dealltwriaeth disgyblion o'r mater dan sylw yn newid. 

19. Wrth addysgu' r pwnc hwn rwy'n canolbwyntio ar gyflwyno'r hyn rwyf yn 2 3 4 5 
e i wybod i ' r disgyblion. 

20. Dylai addysgu yn y pwnc hwn helpu disgyblion i holi ynghylch eu 2 3 4 5 
dealltwriaeth eu hunain o ' r mater dan sylw. 

2 1. Dylai addysgu yn y pwnc hwn gynnwys he lpu disgyblion i gael hyd i 'w 2 3 4 5 
hadnoddau dysgu eu hunain. 

22. Rwy' n cyflwyno deunydd i alluogi disgyblion adeiladu sylfaen wybodaeth 2 3 4 5 
yn y pwnc hwn. 
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A3 Informed Consent: Interview, Full Length Version 

INFORMED CONSENT FOR PARTICIPANTS 
Developing an online participatory methodology as a virtual tool in researching adaptive expertise 
and as a pedagogical tool for refining understanding: Tanya Hathaway and John Fazey. 

Dear Participant: 

The Purpose of this Research 

We are conducting a research project which has been designed to develop a virtual learning 
environment to support an online research and pedagogical tool. The research will be used to 
develop experts' awareness of aspects of learning and teaching in Higher Education in an online 
environment. The research will involve you as an active participant in an online learning 
community. The initial length of the project will last from September to December 2006. 

Procedures 

The study involves answering two brief online questionnaires. These are concerned with your 
current approaches to teaching and your beliefs about teaching and learning. These will be accessed 
through the learning communities ' homepage. Following this you may be interviewed on-line or 
face-to face by a researcher who will follow up your responses to the questionnaire in order to gain 
a fuller understanding of your personal representations of key concepts in these areas. You then 
have the opportunity to enter into discussions in the online learning community with asynchronous 
participation about learning development and teaching leading to a final phase involving the 
reviewing the community's collective understanding of the topics discussed. At the end of the study 
you will answer two further questionnaires concerning your approaches to teaching and beliefs 
about teaching and learning. 

Risks 

Participating in this study will involve no personal risks to you as a participant. Your identity will 
not be revealed in any research published from the results. 

Benefits of this Project 

The central idea in this research is that the approach is both a research and pedagogic tool. By 
participating in this study, you will help us find out if the online environment and methodology is 
successful at developing collaborative learning and adaptive expertise. You will also have the 
experience of engaging with other interested learners in the exploration and examination of ideas 
that are emerging as central to learning and teaching. It is envisaged that by participating in this 
study you will gain from the learning experience by further developing your own understanding and 
approaches to learning leading to enhancement of your teaching skills. By engaging in the online 
learning environment you will also have to opportunity to gain an insight into the pedagogy of e
learning. 

In more general terms and after the study is completed the results will be published in a PhD thesis 
which will be available from the National Library of Wales library for your review. You will also 
be informed of any technical reports or other articles arising from the study that are accepted for 
publication. If you have any questions concerning the results, you may contact us. 

Privacy 

Your email address, forename and surname, used to generate the usemame and password issued to 
you for entry into the co1m1mnity homepage within theLeamingBusiness.com, will not be disclosed 
to any third party. 
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Freedom to Withdraw 

You may withdraw your participation at anytime and for any reason. To withdraw, contact one of 
the investigators: 
Dr Tanya Hathaway (edpd72@bangor.ac.uk) or Dr Jolm Fazey (john.fazey@ leaming.ox.ac.uk). 

Approval of Research 

This research project has been approved by the Research Ethics Panel of the School of Education, 
University of Wales, Bangor. 

If you have any questions about this informed consent or this research, please contact one of 
the investigators. 

Permission 

I have read and understand the informed consent and the conditions of this project. 1 have read and 
understand what you want me to do for this study, and my right to withdraw at any time. I hereby 
voluntarily agree to participate in this project. I may withdraw my consent at anytime without 
penalty. 

If you do not wish your participation to be included in the research study and final results please email a reply 
to one of the researchers with subject line 'Consent Withdrawn' and keep a copy for your own records. 

Thank you for considering helping us with our research. Tanya H athaway and John Fazey 
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A3 Informed Consent: Email, Short Length Version 

INFORMED CONSENT FOR PARTICIPANTS 

Dear Participant: 

The Purpose of this Research 

We are conducting a research project which has been designed to develop a virtual learning 
environment to support an online research and pedagogical tool. The initial length of the project 
will last from September to December 2006. 

If you accept, your participation will be included in the final results and publication. The study 
involves answering two brief online questionnaires, you may be interviewed via telephone or face
to-face by a researcher and you have the opportunity to enter into discussions in the online learning 
environment. At the end of the study you will answer two further questionnaires concerning your 
approaches to teaching and beliefs about teaching and learning. By participating in this study, you 
will help us find out if the online environment and methodology is successful at developing 
collaborative learning and influencing approaches to teaching. 

Participating in this study will involve no personal risks to you as a participant. Your identity will 
not be revealed in any research published from the results. This research project has been approved 
by the Research Ethics Panel of the School of Education, University of Wales, Bangor. 

Permission 

1 have read and understand the infonned consent and the conditions of this project. I have read and 
understand what you want me to do for this study. I hereby voluntarily agree to participate in this 
proj ect. I may withdraw my consent at anytime without penalty. Please reply to this email leaving 
the subject line 'Accept' . 

If you do not wish your participation to be included in the research study and final results please email a reply 
to one of the researchers with subject line 'Not Accepted and keep a copy for your own records. 

Thank you for considering helping us with our research. Tanya Hathaway and John Fazey 
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Appendix B Normality Tests 

Bl Variables 

Descriptive N Min. Max. Mean Std.D. Skewness Std. 
Statistics Error 

Teachin!:I Level 146 1 4 2.390 1.217 0.189 0.201 
Teach 
Experience 
Range 146 1 4 2.493 1.1 28 -0.012 0.201 
Study 146 1 3 2.034 0.905 -0.068 0.201 
Education 146 1 3 1.932 0.828 0.129 0.201 
Group 146 1 4 2.205 0.901 0.784 0.201 
Typology 146 1 2 1.726 0.448 -1.024 0.201 
Gender 146 1 2 1.315 0.466 0.804 0.201 

B2 Histograms with Normality Curves 
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Teach Experience Range 
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Education 
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Typology 
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Bl Dependant Variables 

Descriptive N Min. Max. Mean Std.D. Statistics 

Certain 
Knowledge 133 2 4 2.504 0.558 
Expert 
Knowledge 133 1 5 3.026 0.541 
Relative 
Knowledge 133 1 5 2.906 0.936 
Experiential 
Knowledge 133 2 5 3.831 0.790 
Information 
Transfer - Teacher 
Focused 83 1 5 2.984 0.796 
Conceptual 
Change - Student 
Focused 83 2 5 3.454 0.578 

B2 Histograms with Normality Curves 
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Relative Knowledge 
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B3 Mann Whitney U Tests 

Relative Knowing and Gender 

Ranks I Gender N Mean Rank Sum of Ranks 
M 92 68.71 6321.00 

Relative F 41 63.17 2590.00 Knowledge 
Total 133 

Relative 
Test Statistics(a) Knowledqe 
Mann-Whitney U 1729.000 
Wilcoxon W 2590.000 
z -.777 
Asymp. Sig. (2-tailed) .437 

a Grouping Variable: Gender 

Experiential Knowing and Gender 

Ranks I Gender N Mean Rank Sum of Ranks 
M 92 72.15 6638.00 

Experiential F 41 55.44 2273.00 Knowledge 
Total 133 

Experiential 
Test Statistics(a) Knowledqe 
Mann-Whitney U 1412.000 
WilcoxonW 2273.000 
z -2.363 
Asymp. Sig. (2-tailed) * .018 

a Grouping Variable: Gender 
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Mann Whitney U Tests 

Relative Knowing and Typology 

Ranks I Tvoology N Mean Rank Sum of Ranks 

Hard 38 51.01 1938.50 
Relative Soft 95 73.39 6972.50 
Knowledge 

Total 133 

Relative 
Test Statistics(a) Knowledoe 
Mann-Whitney U 1197.500 

Wilcoxon W 1938.500 

z -3.073 

Asymp. Sig. {2-tailed) * .002 

a Grouping Variable: Typology 

Experiential Knowing and Typology 

Ranks I Tvooloov N Mean Rank Sum of Ranks 

Hard 38 46.14 1753.50 
Experiential Soft 95 75.34 7157.50 
Knowledge 

Total 133 

Experiential 
Test Statistics(a) Knowledoe 
Mann-Whitney U 1012.500 

WilcoxonW 1753.500 

z -4.039 

Asymp. Sig. (2-tailed) *.000 

a Grouping Variable: Typology 
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B4 Kruskal Wallis Tests 

Certain Knowing and Discipline 

Ranks I Group N Mean Rank 
SciMath 24 77.29 
Humanities 75 65.43 

Certain Technology 14 67.57 
Knowledge 

Social Science 20 60.1 3 
Total 133 

Test Certain 
Statistics( a, b) Knowledqe 
Chi-Square 2.482 
df 3 
Asymp. Sig. .478 

a Kruskal Wallis Test 
b Grouping Variable: Group 

Relative Knowing and Discipline 

Ranks I Group N Mean Rank 
SciMath 24 43.15 
Humanities 75 74.80 

Relative Technology 14 64.50 Knowledge 
Social Science 20 68.13 
Total 133 

Test Relative 
Statistics(a,b) Knowledae 
Chi-Square 12.735 
df 3 
Asymp. Sig. * .005 

a Kruskal Wallis Test 
b Grouping Variable : Group 
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Experiential Knowing and Discipline 

Ranks I Grouo N Mean Rank 

SciMath 24 43.94 
Humanities 75 80.62 

Experiential Technology 14 49.93 
Knowledge 

Social Science 20 55.55 
Total 133 

Test Experiential 
Statistics(a,bl Knowledoe 
Chi-Square 23.531 
df 3 
Asymp. Sig . *.000 

a Kruskal Wallis Test 
b Grouping Variable: Group 
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BS Data Frequencies within the' Academic Characteristics' Fields 

Gender 

Study Female Male Teach Experience Female Male 

Valid Academic Staff 24 33 Valid New 17 21 

Trainee Teachers 13 14 Developing 12 22 

Outdoor Instructors 9 53 Experienced 12 26 

Total 46 100 Senior 5 31 

Total 46 100 

Education Sector Female Male Academic Domain Female Male 

Valid HE 22 33 Valid Hard 17 23 

SE 20 26 Soft 29 77 

OE 4 41 Total 46 100 

Total 46 100 

Teaching Level Female Male Discipline Female Male 

Valid Secondary 20 28 Valid SciMath 11 15 

Undergraduate 10 25 Humanities 21 64 

Postgraduate 10 11 Technology 6 8 

Adult 6 36 Social Science 8 13 

Total 46 100 Total 46 100 
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Study 

Gender Trainee Outdoor Academic 

Teachers Instructors Staff 

Valid M 14 53 33 

F 13 9 24 

Total 27 62 57 

Education Academic Outdoor Trainee 
Sector 

Staff Instructors Teachers 

Valid HE 53 2 

SE 4 15 27 

OE 45 

Total 57 62 27 

Teaching Level Outdoor Trainee Academic 

Education Teachers Staff 

Valid Secondary 17 27 4 

Undergraduate 5 30 

Postgraduate 21 

Adult 40 2 

Total 62 27 57 

Teach Experience Outdoor Trainee Academic 

Instructors Teachers Staff 

Valid New 27 11 

Developing 16 18 

Experienced 25 13 

Senior 21 15 

Total 62 27 57 
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Academic Trainee Outdoor Academic 
Domain 

Teachers Instructors Staff 

Valid Hard 16 24 

Soft 11 62 33 

Total 27 62 57 

Discipline 
Trainee Academic Outdoor 

Teachers Staff Instructors 

Valid Science & Mathematics 7 19 

Humanities 10 13 62 

Technology 9 5 

Social Science 1 20 

Total 27 57 62 

Education Sector 

Gender OE SE HE 

Valid M 41 26 33 

F 4 20 22 

Total 45 46 55 

Study OE SE HE 

Valid Academic Staff 4 53 

Trainee Teachers 27 

Outdoor Instructors 45 15 2 

Total 45 46 55 

Teaching Level OE SE HE 

Valid Secondary 2 46 

Undergraduate 3 32 

Postgraduate 21 

Adult 40 2 

Total 45 46 55 
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Teach Experience OE SE HE 

Valid New 28 10 

Developing 9 9 16 

Experienced 18 6 14 

Senior 18 3 15 

Total 45 46 55 

Academic SE HE 
Domain OE 

Valid Hard 19 21 

Soft 45 27 34 

Total 45 46 55 

Discipline OE SE HE 

Valid Science & Mathematics 9 17 

Humanities 45 26 14 

Technology 10 4 

Social Science 1 20 

Total 45 46 55 

Teaching Level 

Gender Secondary Undergraduate Postgraduate Adult 

Valid M 28 25 11 36 

F 20 10 10 6 

Total 48 35 21 42 

Study Secondary Undergraduates Postgraduate Adult 

Valid Academic Staff 4 30 21 2 

Trainee Teachers 27 

Outdoor Instructors 17 5 40 

Total 48 35 21 42 
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Education Sector Secondary Undergraduates Postgraduate Adult 

Valid HE 32 21 2 

SE 46 

OE 2 3 40 

Total 48 35 21 42 

Teach Experience Secondary Undergraduates Postgraduate Adult 

Valid New 28 7 3 

Developing 9 12 4 9 

Experienced 6 10 4 18 

Senior 5 6 10 15 

Total 48 35 21 42 

Academic 
Domain Secondary Undergraduates Postgraduate Adult 

Valid Hard 19 15 6 

Soft 29 20 15 42 

Total 48 35 21 42 

Discipline Secondary Undergraduates Postgraduate Adult 

Valid Science & 
9 

Mathematics 
14 3 

Humanities 28 12 4 41 

Technology 10 1 3 

Social Science 1 8 11 1 

Total 48 35 21 42 

Teaching Experience 

Gender New Developing Experienced Senior 

Valid M 21 22 26 31 

F 17 12 12 5 

Total 38 34 38 36 
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Study New Developing Experienced Senior 

Valid Academic Staff 11 18 13 15 

Trainee Teachers 27 

Outdoor Instructors 16 25 21 

Total , 38 34 38 36 

Education 
Sector New Developing Experienced Senior 

Valid HE 10 16 14 15 

SE 28 9 6 3 

OE 9 18 18 

Total 38 34 38 36 

Teaching Level New Developing Experienced Senior 

Valid Secondary 28 9 6 5 

Undergraduate 7 12 10 6 

Postgraduate 3 4 4 10 

Adult 9 18 15 

Total 38 34 38 36 

Academic 
Domain New Developing Experienced Senior 

Valid Hard 21 9 5 5 

Soft 17 25 33 31 

Total 38 34 38 36 

Discipline New Developing Experienced Senior 

Valid Science & 
12 8 3 3 

Mathematics 

Humanities 13 19 27 26 

Technology 9 1 2 2 

Social Science 4 6 6 5 

Total 38 34 38 36 
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Academic Domain 

Gender Hard Soft Teaching Level Hard Soft 

Valid M 23 77 Valid Secondary 19 29 

F 17 29 Undergraduate 15 20 

Total 40 106 Postgraduate 6 15 

Adult 42 

Total 40 106 

Study Hard Soft 
Teach Experience 

Hard Soft Range 

Valid Academic Staff 24 33 Valid New 21 17 

Trainee Teachers 16 11 Developing 9 25 

Outdoor Instructors 62 Experienced 5 33 

Total 40 106 Senior 5 31 

Total 40 106 

Education 
Sector Hard Soft Discipline Hard Soft 

Val id HE 21 34 Valid Science & 26 

Mathematics 
SE 19 27 

Technology 
14 

OE 45 
Humanities 85 

Total 40 106 
Social Science 21 

Total 40 106 

340 



Appendix B Normality Tests 

Discipline: Science & Mathematics 

Gender 
Science & Social 

Humanities Technology 
Mathematics Science 

Valid M 15 64 8 13 

F 11 21 6 8 

Total 26 85 14 21 

Study 
Science & Social 

Humanities Technology 
Mathematics Science 

Valid Academic Staff 19 13 5 20 

Trainee Teachers 7 10 9 1 

Outdoor Instructors 62 

Total 26 85 14 21 

Education 
Science & Humanities Technology Social 

Mathematics Science 

Valid HE 17 14 4 20 

SE 9 26 10 1 

OE 45 

Total 26 85 14 21 

Teaching Level Science & Humanities Technology Social 

Mathematics Science 

Valid Secondary 9 28 10 1 

Undergraduate 14 12 1 8 

Postgraduate 3 4 3 11 

Adult 41 1 

Total 26 85 14 21 
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Appendix B Normality Tests 

Teaching Experience Science & Social 
Humanities Technology 

Mathematics Science 

Valid New 12 13 9 4 

Developing 8 19 1 6 

Experienced 3 27 2 6 

Senior 3 26 2 5 

Total 26 85 14 21 

Academic Science & Social 
Domain Humanities Technology 

Mathematics Science 

Valid Hard 26 14 

Soft 85 21 

Total 26 85 14 21 
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Appendix C Two-Way Analysis of Variance 

Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Certain Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 4.048(a) 7 .578 1.951 .067 

Intercept 491 .855 1 491.855 1658.940 .000 
TeachExp 1.085 3 .362 1.220 .305 

Typology .000 1 .000 .002 .968 

TeachExp * Typology 2.176 3 .725 2.446 .067 
Error 37.061 125 .296 

Total 874.861 133 

Corrected Total 41 .109 132 

a R Squared = .098 (AdJusted R Squared = .048) 

Estimated Marginal Means of Certain Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Expert Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 3.239(a) 7 .463 1.633 .132 
Intercept 744.153 1 744.153 2626.236 .000 
TeachExp .469 3 .156 .552 .648 
Typology .017 1 .017 .059 .809 
TeachExp * Typology 3.173 3 1.058 3.733 .013 
Error 35.419 125 .283 
Total 1256.750 133 
Corrected Total 38.658 132 

a R Squared = .084 (AdJusted R Squared = .032) 

Estimated Marginal Means of Expert Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Relative Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 12.626(a) 7 1.804 2.190 .039 
Intercept 666.865 1 666.865 809.705 .000 
TeachExp 2.145 3 .715 .868 .460 
Typology 3.823 1 3.823 4.642 .033 
TeachExp * Typology 2.939 3 .980 1.189 .317 
Error 102.949 125 .824 
Total 1238.750 133 
Corrected Total 115.575 132 

a R Squared= .109 (Adjusted R Squared= .059) 

Estimated Marginal Means of Relative Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Experiential Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 14.380(a) 7 2.054 3.773 .001 
Intercept 1096.415 1 1096.415 2013.595 .000 
TeachExp 2.077 3 .692 1.272 .287 
Typology 4.452 1 4.452 8.176 .005 
TeachExp * Typology 4.286 3 1.429 2.624 .053 
Error 68.063 125 .545 
Total 2034.250 133 
Corrected Total 82.444 132 

a R Squared = .17 4 (Ad Justed R Squared = .128) 

Estimated Marginal Means of Experiential Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Information Transfer - Teacher Focused 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 8.224(a) 7 1.175 2.015 .064 
Intercept 558.196 1 558.196 957.442 .000 
TeachExp 5.878 3 1.959 3.361 .023 
Typology 1.035 1 1.035 1.776 .187 
TeachExp * Typology .192 3 .064 .110 .954 
Error 43.726 75 .583 
Total 791.170 83 
Corrected Total 51.950 82 

a R Squared = .158 (Adjusted R Squared = .080) 

Estimated Marginal Means of Information Transfer - Teacher 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Academic Domain on Beliefs and Approaches 

Dependent Variable: Conceptual Change - Student Focused 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 8.869(a) 7 1.267 5.118 .000 
Intercept . 820.960 1 820.960 3316.482 .000 
TeachExp 5.017 3 1.672 6 .756 .000 
Typology 2.496 1 2.496 10.082 .002 
TeachExp * Typology 1.083 3 .361 1.459 .233 
Error 18.565 75 .248 
Total 1017.528 83 
Corrected Total 27.434 82 

a R Squared = .323 (AdJusted R Squared = .260) 

Estimated Marginal Means of Conceptual Change - Student 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Certain Knowing 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 5.303(a) 14 .379 1.248 .250 
Intercept 579.113 1 579.113 1908.486 .000 
Teach Level 1.776 3 .592 1.950 .125 
TeachExp .740 3 .247 .813 .489 
Teachlevel*TeachExp 2.065 8 .258 .851 .560 
Error 35.806 118 .303 
Total 874.861 133 
Corrected Total 41.109 132 

a R Squared= .129 (AdJusted R Squared = .026) 

Estimated Marginal Means of Certain Knowledge 

2.80 

t/1 c: 2.60 

lE 
~ 
ni c: 2.40 

e> 
ns 
:!!: 
'O 2.20 
Q) 
-; 
E 
:;:; 
~ 2.00 

1.80 

Secondary Postgraduate 
Undergraduate Adult 

Teaching Level 

Non-estimable means are not plotted 

349 

Teach Experience 
Range 

-- New 
-- Developing 

Experienced 
-- Senior 

Partial Eta 
Squared 

.129 

.942 

.047 

.020 

.055 



Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Expert Knowing 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 7.027(a) 14 .502 1.872 .036 
Intercept 861.674 1 861.674 3214.451 .000 
Teach Level 2.514 3 .838 3.127 .028 
TeachExp .322 3 .107 .401 .753 
TeachLevel *TeachExp 4.129 8 .516 1.925 .062 
Error 31 .631 118 .268 
Total 1256.750 133 
Corrected Total 38.658 132 

a R Squared = .182 (AdJusted R Squared = .085) 

Estimated Marginal Means of Expert Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Relative Knowing 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 12.285(a) 14 .877 1.002 .456 
Intercept 799.956 1 799.956 913.876 .000 
Teach Level 2.745 3 .915 1.045 .375 
TeachExp 3.535 3 1.178 1.346 .263 
Teachlevel*TeachExp 6.062 8 .758 .866 .548 
Error 103.291 118 .875 
Total 1238.750 133 
Corrected Total 115.575 132 

a R Squared = .106 (Ad Justed R Squared = .000) 

Estimated Marginal Means of Relative Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Experiential Knowing 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 27.401 (a) 14 1.957 4.196 .000 
Intercept 1408.354 1 1408.354 3019.236 .000 
Teachlevel 10.223 3 3.408 7.305 .000 
TeachExp 5.373 3 1.791 3.840 .012 
Teachlevel*TeachExp 11.421 8 1.428 3.060 .004 
Error 55.042 118 .466 
Total 2034.250 133 
Corrected Total 82.444 132 

a R Squared = .332 (Adjusted R Squared = .253) 

Estimated Marginal Means of Experiential Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Information transfer Teacher focused 

Tests of Between- Type Ill Sum df Mean Square F Sig. 
Subjects Effects of Squares 

Corrected Model 11.093(a) 11 1.008 1.753 .079 

Intercept 254.329 1 254.329 441.971 .000 

Teachlevel .771 3 .257 .446 .721 

TeachExp 2.729 3 .910 1.581 .202 

Teachlevel * TeachExp 3.511 5 .702 1.220 .309 

Error 40.856 71 .575 

Total 791 .170 83 

Corrected Total 51 .950 82 

a R Squared = .214 (Adjusted R Squared = .092) 

Estimated Marginal Means of Information Transfer - Teacher 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Teaching Experience and Teaching Level on Beliefs and Approaches 

Dependant Variable: Conceptual Change Student Focused 

Tests of Between- Type Ill Sum df Mean Square F Sig. Subjects Effects of Squares 

Corrected Model 7.448(a) 11 .677 2.406 .013 
Intercept 418.201 1 418.201 1485.679 .000 
Teachlevel .133 3 .044 .158 .924 

TeachExp 3.538 3 1.179 4 .190 .009 
TeachleveI•TeachExp 1.741 5 .348 1.237 .301 
Error 19.986 71 .281 

Total 1017.528 83 
Corrected Total 27.434 82 

a R Squared = .272 (AdJusted R Squared = .159) 

Estimated Marginal Means of Conceptual Change - Student 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Certain Knowledge 

Tests of Between- Type Il l Sum of 
df Mean 

Subjects Effects Squares Square 

Corrected Model 1.530(b) 7 .219 
Intercept 535.151 1 535.151 
Group 1.093 3 .364 
Gender .041 1 .041 
Group • Gender .332 3 .111 
Error 39.579 125 .317 
Total 874.861 133 
Corrected Total 41 .109 132 

a Computed using alpha = .05 
b R Squared= .037 (Adjusted R Squared= -.017) 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Expert Knowledge 

Tests of Between- Type Ill Sum df Mean Square Subjects Effects of Squares 

Corrected Model 3.388(b) 7 .484 
Intercept 791 .262 1 791.262 
Group 3.239 3 1.080 
Gender .044 1 .044 
Group * Gender .007 3 .002 
Error 35.270 125 .282 
Total 1256.750 133 
Corrected Total 38.658 132 

a Computed using alpha = .05 
b R Squared = .088 (Adjusted R Squared = .037) 

F Sig. 

1.715 .111 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Relative Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square Subjects Effects of Squares 

Corrected Model 11.057(b) 7 1.580 
Intercept 672.270 1 672.270 
Group 9.757 3 3.252 
Gender .011 1 .011 
Group * Gender .514 3 .171 
Error 104.518 125 .836 
Total 1238.750 133 
Corrected Total 115.575 132 

a Computed using alpha= .05 
b R Squared = .096 (Adjusted R Squared = .045) 

F Sig. 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Experiential Knowledge 

Tests of Between- Type Ill Sum 
df 

Mean 
Subjects Effects of Squares Square 

Corrected Model 13.497(b) 7 1.928 

F 

3.496 

Intercept 1129.958 1 1129.958 2048.619 

Group 7.036 3 2.345 4.252 

Gender .250 1 .250 .453 

Group * Gender 1.311 3 .437 .792 

Error 68.946 125 .552 

Total 2034.250 133 

Corrected Total 82.444 132 

a Computed using alpha= .05 
b R Squared = .164 (Adjusted R Squared = .117) 

Sig. 
Partial Eta 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Information Transfer - Teacher Focused 

Tests of Between- Type Ill Sum 
df Mean Square Subjects Effects of Squares 

Corrected Model 3.227(a) 7 .461 

F 

.710 
Intercept 683.300 1 683.300 1051.824 
Group 2.662 3 .887 1.366 
Gender .123 1 .123 .189 
Group * Gender .386 3 .129 .198 
Error 48.723 75 .650 
Total 791.170 83 
Corrected Total 51.950 82 

a R Squared= .062 (AdJusted R Squared= -.025) 

Sig. Partial Eta 
Squared 

.664 .062 
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Appendix C Two-Way Analysis of Variance 

Effects of Gender and Discipline on Beliefs and Approaches 

Dependent Variable: Conceptual Change - Student Focused 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. 

Partial Eta 
Subjects Effects of Squares 

Corrected Model 6.919(a} 7 .988 3.614 .002 
Intercept 914.931 1 914.931 3344.895 .000 
Group 5.202 3 1.734 6.340 .001 

Gender .205 1 .205 .750 .389 
Group * Gender 1.646 3 .549 2.005 .120 
Error 20.515 75 .274 

Total 1017.528 83 

Corrected Total 27.434 82 

a R Squared = .252 (AdJusted R Squared = .182} 

Estimated Marginal Means of Conceptual Change - Student 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Certain Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Partial Eta 

Subjects Effects of Squares 

Corrected Model 4.723(a) 8 .590 2.012 .050 
Intercept 300.099 1 300.099 1022.712 .000 
Education 2.283 2 1.142 3.891 .023 
Group 1.795 3 .598 2.039 .112 
Education * Group .905 3 .302 1.028 .382 
Error 36.386 124 .293 
Total 874.861 133 
Corrected Total 41 .109 132 

a R Squared = .115 (AdJusted R Squared = .058) 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Expert Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. 

Partial Eta 
Subjects Effects of Squares 

Corrected Model 5.380(a) 8 .673 2.506 .015 
Intercept 426.639 1 426.639 1589.753 .000 
Education .747 2 .374 1.392 .252 
Group 2.683 3 .894 3.333 .022 
Education * Group 1.159 3 .386 1.439 .235 
Error 33.278 124 .268 
Total 1256.750 133 
Corrected Total 38.658 132 

a R Squared = .139 (Adjusted R Squared = .084) 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Relative Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Partial Eta 

Subjects Effects of Squares 

Corrected Model 12.458(a) 8 1.557 1.873 .070 
Intercept 350.252 1 350.252 421.185 .000 
Education .273 2 .137 .164 .849 
Group 7.953 3 2.651 3.188 .026 
Education * Group .866 3 .289 .347 .791 
Error 103.117 124 .832 
Total 1238.750 133 
Corrected Total 115.575 132 

a R Squared = .108 (Ad Justed R Squared = .050) 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Experiential Knowledge 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. Partial Eta 

Subjects Effects of Squares 

Corrected Model 18.223(a) 8 2.278 4.398 .000 
Intercept 642.597 1 642.597 1240.748 .000 
Education 3.916 2 1.958 3.781 .025 
Group 2.254 3 .751 1.451 .231 
Education * Group 3.114 3 1.038 2.004 .117 
Error 64.221 124 .518 
Total 2034.250 133 
Corrected Total 82.444 132 

a R Squared = .221 (Adjusted R Squared = .171) 

Estimated Marginal Means of Experiential Knowledge 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Information Transfer - Teacher Focused 

Tests of Between- Type Ill Sum df Mean Square F Sig. Partial Eta 
Subjects Effects of Squares 

Corrected Model 6.350(a) 7 .907 1.492 .183 
Intercept 347.177 1 347.177 571.018 .000 

Education .322 1 .322 .529 .469 

Group 1.845 3 .615 1.012 .392 
Education * Group 2.688 3 .896 1.473 .229 
Error 45.600 75 .608 

Total 791.170 83 
Corrected Total 51.950 82 

a R Squared = .122 (AdJusted R Squared = .040) 

Estimated Marginal Means of Information Transfer - Teacher 
Focused 
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Appendix C Two-Way Analysis of Variance 

Effects of Education and Discipline on Beliefs and Approaches 

Dependent Variable: Conceptual Change - Student Focused 

Tests of Between- Type Ill Sum 
df Mean Square F Sig. 

Partial Eta 
Subjects Effects of Squares 

Corrected Model 6.280(a) 7 .897 3.181 .005 
Intercept 417.948 1 417.948 1481.793 .000 
Education 1.038 1 1.038 3.679 .059 
Group .813 3 .271 .961 .416 
Education • Group .452 3 .151 .535 .660 
Error 21 .154 75 .282 
Total 1017.528 83 
Corrected Total 27.434 82 

a R Squared = .229 (AdJusted R Squared = .157) 

Estimated Marginal Means of Conceptual Change - Student 
Focused 
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Appendix D E-Learning Communities Report 

Part 1 

D1 Introduction 
D 1.1 Aims of the Report 

D2 E-learning 
D2.1 E-Learning and Theories of Learning 

D3 E-learning in Higher Education 
D3.1 The Historical Context of E-Learning 
D3.2 E-Learning and Teaching 

D4 E-learning Communities 
D4.1 Communities of Practice 
D4.2 Learning Communities 

D1 Introduction 

D5 Models of E-Learning Communities 
D5.1 A Reference Model for Online 

Learning 
D5.2 A 5-Stage Model of Community 

Development 

D6 Structure of E-Learning Communities 
D6.1 Communication Media 
D6.2 Design Considerations for 

Community Development 

D7 The Role of the E-Moderator 
D7.1 E-Moderating Online Groups 
D7.2 E-Moderating Techniques 
D7.3 Characteristics ofE-Moderators 

D8 Summary 

This repo1t concentrates on describing e-leaming communities and e-moderation, opening with 

a broad introduction to e-leaming communities in higher education followed by a summary of 

what is cuJTently published and understood about the structures, interactions and models of e

leaming co1mnmlities and e-moderating practices. Part one of this report reviews the current 

literature regarding e-leaming commmlities and e-moderation. Part two presents an example of 

e-community activity data and analysis, deriving from one of the e-leaming communities used 

as a context for the discussing epistemological beliefs and approaches to teaclling. Part three 

considers e-leaming community development against the background of epistemological 

change and approaches to learning, deconstructed to consider the role of the pa1ticipants and 

the e-moderator in detail. A synthesis follows, presenting an integrated goal-driven model of e

leaming development, fusing elements of the approaches to learning literature and the three 

main research positions on epistemology, wllich support the research findings presented 

previously. 
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D1.1 Aims of the Report 

The general aim of this report is to review the cuJTent literature on e-learning and use the 

understandings gained from this to create student or learner-centred e-teaching environments. 

The findings from the pilot study outlined in Chapter 4 are presented in parts two and three of 

this report, with a summary and synthesis of the results and the relevant literature. Part one of 

this report a ttempts to clarify what e-learning is and what it is not, pa1ticularly the distinction 

between teaching and learning in this environment. More specifica lly the intentions of part one 

of this report are: 

• To discuss and clarify the tern1 e-learning and its relationship with existing theories 

of learning; 

• To discuss the role of e-learning communities in teaching and learning strategies in 

higher education; 

• To outline the cuJTent understanding of e-learning communities and their theoretical 

models; 

• To identify what constitutes an e-learning community and discuss variations 111 

structure, presenting design considerations for community development; 

• To summarise the present instructional techniques used bye-moderators. 

The pilot study into e-learning conununity development utilized qualitative and 

quantitative data, and provided an instructional context to explore epistemology, teaching and 

learning through the medium of e-leaming discourse. At the same time, effective e-moderating 

techniques were tested to enhance e-conununity development. The analysis in part two of this 

report relates to the goal-driven model of e-learning conununity development presented in the 

summary and synthesis in part three: The over-arching research aims of the thesis were 

integrated with the pilot study to attempt the following: 

• To model e-learning conmmnity development, modeling 011.line user activity and e

moderating techniques. 

• To engage university educators in discussions about ideas emerging as central to 

teaching and learning, to engage student-focused approaches to teaching; 
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• To initiate epistemic and conceptual change through discussion, engaging personal 

paradigm shifts in understanding teaching and learning in higher education; 

D2 E-Learning 

The tenn e-leaming is broad and is often used to encompass a range of discernable teaching 

techniques and situations encountered by teachers, tutors and lectures in higher education 

which include: 

• Web-based learning; 

• Computer-based learning; 

• Virtual classrooms. 

These situations may be teacher directed and classroom-based activities in a computer 

suite or individual study via an internet connection to an institution. For many, the term e

learning simply characterises learning occurring within the context of a technology-rich 

environment facilitating content delivery via the internet or an intranet, incorporating voice, 

images, video or multimedia presentations, text and data. E-learning is considered in relation 

to: 

• Learning theory: Adult Leaming Theory (Cross 1981 ), Andragogy (Knowles 1975) 

and the perspective of Learning and Awareness (Marton & Booth 1997); 

• The Teclmology Acceptance Model (Davis 1989); 

• Variation Theory (Marton & Booth 1997) and Constructivism (Vygotsky 1962; 

Bruner 1966). 

The tenn e-leaming suggests that the actual mechanics of learning are in some way 

related to the teclmology context. The tem1 e-leaming used in this report does not refer to an 

instructional paradigm, but the understanding of teaching and learning in relation to the 

teclmology mediated learning experience and the knowledge that learners develop via a 

second-order perspective derived from this collaborative learning environment. The learning 

outcomes in th.is environment can be observed and interpreted, with inferences made and 

educational concepts derived: 
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' If learning is actually taking place in the classroom we should try to understand 
what the students learn in tenns of what is taking place in the classroom. Whatever 
takes place in the classroom makes differing sense to different students'. 
(Marton, Runesson & Tsui 2004: p.22) 

The analysis of e-learning, is about how the e-leaming community develops at a social 

level within the constructivist-learning paradigm, but also at an individual level of learning and 

awareness. In the popular literature, the term e-learning still often includes a description of the 

techniques used in e-community moderation and these are, therefore, included in this repo1t. In 

particular, e-leaming is, to a large extent, about the approach to community development that a 

teacher, lecturer or e-moderator adopts, which is influenced by their personal epistemological 

beliefs and the teaching context (Tsai & Chuang 2005). However, it should be noted that the 

actual process of learning is situated within the individual and can therefore, only be facilitated 

through exposure to new experiences and teaching (Vygotsky 1962; Bruner 1966). 

D2.1 E-Learning and Theories of Learning 

E-leaming is a term generally used to desc1ibe different methods of teaching in higher 

education, suppo1ted by and utilising technology to achieve the delivery of content knowledge 

and provoke constructive discussion between learners. When describing what is understood 

about e-leaming and e-communities, practitioners should reflect on and place e-leaming in 

context with established theo1ies of learning. Two theories appropriate to e-learning are ' Adult 

Leaming Theory' (Cross 1981) and 'Andragogy' (Knowles 1975). 

A common theme in both these theories of learning is: what the learner brings with them 

to the learning situation, from past experiences, will affect their approach to learning combined 

with influences from the instructional design of the medium used and the method of 

instruction. What the learner brings with them is derived from their cumulative experiences of 

the world in everyday life, whether in a classroom environment, work-based or infonnal day

to-day experiences (Kolb 1984). Consequently, each learner brings a unique set of experiences 

and values to new learning situations, which in turn affect their future learning. Learners arrive 

at a given learning situation with va1iation in their processing capabilities, a result of each 

individual having their own unique development of learning domains and motivations, 

influencing their purpose to learn or their relationship with the experience and their 

meta cognitive abilities (Kozma 1991 ). 
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In relation to higher education, Cross's (1981) 'Adult Leaming Theory' considers the 

development of lifelong learning programs in the context of 'Characteristics of Adults ' as 

Learners (CAL). The CAL model has two classes of variables related to learning: personal 

characteristics and situational characteristics. The personal characteristics of adult learners 

comprise three dimensions: aging, life phases and developmental stages and in higher 

education these dimensions need to be carefully considered when designing and implementing 

e-leaming courses. These personal characteristics, particularly developmental stages have an 

influence on an individual's personal epistemological beliefs and consequently learning (PeITy 

1968; Schommer 1990). Situational characteristics are an important influence on e-leaming in 

higher education and include: part-time versus full-time learning, and voluntary versus 

compulsory learning. 

When using a learner-centred approach to e-teaching, the theory of ' Andragogy' is of 

distinct relevance (Knowles 1984), proposing that adult learners are responsible for decisions 

about their own learning and they need to know why they need to learn something. Andragogy 

suggests that learning is more effective when learners' understand the value of the experience. 

Ideally, adult learning oppo1tunities should be experiential and incorporate problem solving 

activities (Knowles 1984). This theory and interpretation of adult learning can be applied to the 

implementation, design and moderation of e-leaming conununities by making learning goals 

explicit. 

W hilst combining an understanding of these two learning theories with e-leaming 

communities and course development, it is also appropriate to consider Davis' s (1989) 

Technology Acceptance Model (Bagozzi 1992). The model consists of two variables, which 

detem1ine whether learning occurs in online environments: the perceived usefulness of a 

technology and the perceived ease of use of a technology, which Abdel-Wahab (2008) relates 

specifically to e-leaming enviromnents. This model complements research by Daley et al. 

(2001) who reported that the participation of learners in online enviromnents and their 

engagement with technology, use of technology and interaction was dependent on how 

positively they felt about technology. In turn, the affect on participation was linked to their 

reflective thinking and integration. Both variables from the 'Technology Acceptance Model' 

draw on elements identified in ' Adult Leaming Theory' and ' Andragogy' . The perceived 

usefulness of technology relates to the adoption of a strategic approach to learning (Entwistle 

& Ramsden 1983; Abdel-Wahab 2008), controlled by the learner 's motivation to study linked 
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to assessment and their relationship with the experience, which may be influenced by the e

moderator' s skill in communicating to the learner the benefits of the learning experience. The 

learner' s past experiences with technology, fonning part of their personal characteristics, 

influencing perceived ease of use of a technology (Davis 1989). Therefore, the use of a 

blended teaching approach, incorporating face-to-face with online teaching and an emphasis on 

the positive aspects of engaging with a teclmology (Abdel-Wahab 2008), promoted by 

presentation of the technology as user friendly, can effectively suppo1t an acceptance of the 

teclmology, and in theory learners should be more motivated and engaged in the learning 

process. 

E-learning enviro1m1ents allow learners to share a range of perspectives with other 

learners and learn from others' experiences: the knowledge originally being tacit and informal 

(Salmon 2000) elicited through discussion of the learner' s conceptual understanding. From a 

relational perspective of learning and awareness (Ma1ton & Booth 1997), an instructional 

approach, that is relevant to the multiple perspectives available during discussions in e-leaming 

communities is ' Variation Theory' (Oliver & Trigwell 2005), which is described more fully in 

Chapter 2. The dimensions of variation of a phenomenon or an object of learning, opened up 

by discussions between the learner and teacher, and between other learners, are therefore 

socially constructed knowledge and developed in a similar way to Laurillard' s (1993) 

' Conversational Framework' where the learner is guided towards the lecturer' s understanding 

of the concept under investigation. In contrast, variation theory maintains the possibility of 

both learner and teacher changing their understanding and awareness of a phenomenon, 

through an exploration of issues or aspects that may challenge existing knowledge (Cox el al. 

2000). An exposme to multiple perspectives of a phenomenon leads learners to develop a 

greater discernment of the va1iations present around an object of learning and results in a 

change in the learner' s relationship with the phenomenon. Therefore, there is a clear difference 

between learning as an individual to engaging in collaborative learning with.in an e-community 

and coming to a consensus. 

In the higher education context, e-leaming requires an exploration and articulation of 

knowledge, both at a formal theoretical and conceptual level within an environment of 

scholarship and research (Honey, Gunn & North 2004). This conceptual understanding fon11S 

the basis of the student's interpretation of fwther knowledge. Karagiorgi and Symeou (2005) 

develop the notion of knowledge in online learning environments to be elicited, explored and 

developed in complex and authentic learning activities, promoting constructivism rather than 

372 



Appendix DE- Learning Co1111111111ities report 

simplifying knowledge and order for learning. Knowledge needs to be constructed through 

interaction and situations which are anchored in real-life tasks (Barab & Duffy 2000), needing 

to be interlinked (Seufert, Leclmer & Stanoevska 2000), forn1ing associations between 

concepts during reflection, not reduced to easily memorised and isolated facts (Greening 

1998) . The constructivist learning paradigm, active learning approach, and discovery of 

knowledge is therefore essential to the design of e-learning conununities. 

D3 E-Learning in Higher Education 

E-leaming represents a shift in educational practice from a focus on teaching in face-to-face 

situations in classrooms and lectures to concentrate primarily on a student-centred learning 

experience enhanced by teclmology. This change in emphasis from teaching to learning is 

facilitated by info1mation and conmrnnication teclmology (JCT), incorporating the 

development of virtual learning communities. Anohina (2005) uses the tern1 virtual to mean 

' .. . d~fferent, peculiar' (p. I ) and conunents that ' .. . sounder the virtual learning we understand 

the learning process that differs from the traditional process.' (p. l ). The combined 

technological developments and change in educational focus on the student learning 

experience in higher education, have occurred in conjunction with a paradigm shift in 

approaches to teaching associated with the acknowledgment of the importance of constructivist 

learning theory and epistemology in higher education . 

Improvements in teacher education have been developed with the focus of instruction 

shifting from teaching in the behaviourist and objectivist tradition, to focus on student learning 

and epistemology, seeing the role of the educator change from information transmitter to 

learning facilitator in the classroom, and eventually to e-moderator in onl ine learning 

environments. This pivotal change in practice was complemented by the developments in ICT 

and as Nulden (200 I) points out: 

' But for the computer to bring about a real and substantial change, its introduction 
must be accompanied by improvement in the understanding of learning and 
teaching.' (p.363) 

It is suggested that the technology rich environment fuelled what appeared to be a 

genuine innovation in learning and teaching (W estera, Sloep & GeITisen 2000). W ithin this e

environn1ent and under the constructivist learning paradigm, e-leaming offered educational 
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establislunents the opportunity to reach many students at a low cost. Western ( 1999) 

comments: 

'The emergence of networked learning environments entails fundamental change 
in the way educational systems function'. (p.1 7) 

In traditional higher education environments, teaching and learning are now approached 

from an alternative constructivist-learning paradigm (Western 1999). The introduction of ICT 

into higher education has meant a pressure to use it to teach. E-leaming offers students the 

ability to consult and collaborate with lecturers and peers as they work (Reeves, HeITington & 

Oliver 2002), attractive to both institutions and students, as tutors can meet the needs of 

students who may have difficulties attending lectures and participating in educational programs 

(Rohfeld & Hiemstra 1995). The modularisation of courses has meant that e-learning provides 

a way to reach and meet the needs of individual learners more effectively and offer the same 

course at different institut ions (Lloyd 2000). Oliver (2006) identifies that these individual 

learner needs are a consequence of learner differences, comprising: 

• Prior learning experiences and background knowledge; 

• PrefeITed learning styles; 

• Levels of learner metacognitive skills and learning independence; 

• Differing levels of motivation and enthusiasm for learning. 

Hall (2006) believes that in order to enfranchise students e-leaming in higher education 

and meet their individual needs, establishments must effectively manage students and learning 

outcomes with an acceptance of technology: 

'Enfranchisement is underpinned by the management of learner-expectations in 
the value-added nature of the on-line learning expe1ience. However, learner
enfranchisement demands that on-line interaction is both accepted by academic 
teams and educationally liberating.' (Hall 2006: p.25) 

However, to meet the new educational needs, e-learning must benefit both learners and 

staff in a way that ensures technology which is strategic and sustainable, with instructional 
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quality and value (Little & Banega 1999), minimizing the uncertainties of cost and demand at 

each stage of implementation (Lee 1999). 

D3.1 The Historical Context of E-Learning 

E-leaming is a relatively new term, which has been adopted out of the use of ICT in the 

classroom. To many educators it simply implies learning which occurs via the use of the 

internet and computers, with minimal input from the teacher. In reality, it can be ambiguous 

and broad, covering aspects of ICT from multimedia to online databases, but can be 

generalised in the following summary by EL Wa ( cited in BECTA 2007) which recognises the 

modes of delivery covered by e-leaming: 

• Leaming in the presence of a teacher, trainer or lecturer, whose delivery method 

is supported and enhanced by electronic media and materials; 

• Leaming from a remote location through direct interaction with a mentor/teacher 

via e lectronic media (such as video conferencing, e-mail, telephone, interactive 

television etc); 

• Independent learning via an electronic medium with access to on-line support. 

For many years, 'Computer Assisted Leaming' dominated educational software 

development with instructional learning programs engaging in a dri ll and practice approach to 

teaching and learning (Clements & Gullo 1984; Bonnet 1997). More recently, there has been 

much interest in the development of hypertext and multimedia environments (Spiro 1990; 

Jonassen et al. 1997), which provide an active and constructivist-learning environment 

incorporating sow1d, video and animation to enhance the learning experience (Jonassen & 

Rohrer-Murphy 1999). The current emphasis on learning with computers and the 

metacognitive process of learning is now focused on online or e-leaming environments 

supported by conferencing software, for example, First Class and Blackboard, which are used 

extensively by higher educational establishments. 

The shift from the drill and practice routines of early educational software, to activity 

and discovery-based learning (Bruner 1966), was concurrent and partly fuelled by the change 

in pedagogic approach towards the constructivist paradigm. Further it was realised that ICT 
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could effectively facilitate distance education or distance learning (Mielke 1999). Distance 

education was originally pioneered in popular correspondence courses. Learners worked 

predominately tlu·ough the content themselves, at home, and instructor contact was maintained 

by including a face-to-face session during a residential, for example, Open University courses. 

Distance education was already popular and research indicated that students in these programs 

often out performed those in campus-based programs (St. Pierre 1998). Studies concluded that 

learners continued to complete their semesters due to being engaged in e-learning discussions 

when they would otherwise have dropped out (Rohfeld & Hiemstra 1995). Lehiten et al. 

( 1999) report an increase in student participation rate, enhanced student satisfaction, 

motivation and self-reflection, and interaction among students in collaborative e-learning 

environments. 

As ideas about learning were changing, a new way of thinking about approaches to 

teaching prompted an instructional shift in higher education (Ramsden 1992; Biggs 1999; 

Prosser & Trigwell 1999), which was aligned with the constructive learning paradigm and 

moved away from the traditional lecture hall teaching enviromnents. The previous emphasis 

on additive learning and teacher-focused/infonnation transfer was very different to the new 

teaching practice utilising student-centred/conceptual change approaches. To complement this, 

e-learning has seen the role of the teacher change from purely didactic to an emphasis on 

teaching change, from additive to active and constructive learning, encouraging conceptual 

change through task-based activities, promoting reflection and deeper learning (Cox et al. 

2000; Dantas & Kemrn 2008). The teacher has now become the e-moderator (Salmon 2000) 

with practice becoming more of a conversation between the learner and the teacher, as a way 

of the student ' coming to know' (Laurillard 2002) (See section D7 The Role of the E

Moderator). Thee-moderator role is combined with teacher in a blended approach to e-leaming 

instruction, where didactic and constructivist methods are mixed between face-to-face sessions 

in a classroom and online activities (Oliver & Trigwell 2005; Dantas & Kenun 2008). 

During this period, the growth of ICT in the classroom meant that access to educational 

resources was expanded with the use of the internet. The internet provided learners with 

access to online catalogues, libraries and journals containing downloadable references located 

by searching the internet, online databases and CD-ROMs using logical statements and key 

words which enhance graduate skills development (Edwards 2004 ). In tum, ICT aligned with 

the constructivist-learning paradigm with a greater emphasis on learners researching and 

producing new material collaboratively. 
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This new and popular learning paradigm was also inherent in e-learning conununities, 

including a social element. E-learning communities encouraged interaction between learners 

and collaboration where knowledge was constructed as a social entity, a result of engaging in 

task-based activities within 'communities of practice' (Bereiter & Scardamalia 1993; Lave & 

Wenger 1991). This type of community environment is learner-centred and affords the learner 

the opportunity to engage with multiple perspectives on a subject in a collaborative setting 

(Crichton & LaBonte 2003). Learning emerges through peer interaction, peer evaluation and 

peer cooperation, which afford a synergy from the shared understanding of multiple learners 

(Leidner & Jarvenpaa 1993). E-learning supports a context for active and experiential learning, 

and problem solving (Kolb 1984), considered to be more motivating (Karagiorgi & Symeou 

2005) as students have more control over their learning (Rohfeld & Hiemstra 1995), with the 

development of metacognition (Oliver 2001 ). 

D3.2 E-Learning and Teaching 

Teaching using ICT has developed its own pedagogic style by transferring and modifying 

techniques from the traditional classroom to the online environment in a blended approach 

(Frank, Kurtz & Levin 2002; Oliver & Trigwell 2005). In the early stages of e-learning, 

teaching methods followed simple drill and practice routines in a Ski1merian mode of delivery. 

This behaviourist approach to teaching dealt with skills delive1y and knowledge acquisition, 

largely confined to memorisation and rote learning (Leask & Pachler 1999: p.9). The use of 

ICT to deliver and facilitate teaching is no longer solely the domain of ICT skills-based 

training, but covers a diverse subject matter involving Computer Mediated Communication 

(CMC) and social activity in virtual learning environments (Tam 2000). E-leaming is now 

more often associated with distance learning in higher education or knowledge-based delivery, 

for business training. Developments in internet-based technology mean that educational and 

business establishments are increasingly using e-leaming for the delivery of training in virtual 

learning environments, using interactive multimedia presentations (McGee 1999). 

E-learning platforms provide the ability to structure inforn1ation resources, facilitating 

interactive communication amongst geographically diverse participants (Raymond, Kazuhide, 

Matsuura, Baudin, Gayraud, Yano & Diaz 2005), with the potential to share resources and 

develop commw1ity knowledge and understanding. Conununication and sharing of resources 

can occur in a synchronous or asynchronous mode across the internet or through an 

organization' s intranet (Crichton & LaBonte 2003). 
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Distance learning courses, facilitated by e-learning, have led to formal development of 

instructor techniques and design innovations supporting online e-leaming environments (Tam 

2000). The design of the e-learning community is aimed at creating a shared context to 

facilitate conununication between pa1iicipants and the sharing of knowledge, building on 

collaborative learning practices (Raymond et al. 2005). Communication between participants is 

achieved through personal email, posting replies to discussion th.reads on bulletin boards and 

using real time instant messaging fac ilities. In this environment the role of the teacher, in the 

traditional classroom environment is replaced by the e-moderator with a move from teacher

centred to learner-centred education (Oliver & Trigwell 2005), where the learner takes control 

of learning and participation in communities, which may be voluntarily. Despite this, online 

learning has tended to replicate classroom pedagogy (Jonassen et al. 1995; Crichton & 

LaBonte 2003), and Nichols and Anderson (2005) observe that e-learning pedagogies are 

evolving as new technological tools emerge, consequently e-learning practice cannot remain 

static. 

The training of e-moderators is essential as e-moderating requires a new set of teaching 

ski lls to facilitate the learning process (Goodyear et al. 2001), providing an anchor for thee

community. The techniques and characteristics of e-moderators should combine to lead the 

successful development of virtual learning communities and to infonn a model of ' best 

practice' and skills in e-learning communities. In order to understand what ' best practice' is, 

the contexts and outcomes of this must be identified from an educationalist's view. The 

techniques of e-moderating has been described in the literature, but there are no defin itive 

standards or accredited set of competencies for e-moderators. Arbaugh (2000) concluded that 

teaching expertise might be the primary factor in teaching success in online learning 

environments. Therefore, educational establishments may wish to consider the suitability of 

lecturers to becoming e-moderators including the additional skills training and continued 

professional development that is required. 

Online learning communities involve learning in a social and technological supported 

environment, and for learning to be effective software design needs to structure knowledge and 

facilitate communication. The e-learning environment supports learning in three study 

categories: contac t-studies, self-studies and context-studies (Seufert 2000) (Figure DI). 
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r 
Contact- Self- Context-
Studies Studies Studies 

• Focus on teacher- • Focus on student- • Focus on team-
centered learning centered learning centered leamin9 
methods, methods. met11ods. 

• Higher guidance • Student's Self- • Context situations: 
of the student, guidance and Network: of Experts 

• More physical control, and Partners, 
contact and • Less physical • Mix of physical 
socializing. contact. and virtual contact. 

Figure D l Study categories applicable to online learning environments, source Seufert (2000). 

Colltact-studies 

These are carried out at the onset of the community and involve a guiding and socialisation 

process with the community members. This may involve face-to-face contact with a teacher, 

instructor or e-moderator in a blended e-learning technique (Seufert, Lechner & Stanoevska 

2000). E-leaming is facilitated by the e-moderator who may provide question prompts which 

initiate and encourage dialogue between learners. Prompts may be posted within user forums 

and discussion boards, conferences or by personal email communication. 

Self-studies 

1n this category learners are able to access learning material within a structured learning 

environment and include self-directed learning. The emphasis in self-studies is in common 

with Bielaczyc and Collins (1999) learning requirements for ' Learning Communities' (see 

section D3.4.2 Leaming Communities, learners can increase their metacognitive development 

by being in control of their learning. They recognise when they need to carry out further study, 

changing their mode of study with the ability to reflect on new infonnation acquired. Learning 

materials may include interactive multimedia presentations, on-line tests, readable or 

downloadable learning materials and case studies (Seufert, Leclmer & Stanoevska 2000). 

Co11text-studies 

These involve individuals and commw1ities working with e-moderators to engage in higher

order thinking skills, reflection and experiential learning. Group work within e-communities 

encourages dialogue between learners, involving reification and reflection including 
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knowledge elicitation (Seufert, Lechner & Stanoevska 2000). The immersion of learners in 

multiple perspectives leads to a more flexible approach by individuals when considering tasks 

and issues. Individuals have an important role to take in the e-commm1ity and need to be 

actively involved in community interaction. This mode of study is suited to discussing issues 

and tasks, which relate to authentic situations encountered in life and the workplace (Reeves, 

HeITington & Oliver 2002). 

In e-learning environments, the content developed in these types of study is often tacit 

knowledge elicited through discussion and not material that can simply be memorised and 

replicated in a form of rote learning (Bitter-Rijpkema, Martens & Jochems 2002). This type of 

knowledge is constructed during a deep approach to learning (Marton & Saljo 1976b), 

requiring analysis and reflection, and therefore e-moderating techniques need to complement 

constructivist-learning environments with an emphasis on developing cohort-learning models 

(Tisdell et al. 2004). In this type of environment, communication between learners does not 

encourage the additive learning and memorising of d1ill and practice routines, but is 

communication drawing on previous knowledge by means of ' Socratic dialogue'. This type of 

reflective learning can then be used concretely in future experiences (Kolb 1984). 

In all of these three learning contexts, the e-moderator should be aware of the learning 

outcomes, but be flexible enough to adjust them when there is a change in direction within the 

community, as learners' change their awareness when new meaning is created through 

discussion. 

D4 E-Learning Communities 

The value of an e-leaming community is in its collective knowledge and teaching opportunities 

that can be more effective at meeting individual learner needs, and consequently learning is 

improved by offering learners the ability to choose their materials of study. The emphasis on 

the term 'community' is derived from Lave and Wenger's (1991) community of practice, 

which focuses on educational establishments and learning in the context of social practice. An 

e-leaming conununity represents a group of learners, which come together for a common 

purpose, for example, an undergraduate degree module, a master 's module or a group of 

research students from a single department or several universities. With the growth and 

evolution of the e-community, members learn by a process of social negotiation with 

knowledge exchanged by CMC. Despite being labeled a community, these models and 
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frameworks need to be discussed from a learning perspective (Nulden 2001 ). Therefore, the 

two types of conununity of direct relevance to higher education presented here are, the 

'Conununity of Practice' (Lave & Wegner 1991) and 'The Leaming Community ' (Bielaczyc & 

Collins 1999). Combined these models incorporate both the social and learning elements 

required for successful e-leaming communities. 

D4.1 Communities of Practice 

In 1991, Lave and Wenger published their model of 'Communities of Practice' followed later 

Wenger' s (1998) book "Communities of Practice: Leaming Meaning and Identity" which 

focused on socia l learning theory, emphasizing learning placed in context with the lived and 

participated world. Lave and Wegner' s ( 1991) model derived aspects from other learning 

theories with the focus on learners as active participants in the learning process, engaged in 

communities of practice. This aligned well with the social constrnctivist-leaming paradigm, 

which emphasizes construction of knowledge and conceptual change oriented approaches to 

teaching in authentic contexts. The e-leaming environment affords the tools to build the 

framework for e-leaming conu1mnities, with the potential to become a community of practice. 

In higher education, this type of community does not generally exist on many degree courses 

as students visit didactic lectures and generally study alone. 

As a background to the development of the model, Wenger (1998) studied learning 

environments in society, defined by their mutual engagement, identifying tlu·ee dimensions 

around which they exist, grow and evolve. These dimensions are primary characteristics of a 

'community of practice' : 

• Joint Enterprise: members work towards a conunon goal; 

• Mutual Engagement: each member's actions and ideas are equally valued and 

judged within the community; 

• Shared Repertoire: members have similar experiences and interactions in the 

learning and development process. 

A condition of Wenger' s ( 1998) model is that all the three dimensions must be present if 

a community is to have coherence and binding. Community coherence is a product of the 

relationship that exists between participants who are involved in a shared area or shared 
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knowledge. The value of the community of practice is held in the knowledge and real world 

experiences of its participants, shared by a process of pa1ticipation and knowledge elicitation. 

This shared experience matters to participants, and is beneficial to moving the community 

forward, with a sense of joint enterprise. 

In everyday life, individuals may be members of several communities, which may vary 

in their structure and organisation, but the pursuits are mutual within the group. Participation 

across different communities by an individual means they may be core pa1ticipants in one 

community and on the periphery in another. 

Communities of practice can exist anywhere and participation in the community may 

involve the exploration of the experiences held by individuals', eliciting their conceptual 

understandings. These experiences of learning are lived vicariously by other participants, 

derived from experientially based learning events lived by the contributing participant (Kolb 

1984 ), focused on concrete experience and reflection integral to the learning process. To enrich 

learning, participants should bring a heterogeneous range of experiences to the context and 

multiple perspectives (Glazer 2001). Mutual engagement leads to an understanding that 

Imowledge is fluid and evolving and that the conmmnity is there to advance the knowledge of 

all participants, supporting individual's growth. Within this is the acceptance, implicit in 

mutual engagement, that each participant' s understanding is of equal validity where knowledge 

is negotiated and is evolving, incorporating multiple perspectives as the community comes to a 

consensus about an understanding. Wenger ( 1998) theorises that practice begins to fonn 

coherence with the development of relationships between members of the community as 

learning goals are shared throughout. 

D4.2 Learning Communities 

In many cases, e-learning communities will concentrate on a specific subject-base and 

consequently the learning material to be learned is very specific, and a process of knowledge 

elicitation and reification may initially be inappropriate. This type of subject-based community 

is known as a 'learning community' and is separated from the 'community of practice' as 

follows: 

' While learning is important, the primary distinction between a community of 
practice and a learning community is that members of the former learn through 
participation and reification, which is the process of concretizing abstract 
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principles through the creation of a product. Thus, learning and perfomrnnce are 
more strongly interdependent than in a learning community.' (Glazer 200 I p.2) 

However, learning within the conununity can still include activities incorporating 

knowledge elicitation from pa1iicipants and the sharing of experiences (Wenger 1998). Implicit 

to the learning community is ' .. . a culture of learning and everyone is involved in a collective 

effort of understanding' (Bielaczyc & Collins 1999). This 'culture of learning' is characterised 

by four elements that must exist together to form a learning conrnrnnity: 

1. Diversity of expertise; 

2. Shared objectives; 

3. An emphasis on learning how to learn; 

4. Mechanisms for sha1ing what is learned. 

Comparisons can be made between the four elements of a learning conrnrnnity and the 

three dimensions of a conrnrnnity of practice. Diversity of expertise will offer pa1iicipants a 

view of issues from other perspectives, encouraging the development of new ways of seeing an 

object of learning, due to exposure to multiple perspectives representing dimensions of 

variation (Marton et al. 2004), in common with both mutual engagement and joint enterprise. It 

is the sha1ing of experiences through discussion, which affords participants the opportunity to 

view multiple perspectives of a phenomenon or object of learning (Ko & Ma1ion 2004) . 

Shared objectives, which may be negotiated, are also comparable to joint enterprise in a 

community of practice, with the goal being participants' ability to assist the conrnrnnity and 

individuals in reaching their goals. The culture of learning encourages individuals to develop 

their metacognition, complementing the increased emphasis on epistemology in higher 

education (Nulden 2001 ). 

Crichton ( 1997) proposes a theoretical organisation for learning, which takes the notion 

of the culture of learning (Bielaczyc & Collins 1999) a step further, suggesting that such 

organisations should ideally have characteristics to support iirnovative practice and knowledge 

building, both of which support the constructivist-learning paradigm. Crichton explored these 

characteristics determining the attributes necessary for learning, stressing the importance of 

dialogue in learning (Vygotsky 1962). These attributes are: 
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1. Personal mastery; 

2. Collaboration and social interaction; 

3. Systems thinking, supporting a holistic understanding. 

When cultures of learning are viewed against modern educational practice, particularly 

in an e-learning context, there development may be hindered. Westera (1999) explains that 

educational practice changes little, as ' .. . educational institutions are likely to exhibit a basic 

conservatism' (p. 1 ), or a ' policy resistance', with intrinsic inertness and resistance to changing 

behaviour (Senge 1990). Westera comments that ' .. . all staff members involved are products 

of the system itse(f and probably are pervaded with common pallerns and role models' (p. l ) 

suggesting a lack of innovation, avoiding a challenge to group cohesion. In contrast, 

institutions, which exhibit commitment as learning organizations, provide supportive 

enviromnents for e-leaming communities where experiential practices are encouraged, and 

favorably adopted by the organisation (Lee l 999). 

Both the community of practice and the learning community contain theoretically 

derived principles around which e-learning co1m1mnities can develop and where collective 

learning becomes the social goal of the community with a relationship of trust between the 

partic ipants (Wenger 1998). These community descriptions can be applied to specific models 

of online learning communities. 
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D5 Models of E-Learning Communities 

Distance learning forums are a popular context for e-leaming communities with simple task

based activities and discussions. The methods of instruction and teaching strategies adopted in 

these contexts may be largely didactic, supported by the teacher setting research and 

presentation tasks for the participants (Seufert, Lechner & Stanoevska 2000). In contrast, the 

e-moderator works with learners by uncovering what they know and how they understand it, 

the bas is of constructed knowledge (Rohfeld & Hiemestra 1995; Salmon 2000). This is a 

conversational framework, where the teacher elic its the student' s conceptual understanding and 

asks questions, which may challenge misunderstandings and misconceptions until the student 

holds the same understanding as the teacher (Laurillard 1993 ). T he structure of the e-leaming 

community ideally combines a culture of learning (Bielaczyc & Collins 1999) with the 

community of practice framework (Lave & Wenger 1991). Thee-learning community goes a 

step further by challenging the teacher-student relationship to develop new understandings and 

shared knowledge with a synergy of learning between pa1ticipants (Western, Sloep & 

Gerrissen 2000). 

The following section sununanses two relevant models of e-learning conununities, 

which consider the elements of participation, conununication media (teclmology) and the e

moderator. 

D5.1 A Reference Model for Online Learning Communities 

The online learning community model developed by Seufert, Leclmer and Stanoevska (2000), 

derives from an analysis of the goals in education, and the requirements of e-community 

platfom1s and approaches to online learning, with a framework that includes the participants, 

the e-moderator and the mediwn for learning, see Figure D2 overleaf. 

Of particular relevance to this research, is the teclmology element of the model, which 

involves the medium of transport for information and sharing of knowledge. In this model, the 

Campus Components/Classroom Components are dependant of the conununity infrastructure, 

supported by the conununication medium and the mode, either synchronous or asynchronous. 

Seufert, Lechner and Stanoevska (2000) conclude that online learning provides the 

opportunities for social interaction and collaborative learning to explore individual 

participants ' knowledge, encouraging reflection. In pa1ticular, the technology medium used has 

a key role in structuring knowledge and communication in learning, supporting metacognition 

(Seufe1t, Lechner & Stanoevska 2000). Therefore, the design of online conferencing software 
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and the technology available, is integral to e-learning and the development of successful, 

resilient communities. 
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Figure D2 Reference Model for Online Leaming Conununities, 
source Seufert, Lechner and Stanoevska (2000). 

D5.2 A 5-Stage Model of Community Development 

In a community of practice, learners need to regard knowledge as evolving and changing, 

mediated by dialogue between participants (Rogers 2000). Therefore, it is important that e

leaming communities develop effective dialogue and facilitation skills in all participants. In 

traditional online learning communities, participants may ' lurk' on the peripheries, observing 

and reading message threads between more confident members. Over time, participants 

become more at ease and confident in their use of the communication tools, becoming more 

central to the community engaging in discussion with others. This type of community 

development is reflected in the ' 5-Stage Model of Community Development' (Salmon 2000) 

(Figure D3 overleaf). 
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Throughout the development stages of the community, there is an expected 
increase in participant's technical competence, confidence and ability to use the 
communication facilities with concurrent increase in interactivity between 
participants. 

E-moderating techniques vary at each stage to facilitate the development of 
participant communication, depth of understanding and knowledge construction. 
Communication exchange between participants develops from interaction with 
only one or two participants to interactions with many more participants in the 
community. 

Activities in the Community Development 
The 5-Stage Model of Community Development is used by e-moderators 
to encourage the development and increase in peer-peer dialogue. 

1: Access and motivation 
In stage 1 community development is dependant of the ability of 
participants to be able to access community facilities individually and the 
e-moderator's skills at creating and encouraging contributions and 
exchange of communications. 

2: Online socialisation 
At stage 2 thee-moderator facilitates a phase of online socialisation, 
encouraging individuals to develop their own online personality. A series 
of ice-breaker activities develop a social infrastructure and ICT skills such 
as email and chat. Help and direction are given by thee-moderator, 
supporting familiarization and use of learning materials. 

3: Information exchange 
During the previous stages and up to stage 3 the moderators should be 
working on building community develop with cooperation. Participants 
should by stage 3 be engaged in exchanging communication and course 
resources and assisting others to achieve their goals. 

4: Knowledge construction 
At stage 4 interactions are course related and participants ' knowledge has 
increased enabling constructive interactions which reach a mutual 
understanding about common elements and development of discussion. 

5: Development 
In the final stage participants are more confident and actively use the 
community to achieve their goals and to enhance and develop their 
learning and personal development. 

Figure D3 A 5-Stage Model of Community Development, modified 
from Salmon (2000). 
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Salmon (2000) presents this as a consolidated model of teaching and learning online, 

derived from action research carried out between 1999 and 2003 in a study of successful online 

learning projects involving the ana lysis of online interactions, online messages and exit 

questionnaires. The underlying assumption of the model is ' .. . that learning involves ve1y much 

more than undertaking activity on a computer' (Salmon 2000: p.28) and includes the social 

elements of the conmrnnity of practice and the learning community. The e-learning community 

evolves over five stages during which learning increases throughout each: both in the 

development ofICT skills and also the task or aim of the community. 

Comparisons can be drawn between the ' Reference Model for Online Leaming Communities' 

(Seufert, Lechner & Stanoevska 2000) and the ' 5-stage Model of Conmrnnity Development' 

(Salmon 2000). ln both models, knowledge is an element controlled at the level of the 

commwlity. Salmon (2000) identifies the reasons for engaging in the conununity as 

motivational , Seufert, Lechner & Stanoevska (2000) as intension, which is expanded on to 

include the instructor elements of contract and settlement, inherent in the service view and 

interaction model. Salmon's model diverges in that it represents the process of conmrnnity 

development, not a framework for the development of e-leaming within an organisation. 

D6 Structure of E-Learning Communities 

E-leaming communities have tlu·ee elements to their structure, the participants, communication 

media and the e-moderator. The constructivist learning paradigm proposes that successful 

learning is often experience-based (Kolb 1984), involving social conununication situated 

within a structured and authentic context or environment (Brown, Collins & Duguid 1989). 

Consequently the structure of the e-learning community needs to support authentic open-ended 

activities (Reeves, Herrington & Oliver 2002), to engage learners in deep approaches to study 

(Marton & Saljo 1976b) leading to active knowledge construction and w1derstanding (Oliver 

2006) . 

The conununication media and motivation to engage from participants (Abdel-Wahab 

2008), facilitate development of the e-learning community, providing potential leanling 

opportunities outside the 'traditional' face-to-face instructional environment. Still m many 

cases, e-learning supports second-order experiences (Laurillard 2002) and vicarious learning. 

However, where reification and reflection combine to present multiple perspectives (Crichton 

& LaBonte 2003), e-learning environments have the framework and structure to develop all the 
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elements of communities of practice and learning communities where learners are active 

partic ipants (Karagiorgi & Symeou 2005), as opposed to passive receptors of knowledge 

D6.1 Communication Media 

In CMC, the web-based tools for communication play an important role in e-learning 

community design and should facilitate learning and teaching opportunities by mediating the 

transmission of ideas (Thompson 1999). Conferencing software, for example, First Class, 

Blackboard and Moodie, have been designed with educational establishments as end-users in 

mind and are popular choices, which offer interactivity in an attempt to match that of the 

conventional classroom. ln these environments, an e-moderator's familiarity with the 

teclmology, and ability to select the most appropriate collaboration tools, can affect the 

development of the community and learners (Packham et al. 2004) . The communication and 

resource features commonly available in e-learning environments include: 

• Discussion or bulletin boards; 

• Email and persona l messaging; 

• Real time chat or instant messaging; 

• Biogs; 

• Video conferencing; 

• Website content development tools in wiki environments; 

• Resource libraries. 

Of these features, the discussion board and email both use an asynchronous mode of 

communication and exchange (Raymond et al. 2005), encouraging deeper learning by a 

process of reflection, along with access to resource libraries. Online chat facilities and 

interactive features, such as video conferencing and whiteboards, are synchronous modes of 

conununication and enable real time collaboration and activity-based learning (Raymond et al. 

2005). 

Asynchronous e-leamillg 

In the asynchronous e-leaming mode, learners in a conununity can access documents and 

resources when needed and are not constrained in a real time chat session with other 

389 



Appendix DE- l earning Comm1111ities report 

participants. Interaction between learners and responses to tasks, are undertaken by use of 

email faci lities, bulletin boards and resources delivered using web-based presentation software, 

multimedia or by users accessing on.line resource libraries. This mode of communication 

favours a learner-centred approach as it allows for and encourages individuals to engage in 

reflection and active knowledge construction. Much of the available commercial conferencing 

software already supports this mode effectively (Raymond et al. 2005). 

Sy11cl,ro11ous e-leamiug 

The synchronous e-learning mode occurs when all participants in a community are available 

online, in a real time session. Sessions may be conducted with the use of video-conferencing, 

instant messages facilities and whiteboards. The advantage is that participants can be widely 

dispersed and in geographically different locations, but involved in the same real time session 

simultaneously. The context for learning is similar to a traditional classroom, gaining 

increasing importance in the development of conferencing software, concurrent with e

moderator training in managing online discussions effectively (Packham et al. 2004). 

Synchronous environments are more likely to be adaptive and offer interaction between 

learners, compared to asynchronous environments (Raymond et al. 2005). 

Discussiou boards aud discussion tl,reads 

The discussion board or bulletin board is a web-based page, supporting a series of discussion 

' threads' . Each thread starts with a topic statement or question, posted by an e-moderator to 

which participants add to or can create their own threads. Figure D4 illustrates an example of a 

series of discussion threads on a discussion board. 

the 1ca ·r1111obusiness 

By Main Topic v I View I Compose New T 

◊ D1sc,pline specific references ft] El ~ 

◊ OUCS Seminar ~ GI ~ 
o Semrnars at Educational Studies lt] [:J ~ 

◊~ .£!JG! ~ 
=-~ Oav,d Watson: Seminar at Educational Studies this Thursday 

Figure D4 Discussion threads. 
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In this pa11icular example of conferencing software, the Leaming Business, the threads 

are organized ' By Main Topic ', which represents how recently the thread was posted. Figure 

D5 illustrates an expansion of the thread topic 'Glossary' to make all the replies to the thread 

visible. 

the ,, . ,. business 

ByMa.,nTop,c .., ~ Compose New Thread 

8-"k u, ·911 rcc~-6· 
~ -~ -~!Bl 
~ •l~IB] 
~ . EJ □ [RJ 
lfilllPruJ~~ l£j C"l (RI 
'Smnt cvwrufwm _!'.] r;.?; [E) 
Hddtn tumcui,,u, & ru, c;:pnpg,12nu1 

Figure D5 Expanded discussion thread 'Glossary' with replies. 

In this example, the replies are consecutive to the previous reply with a new subject 

heading each time, but replies can be posted anywhere within the thread in reply to a particular 

posting, see Figure D6 illustrating non-consecutive replies. 

the · .business 

ByMemTop1c .., ~ Compose NewTh,ead 

&c~ lo ·11rtoo,;s· 
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R9 Worhr.hM ':t • Qi,r.u,\!90$ l!j i£"d [El 
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Be Be Wo1kih9P 3 - Di:scun,001 1hatho1w11y [] ~~ (El 

Figure D6 Expanded discussion thread with non-consecutive replies. 

In this e-conununity, all participants can create new threads and reply to all th.reads, in 

other communities e-moderators can restrict the participants' rights to create threads. Most 

conferencing software has the facility to allow the e-moderator or administrator to move and 

rename threads if needed. The e-moderator can pull threads together in a ' weave' , the aim of 

the weave being to encourage further discussion, which develops along a new strand. The e

moderator does not need to be involved with or reply to, every thread. 
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D6.2 Design Considerations for Community Development 

Many courses in higher education now have distance-learning requirements involving students' 

compulsory or voluntary participation in e-learning communities. With this, educational 

establishments need to support learning communities to develop as communities of practice by 

creating shared contexts for learning, effectively facilitating online conunun.ication and 

knowledge construction (Gao, Baylor & Shen 2005). 

When entering into e-learning programs educational establislunents need to be aware of 

conferencing software design and the pros and cons of the communication features within a 

particular brand of software. These communication media are one of the keys to developing a 

successful community and the facilitation of dialogue. Software designers only engage in the 

writing and publishing of programs after an extensive research and design process, involving 

consultation with end-users and conunissioners. The designers understanding and support of 

any conferencing software is essential to facilitate collaborative learning and knowledge 

construction in e-leaming environments (Gao, Baylor & Shen 2005). The emphasis of 

development is on multi-functional software, which supports the learning paradigm of the 

software conunissioner. 

Karagiorgi and Symeou (2005) raise the issue that, if designers work towards a learning 

paradigm, then they should be fully aware of its epistemology. Kaplin and Kies (1995) suggest 

that educators' design and run learning activities that are based on their own understanding of 

the learning process, and the way in which they teach is influenced by the design of the 

enviromnent (Gao, Baylor & Shen 2005). Therefore, when designing collaborative e-learning 

communities, designers must be aware of learning theories and translate them into an 

appropriate design, considering both the strengths and weaknesses of the constructivist 

paradigm (Mergell 1998). Theories of learning are diverse and constmctivist teaching contains 

elements of situated cognition (Brown, Collins & Duguid 1989), anchored instmction, 

problem-based learning and cognitive flexibility (Spiro et al. 1987). Jonassen (1991) points 

out that constructivist instructional designs are there to act as mental construction ' tool kits ' to 

the learner in a fonn of scaffolding involving problem-representation tools and knowledge 

modeling tools. However, there are issues when translating constructivism into effective 

instructional practice, indicated as follows: 

' Most of the problems are attributed to the fact that constructivism is a learning 
theory and not an instructional design theory. Therefore, instructional designers 
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must attempt to translate constructivism into instmctional design through a more 
pragmatic approach that focuses on the p1inciples of moderate, rather than 
extreme, constmcti vism and make use of emergent tools. This shift could facilitate 
the development of more situated, experiential, meaningful and cost-effective 
learning environments.' (Karagiorgi & Symeou 2005: p.17) 

The premise of constructivism, being that knowledge is actively constructed by the 

individual and that the nature of coming to know is, therefore, achieved adaptively is response 

to the individual's experience of the world (Bruner 1966), is challenged by Karagiorgi and 

Symeou (2005) who consider the social aspect of learning thus: 

'CoITespondingly, learning that focuses exclusively on individual construction of 
knowledge is inadequate; our experiential world appeals as a negotiation between 
individual and social knowledge, whose contributions have a dialectical 
relationship and cannot be meaningfully separated.' (p.18) 

Therefore, the design of e-learning communities must include the elements of both 

successful communities of practice and learning communities, to bridge the individual and 

social knowledge elements, creating a shared social context for collaborative learning and 

knowledge construction. In this sense, design must deal with the dialogic relationships between 

participants and more closely the relationship that an individual has with the world including 

knowledge derived from their experiences, and brought to thee-community. These experiences 

influence the way that participants respond to questions and interactions. In the e-community, 

it is the individual and interaction between individuals which makes learning possible. A self

detern1inistic approach to explaining motivation (Deci & Ryan 2000) aligns successfully with 

the theory of learning and awareness, as a relational approach to the experience of e-leaming 

accounts for the differences in engagement between learners (Ma1ton & Booth 1997). 

Therefore, it is the individual's purposeful motivation and engagement with the software, the 

e-moderator and other individuals that makes the experience successful. This is an important 

consideration when planning e-leaming courses and designing communication features, which 

play a central role in mediating the relationship an individual has with the experience of being 

in the e-community. 

When designing an e-learning community or a strategy for e-leaming implementation, 

the response of the participan ts must be considered in relation to e-moderating techniques and 

the communication media. It is the design of the learning environment, which influences the 

use of the technology (Gao, Baylor & Shen 2005) and the facilitation of learning. 
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Design considerations also include the continuing professional development of the e

moderator, who will be refining an approach to teaching online. If teachers are actively 

involved in design elements of e-learning software then there is an improvement in their 

practice using the software (Lowe 2001 ). Therefore, software design also needs to provide 

lean1ing opportunities for the facilitator (Crichton & LaBonte 2003). 

Whether the descriptions of the community of practice and learning community models 

can successfully be applied to online learning design is still questionable. Genuine e-learning 

conmrnnities, which are also conmrnnities of practice, must exhibit self-sustainability and 

resilience. In some cases, as in higher education, the success of e-learning communities may be 

variable and is often dependant on pa11icipation being compulsory. Consequently, when 

designing an e-learning community or a strategy for implementation of e-learning, the response 

of the participants must be considered. Often the implementation of e-learning strategies is 

incomplete due to a lack of infonnation about successful e-learning instruction with an ad-hoc 

approach and practice (Nichols & Anderson 2005). 

D7 The Role of the E-Moderator 

The participants in an e-leaming community are comprised of both learners and e-moderators 

or facilitators. Initia l e-community development and running of the conununity will involve the 

e-moderator implementing a timetable of activities and tasks. In higher education, it is likely 

that the course lecturer undertakes this role. 

The tenn 'e-moderator' is often used in this role and Salmon (2000) defines the term 

thus ' £-moderators are the new generation of teachers and trainers who work with learners 

online.' (p.vii). Thee-moderator may be in a role for which they have no training, but one that 

they must adapt quickly to and develop the skills to teach effectively in the online 

environment. In an e-leaming community, the e-moderator has further responsibilities beyond 

initiating and sustaining dialogue. They will need to scaffold learning in many cases, 

contributing their specific knowledge and insights to move discussion and learning forward, 

challenging misconceptions. To achieve this, e-moderators need to adopt the teclmiques of 

weaving, summarising and general re-organisation of threads. Goodyear et al. (2001) defme 

the roles of thee-moderator as: 

• Process facilitator: facilitating the range of online activities that are supportive of 

student learning. 
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• Adviser/counsellor: working on an individual/private basis, offering advice or 

counselling learners to help them get the most out of course engagement. 

• Assessor: concerned with providing grades, feedback and validation of learners ' 

work. 

• Researcher: concerned with engagement in production of new knowledge relevant 

to the content areas taught. 

• Content facilitator: concerned directly with faci litating the learners' growing 

understanding of course content. 

• Technologist: concerned with making or helping make teclmological choices that 

improve the environment available to learners. 

• Designer: concerned with designing worthwhile on-line learning tasks (both ' pre

course' and ' in course'). 

• Manager/administrator: concerned with issues of learner registration, security and 

record keeping. 

The teacher in a ' traditional ' classroom often structures the conditions for learning 

through lesson design, questioning and activities. This contrasts with the online environment 

where constructivist and collaborative learning emerge through discussion and participation as 

the community develops its own opportunities for learning. These may diverge from a 

structured response to questions, becoming more of an adaptive conversation between the 

learner and the teacher. However, Booth and Hulten (2003) note ' It is the individual and the 

individual alone that develops the capability to experience something in a new way.' (p.4). 

Their evidence supports the observation that the locus of learning in online learning 

communities, is not always clear from online discussions, but dimensions of variation are 

opened up to afford learning. Considering this, the design and facilitation of e-learning 

conmrnnities should be considered in respect to self-directed and self-detenninistically 

motivated study. However, practice and study, combined with a collaborative and 

constructivist approach to learning, have revealed that e-leaming communities still require 

input from an e-moderator, as e-moderators are significantly associated with student learning 

(Arbaugh 2000). Van den Boom, Paas and van Merrienboer (2007) indicate that students' 

engaged in reflection by lecturers, during study courses, develop self-regulated learning 

compared with those whose courses involve didactic delivery. 
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The role of the e-moderator is, therefore, central to the development of thee-community 

and can be more successful when combined with carefully constructed interface design , and 

training of e-moderators in the use of all available communication tools. The technology is the 

platfonn to support the e-community, containing the tools to enable and facilitate community 

development in e-learning environments. The e-moderator must therefore, be confident and 

highly familiar with these tools, understanding the way in which facilitation can make use of 

the tools to get the best out of the learner. 

The e-moderator essentially finds the instructional role similar to that of a traditional 

teacher facilitating discussion and reflection between learners. However, the online learning 

community has the benefit, in the asynchronous mode, of every learner being able to 

participate by adding their view to the discussion board. It is not a case of enough time to hear 

everyone, but encouraging discussion on comments added and developing effective dialogue 

between learners so that it is not always initiated by the e-moderator, resulting in effective 

learning (Rehfeld & Hiemstra, 1995). 

E-learning may a lso present new challenges to students collaborating in virtual 

enviromnents (Cox et al. 2003). Ge, Yamashiro & Lee (2000) believe that online learning 

should be preceded by pre-course preparation to make e-moderating successful. This ' blended ' 

approach to learning is both a teclmique and a context (Oliver & Trigwell 2005). E-learning 

projects have variable success when a project is undertaken entirely online. To cow1teract this 

Bunker and Vardi (2002) suggest that lectures should include a face-to-face session with 

students in the fourth week of a course. Similarly, Tisdell et al. (2004) stress the importance of 

a face-to-face opening session in cohort learning. Student learning and success in the e

community can be increased by following the ' blended ' approach, with a face-to-face session 

taking the fonn of scaffolding to online learning activities. The social element of learners 

meeting face-to-face aids the negotiation of the learning process by developing a commitment 

to the learning community. 

D7.1 E-Moderating Online Groups 

The nature of the syn chronous and asynchronous modes means that e-moderators need to be 

flexible in their use of techniques, engaging partic ipation in e-learning communities. Where 

communities are used as asynclu·onous discussion forwns, e-moderators can more easily 

structure online sessions to meet learning objectives and facilitate learning outcomes. Maier 

(2000) has identified a series of structures for online groups, originally derived from face-to-
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face educational settings, which can be used as a structure for learning activities in online 

groups (Table Dl). 

Online group Description 

These work well online - participants post a message containing their 

Rounds 
question, statement or opinion by a specified date. Contributions can be 
longer than those in a face-to-face session, or can be kept deliberately 
short. Participants do not have to face the pressure of ' it's my turn next 
and I've got to say something clever!' 

In an online group, the lag between message and response means there is 

Buzz groups no 'buzz' , plus the total number of messages generated by the group can 
be overwhelming if participants attempt to read them all. This technique 
works much better in a face-to-face setting. 

Pyramids 
The pyramid technique works much better face-to-face because it relies on 
negotiation and rapid feedback. The use of syndicates is a better 
alternative. 

These can work wel l online provided each subgroup has its own private 
Syndicates forum. Their results can be posted in a public forum accessible to 

participants. 

This technique can work very well online, since it encourages a small 

Fishbowls volume of carefull y-argued messages that can be read and re-read. The 
listeners may be able to debate the fishbowl in a separate forum, thus 
opening out the discussion. 

The initial ' idea generation' phase can work very well online, but making 

Brainstorms decisions about them as a group is much more problematic unless some 
simple voting system is used, for example the use of online questionnaire 
tools. 

Organised This can be a very effective online teclmique provided everyone enters 

debates 
into the spirit of the scenario. It is even possible for participants to be 
identified by a pseudonym, so that their real identity is unknown. 

Table Dl Structures in online groups, adapted from Maier and Warren (2000). 

Once in place, these online structures need to be managed by e-moderating techniques 

and when applied effectively they can be described as 'best practice' structures in e

moderating. Some of the techniques described in the next section are inherent in the skills of 

the e-moderator, and are included in the definition and responsibilities of their role in a specific 

community (Cox et al. 2000). However, the role of the e-moderator is not fixed, changing with 
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time (Salmon 2000). As the community evolves with increased interest and engagement, a 

result of individual changes within its participants during the e-learning process, there is the 

development of an egalitarian environment (Westera 1999). Westera ( 1999) notes that the role 

of the tutor changes as students have access to other material online and the tutor becomes seen 

as less of an authority, as the relationship between students and tutor evolves from teacher

centred to learner-centred. Contact from the tutor becomes less prominent and the learners 

begin to learn from each other as in a community of practice. 

Rogers (2000) uses Wenger' s (1998a) three dimensions of a community of practice as a 

framework from which to derive a set of principles for encouraging a successful coherent 

learning conununity (Table D2). These principles can be used to plan structured activities and 

key questions to gain successful learning outcomes, building on the development of each of the 

dimensions to form a cohesive community of practice. 

Mutual 
Engagement 

Joint 
Enterprise 

Shared 
Enterprise 

► Structuring activities so that each learner has the possibility to assume an active and 

central role. With less experienced member, the teacher may have to help them 

determine appropriate roles and trajectories. 

► Structw-ing activities to tap into the background/experience/knowledge of the 

participants. These activities may also be targeted 

► Structuring activities so that the participants are able to negotiate successful 

completion of goals ( e.g. provide ill-defined problems for which the soluti on 

trajectory as well as the solution itself is negotiated). 

► Rather than assuming a more traditional teaching role, assuming the ro le of mentor 

providing guidance but not (always) answers. 

► Encouraging reflection during the process. 

► Encouraging development of multiple viewpoints. 

► Allowing for individual trajectories of participation (students may want to assume 

different roles at different times). 

► Encouraging exploration and evaluation of the artifacts within the community. 

► Bringing the knowledgeable members who might be able to help the students 

understand: 

► How one goes about ' doing things' in this community (the processes)? 

► What us the shared culture (values, identities, roles)? 

Table D2 Principles for encouraging cohort-learning communities, 
adapted from Rogers (2000) . 
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These principles can be combined with the following e-moderating techniques to grow 

successfully e-learning conmrnnities. 

D7.2 E-Moderating Techniques 

E-moderators, just like teachers, should possess certain qualities which can be viewed as a 

series of competences. In order to develop expertise in e-moderating, e-moderators need to 

gain practice and variation in the types of groups and e-communities they work with. To 

engage with and be part of the e-community, learners also need to develop the same 

technology-based ski lls and online awareness to function at the level of the e-moderator (Cox 

et al. 2000). 

Several publications include frameworks to help new e-moderators to improve their 

teaching and try out innovative techniques when working in online enviroru11ents, to provide 

learning opportunities (Cox et al. 2000; Goodyear et al. 2001; Salmon 2000; Salmon 2002; 

Packham et al. 2004). The fo llowing are a series of teclmiques identified by Cox et al. (2000), 

which can be applied to the online practice of e-moderators working with e-leaming 

communities. 

Being Interactive 

E-moderators are also e-facilitators and Cox et al. (2000) point out that the role requires them 

to actively participate in e-communities. By being more familiar with the software and 

technical features e-moderators can use these to promote interactivity between participants and 

build a conununity which becomes resilient and evolving. The e-moderator can identi fy static 

periods of silence and low social presence (Rohfeld & Hiemstra 1995), which hamper e

learning community development (Bouras, Triantafillou & Tsiatsos 2002), being able to 

reengage participants. Being interactive in the community involves motivation, engagement, 

interest, curiosity and investigation from the participants. The e-moderator's role is to guide 

and maintain the online conference (Rehfeld & Hiemstra 1995; Packham et al. 2004). 

Weaving 

Weaving is a technique used to reengage participants and move discussions forward (Rehfeld 

& Hiemstra 1995). During synchronous and asynchronous conferencing, e-moderators may be 

bombarded with large numbers of conununications, which may begin to diverge away from the 

original topic of discussion (Cox et al. 2000). To deal with these communications, e-
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moderators need to be able to weave important contributions from many participants for a 

number of purposes (Table D3). If the e-moderator is sufficiently expe11 in the topics of 

discussion, then weaving can act as a scaffolding to learning by pointing out the critical 

features of the object of learning and structuring the thinking process (Marton, Runesson & 

Tsui 2004; Vygotsky 1997). 

Synthesizing Drawing threads together 

Watching for and correcting conversational 
Identifying good ideas 

drift 

Pulling ideas together 
Opening up new avenues for 

development in the groups 

Making links between students and ideas 
Identifying holes in the arguments and 

discussions 

Separating opinions from facts Challenging 

Encourage further exploration Creating and summarising new learning 

Directing the thinking, building patterns 

Table D3 Characteristics and purposes of online weaving, modified from Cox et. al. (2000). 

Tutor as resource and knowledge builder 

In face-to-face tutorial systems, e-moderators are an active source of knowledge in their field 

of expe11ise, providing references and starting points for learners' investigations (Cox et al. 

2000). This is also an element of being interactive, planning the socialisation of participants to 

the community and developing meaningful activities (Bunker & Vardi 2002). 

Managing off the topic contributions 

In Salmon's (2000) '5-Stage Model of Community Development' , stage 2, online socialisation, 

involves the participants creating a cohesive community atmosphere, involvin g the exchange 

of social chat forming a 'social cement' (Cox et al. 2000). The development of the community 

is encouraged by social bonding between participants, and infonnal chat is an integral part of 

community development, which can also lead into constructive discussion about conference 

issues (Lebie 1996) and sound learning. Cox et al. (2000) indicate that the removal of social 

chat from a conference, into a separate infom1al conference or thread, may be 
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counterproductive, and in some cases removing social chat can leave a discussion board appear 

empty. If off topic conversations breech e-community etiquette, then the e-moderator can 

discuss the behaviour with the community, or privately with the relevant contributors (Rohfeld 

& Hiemstra 1995). 

Summarising threads and message contents 

Cox et al. (2000) suggest that e-moderators must be able to both summarise topics and close 

discussion threads, at the appropriate time. The e-moderator must draw together contributions, 

summarizing and rearranging materia l, to be of benefi t to participants (Cox et al. 2000). Table 

D4 indicates the contrast between summarising and weaving. 

Summarising Weaving 

Acknowledge contributions 
Acknowledge contributions CoITect misconceptions 

Highlight ' best' ideas 
Summarise contributions in more discursive 

Summarise contributions in factual manner 
manner Clarify areas of agreement and disagreement 

Point out perspective vs. fact issues 

Comes at end of discussion, once Many 'weaving' as discussion progresses 

C losure Encourages and directs f-urther discussion 

Praising Challenging 

Done by moderator, almost by definition 
Could be done by participants, if weaving is 
modeled by moderator 

Table D4 Contrasting summarising and weaving, adapted from Cox et al. (2000). 

Many commercial e-moderating training courses are available, but where learning 

co1m1mnities are established e-moderators with specific subject expertise may be required. 

Some of the techniques considered here are inherent to varying levels in an individual's 

personality and may require focused coaching to develop. Salmon (2000) concludes that these 

qualities and characteristics can be acquired through training and experience, but represent a 

challenge involving creativity and innovation on the part of the educator (Cox et al. 2000). 

Salmon (2000) undertook an analysis of qualities and characteristics of successful e

moderators to produce a series of ' E-Moderator Competencies' (Table D5). These are a 
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description of the level of competency required by an e-moderator to develop participants, 

through an active and constructivist process of learning in an e-leaming environment. 

D7.3 Characteristics of E-Moderators 

The following are a compilation of data from Packham et al. (2004), who identified key 

characteristics of e-moderators (Table D6), of which their analysis indicates that ' effective 

communication' and ' responsive feedback' were the most critical to e-community 

development. They also recognise that these characteristics are related to personality, 

specifically ' on line personality' and 'motivational' . 
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Quality/ I II m IV V VI 

Characteristic CONFIDENT 
CONSTRUCTIVE DEVELOPMENT AL FACILITATING KNOWLEDGE CREATIVE 

SHARING 

Knows when to 
control groups, 

Has personal Has ability to develop when to let go, how 
Can explore ideas, 

Is able to use a range 
experience as an online Is able build online & enable others, act as to bring in non- of approaches from 

learner, flexibility in trust & purpose for catalyst, foster participants, know 
develop arguments, 

structured activities 
Understanding 

approaches to teaching others. discussion, summarize, how to pace 
promote valuable ( e-tivities) to free 

of online process 
& learning. Empathy Understands the restate, challenge, discussion & use 

threads, close off 
wheeling discussions, 

A unproductive threads, 
with the challenges of potential of online monitor understanding time on line, choose when to 

& to evaluate & 

becoming an online learning & groups. & misunderstanding, understand the 5-
archive. 

judge success of 

learner. take feedback. stage scaffolding these. 
process & how to 
use it. 

Knows how to use 

Has operational 
special features of 
software for e- ls able to use 

understanding of ls able to appreciate moderators, e.g. software facili ties to 
software in use, the basic structures of controlling, weaving, Is able to use Creates links between create & manipulate 

Technical skills reasonable keyboard Computer Mediated archiving. special features of CMC & other conferences & to 
skills; able to read Communication 

Know how to "scale 
software to explore features of learning generate an online 

B fairly comfortably on (CMC), & the WWW learner' s use e.g. 

screen, good, regular, & Internet's potential 
up" without consuming message history. 

programmes. learning environment, 

inordinate amounts of able to use alternative 
mobile access to the for learning. 

personal time, by using software & platfonns. 
Internet. the software 

productively. 

Table D5 E-Moderator Competencies, adapted from Salmon (2000). 



-
Is able to interact 
through e mail & 

Is able to 

Is able to engage with conferencing & 
communicate 

Provides a courteous & 
people online (not the achieve interaction 

comfortably without 

Online respectful manner in Is able to write 
machine or the between others, be Is able to value 

visual cues, able to 

communication online (written) concise, energizing, 
software), responds to a role model.; to diversity with cultural 

diagnose & solve 

skills communication, able to personable online 
messages appropriately, gradually increase sensitivity, explore 

problems & 

C pace & use time messages. 
be appropriately the number of differences & 

opportunities online, 

appropriate! y 
"visible" online, elicit learners dealt with meanings. 

use humour online, 

& manage students' successfully online, 
use & work with 

expectations. without huge 
emotion online, 

amounts of extra 
handle conflict 

personal time 
constructively. 

Is able to encourage Carries authority by 
Is able to enliven 

Content Has know ledge & sound contributions awarding marks 
Knows about conferences through 

expertise experience to share, from others, know of 
ls able to trigger fai rly to students 

valuable resources use of multi media & 

willingness to add own useful online 
debates by posing for their 

( e.g. on the WWW) electronic resources, 

D contributions. resources for their 
intriguing questions. & refer participants able to give creative 

participation & 
topic. contributions. 

to them. feedback & build on 
participants' ideas. 

Personal Has determination & Is able to establish an 
Is able to adapt to new Shows sensitivity Shows a positive Knows how to create 

Characteristics motivation to become online identity as e-
teaching contexts, to online attitude, commitment & sustain a useful, 

E an e-moderator. moderator. 
methods, audiences & relationships & & enthusiasm for relevant online 
roles. communication. online learning. learning community. 

Table D5 E-Moderator Competencies, adapted from Salmon (2000). 



Motivational 

Online 
personality 

Communication 
skills 

Time 
management 

skills 

E-moderators must be able to motivate learners to participate in communities. This is achieved by communication from the 
moderator to individual learners or whole groups. The moderator is able to phrase, frame questions and encourage and support 
learners in the process of development of communities. 

Learners will engage more with an e-moderator if they are identified by the learner as having a commitment to the development 
of the community and its participants. Moderators need to be able to empathise with learners and appear open and honest. The 
e-moderator will be more effective by displaying qualities of humour, helpfulness and understanding which will all encourage 
participation. 

Bunker and Vardi (2002) understand online personality as developing an online lecturing persona and developing new ways to 
interact with students. In contrast to the approach by Packham et al. they see the online lecturer persona as being more formal 
and providing an 'expert' voice. This is in contrast to the development of an egalitarian approach described by Western ( 1999). 
With this they say the lecturer must 

E-moderators need to have effective communication skills which include the ability to write effectively. Communication skills 
are highly important in the on-line environment where the written word, which is lacking visual expression and body language, 
can often be misinterpreted against its intended meaning. The quality of response is also integral to the process of providing 
information and feedback. 

In the virtual learning community there is an expectation of instant reply to messages. To be effective and motivational e
moderators must be prepared to respond quickly to learners needs. The moderator must be checking correspondence regularly 
and allocating sufficient time to coaching individuals and communities. Different communities will have variation in the 
learner's available time to participate which may require out of hours feedback. The moderator needs to be flexible in their time 
dedicated to the community, from managing incoming information to instigating new discussion and replies. In contrast Salmon 
(2003) raises the point that e-moderators may be undertaking the work part-time, as a second job. 

Table D6 Characteristics of e-moderators, adapted from Packham et al. (2004). 
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Feedback 

Organisational 
skills 

Subject 
knowledge 

Technological 
expertise 

Providing effective feedback is one of key interventions in encouraging the development of learners. Feedback provides the 
learner with confirmation of their thinking and understanding and is able to clarify any misconceptions. In order to be effective 
feedback must be frequent, detailed and positive, identifying elements of success for learners that can be transferred to other 
learning situations. 

The moderators' ability to organise effectively is very important and is related to the experience and adaptability of the 
moderator. The moderator needs to be able to manage progression of contributions towards the closing of discussions, 
summarising discussions, monitoring of communities and discussions, and engaging in communication with communities and 
individuals. E-moderators will also be involved with the organising of online conferencing and managing face-to-face meetings 
in blended e-learning to enhance the online experience. Organisational skills overlap with the characteristics of feedback and 
technological expertise by having ability to assess material rapidly, providing comprehensive feedback and be able to use the IT 
platform and tools effectively. Scaffolding strategies must be structured and specific (Ge et al. 2000) 

The role of thee-moderator may involve providing learning materials and resources or it may be simply as a facilitator to 
moderate and generate discussion within the community. E-moderators should be knowledgeable and have expertise the area of 
the community topic and be familiar with the resources of the community which may have been produced by others. Salmon 
(2003) provides the example of e-moderators at the Open University who are dealing with course materials written by course 
tutors who do not look after groups of students in the online learning environment. 

In order to be an effective e-moderator, e-moderators must be confident and competent at using a community' s virtual learning 
environment. E-moderators should be familiar with the software tools available and their application to the environment. They 
should also be adaptive and innovative in their use of technological expertise and be able to develop new moderating strategies. 

Table D6 Characteristics of e-moderators, adapted from Packham et al. (2004) 
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D8 Summary 

E-leaming communities are an evolving educational context. E-learning communities are 

presently relatively new to both students and lecturers in higher education as a way of running 

effective courses, and it should be considered as to whether with time and the rise in popularity 

of open source conferencing software, for example Moodie, that e-leaming will as readily used 

in secondary education. Already ICT is having an influence on recent graduates who are 

reported to be more willing to engage in collaborative leaming in the workplace after spending 

time using internet social networking sites (Price 2007). If this is the case, then a new wave of 

higher education students should more readily accept education in a virtual learning setting. 

Combined with this, there is a need for educators to take a positive attitude towards technology 

in the classroom and a commitment to teaching practices that support constructivism, 

encouraging conceptual change and student-focused approaches to teaching. The 

epistemologies of teachers in higher education need aligning favorably with the constructivist

teaching paradigm, making effective and quality use of discussion-based learning m e

communities, to the extent of encouraging the development of learning communities. 

Present models of e-leaming communities indicate a series of distinct stages 111 the 

development of the e-community, defined by the differing natures of interaction and 

knowledge exchange. The progress of the e-leaming community is the domain of both the 

individual and the participants, including the relationship between individuals and the 

community, detennining the development of dialogue. Therefore, the perceived value of thee

leaming experience, from the learner's perspective, needs highlighting by higher education 

institutions if students are to make educational gains from e-leaming. The benefits of 

collaborative learning can be explored and enhanced through e-learning communities and 

provide educational establishments with the opportunity to increase student numbers through 

distance learning. E-learning is a way to enhance the quality of teaching and encourage 

students to develop metacognition, becoming effective learners. E-moderator training is 

integral to effective teaching and learning in these environments, as is the strategic 

implementation of e-learning, upheld by support from senior management in educational 

establishments. The e-learning environment contains only the tools to facilitate information 

exchange whilst the e-moderator is necessary to encourage knowledge elicitation, leading to 

the development of a successful learning community and community of practice, of which 

dialogue is integral. E-learning affords a synergistic development of knowledge, which can 

inspire innovation and the development of expertise in learners. 
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Appendix D E-Learning Communities Report Part 2 
E-Community Activity Data 

Policy for Rating Community Members of the Collaborative Learning Project 

L__ Controls J 
Rating System I On 3 

Visit -

I 
---.. 

I points Logan 1.00 

Scaled I Off _:_I Out of I 100 Time Spent I 0.050 points/min 

jordering I Descending _:_I Page Impressions 0.050 points 

Library Activities I [ 
~ 

...,.....,...., __ 
Discussion Board Activities 

Upload File I 3.00 points Start Discussion Thread I 3.00 points 

Upload Link l 2.00 points Send Discussion Message I 2.00 points 

Download File j 1.00 points Read Discussion Message I 1.00 points 

[ Other Activities _ I 
lsend Personal Message 1.00 points 

!u se RealTime I 1.00 points 

jwork on Personal Site I 0.00 points 

.. 

' Distribution of the points in the CQ.11,aboratj_ye L<!~rning Project . - -
Activ(ty _ Points % 

Days visiting the site 851.00 8.86 ' 
Time [min] 3261.55 33.85, -- •. .i " ,. ·• 

!Uploaded Files 312.00 3.28 ja....c....J 

Uploaded Web Links 38.00 0.44 j 

File Downloads 360.00 3.78 1 .......... ,1 

Started Discussion Threads 186.00 1.97 I....J 
Sent Discussion Messages 312.00 3.28 ,~ 
Read Discussion Messages 2542.00 26.39 I ... 

Accesses to RealTime 642.00 6.70 I 

Sent Personal Messages 190.00 2.01 ,w 
-··· 

Personal Site Activities 0.00 0.05 l 

Page Impressions 954.00 9.93 I 
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Appendix D E-Learning Communities Report Part 3 

Summary and Synthesis 

£-Leaming Communities 

The use of e-learning communities, as a means of developing collaborative learning and deeper 

understanding (Duffy, Lowyck & Jonnasen 1993), has its roots in social constructivism 

(Scardamalia & Bereiter 1996). The use of e-learning and discussion-based learning, to aid 

construction of knowledge can be approached from a 'Theory of Variation' (Marton & Booth 

1997), as discussion leads to the widening of perspectives related to the object of learning 

(Oliver & Trigwell 2005), as participants are made aware of the critical features, leading to a 

change in their understanding (Marton, Runesson & Tsui 2004). The development of the e

community focuses on the motivations of its members (Karagiorgi & Symeou 2005) and the 

skills of the e-moderator to facilitate a learning community (Bielaczyc & Collins 1999) or a 

community of practice (Wenger 1988a). In the latter community, knowledge is created through 

a synergy of the participants' understandings (Leidner & Jarvenpaa 1993), and in the fonner 

deep approaches to the subject content are adopted under a culture of learning (Bielaczyc & 

Collins 1999). In contrast to the end stages of the community, in the initial stages of e

community development exchanges between participants are characterised by knowledge 

transfer (Salmon 2000) and surface approaches to learning are adopted. The stages in e-learning 

development are characterised by changing levels of activity (Salmon 2000). In the initial stage 

activity levels are moderate, increasing with peer-peer interaction as individuals JCT skills 

increase towards the stabilizing of activity in the final stage of the community, a phase of 

knowledge construction (Salmon 2000). 

The pilot study of e-learning community development was used to create the goal-driven 

model of e-leaming community development presented here. The goal-driven model of e

learning community development represents an instructional framework for developing 

educators' and learners ' epistemologies and initiating epistemic change, drawing on aspects of 

the research findings and theory. The pilot study utilized qualitative and quantitative data, 

collected via the e-learning communities, initially central to the research methodology in 

establishing effective e-moderating techniques to enhance e-learning community development, 

later providing an opportunity to explore epistemology, teaching and learning through the 

medium of e-learning discourse. 
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A Goal-Driven Model of £-Learning Community Develop111e11t 

E-learning conununities provided a context to facilitate data collection and to explore the 

discourse between teachers concentrating on key issues emergent in teaching and learning in 

higher education, whilst at the same time monitoring e-learning community development and 

the effectiveness of e-moderating teclmiques. Monitoring of the discussions was provided by an 

e-moderator whose primary role was to establish a series of e-moderating techniques leading to 

successful e-learning community development and sustainability, and secondly investigate the 

differences in conceptions of epistemology, teaching and learning held by educators and. 

Analysis of the e-community discussion boards presented in Part Two revealed a goal

driven model of e-conununity development (Figure D7). The model developed here is based on 

insights from the literature (Salmon 2000) and the research findings, representing the author' s 

original conceptualization. Goal achievement is paralleled by an increase in the sophistication 

of epistemological beliefs held by participants relating to the nature of the topic, the object of 

learning, investigated by the community (Figure D8). During the lifecycle of the e-community, 

changes occur in the nature of online activity including activity of the e-moderator and the 

participants, which are related to personal motivation, focused on the extent of personal goal 

pursuit, achievement and re-focusing, rooted in Deci and Ryan' s (2000) self-deternunation 

theory. The three stages of goal-driven e-community development model are defined thus: 

Stage 1 Activity Building 

Stage l is characterised by establishing the tone of the e-community, facilitated by the e

moderator. During this stage, ICT skills vary in development between participants and a series 

of short activities are initiated to build familiarity and confidence with the environment. Online 

activity is moderate, with the e-moderator contributing frequency and at tlus stage individual 

short-tenn goals, such as ICT skill development, are aclueved. Knowledge is transferred 

between the e-moderator and participants, and understandings of the object of learning are 

predominantly dualist. The closure of tlus stage is characterised by the successful development 

of an infrastructure supporting the sharing of knowledge between participants. 
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Stage 2 Reflection 

Stage 2 indicates a change in the focus of the participants' relationship with knowledge. As 

activity builds and communication between participants' increases, the e-moderator uses 

questioning techniques aimed at eliciting tacit knowledge from the individuals regarding their 

experience-based knowledge of teaching and learning. Knowledge is characteristically elicited 

through reflection and discussion focused between participants exploring multiple perspectives 

of the teaching and learning experience. Online activity plateaus and ICT skills increase, 

requiring less input from the e-moderator is to stimulate discussion, as participants' interact 

voluntarily. The closing of this stage reflects the fulfillment of medium-tenn personal goals at 

which point the e-moderator conducts a review of the outcome space, represented as variations 

in teaching and learning revealed through discussion leading to the establislunent of a new set 

of goals and hypotheses, emergent from the e-co1mnunity findings. 

Stage 3 The Leaming Community 

At Stage 3, the e-cotmnunity enters a distinct phase of knowledge construction. Online activity 

continues to plateau and may even decrease, but the scope and quality of communications 

increases with a synergy of participants' knowledge leading to significant changes and 

conceptual understanding of the object of learning, held by all. Leaming is directed between 

participants, who conespondingly adopt deep approaches to learning indicating the realization 

of long-tenn goals. ln those with the most sophisticated understandings, the closing of this 

stage reflects the nature of knowledge as contextual and relativist, whilst others attain a stage of 

multiplicity, partially constructing knowledge, but also receiving it. The end of this stage may 

involve development of a further learning cycle initiated by participants or through a 

smmnative review by the e-moderator, establishing new goals. 

This model differs from Salmon's (2000) ' 5-Stage Model' in that is hypothesizes the 

online activity of the e-moderator to be initially high, declining in the later stages of community 

development as participants stimulate discussions between peers. 1n the stage of activity 

building, the e-moderator and participants engage in knowledge transfer, a dualist perspective 

on knowledge that perpetuates surface approaches to learning (Marton & Saljo 1976b). As 

collaborative activity builds, participants begin to reflect on their experiences (Lehiten et al. 

1999), questioning ideas gained through knowledge transfer as they are exposed to multiple 

perspectives in a process of cognitive apprenticeship (Collins, Brown & Newman 1989), 
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leading to individual knowledge construction (von Glaserfield 1995b). In the later collaborative 

stages, approaches to learning are deeper and more conceptually based (Marton & Saljo 1976b) 

changing understanding (Duffy, Lowyck & Jonnasen 1993) as learning becomes transformative 

(Meziro 198 1) indicating a change in the participant' s relationship with the object of learning. 

The e-community goals are realized within the mutual engagement of the participants as 

knowledge is constructed and shared in a community of practice (Wenger 1998). 

Epistemological Development in Goal-Drive11 E-Learni11g Communities 

The nature of learning and knowledge development within the community and participants is 

indicated in Figure D7, influencing the approaches to learning participants adopt and the level 

of comprehension achieved (Marton & Saljo 1976b ). Theoretically, these different approaches 

to learning and outcomes are intrinsically linked to participants' activity (Ryan 1984), 

motivation, epistemological development, perspectives and beliefs (Marton & Saljo 1976b; 

Biggs 1987; Ramsden 1992; Tsai 2000). 

The epistemological model developed here is based on insights from the literature and 

the research findings, representing the author's original conceptualization. E-community 

development reflects the first tlu·ee stages of the experiential learning cycle (Kolb 1984), 

through concrete experience, reflective observation and abstract conceptualization, initiating a 

change in the sophistication of beliefs and understandings relating to the subject. In parallel to 

this, three stages of e-comrnunity development exist, hypothesized here and identified from the 

e-community activity data presented here, characterised by changes in the relationship of the 

participants with knowledge and the object of learning, in this study the experience of teaching 

and learning. In turn, it is hypothesized and identified here, that changing relationships with the 

experience (Marton & Booth 1997) and the object of learning affects participants' approaches 

to learning (Dahl, Bahls & Turi 2005), impacting on the nature and level of online activity, e

moderating activity, the development of ICT skills and goal-achievement. 
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