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Summary

It has widely been presumed that children between the ages of 4 and 6 years do not
possess the cognitive capacity and experience to understand constructs such as ability and
personal competence. Identifying the aetiology of such understanding is a primary
objective of achievement motivation research considering the behavioural implications of
these constructs, in relation, for example, to participation level (Roberts, Kleiber & Duda,
1981). Evidence was produced by the present research which challenged some
assumptions which have been made about the limitations of children's conceptual
understanding and behaviour in the physical domain. Previous research by Nicholls (1978)
has indicated that in the academic domain, young children (4-7 years) do not differentiate
between effort and ability as causes of outcome. He suggests that children only gradually
differentiate between these two constructs to employ ability in their verbal explanations at
a later age. When Nicholls' (1978) protocol for assessing this conceptual development was
employed in the physical domain, using children aged between 4 and 13 years, current
Investigations revealed the same developmental trajectory. However, when effort cues
were removed, children aged between 4 and 6 years used ability as a referent in relation to
academic but not physical tasks. Contrary to previous assumptions, this suggests that
young children may perceive effort and ability as discrete constructs and that some
children are able to verbalise their beliefs about academic ability from an early age. Thetr
beliefs, or their capacity to verbalise these beliefs, appears to be specific to the domain
under consideration. This, and other findings which are described below, support current
suggestions that behavioural indices are more appropriate than verbal, interview based
methodologies for assessing young children's conceptual understanding. Behavioural
measures do not require the child to verbalise their beliefs, a capacity which does appear
to be limited, particularly in relation to physical tasks. Interpretational differences by
individuals at different developmental levels may also be ameliorated by the use of
behavioural measures. Both Fogel & Thelen (1987) and Piaget have suggested that
behavioural measures can be used to identify change. In the present research a behavioural
measure was used to indicate the stability of different levels of effort and ability
understanding. Attempts were made to relate stability of conceptual developmental stage
to behavioural stability on a motor task, based on the theoretical proposals of, for
example, Fogel & Thelen (1987). These authors suggest that developmental phenomena
exhibit alternate periods of stability and instability which is mirrored in, and can be
measured by, stability of the individual's behaviour during different developmental stages.
Perhaps due to factors such as insufficient sensitivity of the method employed to detect
these feasibly small shifts in stability, only limited evidence was produced to support the
proposal that effort and ability understanding demonstrates alternate periods of stability

and instability. However, this experiment did lead to further investigations of the
behaviour of children between 4 and 6 years of age when they were offered rewards for

successful performance attempts on a motor task. Findings contradicted previous |
assumptions made about the maturity of young children's achievement related behaviour.

When fixed payoff rewards were used to increase the saliency of young children's
performance outcomes their behaviour suggested an increased awareness of, and capacity

i



to, assess their own competence level. Subsequent investigations which examined young
children's task related behaviour when they were offered variable payoffs as rewards also
revealed more advanced behaviour than would be suggested by previous research. In this
context, young children could provide behavioural estimates of their perceived
competence which were accurate and could select levels of task difficulty which offered
them realistic levels of challenge. This behaviour suggested an understanding of the
competence required to achieve success on tasks of varying degrees of difficulty and
whether or not their own competence matched these required levels. These children also
seemed to understand the incentive value, and their probability, of succeeding on different
levels of task difficulty. It appears that, given certain circumstances, young children can:
employ ability related explanations for performance outcomes; accurately assess their own
competence, and appropriately use task related information to adopt personal levels of
challenge which are compatible with their own level of task competence.

1
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Introduction
The main issues which are investigated in this thesis are the developmental changes

involved 1n effort and ability conceptualisation and methodological concerns about the

measurement of young children's perceptions of their competence.

Chapter One discusses previous research by Nicholls (1978) which has examined the
nature of this conceptual development when children are asked to apply their reasoning to
academic tasks. Also discussed in Chapter One are features of development such as
multidimensionality (for example, Baltes, 1987) and domain specificity (for example,
Fischer & Canfield, 1986) which do not allow direct extrapolation of findings from one
domain to other domains (for example, from the academic to the physical domain). The
present research 1s concerned with children's application of this conceptual understanding
to physical settings. However, the multidimensional and domain specific nature of
development does not permit Nicholls' (1978) findings in the academic domain to be used
directly to explain how children apply their knowledge of these concepts to performance
outcomes on physical tasks. Empirical assessment was required to determine the
developmental changes involved when children were asked to apply their conceptual
understanding to physical tasks. Chapter Two describes an experiment which investigated
the nature of this conceptual development when children were asked to discuss these
concepts in the context of physical tasks. The methodology employed was based on
Nicholls' (1978) protocol (which is described in more detail in Chapters One and Two) but
adapted to use physical tasks. To explore the developmental changes in this conceptual
understanding, children from a range of chronological ages were interviewed and the
results from this study were compared with those from Nicholls' (1978) original study.
This comparison revealed that effort and ability understanding demonstrates similar
developmental trajectories when reasoning is applied to academic and physical tasks.
Although the same general trends were evident, results of this experiment indicated that
Nicholls' (1978) finding that very young children equate effort with ability may not be the
only available explanation for their beliefs about these concepts. Their equation of effort
and ability may instead be an artefact of the explicit effort cues with which young children
are presented during this method of assessment, coupled with the emphasis which 1s
placed on effort in their day to day environment. Furthermore, some young children's
interview responses indicated that they may not interpret questions about ability in the
same way as do adults. Reported in Chapter Two are experiments in which children aged
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between 4 and 6 years were asked to explain performance differences on academic or
physical tasks when effort cues were removed and interview questions did not explicitly
refer to ability. Subjects were able to cite ability related factors as explanations for
performance differences on academic but not physical tasks. However, in neither context
did children cite effort as an explanation for different performance outcomes. Results of
these studies indicated that in relation to academic and physical tasks, young children's
apparent equation of effort and ability may not accurately reflect their beliefs about these
concepts. Their equation of effort and ability may be a response to the cues presented to
them by the methodology employed to assess effort and ability understanding. Where
physical tasks are concerned, young children appear to possess a limited capacity to
verbalise ability and possibly to conceptualise this construct. These limitations of both
methodologies and children's verbalisation are investigated towards the end of the thesis
and will be discussed in more detail further on in this introduction. Results from this study
provided direct evidence concerning children's use of effort and ability as outcome
explanations. Using these findings, suggestions were then made about how young children

perceive the meaning of ability.

Prior to the investigation of these methodological and verbalisation issues, the thesis
maintains its focus on effort and ability conceptualisation but examines this understanding
from a somewhat different perspective. Having established the developmental pattern of
effort and ability understanding which is exhibited when children apply their knowledge to
physical tasks, this continuum of understanding was examined from a number of
theoretical perspectives. In Chapter Three, various developmental theories are discussed,
which, although demonstrating different aetiologies, present similar approaches to the
nature of developmental change. These theories share one common feature which 1s most
pertinent to the present research. They describe development as a series of alternating
periods of stability and instability, proposing that the development of novel, more
advanced states occurs as a result of experienced periods of instability.

Thelen (1989) suggests a method of addressing this issue in general and it 1s this method
which was employed in the current thesis. She suggests that the stability of individuals’

behavioural responses to experimentally induced perturbations from the norm provide an
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indication of the stability of their developmental stage. A stable developmental phase is
indicated by stable responses within the individual and within the group. During unstable
phases, behavioural responses demonstrate less stability and mean responses deviate from
those exhibited during stable phases. Chapter Four describes an experiment which utilises
this hypothesis to explore whether or not this approach can be employed to measure the
development of effort and ability understanding using behaviour as an index of stability.
The experimental disruption administered was in the form of manipulated performance
information on a perceptual motor task which children representing all levels of this
conceptual development played. Their behavioural responses to the disruption were
indicated by their choices of task difficulty level following this disrupted performance
information.

A priori proposals were made about the stability of different developmental stages of
effort and ability conceptualisation by considering the stability of the child's schema
throughout different levels of this conceptual understanding. As a result, it was proposed
that levels one and four represent stable stages of this continuum whereas levels two and
three represent an unstable stage. How these proposals were determined is described in
detail in Chapter Three. As Chapter Four discusses, only limited support was provided for
these proposals. Although not conclusively demonstrated, children from levels one and
four did exhibit greater stability of behavioural response than those from levels two and
three. Some incongruencies between actual and expected results were revealed which are
discussed in more detail in Chapter Four and later in the thesis in relation to other findings.

One incongruence which was investigated further was the behaviour of children who had
reached only level one of effort and ability understanding. Although their behaviour
exhibited the pattern which was predicted, its intensity did not result in statistical analyses
reaching traditional levels of significance. It was suggested that this result reflects young
children's inconsistent regard for the outcomes of their previous performance attempts
when making decisions about their future courses of action. Therefore an investigation
was carried out to examine the effects on approximately 5 year old children's behaviour of
increasing the salience of their previous performance attempts. The experimental
disruptions used in the previous experiment were administered but children were also



offered sweets as a reward for successful performance attempts. This reward was
expected to increase the children's awareness of their previous performance attempts and
subsequently make the relative success and failure of previous performance outcomes
salient to them. Results of this experiment indicated that children's behavioural response to
experimentally disrupted performance information does demonstrate change when
performance outcomes are made salient, compared with when they are not. Of greatest
interest was the finding that even when performance information indicated that success
could be easily achieved, these children appeared unwilling to select challenging levels of
the task (as a similar group had done previously when performance outcomes were not
made salient) if there was a risk of losing the reward which was offered. The children's
behaviour also suggested that they possessed fairly accurate perceptions of the
competence required for successful completion of different levels of task difficulty. Such
knowledge seems likely to be accompanied by an understanding of personal level of
competence. As a result, it was then decided to further explore young children's risk
taking behaviour whilst simultaneously examining the methodological and verbalisation
1ssues discussed previously. These latter issues were examined in relation to the accuracy
of young children's perceptions of their own competence. Irrespective of its inherent
interest, this phenomenon appears to provide an ideal vehicle by which to address
problems associated with methodology and young children's capacity to verbalise ability
related constructs. Chapter Five presents a review of literature and research which
discusses various issues concerning the nature of young children's perceptions of their own
competence. Theoretical approaches to risk taking behaviour and research which has
examined this behaviour are then considered in Chapter Six.

Subsequent to this discussion, the following proposals were made concerning these
phenomena. It was firstly hypothesised that when young children are offered variable
payoffs for successful task performances they will exhibit more realistic risk taking
behaviour on a perceptual motor task compared with children who are not. A variable
payoff system is one which provides increasing amounts of reward as the difficulty level of
the task increases. Realistic risk taking behaviour is indicated by the selection of tasks
which are appropriate for the individual's ability level and which present them with an
optimal level of challenge. Variable payoffs increase the individual's awareness of the
incentive value of success and provide opportunities to assess competence in relation to
task difficulty. By offering this system of reward, it was expected that young children



would employ the information provided about personal competence, task difficulty, and
incentive value of success to select tasks which presented optimal levels of challenge and
which indicated realistic levels of risk taking.

Two factors were expected to lead to greater accuracy of competence estimates in the
reward than the non reward group. Behavioural indices of perceived competence were
expected to eradicate the problems of construct verbalisation and interpretation which are
encountered when verbal measures are used with young children. A variable payoff system
provides the children with an incentive to accurately assess their competence. They must
choose levels which match their own competence in order to maximise the amount of
reward they receive. Empirical work which examined these hypotheses is described in
Chapter Seven. According to expectations, but counter to many previous findings about
young children's capacity to be realistic about their competence, when offered variable
payofls, young children demonstrated realistic risk taking. Furthermore, the variable
payoftl system, combined with a behavioural index of perceived competence, revealed that
children are able to accurately assess personal competence in this situation.

The main findings from this final experiment were as follows: young children will select
optimal levels of personal challenge and demonstrate realistic risk taking behaviour when
they are offered variable payoffs for successful task performances, and when behavioural

measures are combined with an incentive to accurately assess competence, young children
will provide accurate estimates of their own competence on a perceptual motor task. This
last finding addresses the methodological concerns mentioned previously. It appears that
methodologies which require young children to verbalise their beliefs may not be wholly
appropriate. Due to their limited capacity to verbalise their beliefs, behavioural measures
may be more suitable when assessing young children's understanding of the construct of
ability and their personal competence level.

The final chapter, Chapter Eight, provides an overview of the areas with which this thesis
is concerned and empirical investigations which addressed these concerns. Following this,
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the findings of these experimental endeavours are briefly presented, as are the theoretical
premises on which they were based. A suggestion is made in this discussion that young
children's understanding of issues such as task difficulty, ability and personal competence
are more advanced than previous work has indicated. Possible implications of these
empirical findings are then discussed. For instance, these findings indicate that the
suitability of methodologies which are used to assess young children's conceptual
understanding should be examined. The present findings also support the statements of
authors (such as Baltes, 1987) that the domain specificity of methodologies 1s an
imperative consideration. Such comments are made pertinent when the findings from
experiments two and three are considered. These studies indicated that young children's
understanding of ability in relation to outcome and effort expenditure demonstrates
domain specificity.

Finally, Chapter Eight suggests possible avenues of future research which have emanated
from these findings. Such directions include: a more thorough examination of the domain
specificity of young children's beliefs about ability; an examination of whether or not
stages of effort and ability understanding exist further to those identified by previous
research as current findings indicate may be the case; an assessment of the efficacy of
employing behavioural measures to explore young children's conceptual understanding,
and, using a different approach from that adopted in the present thesis to investigate
whether or not different stages of effort and ability understanding demonstrate differential

degrees of stability as the present thesis suggested.
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CHAPTER ONE.

DEVELOPING CONCEPTUALISATIONS
OF EFFORT AND ABILITY.




1.1.1. Introduction

Effort and ability are seen as influential causes of success and failure by both
Hetder (1958) and Weiner (1972; 1974). Although an individual's concepts of
effort and ability remain the same regardless of whether reasoning is applied to the
self or to others (Nicholls & Miller, 1984), developmental changes in the meaning
and 1implication of ability have been observed. Nicholls (1989) sees these changes
In conceptions of competence as the crux of understanding achievement
motivation. Changing conceptions of ability, difficulty and associated concepts
should subsequently result in changes in achievement affect and behaviour
(Nicholls, 1978). Ability has been defined by Nicholls (1978) as a reference to
someone's current capacity but we can only use observed task performance to
assess ability if optimal effort has been exerted. Hence, effort and ability are
logically interdependent concepts (Nicholls, 1978) and cannot be studied in

1solation from each other. Before 11/12 years of age, children are unable to
conceptualise ability as a capacity, a phenomenon which will receive further

consideratton in the following section. Nevertheless, children as young as 2 are
able to understand that individuals possess the means to produce successful or

unsuccessful outcomes (Nicholls, 1989). Moreover, by 5 years of age, most
children recognise that in a competitive context, only one person can win.

1.2.1. Developing conceptualisations of effort and ability in the academic
domain

Investigations which have examined the development of children’s understanding
about effort and ability concepts have mainly focused on children's applications of
their knowledge to academic tasks. Initial research by Kun (1977) revealed
indications of the developmental changes which are involved in the child's
understanding of effort and ability concepts. She demonstrated that first grade
children infer higher effort input when ability levels are presented as high, and vice
versa. Third graders on the other hand infer less effort expenditure when
outcomes are said to be the result of high rather than low ability. However, as
Nicholls (1989) suggests, such research findings may indicate whether children
generally associate effort with ability and not how they perceive the meanings of
these constructs. Nicholls (1978) extended Kun's (1977) investigation by




systematically examining changes in children's conceptualisations of effort and
ability over a cross-section of chronological ages. Within a causal framework,
Nicholls (1978) examined the development of this reasoning, revealing that this
conceptual development involves movement through four hierarchical levels. A

description of his method of investigation follows.

Subjects between 5 and 13 years of age were shown three films, each depicting
two children in a classroom working on an academic task. One of these children
worked continuously throughout, whereas the other child, although not displaying
disruptive behaviour, worked intermittently. They were both said to score 10 out
of 10 in the first film and 2 out of 10 in the second. However, in the third film, the
child working continuously and the child working intermittently were said to
score 2 and 8 out of 10, respectively. After each of the films, the following set of
questions was asked about the models, which, although standardised, was
amended in response to the subjects’ answers.

(1) Was one working harder or were they working the same?

(2) Is one cleverer or are they the same?
(3) How come they got the same when one worked hard and one didn't? [For film

three: How come this child scored more but didn't work as hard?]}
(4) If they both worked really hard, would one get more than the other or not?

Duda (1987) and Nicholls (1978; 1989) summarised the levels of reasoning which
the children’s answers to the above questions revealed. These levels are presented

below.

Level 1 (4-6 years):
During this period, children are unable to differentiate between the concepts of
effort, ability and outcome. Focusing on either efiort or outcome, the young child

believes the focus of their attention to be synonymous with ability. Explanations




for outcomes are tautological. Regardless of outcome, higher ability 1s inferred
from a higher effort input and similarly, irrespective of observed etfort
expenditure, more effort input is inferred when success level 1s high. An enduring
belief in the capacity to succeed and exert personal control over outcomes ensures
a period of psychological security for these children. Evidence of this is seen in
the optimistically exaggerated perceptions of competence found in young children
(for example, Harter & Pike, 1984), a finding which is questioned in Chapters
Five and Seven of this thesis. Nicholls (1989) suggests that these competence
perceptions are maintained in part by the child's inability to conceptualise ability as
a capacity.

This description of the young child's beliefs about effort and ability mirrors Lewis'
(1994) comments that the young child's construals are widely recognised as
illogical, constrained by content and context, idiosyncratic, and subjectively
determined. Similarly, Kagan (1984) suggests that the child's interpretation of the
meanings of constructs are always subjective and unconventional. However,
Freyd (1983) claims that when children construct a verbal response relating to
their beliefs, the meanings of concepts are altered to make "objective sense”.

Level 2 (7-9 years):
Effort and outcome are now linked as cause and effect, a feature which

distinguishes level two from level one reasoning. Moreover, effort is believed to
be the major cause of outcomes. As such, if the effort expenditure of two
individuals is equal, resulting levels of success are also expected to be equal.

Differences in achievement gained through equal amounts of effort input are

commonly attributed to compensatory or misapplied effort. Although not yet
employed as a causal referent, individual differences in ability are acknowledged
at this level. For example, children are able to recognise that, in comparison to
another, the harder working, lower achiever is the less able of the two. Although
he asserts that children at level two do not perceive ability as a current capacity,
Nicholls (1978; 1989) lacks clarity on the issue of how these children do perceive
ability. It is apparent that they do acknowledge individual differences in ability as
they are able to correctly classify individuals in relation to their effort expenditure

and level of success.



Although they recognise
..the reality of the situation.. (Nicholls, 1978, p. 812),

these children do not use the concept of ability per se to explain equal outcomes
gained through unequal effort input. However when Nicholls writes about this
1ssue 1n later works, for example, 1989, he pays little attention to the question of
how the child at this level of understanding conceptualises ability. His sole focus is
on the way in which the child perceives the relationship between effort and
outcome. It appears that Nicholls’ (1978) earlier writing provided some indication
that these children recognise the existence of ability and individual differences in
ability but in his later writing (1989) he affords this question scant consideration.
This is therefore an issue of contention, the only firm evidence which can be
presented 1s that these children do not conceptualise ability as a current capacity

in the same way that older children do.

Level 3 (9-10 years):
Children no longer believe that effort expenditure is solely responsible for

performance outcomes, and they now intermittently attribute performance
outcomes to ability. As a result, these children are able to partially differentiate
between effort and ability as outcome determinants. At this level, Nicholls (1989)
believes that, unlike in previous levels, the child now sees ability as a current
capacity, for example, being faster or smarter. This understanding is characterised
by the knowledge that high ability can compensate for lack of effort whilst low
ability limits the effects of effort expenditure on the level of a performance
outcome. However, such principles are not yet systematically applied, for
instance, the child may still assert that equal effort input will result in equal
outcomes although previously they used ability related statements. It appears that
Nicholls (1978; 1989) proposes that a huge cognitive change takes place in the
transition from level two to three. In Nicholls’ (1978; 1989) terms, the individual
advances from possessing a limited understanding of the existence of ability and
its influence on the outcome of a performance attempt, to the belief that ability is

a current capacity, although this reasoning is, as yet, not consistently applied.



Level 4 (11/12 years onwards):
Individuals can now completely differentiate between effort and abulity as

outcome determinants and recognise that ability is a capacity. Such
comprehensive understanding of how the interactional relationship between effort
and ability influences performance outcomes allows systematic application of
these principles. Children at this stage of reasoning realise that if high, ability
enhances the effects of effort on performance, and if low, limits this effect. When
success 1s gained through little effort, an inference of superior ability is made.

Werner (1957) has proposed a principle of development known as the
orthogenetic principle. This principle describes development as a progression from
relatively global and undifferentiated states to states which display increasing
differentiation, articulation and hierarchic integration. The developmental
progression of effort and ability understanding which Nicholls (1978) describes
appears to follow this principle. The reasoning exhibited throughout this
continuum also demonstrates the pattern of cognitive development described by
Piaget. According to Crain (1992), Piaget defined four stages of general cognitive
development: sensorimotor; preoperational; concrete operational and formal
operational. All individuals do not necessarily experience these stages at exactly
the same chronological age but they do progress through them in a universal,
invariant sequence. Each stage represents a general pattern of thought which 1s
qualitatively different from that displayed in the remaining stages. To a certain
extent, knowledge of the child's present developmental stage allows us to predict
their behaviour on a variety of tasks. These predictions are limited however by the
fact that individuals can reach different developmental stages in different areas at

the same time, a phenomenon which Piaget referred to as décalage (see section
1.3.1. on multidimensionality-page 15- for further comments on this and related

concepts).

Before approximately 7 years of age, children's thinking is described by Piaget as
preoperational. They are able to use symbols, for example, words and gestures,
and internal mental images but cannot think logically or systematically. Centration



and egocentrism are characteristic of preoperational thought. The former occurs
when an individual focuses on one salient feature of an event or object whilst
ignoring its other features. For instance, the individual focuses their attention on
only one dimension of an object such as its height but does not consider its other
features such as depth. Egocentrism is an inability to see events and objects from
the perspective of others, or even to realise that others may have a perspective
which differs from one's own. During this stage, children will concentrate on what
appears to be reality rather than what actually constitutes reality. For instance,
when a stick is placed in water, the young child believes it is bent although it was
clearly straight before entering the water (Miller, 1993). Evidence of
preoperational thought is seen in children's reasoning at level one, in the
centration, tautology and egocentricity of their responses to interview questions.

Concrete operational thinking is manifest from around 7 until 11 years of age.

Reasoning is now systematic but can still only be applied to concrete, tangtble
entities. This is exemplified in the ability to comprehend the notion of
conservation of matter. Such a focus on concrete entities is seen concerning effort

and ability concepts. During Nicholls’ (1978) levels two and three, in particular
level two, the main feature of the child's schema is effort and other concrete,

visible factors such as speed of task completion.

From approximately 11 years of age children enter the formal operations stage.
Now they are capable of extending their thinking to the realms of the abstract.
They are able to formulate hypotheses, make deductions and reason beyond what
exists before them in the present to what is probable and possible. Reasoning of
this nature is apparent at level four when the individual 1s able to comprehend, and

cope with, the abstract concept of ability. They can now make ability inferences
which follow logical and systematic patterns and take all relevant factors into

account.



In general terms, throughout both Piaget's general cognitive developmental stages
and Nicholl's continuum of effort and ability understanding, the emphasis moves
from the concrete and tangible to that which is abstract and hypothetical.

Children's self-understanding displays the same changing pattern of emphasis,
from the concrete to the abstract. Initially, their self-descriptive statements are
based on physical attributes and activities in which they participate. With
advancing age and cognitive development, these statements refer more to the
child's inner, psychological attributes such as personality than to their more
observable attributes (Broughton, 1978; Guardo & Bohan, 1971; Keller, Ford &
Meacham, 1978; Secord & Peevers, 1974; Selman, 1980).

The child's early focus on concrete events and objects is reflected in the absence
of a measurable self-worth construct before 8 years of age (Harter, 1986). During
this period children are able to make self evaluations of their cognitive and
physical competence. However this takes the form of a general competence factor
as the children are unable to differentiate between their competence in the two

domains (Harter, 1986). It is possible that the more tangible nature of cognitive
and physical competence, in comparison with self-worth, enables them to evaluate

this but not general self-worth. Alternatively, the lack of a general self-worth
measure could simply be attributed to the young child's inability to verbalise this
construct. Further investigation is required into this i1ssue as Marsh, Craven &
Debus (1991) claim that self-worth can be measured before eight years of age and
that young children are able to differentiate between their cognitive and physical

competence.

Although maturational forces, such as the child’s general cognitive development,
influence the development of effort and ability understanding, the influence of
contextual factors cannot be overlooked. A number of theorists emphasise that to

understand child development the child must not be considered as a
decontextualised organism. For instance, Thelen (1989, p. 92) claims that,



...we cannot define the system removed from the context.

In other words, the child’s environment, comprising of varied influences,
contributes towards their development. This proposal is encompassed in one of
Baltes’ (1987) family of perspectives which he refers to as, “ Contextualism as
paradigm”. This perspective suggests that development does not depend only on
the individual themself but on dynamic interaction between the individual, age-
graded influences, history graded influences and non-normative influences. No
one of these factors takes precedence over the others. Hence, just as the life-span
approach to development which is adopted by Baltes (1987) sees plurality and
complexity in the nature of development, plurality and complexity in the forces
which influence developmental change is evident. Age-graded influences include,
for example, cognitive developmental stages, the temporal sequence of which is
relatively fixed across all individuals, and age-graded socialisation processes.
Within their culture individuals experience these influences at approximately the
same chronological age (Hetherington & Baltes, 1988).

Developmental changes in social comparison methods and the type and amount of
self-evaluations made by children have been observed. With increasing age, social
comparison and self evaluation increase (Butler, 1989; Dweck & Elliott, 1983;
Frey & Ruble, 1987) as does the emphasis placed on normative evaluation (for
example, Stipek & Tannatt, 1984). Throughout school, the emphasis changes
from personal mastery and trying one’s best to achieving in comparison with
others, for example, Blumenfeld, Pintrich, Meece & Wessels (1982). Such
messages conveyed by significant others could affect the child’s notions of the
role of effort and ability in determining outcomes of performance attempts.
Subsequently, the changes in self-evaluation and social comparison use which
have been documented may reflect this socialisation process. It is possible that
these changes parallel and influence the child’s developing conceptualisations of
effort and ability. Hetherington & Baltes (1988) refer to this phenomenon as
organismic contextualism whereby development arises as a result of interaction
between the active, organised individual and its equally active and organised
environment (for example, Overton, 1985). This interaction occurs at different
contextual levels, for example, the individual themself, their family and their wider
community. Within these different contextual levels, children encounter
socialisation processes and individuals which effect these processes. For instance,



the teacher at school and the child’s parents and grandparents. Fogel & Thelen
(1987) suggest that the information which individuals receive 1s internally
organised so that it can be understood and to maintain an equilibrium between
existing knowledge and externally received information. Children are therefore
likely to organise effort and ability related information which they receive from
significant others to strengthen their present schema about these concepts. Kelly
(1955) has discussed the mechanism by which an individual's construction system
of events and concepts develops. He proposes that individuals constantly
experience both different events and variations of the same event and that the
emphasis on different factors within these contexts changes throughout
development. Subsequently, the way in which we construe these events and
concepts which they involve is continually altered. Therefore the experience of
developmentally related events, such as the emphasis placed on normative
evaluation and effort could influence the individual’s interpretation of these issues
and their beliefs about effort and ability.

It is evident therefore that maturational change such as the child’s movement
through general stages of cognitive development 1s unlikely to be the only factor
which influences children’s developing conceptualisations of effort and ability. A
likely explanation is that contextual factors, such as the child’s social environment
and the socialisation processes embodied by their particular culture, influence the

developmental changes observed by Nicholls (1978).

1.2.2. The importance of effort
It is evident from Nicholls' (1978) results that effort is the focal point of the young

child's schema, representing an indicator of ability level and an influential outcome

determinant (Whitehead, Anderson & Mitchell, 1987). Alongside material
incentives, effort is a salient factor to the young child (O'Sullivan, 1993) and plays

a primary role in their understanding of both self and others' behaviour (Stipek &
MaCTver, 1989). Previous research has demonstrated this saliency of effort to the
young child. Pre-schoolers, from 2.5 years upwards did not accept help when

faced with difficulties, instead they chose to increase their own effort input
(Heckhausen, 1984). 5 and 6/7 year olds believe that increased effort expenditure

can facilitate memory and recall, respectively (Wellman, Collins & Glieberman,



1981; Howe, O'Sullivan & March, 1992). The young child's focus on effort has
been attributed to both parental treatment (Kurtz, Schneider, Carr, Borkowski &
Rellinger, 1990) and pre-school experiences (Stipek & M3aClIver, 1989). Parents
often convey the impression to their children that effort breeds success and pre-
school work is frequently judged by the effort which has gone into producing it
rather than by its quality.

Having been revealed as such an influential variable to young children, O'Sullivan
(1993) investigated the nature of children's beliefs about effort in the context of
metamemory. She showed 25 subjects (mean age of 54 months) drawings of
children performing a recall task. These children were portrayed as trying either a
little or a lot, or, with facial expressions omitted (to remove effort cues), as
working towards either a low or a high incentive prize. The subjects believed that
higher incentive and effort expenditure would result in greater recall and that a
higher incentive would produce greater effort input. O'Sullivan (1993) then
examined whether these beliefs would be reflected in actual behaviour. 34 subjects
(mean age of 53.6 months) performed a recall task and were offered either a low
or a high incentive prize for successful task completion. More attentional
behaviour was observed in the high incentive condition confirming the children's
belief that a greater incentive would result in increased effort expenditure.
However, their belief that greater effort input would facilitate superior recall did
not correspond to actual performance scores on the task. These results
demonstrate the young child's firm beliefs about effort, which, due to their

naiveté, may not represent reality (O'Sullivan, 1993).

The importance of effort to the developing child has been made apparent by
Erikson in stage four of his life-span theory. During this stage, children experience
a conflict between industry and inferiority. They begin to learn the skills which
their culture values and develop a desire to gain competence in these skills. At the
same time, the child discovers that they can derive pleasure from being industrious
and working hard towards gaining these competencies. This enjoyment takes the

form of satisfaction in the learning of a new skill and the approval and recognition
received from significant others. If a sense of industry and competence 1s not the
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result of these efforts, the child is, however, likely to develop a feeling of

inferiority and inadequacy.

The emphasis which young children place on effort provides them with a means of

protecting levels of perceived competence, a phenomenon succinctly described by
Heckhausen (1984, p. 16) as the:

...effort-dependent elasticity of perceived competence.

It 1s also likely that young children's exaggerated competence perceptions (for
example, Harter & Pike, 1984) are maintained by their belief that present effort
expenditure can always be increased (O'Sullivan & Joy, 1990).

Following this euphoric period of optimism, children's competence perceptions
tend towards a general decline. A logical, though yet to be established,
relationship is apparent between developmental changes in perceptions of
competence, self evaluation and concepts of effort and ability. Previous research
has revealed conflicting results concerning the developmental changes exhibited in
children’s self-evaluations of their academic competence. Butler (1989); Dweck &

Elliott (1983); Frey & Ruble (1987) & Ruble, Boggiano, Flett & Frey (1983) have
suggested that this number of self-evaluations made increases with age, as does
their positive content (Frey & Ruble, 1987). Moreover, parallels have been
proposed between the increase in self evaluative instances and the demonstrated
decrease in children's positive self regard (Dweck & Elliott, 1933). In contrast, a
developmental decrease in the amount of self evaluations children make has been
revealed, as demonstrated by older children's increasing reluctance to engage in
verbalised self evaluation (Asher & Renshaw, 1981; Frey & Ruble, 1985). Darley
& Goethals (1980) attribute this to feelings of anxiety which emanate from self
evaluation as it becomes a more sensitive topic with increasing age.

As the individual’s conceptions of effort and ability develop, the individual
gradually increases their understanding that ability limits the ettects of effort on
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the success of performance outcomes. Unlike in previous levels, when level four
reasoning 1s achieved, individual differences in perceived competence are now
likely to affect performance levels. Impaired performance 1s anticipated when
perceived competence is low and the concept of ability as a capacity is understood
(Nicholls & Miller, 1984). When this concept is fully understood, enhanced
competence perceptions result from favourable comparisons with others. For
example, by expending comparatively less effort than others yet achieving the
same or greater levels of success. However, in appropriate contexts, for example,
task involving environments (where the aim is to achieve personal mastery rather

than demonstrate superior competence over others), individuals are still able to
apply the less differentiated concept of ability (Nicholls, 1984). Although Nicholls
(1984) discusses the adult’s use of the “less differentiated” concept of ability, no
evidence exists to suggest that individuals regress to previous levels of
understanding. The Piagetian approach to developmental change proposes that
individuals do not regress to previously experienced stages. Nicholls (1978)
appears to adopt this approach in his apparent belief that the development of
effort and ability understanding ceases once the notion of ability as a current
capacity is understood during early adolescence. However, life-span theorists such
as Baltes (1987) would propose that development occurs long after the
chronological age boundaries which are suggested by many child
developmentalists. It is therefore possible that the adult’s ability to apply the more
or less differentiated concept of ability, depending on the context in which this
concept 1s applied, is a manifestation of a further stage of reasoning about ability
and effort concepts, rather than a regression to previously experienced
developmental stages. Further investigation is therefore required to ascertain
whether the individual’s understanding of effort and ability concepts develops
beyond the four levels which Nicholls (1978) proposes.

Empirical verification of the adult’s use of the less differentiated concept of ability
was provided by Jagacinski & Nicholls (1984). They asked undergraduate
students to recall situations in which they employed either high or low effort
under either task or ego involving conditions. (Task involving conditions
emphasise personal mastery and improving on one’s previous performance

whereas ego involving environments emphasise demonstrating superior
performance to others in a relevant normative comparison group.) In task

involving conditions, the students judged their competence to be higher and
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experienced greater positive affect when success was gained through the
application of high rather than low effort. However, under ego involving
conditions, the students judged their competence to be higher and experienced
more positive affect when they perceived that they had succeeded through the
input of little effort. Jagacinski & Nicholls (1984) concluded that, because these
adults derived more positive affect and felt their competence was higher when
more effort was expended in task involving conditions than in ego involving ones,
they had employed the less differentiated concept of ability. It must be noted that
under task involving conditions the subjects were not provided with information
which allowed them to make comparisons of their own performance with those of
others’. Additionally, the efficacy of studies which employ retrospective measures
must be questioned as the degree of subjectivity which such studies rely on may
be too great to result in conclusive findings.

Although they perceive ability as a capacity and understand that it limits the
effects of effort on performance outcomes, adults as well as children attach great
importance to effort, as demonstrated by Jagacinski & Nicholls (1990). Whereas
children maximise effort input to maintain perceived competence, it was originally
believed that adults maintain their perceived competence levels by reducing effort
expenditure (e.g. Covington, 1984). Such effort reduction, when faced with
failure, would then allow the individual to attribute poor outcomes to low effort
rather than low ability. A lack of empirical support for the effort reduction
paradigm led Jagacinski & Nicholls (1990) to conduct a series of experiments
designed to determine the existence of such a phenomenon. Initial doubts
concerning its existence were raised by a preliminary experiment in which adults
were asked to imagine they were sitting an IQ test which became progressively
more difficult. They were told that previous experience on the test meant they
knew at which point they were unable to answer any more questions. Subjects
were then asked if they would stop trying at this point in order to avoid appearing
unintelligent to others. Even when appearing intelligent was stressed to the
subjects, none reported that they would reduce their effort and were astounded at

such suggestions made after the experiment.
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In subsequent experiments subjects were asked to imagine either themselves or
another sitting the test. In this hypothesised context, the individual was observed
by either an instructor or peers. Alternatively, the hypothesised individual did or
did not receive negative social comparison information (defined as knowledge that
own performance will be worse than that of the normative peer group). These
studies demonstrated an overwhelming lack of support for the effort reduction
paradigm concerning the self, but some support where others are concerned.
Subjects indicated that demonstrating effort was more important in the presence
of an instructor, suggesting that effort employment is a means of obtaining social
approval. However, social comparison did not affect the results and students'’
unwillingness to reduce effort was evidently not an attempt to appear hard
working to others. Therefore no support was provided for this hypothesis.

A new hypothetical scenario was employed to assess whether subjects did not
appreciate the implications associated with reducing effort. The advantages of
effort reduction were stressed to the subjects: not appearing incompetent to
others; being able to focus attention on a more achievable task instead; being able

to attribute a poor outcome to low effort rather than low ability. Nevertheless,
subjects still only saw effort reduction as a viable option for others and not for

themselves.

Perceiving ability as a capacity, these subjects should realise the futility of
continued effort if demonstrated ability level is low (see previous discussion of
reasoning at level four of Nicholls' (1978) continuum). In spite of this, they chose
to maintain effort, and did not demonstrate the behaviour expected from

individuals at such a level of conceptual understanding.

A rudimentary flaw exists within the effort reduction paradigm as reducing effort
requires the individual to acknowledge a lack of personal competence (Jagacinski

& Nicholls, 1990). Protecting competence perceptions is one of the primary
objectives of effort reduction. The need to recognise personal incompetence when

deciding to reduce effort therefore effectively defeats the purpose of this process.
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Jagacinski & Nicholls (1990) do suggest however, that effort is unlikely to be
maintained when the individual has withdrawn their commitment to demonstrating
competence at the task and when the withdrawal of effort is unconscious (Berglas
& Jones, 1978). Support for the effort reduction paradigm would perhaps be
revealed in two further contexts. If the investigation were conducted in a real life
situation, compared with Jagacinski & Nicholls' (1990) hypothetical scenarios,
subjects would have to face the consequences of their actions. The advantages of
reducing effort may become more apparent and the subjects' willingness to do so
would perhaps demonstrate an increase. In a physical or motor setting, effort and
Its impact on outcome are more immediately visible to others than in an academic
context (See Duda, 1987). Hence, continuing effort when failure is experienced is
more likely to result in damaged self-efficacy. It appears quite probable that in a
physically oriented context, individuals will withdraw effort in response to failure
as an attempt to protect self-efficacy levels. Whether or not children would
subscribe to the effort reduction paradigm is still open to investigation as
Jagacinski & Nicholls (1990) examined this phenomenon with adult subjects.

1.3.1. The multidimensionality of development and the concept of domain
specificity

To date, empirical evidence which pertains to the individual’s developing
conceptualisation of effort and ability has focused on children’s reasoning about
academic tasks. The present research is concerned with children's ability to apply
this conceptual development within the physical domain. We cannot presume that
reasoning about effort and ability concepts in this domain directly parallels that
already revealed in academic contexts. Theoretical proposals concerning
achievement motivation in these two domains may not demonstrate congruence
when the observed differences in the nature of academic and sporting contexts are
considered (for example, Duda & Nicholls, 1992). Possible developmental
differences between the academic and physical domains need acknowledgement in
order to provide individuals with beneficial learning environments.

Duda (1987, p. 136) warns against generalising across the physical and academic
domains without sufficient empirical support:
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.1t would be limiting simply to extrapolate from the academic domain when
attempting to understand how children engaged in sports tasks process their
competence.

The following quotation from O'Sullivan (1993, p. 396) demonstrates the present
spectficity of Nicholls' (1978) continuum to the academic domain:

...young children do not differentiate between effort and intellectual ability in
the same way that adults and older children do (my 1talics).

In fact, Nicholls (1978, p. 808) suggests that,

...t remains conceivable that a different set of levels might be found if
different stimuli were used to elicit reasoning.

The rationale behind independent consideration of competency domains is
demonstrated in the following discussion of the concepts of multidimensionality in
development and domain specificity.

1.3.2. Multidimensionality

Central to a number of theoretical perspectives (e.g. Baltes, 1987) is the
multidimensional nature of development. Multidimensionality is one of the family
of perspectives which Baltes (1987) describes as characteristic of his life-span
approach to development. It refers to the variation in developmental trajectories
which is evident in different domains of competence (Hetherington & Baltes,
1988). The concept of multidimensionality is reflected in Piaget's notion of
horizontal décalage which proposes that highly and less highly developed
structures exist simultaneously, and Erikson's claim that individuals can
experience two of his eight life-cycle stages at any one time. Piaget's and Erikson's
ideas on the course and mechanisms of development are examined in greater

detail in Chapter Three.

Neo-Piagetians such as Flavell (1963), although maintaining Piaget's idea of the
existence of general cognitive stages, have adapted some of his proposals so that

this theoretical perspective can accommodate both general cognitive
developmental stages and individual and domain specific differences. For instance,
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Flavell (1963) suggests that general logical structures can be replaced by
independently assembled domain specific structures. As a result, developmental
changes may be acquired at different chronological ages in different domains, a
situation which reflects Piaget's original proposal of horizontal décalage. Lewis
(1994) also discusses proposals made by Case (1992), in which Case (1992)
claims to reconcile the generality of stages with domain and task specificity. Case
(1992) suggests that this issue can be resolved by the existence of individual
structures which are designed to solve particular problems and are linked by
central conceptual structures. These central control structures are assembled
individually within each domain and are constrained only by maturational forces.
They represent solutions to loosely related tasks, such as telling the time and
reading music in six year old children, and share the same general content of
semantics. Case (1992) believes that central conceptual structures are a common
unit of analysis for knowledge domains and developmental stages and therefore
offer a method of reconciling the notions of generality and specificity. Lewis
(1994) however, contends that Case's (1992) proposals do not provide a solution
to these 1ssues but offer merely a compromise between two differing perspectives.
Experiential, cultural and task factors all contribute towards the individual
differences which can be observed in the construction of cognitive structures
(Lewis, 1994). Carey (1985) believes that domain specific knowledge is based on
the child's experiences with problems in the domain under consideration. As
children's constructs of the world are guided by experience, content and goals,
these constructs demonstrate considerable diversity. Regardless of this diversity
however, the structures which underpin the conceptual content of different

domains is universal across these domains (Case, 1992).

That developmental courses vary between domains of competence has already
been mentioned, yet variation is also evident within competency domains. Even
within developmental trajectories, individual differences are demonstrated. For
instance, one experience may produce different outcomes for different individuals
and alternatively, individuals may derive the same outcome through a number of
different experiences. Hence, the concept of multidimensionality demonstrates the
plurality of developmental change (Baltes, 1987). This proposal is mirrored in
Kelly's (1955) "Individuality" corollary which also describes the individuality and

plurality of developmental pathways. One person's perception of an event differs
from other peoples’ perceptions of the same event, therefore no two individuals
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can ever experience exactly the same event. Consequently, an individual follows
their own developmental course during which a unique personality 1s fostered.
Evidence of organismic contextualism is apparent in Kelly's (1955) proposals.
Kelly (1955) sees development as a process which involves active experiences
with the environment and interpretation of this environment by the individual. The
individual’s present and previous environments shape their interpretation of their
experiences and subsequently shape their individual course of development.
Developmental changes also affect the way in which individuals interpret events.
Therefore the same event may be interpreted differently by two individuals as a
direct result of their developmental stage and the environmental influences they
are exposed to by socialisation processes evident at this developmental stage. For
example, high effort expenditure can be seen as a positive attribute by younger
children but not by older ones, as a consequence of their beliefs about effort and
ability and the emphasis which their current context places on these concepts.

Baltes (1987) cites the system of intellectual abilities found in adulthood as an
example of multidimensionality. Intellect does not comprise only one structure but
a whole subsystem of different structures. Of these, fluid and crystallised
knowledge are the most important.

A multidimensional approach to motor and cognitive development is supported by
Zelazo (1983). Traditionally, changes in cognitive and motor skills have been
thought to occur simultaneously and few examples have been produced to suggest
their independent development though Zelazo (1983) argues that cognitive and
motor development may be asynchronous in some cases. Fagan (1977) for
example has revealed that in some instances, infants may not have to rely on gross
and fine motor skills to process visual and auditory information. A common
approach to measuring the child’s cognitive ability is by assessing their level of
motor ability. Zelazo (1983) suggests that this may not be applicable in all cases
and that in some, cognitive development may influence subsequent motor
development. For instance, walking may be stimulated by the child’s interest in a

distance object. To satisfy their curiosity children must develop a means by which
to gain access to this object, which may stimulate the development of unaided

walking. During the preliminary developmental stages, motor development occurs
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rapidly and independently of any cognitive change, providing further evidence for
independent development between different competency domains.

1.3.3. Self esteem and domain specificity

The constructs of self esteem and achievement motivation provide examples of
the multidimensionality and domain specificity of development.
Multidimensionality is a common feature of self esteem theories (Weiss, 1987).
Self esteem can only be understood if an individual's self evaluations within all
domains of competence are considered (Fox: hierarchical model, 1988; Harter:
multidimensional model, 1985a). These perceptions of competence vary from one
domain to another (Harter, 1985a). For instance, an individual can judge their
competence in the classroom to be high yet feel incompetent in sporting and social
contexts.

This domain specificity allows researchers to employ distinct subscales to measure
competence perceptions in different domains (Harter, 1985a), and individuals in
general to personalise their self esteem. This personalisation is achieved through
either self-serving or discounting. If in a given domain, an individual's perceived
competence is high, they can self-serve by attaching greater importance to this
domain than others in which their competence is low. Discounting is the converse
of self-serving, helping to ameliorate the effects of low perceived competence on
self esteem level. To discount, individuals reduce the importance of those domains
in which their perceived competence is low. Subsequently, the demonstration of
competence in domains which have been discounted is no longer of importance.
As self esteem level is only influenced by domains which are important to the
individual (Harter, 1985a), self-serving and discounting are effective ways of

customising and maintaining self esteem.

However, the multidimensionality of self esteem extends beyond the observed

domain specificity of competence perceptions. Multidimensionality 1s also
apparent within domains of competence, exemplified in the physical domain by
Fox (1988). Figure 1.1 (modified from Fox, 1988) demonstrates his hierarchical
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arrangement of dimensions within the physical domain. Physical self esteem
initially derives from an individual's self evaluations of sports competence and
physical appearance. Self evaluative judgements become even more refined within
each of these facets of physical self esteem. For instance, feelings of general
sporting competence are built up by assessing competence in different sporting
pursuits and the particular skills which they involve. Located at the base of the
hierarchy are specific, state feelings of self-efficacy such as, "My backstroke
technique was good today". If sufficiently reinforced, these perceptions can
permeate up through the hierarchy to influence more stable feelings of physical
and global self esteem.

GLOBAL S]iLF ESTEEM
Physical Eelf esteem

Sports competence Physical appearance
(facet)

|

Swimming ability

(suchet)

Backstroke ability
(speciﬁc|aspect)

This morning's backstroke

technique
(self-efficacy)

Figure 1.1: A hierarchical arrangement of physical self esteem components

(Fox, 1988)

1.3.4. Multidimensionality and achievement motivation
When achievement motivation theories are proposed, they are generally

concerned with specific domains of competence and are believed to possess
limited generality to other domains (for example, Weiner, 1990). Duda & Nicholls

(1992) investigated the extent to which achievement motivation variables can be
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generalised across the sporting and academic domains and demonstrated that
multidimensionality is a feature of achievement motivation. They obtained
measures in both domains of: goal orientations; beliefs about the causes of
success; intrinsic satisfaction/enjoyment, and perceived ability, from 207
adolescents (mean age of 15.1 years). Whereas goal orientations and beliefs about
the causes of success were found to generalise across the two domains, percetved
ability demonstrated a greater association with intrinsic satisfaction/enjoyment and
boredom in the sporting than the academic domain. Similarly, different predictors
of satisfaction/enjoyment and boredom were revealed in the two domains. These
were respectively task orientation and perceived ability in the sporting and the
academic domains. Duda & Nicholls (1992) attribute these differences to the
competitive and tangible nature of sport which makes sporting competence more
visible to others than academic competence. Hence, we can see evidence of the
domain specificity of achievement motivation variables. The degree of the

generality across domains of competence depends on which variables are under
consideration (Duda & Nicholls, 1992).

As mentioned previously, the present research is concerned with effort and ability
understanding and its developmental trajectory in the physical domain.
Multidimensionality and domain specificity prompt an exploration of similarities
between this research focus and effort and ability development in the academic
domain. In an examination of this issue, two factors require attention - the nature
of this conceptual development and its temporal sequence. The developing
concepts of effort and ability revealed by Nicholls (1978) reflect the different
types of reasoning which Piaget describes in his general cognitive developmental
stages (see section 1.2.1 for a full discussion). Reasoning changes from that
characterised by preoperational thought to concrete then formal operational
thought with movement through the continuum. This is exhibited by the child's
initial focus on concrete entities such as effort and his/her increasing capacity to

reason about abstract entities such as ability.

Considering the parallels between developing conceptualisations in the academic
domain and general cognitive development, it is reasonable to hypothesise that a
similar developmental trajectory will be exhibited in the physical domain. The
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developmental advances in the reasoning displayed throughout the continuum
require movement through general cognitive developmental stages. As the nature
of effort and ability conceptual development displays characteristics of general
cognitive developmental advances, it is unlikely to differ in the academic and

physical domains.

Similarly, the developmental trajectories of effort and ability understanding in the
academic domain and of general cognitive developmental stages appear to be
temporally synchronous. At the onset of developments in this conceptual
understanding, parallel advances in general cognitive capacity are exhibited. These
changes in general reasoning capacity, from preoperational to formal operational
thought, are manifest in the developing conceptualisations of effort and ability
revealed in the academic domain. It seems safe to assume that effort and ability
understanding in the physical domain will follow the same temporal pattern as

general cognitive developmental stages and subsequently, as effort and ability
understanding in the academic domain. Therefore we would expect temporal unity
of the developmental trajectories of effort and ability understanding in the
academic and physical domains. This proposal is supported by Lewis (1994) who
claims that global reorganisation in one or more domains should stimulate
reorganisation in other competency domains through coupling with and
amplifying perturbations experienced in these domains. The notion of amplified
perturbations in normal parameter values is described in more detail in Chapter

Three.

Initially, Nicholls (1978) proposed that, if different stimuli were employed to elicit
reasoning about effort and ability concepts, different levels of understanding could

conceivably be revealed. By 1992, (p. 35) he claims that,

..there is no reason to expect any significant differences in the nature of the
conception of ability-as-current-capacity or its development for the field of

sport and games,

and that (p. 34):

..there is every reason to suppose that use of physical tasks would show
comparable trends in conceptions...
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Irrespective of Nicholls’ (1992) comments and the expectations of the present
research, that similar developmental trajectories of effort and ability understanding
will be displayed in the academic and physical domains, multidimensionality and
domain specificity necessitate empirical verification of these claims. Although
Nicholls’ (1978) findings have been applied to the physical domain, no empirical
support has yet been provided for this application. Therefore Chapter Two
describes an experiment which investigates whether effort and abulity
understanding is applied to physical tasks in a similar manner to which it is applied
to academic tasks. Comments made by Duda (1987) (and by Nicholls, 1992, see
reference note 1) support the need for such a study. She states that investigations
should examine how physical ability is construed by children at different ages and
that the information obtained will increase our understanding of children's
sporting performance levels and persistence and aid attempts to maximise
children's levels of sporting participation.
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CHAPTER TWO.

AN INVESTIGATION INTO EFFORT AND
ABILITY UNDERSTANDING
CONCERNING PHYSICALLY ORIENTED

CONTEXTS.



2.1.1. Introduction
Chapter One presented previous research which has revealed the developmental

changes involved in children’s understanding of effort and ability concepts. This
research has focused mainly on the child’s application of their knowledge to
academic tasks, although these findings have been widely employed to explain this
conceptual development with respect to physical tasks. The domain specificity and
multidimensionality of development indicate that existing knowledge about this
conceptual development should not necessarily be applied across different
competency domains. For instance, domain theory (Fischer & Canfield, 1986)
suggests that knowledge acquisition does not occur simultaneously in different
domains. Consequently, it appears that the individual’s capacity to apply this
acquired knowledge to different domains may not be comparable between
domains. The multidimensional and domain specific nature of development
therefore does not allow direct extrapolation of Nicholls’ (1978) findings to the
physical domain. These issues necessitate an empirical assessment of children’s
capacity to apply their knowledge of effort and ability concepts to physical tasks.
As a result of this, Chapter Two describes an investigation which was carried out
to compare developing conceptualisations of effort and ability in the academic and
physical domains and across a range of chronological ages.

2.1.2. Subjects
The subjects were taken from five primary schools in Gwynedd and Clwyd and a

secondary school on Merseyside. Participants, who were predominantly
Caucasian, were chosen at random by class teachers to represent a range of
academic ability levels. Of the total sample of 137 subjects, 70 were boys and 67

were girls, aged between 4 and 13 years.

An explanation is offered to define randomisation in the current context when
referred to in this and subsequent studies which are described in this thesis. This
randomisation refers to the selection of schools, classes within these schools,
children within these classes and the allocation of these children to different

experimental groups. Local schools were approached and asked if they would

participate in this research. As a result, these schools were not selected 1n a truly
random manner, it was those who met the criteria (for instance, sufficient numbers
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of children at the required age or developmental level) and who were willing to
take part, from which subject samples were obtained. Children were then selected
to participate if they met the requirements of the study under consideration, and,
where appropriate, allocated as randomly as was feasible to different experimental

groups.

Although this procedure results in a degree of randomisation in that the schools
selected could have been any from a number in North Wales and the children who
took part did so through this arbitrary selection procedure, the limitations of this
randomisation are acknowledged. Although it would have been desirable to have
employed truly random samples in this and subsequent experiments, the practical
limitations incurred in this research placed limitations on the extent of
randomisation which could be achieved. For instance: schools had to be within
daily travelling distance of the University of Wales, Bangor; the children had to be
able to speak English (a number of young children in rural schools in North Wales
only speak Welsh); the schools and children had to be willing to take part in the
research, and, only schools which accommodated children at the required ages or
levels of conceptual development could be included in studies described in this
thesis.

A comment is also warranted concerning the small samples employed in the
current research as it must be acknowledged that small numbers increase the
probability of incorporating deviant samples (Kerlinger, 1986). Practical
considerations, some of which were listed previously, all contributed to the
resultant small sample sizes used in this research. These include: the nature of the
empirical investigations, that is, independent testing sessions for each individual;

the time scale allowed to carry out doctorate research; the sizes of the schools in
the locality; the limitations of bilinguilism, and, the necessity to impose as little as

possible on schools' time.

Although these are real and unavoidable concerns, it is necessary to highlight that
the use of small samples can limit the efficacy of certain statistical analyses and,
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coupled with the problems of achieving completely random samples, the extent to
which findings using these samples can be generalised to their immediate
population and to other populations. The caution required when using small
samples and parametric statistics is considered further on in this thesis (see page
109), whilst the issue of generalisability is considered below.

When small samples are employed from a limited population, as was the case in
the present research, this limits the extent to which findings can be generalised to
wider populations. Consider, for instance, Kerlinger's (1986) suggestion,
discussed previously, that small samples are more likely than larger ones to
include deviant samples, that is, those which may not be representative of the
whole population from which they are taken. It was hoped that the subjects who
participated in the investigations carried out in this research were representative
of all the children at the level of conceptual development which they themselves
have achieved. However, the cautionary nature of such inferences must be
acknowledged. The generalisability of the present findings extends only to the
immediate population from which the subjects were taken and cannot be said with

any certainty to extend beyond this population, that is, predominantly Caucasian,
English speaking children from rural North Wales.

When the limitations imposed by small samples sizes on both randomisation and
generalisability are considered, it seems that when drawing conclusions from
current findings, some reservation is required. It is evident that future research is
required which replicates the current investigations with larger sample sizes and

with different samples to overcome the problems incurred here.

2.2.1. Experimental procedure
The following experimental procedure was based on Nicholls (1978) protocol, as

described in Chapter One, page 1, and modified to incorporate a physically

oriented setting. Normative conceptions of ability are concerned with
performance in a given situation rather than skill development over relatively long

periods of time (Nicholls, Pataschnick & Mettetal, 1936). Knowledge of ability as
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a capacity requires the understanding that this present capacity determines the
degree to which expended effort can influence performance outcomes (Nicholls,
1989). Subsequently, methodologies which assess children’s understanding of
effort and ability concepts must examine this in one-off performance situations
and not in long term learning ones, as Nicholls (1989) advises. The present
experiment therefore employs a performance situation involving physical tasks
rather than one which implies long term physical skill development.

2.2.2. The films

All subjects watched a sequence of three different films showing two children
performing physical tasks. The order of presentation of these films did not vary
between subjects. Two sets of films were used, one depicting boys and one
depicting girls to remove the possibility of gender bias.

Each of the three films showed two children working side by side on a physical
task which enabled the subjects to make direct comparisons between the models’
behaviour. In each of the three films, one of the children applied continuous effort
whilst the other child, although not displaying disruptive behaviour, worked
intermittently at the task. When not engaged in on-task behaviour, this child
displayed off-task behaviours such as sitting down, playing with the throwing
equipment and fiddling with shoelaces. The proportion of total time which this
child spent engaged in on- and off-task behaviours did not vary between the three
films. The actors changed their roles from one film to the next so that subjects’
responses would not be affected by what they had seen previously. Both children
were shown to score 10 points in the first film and 2 points in the second.
However, in the third film, the child working intermittently scored 24 points
whilst the child working continuously scored only 6.

Nicholls (1978) has demonstrated that the above format 1s an effective method of
examining reasoning about effort and ability. We can determine children’s

understanding of these concepts by assessing their explanations for equal
outcomes gained from unequal effort or for a higher score achieved by a child
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who applies relatively less effort to the task than does another child.
Developmental changes in conceptualisations of effort and ability can be identified
if a cross section of age groups is included. Moreover, adapting Nicholls' (1978)
protocol to a physically oriented context allows direct comparison with the
development of effort and ability understanding demonstrated in the academic

domain.

All three of the films comprised a sequence of three different episodes. Episode
one demonstrated the requirements of the task which the children in the film were
to perform. The two children were seen standing behind a line marked on the
floor and facing two targets equidistant from this line. In between them was a pile
of beanbags (see figure 2.1). Each child had their own target which was a hoop in
film one and a bucket in film two. They scored one point for every beanbag which
landed in the target. In film three, the children faced a flat, circular target which
was divided into three rings. On the innermost ring was the number 3, on the
middle one, the number 2, and on the outermost, the number 1. These numbers
indicated the points which would be scored if a beanbag landed in these areas. In
episode two, the children were shown playing the game which included the off-
task behaviour of the child whose role was to work intermittently. Throughout
this episode, the subjects could not see the children's targets, only the children
themselves (see figure 2.1). Episode three depicted the children's scores at the end
of the game. Subjects saw both of the targets including the beanbags which were
said to have landed inside the target and those which were said to have landed
outside. Cards indicating the children's scores were placed next to their targets
(see figure 2.1). Finally, the two children were seen holding similar cards which
displayed their respective scores (see figure 2.1).
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Episode One

Episode Two

————————-——I__—_—-n—_-———-—-_—_-_-—__———_-_______

Figure 2.1: Still versions of episodes one and two of the films which were shown
to children

_—_——_-—_-—-—-——-—__—-_—————_——_-__-—_—_____—-
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Episode Three

Episode Four

Figure 2.1: Still versions of episodes three and four
of the films which were shown to the children
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2.2.3. Procedure
The same procedure was employed for all of the films, and the script used is

shown in Appendix One. Subjects were informed that they were about to see
short films of two children playing throwing games and would be asked to talk
about what they had seen in each film. They then watched episode one, during
which the requirements of the task were explained by the experimenter. A number
of facts were emphasised in this explanation: the children had to throw across
equal distances and had to remain behind the marked line; there were sufficient
numbers of beanbags available for each child to throw as many as they wanted;
and, each child had to aim for their own target. The subjects were then told how
much both children had scored on the game and cards depicting these scores were
placed on the table in front of the appropriate actor. Next, subjects were asked to
watch the children playing the game (episode two) and to think about how hard
they were both trying and how good they were at the game whilst they watched.
Immediately afterwards, subjects watched episode three during which the number
of beanbags in each target were counted and each child's score reiterated. After
each of the three films, the subjects were asked the following questions (based on
Nicholls (1978)):

(1) Did one boy/girl work harder than the other or did they work as hard as each
other?

(2) Is one girl/boy better at this game or are they as good as each other?

(3) How can you tell?
(4) How come they got the same when one tried harder than the other? [For film

three: How come one scored more than the other but didn't work as hard as
him/her?]

(5) If they tried the same, would they score the same or different points?
Although standardised questions were used, the children's responses necessitated
some re-structuring of the questions at times. These interviews were recorded,

transcribed at a later date and assessed in relation to Nicholls' (1978) levels.
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2.3.1. Results

Interrater correlation:
Two independent raters assessed the transcripts of children's interview responses

to determine each child's level of effort and ability understanding. The two raters
agreed on the classification of all but four of the 137 subjects. Using Pearson's
Product Moment measure of correlation to calculate the level of interrater
agreement revealed a correlation coefficient of 0.9865 (2-tailed probability level =
0.01), which indicates that the subjects' levels of effort and ability understanding
were accurately assessed.

After rating the interview transcripts independently, the two raters discussed the
four transcripts which they had allocated to different levels of effort and ability
understanding. For two of these they reached a general consensus on the child's
level of conceptual development. However, they were unable to agree on the level
demonstrated by the remaining two subjects. These subjects were therefore
excluded from subsequent frequency distributions describing conceptual
development in relation to age and gender.

2.3.2. Nature of effort and ability understanding

The present results indicated that the pattern of stages in the development of
effort and ability understanding is not domain specific (Hudson, Fazey & Fazey,
unpublished). The developmental trajectory demonstrated in the physical domain
exhibits similarities to that previously revealed in the academic domain. This
finding supports the claims of Flanagan (1984). He discusses five criteria of stages
and their patterns in relation to Piaget's stages of cognitive development. One of
these criteria is relevant to the present discussion. Flanagan (1984) states that,
regardless of the dilemma with which they are presented, individuals reason at the
same developmental level. He cites moral reasoning as an example but 1t 1s
apparent from the present findings that this criterion also applies to children's
reasoning about effort and ability concepts. However, this argument does
contradict the proposals of Piaget and Baltes (1987) concerning issues of
development such as horizontal décalage and multidimensionality.
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