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SUMMARY 

This research has investigated exercise adherence from the perspective of Cognitive 
Evaluation Theory (CET: Deci & Ryan, 1985a). In particular, the motivational 
consequences of internally controlling and internally informational modes of behavioural 
regulation was explored with respect to the kinds of exercise goals that individuals adopt. It 
was proposed that goals will influence intrinsic motivation for exercise to the extent that 
they are controlling or informational in nature. The first part of the thesis describes 
conceptual and operational issues and the development and validation of measures of 
perceived locus of causality (the Locus of Causality for Exercise Scale: LCE) and 
participation motives (the Exercise Motivations Inventory: EMI). In addition, the 
psychometric -integrity of the Intrinsic Motivation Inventory (IMI: McAuley et al., 1989, 
1991) was examined. Results suggested that the LCE and the EMI possessed reasonably 
good factorial and construct validity. However, questions were raised about the theoretical 
underpinnings and item content of the IMI. The second part of the research involved an 
intervention in which subjects were trained to set effective, personally-controllable goals 
for exercise. Results showed that goal-setting training was not superior to an attention- 
control procedure, with both treatments leading to a significant increase in exercise levels. 
However, large individual differences were noted in the effects of both treatments. These 
were explained in terms of Causality Orientations Theory (Deci & Ryan, 1985a), which 
proposes that people differ in the extent to which they seek to be autonomous or controlled 
in the regulation of their behaviour. Follow-up analyses supported this interpretation. The 
results of the research programme suggest that the internally controlling/internally 
informational distinction is important in the exercise context, but that CET, and the more 
wide-ranging Self-Determination Theory of which it is a part, suffer from a degree of 
conceptual confusion and operational difficulties which need to be addressed if progress is 
to be made in understanding and explaining exercise behaviour. 
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CHAPTER 1 

INTRINSIC MOTIVATION AND EXERCISE PARTICIPATION 

1.1.1 Introduction 

The potential benefits of regular physical activity for physical and mental health are well 

documented (e. g. Blair, Kohl, Paffenbarger, Clark, Cooper & Gibbons, 1989; Morgan & 

Goldston, 1987; Powell, Thompson, Caspersen & Kendrick, 1987; Sachs, 1984) and calls 

for increases in health-related exercise amongst the general population have become 

commonplace (Bouchard, Shephard, Stephens, Sutton & McPherson, 1990). However, it 

has become clear that the goal of participation in regular and vigorous physical activity by 

the majority of the population will not easily be realised (Dishman, Sallis & Orenstein, 

1985). Current estimates indicate that rates of participation in health-related physical 

activity are low (e. g. Allied Dunbar National Fitness Survey, 1992; Stephens, Jacobs & 

White, 1985). In addition, high participant dropout rates of 50% or more within six months 

of initiation of an exercise programme are typically found in supervised exercise settings 

(Dishman, 1982,1990). Consequently, the study of potential determinants of the adoption 

and maintenance of physical activity has become a major area of interest within sport, 

health and exercise psychology. 

Much of the work in this area has centred on the role of exercise as a health behaviour and 

has examined the influence of health-related attitudes, beliefs and perceptions of health 

benefits in exercise adoption and maintenance. There are, however, problems in classifying 

exercise as a health behaviour. Dishman & Dunn (1988) have pointed to the distinction 

between health-related and health-directed behaviour, recognising that behaviours may be 

deliberately initiated for health outcomes or that health outcomes may be the incidental by- 

product of behaviours motivated by quite different reasons. There is evidence that exercise, 

at least in terms of adherence, is not necessarily a health-directed behaviour (Dishman & 

Gettman, 1980). Correlations between exercise and other health behaviours are generally 
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found to be low (Blair, Kohl & Brill, 1990; Blair, Jacobs & Powell, 1985; Sobal, Revicki 

& Deforge, 1992). Intervention studies amongst different populations have also 

demonstrated a lack of correspondence between exercise and other health-related 

behaviours. Attempts to increase exercise participation by providing information on the 

health benefits of exercise have had limited success (Best & Block, 1979; Dishman et al., 

1985; Kasl, 1974; Kelley, 1979, Wankel, 1985). Meyer, Nash, McAlister, Maccoby &° 

Farquhar (1980) and Miller, Johnson, Wikoff, McMahan & Garrett (1983) found evidence 

that whilst dieting, smoking, stress management and medication compliance can be 

influenced by increasing knowledge and altering attitudes about health behaviours, physical 

activity levels are not. 

Attempts to predict exercise behaviour on the basis of the Health Belief Model (HBM: 

Becker, Haefner, Kasl, Kirscht, Maiman & Rosenstock, 1977; Maiman & Becker, 1974; 

Rosenstock, 1974) have also met with little success (Biddle & Mutrie, 1991). Whilst there 

is substantial support for the model in predicting a range of health behaviours (Janz & 

Becker, 1984), studies within exercise settings have often produced results contradictory to 

the HBM. For example, Lindsay-Reid & Osborn (1980) found that adherents to an exercise 

programme had lower perceptions of susceptibility to coronary heart disease and general 

disease than non-adherents. Similarly, in two cross-sectional studies, Biddle & Ashford 

(1988) found that non-exercisers reported greater perceptions of vulnerability to ill-health 

than exercisers. According to the HBM, however, individuals will not undertake 

preventative health behaviours unless, amongst other things, they view themselves as 

potentially vulnerable. 

1.1.2 Intrinsic motivation & exercise participation 

Several authors have suggested that whilst initial exercise adoption may be influenced by 

perceptions of health benefits, adherence is more likely to be affected by intrinsic interest 

and feelings of enjoyment and well-being (Dishman, 1987; Dishman & Dunn, 1988; 
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Dishman et al., 1985; McAuley, Wraith, & Duncan, 1991; Morgan, Shephard & Finucane, 

1984). Related to these ideas, a number of studies have suggested that intrinsic motivation 

is important to long-term participation in sport and exercise (McAuley et al., 1991; Ryan, 

1980; Ryan, Vallerand & Deci, 1984) Intrinsic motivation is concerned with participation 

in an activity for its own sake rather than in order to obtain external rewards (Deci & 

Ryan, 1985a). When intrinsically motivated, individuals participate in activities that interest 

them and do so freely, with no need for external rewards (Deci, Vallerand, Pelletier & 

Ryan, 1991). Intrinsic motives may include the challenges inherent in the activity, 

enjoyment, and the achievement of personal performance goals (Weiss & Chaumeton, 

1992). 

According to Wankel (1985) and Kendzierski & DeCarlo (1991), studies consistently show 

intrinsic reasons to play a major role in exercise adherence. The Canada Fitness Survey 

(1983) found that of ten major reasons given for exercising the most important was to feel 

better, clearly an intrinsic reason. Wankel & Kreisel (1982) reported that improvement of 

skills, a sense of achievement, and excitement were the most important reasons for 
i 

participation in youth sports. Gill, Gross & Huddleston (1983) and Gould, Feltz & Weiss 

(1985) reported that enjoyment is a primary motivation for youth sports involvement. 

Perrin (1979) found that long-term exercise participants rated enjoyment as one of their 

primary reasons for continued involvement, whilst Boothby, Tungatt & Townsend (1979) 

and Wankel (1985) found lack of enjoyment to be an important factor in withdrawal from 

physical activity. 

1.2.1 Cognitive Evaluation Theory 

If it is the case that enjoyment of physical activity and feelings of well-being, which are 

intrinsic to participation, bear an important influence on exercise adherence then the 

question as to which factors may enhance or undermine intrinsic motivation becomes 

central. A theory which directly addresses this question is Cognitive Evaluation Theory 
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(CET: Deci, 1975,1980; Ryan, 1982; Deci & Ryan, 1980; 1985a) which describes how 

internal and external events influence intrinsic motivation. CET is itself one of three sub- 

theories which collectively define the more general and wider ranging Self-Determination 

Theory (Deci & Ryan, 1985a; Deci et al., 1991). The other two sub-theories are 

Organismic Integration Theory, which provides a developmental perspective on intrinsic 

and extrinsic motivation, and Causality Orientations Theory, which is concerned with 

individual differences in the regulation of behaviour. Deci & Ryan (1985a) indicate that 

CET is the most fully developed and articulated of the three sub-theories. 

According to self-determination theory, intrinsic motivation is based on three innate 

psychological needs: the need for competence, the need to feel self-determining or 

autonomous and the need for relatedness. Competence is concerned with being efficacious 

in dealing with one's environment; self-determination refers to being self-initiating and 

self-regulating in one's actions; relatedness concerns the need to develop secure and 

satisfying social relationships (Deci et al., 1991). 

CET is specifically concerned with the ways in which events relevant to the initiation and 

regulation of behaviour can enhance or undermine intrinsic motivation for an activity 

through their effects on the perceived competence process and the self-determination 

process. The latter process is usually discussed in terms of the individual's perceived locus 

of causality, a term introduced to the psychological literature by Heider (1958) and 

expanded upon by DeCharms (1968,1976,1981) to distinguish between actions which are 

perceived by the individual to have been initiated by themselves (an internal locus of 

causality) and those perceived to have been initiated by events external to the individual (an 

external locus of causality). 

It is important to note that the locus of causality construct is not synonymous with the locus 

of control construct (Rotter, 1966) or with perceptions of control as some authors have 

implied (e. g. Duda, 1989b, 1992; Weiss & Chaumeton, 1992). DeCharms (1981) points 
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out that the locus of control and locus of causality constructs are quite different and have 

arisen from two different research traditions. The locus of control construct developed from 

a social learning and expectancy-value context and refers to people's beliefs about the 

relationships between behaviour and outcomes. Internal control refers to the belief that 

outcomes are dependent on one's behaviour; external control refers to the belief that 

outcomes are independent of behaviour (Rotter, 1966). Locus of causality, in contrast, 

grew from an explicitly motivational framework and an attempt to understand the 

energization of behaviour. Locus of causality is therefore concerned with the perceived 

source of the initiation and regulation of behaviour (Deci & Ryan, 1985a). Thus, whilst 

locus of control refers to control over the outcomes of behaviour, locus of causality is 

concerned with control over the initiation of behaviour. 

In a similar vein, the locus of causality construct as defined from the self-determination 

theory perspective also differs from the way it is used in Attribution Theory (Russell, 1982; 

Weiner, 1979,1985). In attribution theory the term is used to refer to attributions of the 

causes of outcomes as either internal or external to the individual. This becomes clear when 

one examines the way in which causal attributions are measured using the Causal 

Dimension Scale (Russell, 1982; McAuley, Duncan & Russell, 1992) to assess the 

dimensionality of individuals' causal attributions for success and failure. Subjects are first 

asked to state how well they have performed at some task or activity and then to make an 

open-ended causal attribution for their performance. This attribution is then coded by the 

subject along the dimensions of causality, stability and control. Thus it is the cause of the 

outcome (success or failure) that is assessed in this framework and not the cause of the 

initiation of_the behaviour in the first place. 

Weiner (1985) used the term locus of causality in attribution theory in order to distinguish 

between the constructs of locus of control and controllability, which, he argued, were 

confounded by Rotter's (1966) one-dimensional taxonomy. Weiner (1985) proposed that 

the locus of control could be perceived as internal, and yet an individual could still perceive 
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themselves to lack the ability to control outcomes. For example, a student who believed 

that they had failed a mathematics test because of a lack of genetically-determined aptitude 

for the subject would perceive the locus of control to be internal, and yet would also 

perceive that they lacked control over their mathematics performance. Thus, Weiner (1985) 

proposed that the term locus of causality should be used for the former construct and 

controllability for the latter. This, he argued, would avoid conceptual confusion. However, 

whilst this does avoid the confusion evident in Rotter's (1966) conception of locus of 

control, it also introduces confusion into the literature with respect to the way locus of 

causality was defined by DeCharms (1968) and subsequently employed in self- 

determination theory. 

1.2.2 CET formally presented 

CET has been formally presented as four propositions (Deci & Ryan, 1985a). The first 

three propositions are concerned with the effects and functional significance of events 

external to the individual, such as rewards and externally-administered performance 

feedback. Proposition I states that events which promote an external perceived locus of 

causality will undermine intrinsic motivation, whilst those which promote an internal 

perceived locus of causality will enhance intrinsic motivation. Events in the former 

category are said to control behaviour whilst those in the latter category are said to support 

autonomy. It is argued that whilst events that control behaviour may lead to compliance 

(although they may also have the opposite effect and lead to reactance and defiance; 

Brehm, 1966), in comparison to events that support autonomy they will have negative 

motivational effects. Controlling events will stifle creativity (Amabile, 1983) and cognitive 

flexibility (Grolnick & Ryan, 1985; McGraw & McCullers, 1979; McGraw & Fiala, 

1982), lead to a more negative emotional state in which the individual feels under pressure 

to perform (Ryan, 1982; Ryan, Mims & Koestner, 1983), and will cause individuals to 

expend less effort on a task (Ryan, 1982). 
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Proposition II states that, within a context of self-determination, events which promote a 

greater sense of perceived competence will enhance intrinsic motivation whilst events 

which diminish perceived competence will undermine intrinsic motivation. Deci & Ryan 

(1985a) propose that perceptions of competence will be enhanced by success at a task or by 

positive feedback. However, such effectance-relevant information will only enhance 

intrinsic motivation when the individual perceives the locus of causality for the task as 

internal (Deci &' Ryan, 1985a; Deci et al., 1991). Conversely, events which diminish 

perceived competence can undermine intrinsic motivation within the context of an external 

locus of causality so long as the individual attributes the cause of the failure to themselves. 

Proposition III concerns the functional significance of events to the processes underlying 

intrinsic motivation. It is proposed that events relevant to the initiation and regulation of 

behaviour can have one of three aspects: an informational aspect, a controlling aspect and 

an amotivational aspect. Which aspect will be in operation at any given time depends on 

the relative salience of the locus of causality and competence processes within the situation 

(Deci & Ryan, 1985a). The informational aspect provides effectance-relevant feedback and 

can facilitate an internal perceived locus of causality and perceived competence, thus 

enhancing intrinsic motivation. The controlling aspect puts pressure on people to behave in 

a particular way and can therefore facilitate an external perceived locus of causality, 

thereby undermining intrinsic motivation. Finally, the amotivational aspect facilitates 

perceived incompetence by indicating that effectance is not possible, thereby undermining 

intrinsic motivation and promoting amotivation. 

The third proposition emphasises that it is not the objective properties of an event that 

determine its effects on motivational processes but the individual's interpretation of events 

as either controlling, informational or amotivating (Deci & Ryan, 1985a). For example, 

external rewards and positive feedback can either enhance or undermine intrinsic 

motivation depending on whether they are perceived as controlling or informational 

(Pittman, Davey, Alafat, Wetherill & Kramer, 1980; Ryan, 1982; Ryan et al., 1983). 
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However, whilst the functional significance of an event depends on its salience for the 

individual, Deci & Ryan (1985a) do refer to certain events or classes of events in terms of 

their average or usual functional significance across groups of people, as determined by 

empirical investigation. It has been shown that extrinsic rewards (Deci, 1972), deadlines 

(Amabile, DeJong & Lepper, 1976), prospects of evaluation (Amabile, 1979; Ryan, 1982; 

Ryan et al., 1983; Smith, 1974; Weinberg & Ragan, 1979), the imposition of goals 

(Manderlink & Harackiewicz, 1984; Mossholder, 1980), and surveillance (Lepper & 

Greene, 1975; Pittman et al., 1980; Plant & Ryan, 1985) tend to be perceived as 

controlling and to undermine intrinsic motivation. Conversely, positive feedback (Deci, 

1971), the absence of external constraints, and the perception of choice (Swann & Pittman, 

1977; Zuckerman, Porac, Lathin, Smith & Deci, 1978) have been shown to enhance 

intrinsic motivation. 

In the context of exercise participation, Thompson & Wankel (1980) found that perceived 

choice of activities was associated with greater adherence to a fitness programme for 

women. Subjects were assigned to either a choice or no-choice condition. Subjects in the 

choice condition were led to believe that the exercise programme had been designed to 

accommodate their choices of preferred activities, whereas those in the no-choice condition 

were informed that their preferred activities had not been taken into account. In fact, the 

exercise programmes had been designed so that the amount of activity preference was equal 

for both groups, so the only difference in conditions was in perceived choice. It was found 

that the perceived choice group were significantly higher in programme attendance over a 

six-week period than the no-choice group. 

1.2.3 Intrinsic motivation & intrapersonal events 

The first three propositions of CET are concerned with the effects of external events on 

intrinsic motivation. Deci & Ryan (1985a) also recognise that many behaviours are initiated 

and regulated not by external events such as rewards or commands but by intrapersonal 
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events such as needs, feelings, expectancies, goals and self-reinforcements. Ryan (1982) 

introduced the idea that such intrapersonal events should have the same effects on intrinsic 

motivation as external events. This notion was later formally presented as Proposition IV of 

CET (Deci & Ryan, 1985a) which states that intrapersonal events can have the same varied 

functional significances for intrinsic motivation as the external events mentioned above. A 

distinction is drawn between internally informational and internally controlling regulation 

of behaviour. Deci and Ryan argue that to regulate oneself in a controlling fashion leads to 

tension and pressure to perform whereas to regulate oneself in an informational fashion 

allows freedom from pressure and the experience of choice, thereby enhancing intrinsic 

motivation. 

Ryan (1982) illustrates the distinction between internally informational and internally 

controlling regulation by considering the self-appraisals that might by applied by a person 

attempting to control their eating behaviour. An individual using an internally controlling 

style might say to him- or herself, "I ate only what I should; I am a good person" when 

they are successful in maintaining their diet, and "I ate too much, I've been bad again", 

after failures. It is suggested that by using this self-coercive approach the individual would 

pressurise themselves to comply with their diet and would experience control rather than 

choice. In contrast, an individual using an internally informational style might adopt what 

Ryan describes as an "interested though non-pressured monitoring of progress". In this 

case, the person would not use evaluative statements to reward or punish themselves 

contingent on successful abstinence; the rewards would be the feelings of self-determination 

and competence that follow appropriate dietary control and failures would not bring about 

self-derogative statements but would be viewed as providing useful information. 

If this is the case it has important implications for cognitive-behavioural interventions with 

their focus on the modification of internal events (e. g. Bandura, 1977; Mahoney, 1974). 

The stated aim of many of these treatments is to give the individual self-control over their 

behaviour (Kanfer & Karoly, 1972; Thoreson & Mahoney, 1974) which would seem to 
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bear a relationship with the CET concept of self-determination. However, Deci and Ryan 

(1985a) argue that the two terms refer to different things. Self-control refers to the process 

by which the individual regulates their own reinforcement contingencies, whilst self- 

determination is concerned with choice and freedom from pressure, regardless of who 

administers the reinforcements. As Deci and Ryan (1985a) put it: "The issue is not so much 

whether the source of control is oneself or another, but whether or not one is being 

controlled. " In this context, it is interesting to note that in a study of exercise adherence 

amongst patients suffering from chronic obstructive pulmonary disease (Atkins, Kaplan, 

Timms, Reinsch & Lofback, 1984) it was reported that a number of patients assigned to a 

behaviour modification treatment condition described as being aimed at developing self- 

control (self-reinforcement contingent on daily walking and contingency contracting) 

dropped out because they "did not like to be regimented". 

It should be noted that Deci & Ryan (1985a) stress that an externally or internally 

controlling event may well sustain behaviour or lead to behavioural change but it still 

induces feelings of compulsion and undermines intrinsic motivation. Consequently, it does 

not provide the best conditions for maintenance of the behaviour in question over a 

prolonged period of time. In support of this view, Dienstbier & Leak (1976) found that 

offering monetary rewards contingent on weight loss in a weight reduction programme led 

to greater initial reductions in weight during the treatment period. However, during a5 

month follow-up period following the termination of payments, subjects in the reward 

condition showed an average weight gain compared to non-rewarded subjects who 

continued to lose weight. 

By far the majority of studies testing the predictions of CET have concentrated on the 

effects of external events on intrinsic motivation. Only two studies have explicitly 

examined the influence of intrapersonal processes within the context of CET. In the first of 

these studies Ryan (1982) used the concepts of ego-involvement and task-involvement 

(DeCharms, 1968) to operationalize internally controlling and internally informational 
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regulation. According to DeCharms (1968), when a person is ego-involved they invest their 

self-esteem in the attainment of specific behavioural outcomes. This creates an internal but 

extrinsic motivational set where the perceived locus of causality is external and they feel 

pressurised and controlled. Under conditions of task-involvement, on the other hand, the 

person becomes involved in the task at hand not for self-esteem based pressures but because 

of an intrinsic interest in the task itself. Ryan (1982) used ego-involving and task-involving 

instructional sets to manipulate internally controlling and internally informational 

orientations in relation to the solving of hidden-figures puzzles. It was found that the ego- 

involved subjects were less intrinsically motivated for. the activity, as determined by time 

spent on the task during a subsequent free-choice period and by self-report scales designed 

to assess the experience of internal pressure and tension. 

In the second study, Plant & Ryan (1985) manipulated internally controlling and internally 

informational orientations towards a puzzle-solving task by using the ideas of Duval & 

Wicklund (1972) on objective self-awareness. Objective self-awareness is a state in which 

people focus on themselves as an object, rather as if they are viewing themselves through 

the eyes of another person. It was hypothesized that since surveillance by others has been 

shown to undermine intrinsic motivation (Lepper & Greene, 1975; Pitman et al., 1980), in 

accordance with CET, surveillance by oneself should have the same effect. Subjects were 

assigned to either a control condition where there was no self-awareness manipulation, or 

to one of two self-awareness conditions: working in front of either a video camera or a 

mirror. Both these conditions had previously been shown to induce a state of objective self- 

awareness. In addition, half the subjects in each condition were given an ego-involving 

instructional set and half were given a task-involving instructional set. The dependent 

variable was again intrinsic motivation for puzzle-solving as indicated by time spent on the 

task during a free-choice period. The results showed main effects on intrinsic motivation 

for instructional set, replicating Ryan's (1982) findings, and for the self-awareness 

condition, with both the video and mirror conditions undermining intrinsic motivation 

compared to the control condition. 
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1.3.1 Internally Controlling & Internally Informational Regulation of Exercise 

Behaviour: The Influence of Exercise Goals 

According to CET, intrinsic motivation to exercise will be undermined by controlling 

events and enhanced by informational events. Within the intrapersonal sphere, intrinsic 

motivation for exercise will be undermined by internally controlling modes of regulation 

and enhanced by internally informational modes of regulation. One of the internal events 

which might influence intrinsic motivation is the goals that individuals adopt (Deci & 

Ryan, 1985a). The term goal features strongly in a number of contemporary motivational 

theories but its definition can take on subtle differences within different contexts. Burton 

(1992) argues that the term is used in two major ways by motivational theorists. Firstly it is 

used in a discrete sense to refer to a specific standard which serves to motivate and guide 

the individuals' direct actions (e. g. Locke, 1968; 1991a). Secondly, it is used in a more 

global sense to refer to predispositions to participate in an activity based on the motives 

underlying what individuals want to attain or achieve. In the latter sense, the terms goal- 

orientations or goal perspectives are often employed (e. g. Duda, 1992; Dweck, 1986; 

Dweck & Elliott, 1983; Elliott & Dweck, 1988; Maehr, 1984; Maehr & Braskamp, 1986; 

Nicholls, 1984; 1989). According to Duda (1992) and Burton (1992) individuals adopt 

discrete goals which will enable them to satisfy their more global goal orientations. 

It follows from proposition IV of CET that the sorts of reasons individuals have for 

exercising (goal-orientations) and the discrete goals they adopt will influence intrinsic 

motivation and subsequent participation levels to the extent that they are internally 

controlling or internally informational. Goals which pressure people to exercise will cause 

an external perceived locus of causality and have adverse effects on intrinsic motivation, 

leading to feelings of anxiety and tension and a sense of compulsion. On the other hand, 

goals which provide effectance-relevant feedback and which lead to feelings of competence 

and self-determination will have the opposite effects. Deci & Ryan (1985a) refer to such 

goals as internally controlling and internally informational standards respectively. 
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For instance, having- the avoidance of coronary heart disease as the only reason for 

exercising would seem to be a controlling event which would put pressure on the individual 

to exercise. This could be considered to represent an extrinsic%outcome orientation (Weiss 

& Chaumeton, 1992). Amongst other outcomes to which the individual might be oriented 

are weight-loss, exercising for social comparison reasons, to enhance attractiveness and so 

on. On the other hand, having a goal which is concerned with task mastery should lead to 

effectance-relevant information which ought to enhance intrinsic motivation (assuming that 

the goal is achieved). Such an approach may be labelled an intrinsic orientation, signifying 

an emphasis on the process of participation which might also include goals related to the 

improvement of skills, affiliative and social aspects of exercising,, fitness, well-being and 

enjoyment (Weiss & Chaumeton, 1992). 

There are clear parallels here with contemporary thoughts on the effects of different types 

of goal on athletic performance (cf. Beggs, 1990; Burton, 1989,1992). At least two types 

of goal can be distinguished in sports contexts: outcome goals which focus on the end 

product of a behaviour such as winning a competition, and performance goals which are 

concerned with attaining challenging personal performance standards (Burton, 1989; Burton 

& Martens 1986; Martens, 1987; Miller & McAuley, 1987). Beggs (1990), however, has 

suggested that goals can be a double-edged sword and Burton (1992) has referred to their 

Jekyll and Hyde nature. As Burton (1992) points out, goals can be a positive motivational 

force, enhancing performance by directing attention to the task and mobilizing effort and 

persistence. On the other hand, goals can be a major source of stress because they represent 

the standards by which individuals define failure as well as success. According to Roberts 

(1986) outcome goals are more likely to lead to competition-related stress amongst athletes 

whilst performance goals will help the performer to avoid stress. This is because, as Locke 

& Latham, (1985) have pointed out, outcome goals have much in common with 

competition itself: both involve criterion-referenced performance, are considered 

important, and their achievement is uncertain. Furthermore, outcome goals such as 

winning, and in the context of health-related exercise the avoidance of ill-health, are to a 
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greater or lesser extent beyond the individuals' control (Rejeski & Kenney, 1988). 

Controllability is seen as one of the major parameters of effective goal-setting (Beggs, 

1990; Burton, 1989) and therefore Burton (1989) and Martens (1987), amongst others, 

have advocated training athletes to set performance rather than outcome goals. 

From a CET perspective, however; the issue is not as simple as this. On the one hand, 

positive feedback has generally been shown to enhance intrinsic motivation (Deci, 1971). 

In relation to this, performance goals can clearly be seen to hold benefits over outcome 

goals. Structuring goals based on improvements in personal performance allows the 

individual to base their perceptions of success on the attainment of standards which are both 

controllable and realistically achievable (Burton, 1989). According to Bandura (1977; 

1986) previous performance accomplishments are the primary source of information on 

self-efficacy, a construct which is clearly closely related to perceived competence. Setting 

challenging but realistically achievable goals will lead to performance successes which will 

enhance self-efficacy (Bandura, 1977,1982; Bandura & Cervone, 1983; Bandura & 

Schunk, 1981; Locke, Frederick, Lee & Bobko, 1984). 

On the other hand, however, both outcome and performance goals feature many of the 

characteristics of events which have been found to be generally controlling in nature. They 

involve the imposition of deadlines (Amabile et al., 1976) since individuals are usually 

encouraged to set a time frame on their goals (e. g. Burton, 1989; Martens, 1987); 

surveillance (Lepper & Greene, 1975; Pittman et al., 1980; Plant & Ryan, 1985); and the 

prospect of evaluation (Amabile, 1979; Ryan, 1982; Ryan et al., 1983; Smith, 1974; 

Weinberg & Ragan, 1979). Whilst the individual may be imposing these constraints on 

themselves, we have seen how proposition IV of CET suggests that, in terms of effects on 

intrinsic motivation, it makes no difference whether the source of control is internal or 

external to the individual. Thus, whilst goal-setting might lead to enhanced perceptions of 

competence (so long as the goals are achieved), they might not do so within the context of 

an internal perceived locus of causality. 
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According to CET though, an event may either' enhance or undermine intrinsic motivation 

depending on whether it is perceived by the individual as controlling or informational. 

Certainly the imposition of goals by others has been found to be detrimental to intrinsic 

motivation (Manderlink & Harackiewicz, 1984; Mossholder, 1980). This suggests that 

individuals should preferably be encouraged to set their own goals or at least to participate 

in the goal-setting process (Hollenbeck & Brief, 1987). Furthermore, training individuals 

to self-set appropriate and effective goals, that is to say, specific, controllable and 

challenging but realistically achievable performance goals (Beggs, 1990; Burton, 1989; 

Martens, 1987; Weinberg, 1992) might not only lead to success experiences and enhanced 

perceptions of competence. It could also create the conditions necessary for an internal 

perceived locus of causality by allowing the individual to experience choice over the types 

of exercise they undertake and how, where and when they participate. Laboratory studies 

have demonstrated that choice of activity (Zuckerman et al. 1978) and choice of 

performance level (Fisher, 1978) can enhance intrinsic motivation compared to non-choice 

conditions. 

In addition, the tenets of CET would suggest that individuals should be encouraged to be 

relatively flexible in their goal-setting behaviour. Rigid adherence to a set of goals would 

very likely produce internally controlling conditions which would undermine intrinsic 

motivation by creating what Deci & Ryan (1985a) describe as "polarities of tension within 

the person.. . with respect to the 'self'-enforced regulation". In contrast, built-in flexibility 

in a goal-setting schedule should allow freedom from pressure and a greater experience of 

choice, thereby enhancing intrinsic motivation. Martin, Dubbert, Kattell, Thompson & 

Raczynski et al. (1984) found that subjects allowed to self-set flexible goals showed greater 

adherence to a jogging programme than those who were given fixed goals. 

On the other hand, of course, too much flexibility with respect to goal-setting might lead to 

a lack of achievement. Thus, a balance between commitment to goals and flexibility would 

seem necessary. It is likely that one way to ensure a lack of commitment to goals would be 
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to try to prevent individuals from focusing on the outcomes which they personally value. 

As mentioned above, a number of authors have recommended that performers be trained to 

set performance rather than outcome goals (e. g. Burton, 1989; Byrne & Terry, 1989; 

Martens, 1987; Weinberg, 1988). This would seem to deny the importance individuals 

clearly place on the achievement of personally valued outcomes. As Rejeski & Kenney 

(1988) point out, in health-related exercise contexts outcome goals can serve as powerful 

motivators of exercise behaviour. The important point is that, rather than encouraging 

individuals to forget about outcomes, one should help them to realise that by setting short- 

term and intermediate performance-related goals they will increase the chances of achieving 

the outcomes they desire. This issue will be returned to later in this thesis. 

A CET perspective on goal-setting would endorse the more self-efficacy oriented viewpoint 

that individuals should be encouraged to set goals which are challenging but not too 

difficult (e. g. Bandura, 1977,1986; Bandura & Cervone, 1983; Bandura & Schunk, 1981; 

Locke, Frederick, Lee & Bobko, 1984). Research in organisational settings and laboratory 

studies suggest a positive linear relationship between goal-difficulty and performance when 

goals are accepted as worthwhile (Garland, 1983; Locke, 1968; Locke, Shaw, Saari & 

Latham, 1981; Mento, Steel & Karren, 1987). Studies in sports contexts have failed to 

support this finding (Hall, Weinberg & Jackson, 1987; Weinberg, Bruya, Jackson & 

Garland, 1987), although Locke (1991b) argues that these studies have suffered from 

methodological flaws. Within sport psychology it is generally considered that the 

relationship between goal difficulty and performance is more likely to be curvilinear with 

difficult goals leading to better performance up to the point at which the performer starts to 

reject the goals as being too difficult. Beyond this point, the individual is likely to 

withdraw effort and performance will deteriorate (Beggs, 1990; Erez & Zidon, 1984; 

Hardy, Maiden & Sherry, 1986; Martens, 1987). Thus, finding the right level of difficulty 

is an important parameter in the goal-setting process. 
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Within the context of the promotion of health-related exercise, allowing individuals to set 

goals based on the belief that exercise has to be difficult in order to be effective (for 

example, that it has to be conducted for long periods and/or at high intensities) is likely to 

create internally controlling conditions which would undermine intrinsic motivation for 

participation. Godin, Shephard & Colantonio (1986) have shown that many individuals 

who intend to start exercising are discouraged from doing so because they believe that it 

would be too exhausting. Turk, Rudy & Salovey (1984) found that amongst students, 

teachers and nurses exercise was seen as an effective health-related practice, but that it was 

perceived as requiring a great deal of effort. Dishman & Dunn (1988) have suggested that 

the promotion of high intensity fitness-related activity as the health norm perhaps explains 

why a large proportion of the adult population remains sedentary despite accepting the 

health benefits of an active lifestyle. Current epidemiological evidence suggests that 

exercise does not have to be conducted at high intensities to have health benefits 

(Paffenbarger, 1988; Paffenbarger, Hyde & Wing, 1990). 

1.3.2 Goal-orientations: an achievement motivation perspective 

Support for the view that individuals' goal-orientations with respect to exercise will 

influence exercise behaviour can be found in the literature which extends the study of 

achievement motivation to the sport and exercise domain (Duda, 1989a, 1989b; Duda & 

Tappe, 1988,1989a, 1989b; Duda, Smart & Tappe, 1989; Tappe & Duda, 1988). This 

work stems from Nicholls' (1984) theory of achievement motivation within which it is held 

that an individual's goal perspective or goal-orientation reflects how they subjectively 

define success and failure. Nicholls (1984) argues that the primary aim of achievement 

behaviour is to demonstrate competence. Perceptions of competence are held to be based on 

different conceptions of ability, which in turn are based on different goal perspectives. Two 

major goal perspectives have been identified: task-involvement (based on mastery and a 

self-referenced conception of competence) and ego-involvement (a normative conception of 

ability, based on social comparison). Within achievement contexts, it is proposed that task- 
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involvement leads to positive behaviours such as selecting tasks of intermediate difficulty, 

displaying maximal effort and persistence and maximization of potential. Ego-involvement 

leads to maladaptive achievement behaviours such as the selection of unworthwhile, easy 

tasks or unrealistically difficult tasks, a lack of effort and persistence and a loss of intrinsic 

interest. 

Whilst most of the research conducted within this framework has been directed at 

understanding achievement in academic contexts, research within sports contexts has also 

indicated that task-orientated incentives are indeed associated with positive behaviours. For 

example, Ewing (1981) found that sport drop-outs were more ego-involved than those who 

continued to participate. Duda (1989a) found that students involved in intramural sports 

who placed more emphasis on task-involvement tended to have participated for a longer 

time and practiced more in their free time. This study also showed, however, that drop-outs 

and non-participants, as well as those who participated in organised sport exclusively, 

placed a greater emphasis on competitive outcomes than mastery-oriented outcomes. Duda, 

Smart & Tappe (1989) examined the influence of task- and ego-orientations on 

rehabilitation from athletic injury and found that athletes high in task-orientation exhibited 

more effort in completing their prescribed exercises. 

1.3.3 Personal Investment Theory and exercise participation 

Personal Investment Theory (PIT: Maehr, 1984; Maehr & Braskamp, 1986) extends the 

theory of achievement motivation to motivational behaviours in contexts which may or 

may not be achievement-related. The theory proposes that the subjective meaning of a 

situation determines the person's level of investment of resources. Meaning is held to 

comprise three interrelated facets: personal incentives, sense of self and perceived options. 

The sense of self facet includes perceived competence, self-reliance, goal-directedness and 

social identity. Perceived options refer to the behavioural alternatives available in a given 
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situation. Of immediate relevance to the present discussion, personal incentives represent 

the motivational focus of behaviour or the goals that individuals adopt. 

According to Maehr & Braskamp (1986) there are four categories of goal perspectives 

which are operative in most situations: task incentives, ego incentives, social incentives and 

extrinsic rewards. Duda and her colleagues (Duda, 1989a; 1989b; Duda, Smart & Tappe, 

1989; Duda & Tappe, 1988; 1989a; 1989b) have found that all four of these personal 

incentives are manifested in exercise settings, although the salience of ego incentives is not 

as strong as in academic and competitive sports contexts (Duda, 1989b). In addition these 

studies have revealed that goal perspectives in exercise settings are more diverse and 

include further incentives which relate to the physical and psychological benefits of 

exercise. 

Duda & Tappe (1988; 1989a; 1989b) have demonstrated that there are significant age and 

gender differences in goal perspectives for exercise. Using discriminant function analysis 

Duda & Tappe (1989b) found that groups of male and female young, middle-aged and 

elderly adults differed significantly in terms of whether they exercised for health benefits, 

fitness reasons, affiliation, social recognition and stress management. Two discriminant 

functions emerged from the analysis. The first, labelled extrinsic incentives reflected a de- 

emphasis of the intrinsically enjoyable aspects of exercise. The second function, labelled 

wellness incentives, reflected an orientation towards the positive physical, mental and social 

health consequences of exercising. It was found that young men were significantly lower on 

the wellness dimension than middle-aged and elderly men and women. Middle-aged and 

elderly men were significantly higher on the extrinsic dimension than their female 

counterparts. Consistent with previous research (Biddle & Bailey, 1985; Ewing, 1981; 

Finkenberg, 1991; Gill, 1986; Mathes & Battista, 1985), males of all ages placed more 

emphasis on competition than females whilst females rated the fitness benefits of exercise 

more than males. Also in support of previous findings (Beran, 1986; Heitmann, 1986; 

Sidney & Shepherd, 1976) the importance of physical and mental health benefits as 
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exercise incentives increased with age. This latter finding is consonant with the results of a 

study which found that health benefits were the least important exercise incentive amongst 

American high school students (Duda, 1989b). This has clear implications for the 

promotion of regular exercise amongst adolescents. 

In a study of middle-aged and older adults enroled in an exercise programme, Duda & 

Tappe (1988) found that the incentive of recognition from others was the best predictor of 

self-reported present physical activity level. However, it was also found that exercising for 

fitness reasons and to reduce stress also corresponded to greater activity levels. 

Additionally, subjects in this study were asked to rate their expected level of physical 

activity in six months time in relation to their present level. Exercising for reasons of task 

mastery and enjoyment were the best predictors of intended exercise behaviour. 

1.3.4 Goal-orientations, participation motives and discrete goals: clarification of 

relationships and levels of abstraction 

Earlier in this chapter a distinction was drawn between two levels of goals: discrete goals 

and the more global goal-orientations (Burton, 1992). In addition to these two levels a 

third, intermediate level of goals can be distinguished which are on the one hand more 

discrete than global goal-orientations and on the other hand more generalized than discrete 

goals. These have generally been referred to as participation motives (e. g. Biddle & 

Mutrie, 1991; Weiss & Chaumeton, 1992) and are usually cast in terms of the individual's 

reasons for performing a particular activity. 

There appears to be some inconsistency with respect to the labelling of these different 

levels of goals in the application of Nicholls' (1984; 1989) achievement motivation theory 

and Maehr's (1984) and Maehr & Braskamp's (1986) PIT to the exercise domain. Nicholls 

(1984; 1989) uses the term goal perspectives to refer to the individuals' goals at the more 

global level. In PIT, however, and in the work of Duda and her colleagues (e. g. Duda, 
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1992; Duda & Tappe, 1988; 1989a; 1989b) in their application of these theories to exercise 

behaviour, the term goal-perspectives (and sometimes the term personal incentives) is used 

to describe what are generally referred to in the literature as participation motives. 

In addition, the two major goal-orientations themselves have been labelled in different ways 

by researchers working within different theoretical traditions. For example, Maehr & 

Nicholls (1980) and Nicholls (1984; 1989) use the terms task- and ego-involvement; Dweck 

(1986) refers to learning goals and performance goals; Spence & Heimreich (1983) prefer 

the terms work/mastery goal orientation and competitiveness, and Gill & Deeter (1988) talk 

of goal orientation and outcome orientation. As Weiss & Chaumeton (1992) rightly point 

out, there is considerable conceptual overlap between these constructs within the various 

motivational theories and it is worthwhile attempting to arrive at a common language for 

both theory development and practical 'applications. To this end, Weiss & Chaumeton 

(1992) suggested extrinsic%outcome and intrinsic/mastery as umbrella terms to integrate the 

numerous labels which have been used in the motivational literature to describe the two 

major goal-orientations. 

Weiss & Chaumeton's (1992) recommendations, however, are explicitly concerned with 

the labelling of goal-orientations in the context of sport, rather than in health-related and 

recreational exercise contexts. Extrinsic%outcome orientation seems a reasonable label to 

describe motives which imply exercising for more overtly instrumental purposes, such as to 

lose weight, to avoid ill-health, or to gain recognition and social approval. The term 

mastery, however, would seem to be less appropriate to describe some of the more intrinsic 

motives for exercising such as enjoyment, affiliation and stress management. This is 

particularly true given that exercise is not necessarily achievement-related, unlike the 

domains of academic achievement, work and sport within which the theories which focus 

on goal-orientations have largely been developed. Consequently, whilst Weiss & 

Chaumeton's (1992) attempt to integrate the various ways in which these constructs have 

been labelled is to be applauded, it was decided that a more appropriate label to describe 
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the more intrinsic goal-orientation in the exercise context would be an intrinsic/involvement 

orientation. 

For the current research programme, therefore, three levels of exercise goals will be 

distinguished: goal-orientations (intrinsic/involvement and extrinsic/outcome), participation 

motives (reasons for exercising) and discrete goals. To clarify the distinctions between 

these levels of goals, consider the following example. An individual might exercise in 

order to lose weight. This would be their participation motive. ' Such a motive could be 

considered to represent an extrinsic/outcome orientation at the global level, whilst at the 

discrete level the individual might set specific targets for weight loss in terms of the 

number of pounds they intend to lose in a given period of time. 

1.4.1 CET & PIT: The Choice of a Theory 

There are clearly parallels between the achievement motivation and PIT approaches on the 

one hand, and self-determination theory and CET on the other. This is not surprising since 

both approaches have their roots in the seminal work of White (1959) on effectance 

motivation, and Heider's (1958) and DeCharms' (1968; 1981) work on personal causality. 

The relationships between the ego- and task-involved goal orientations of achievement 

motivation theories, and the internally controlling and internally informational self- 

regulatory styles of CET are readily apparent. Indeed, as we have seen, Ryan (1982) used 

the concepts of ego- and task-involvement to operationalize internally controlling and 

internally informational regulation. 

Duda & Nicholls (1989) and Duda, Chi & Newton (1990) have provided empirical 

evidence for the relationships between ego- and task involvement and intrinsic motivation 

in sports settings. Using the Task and Ego Orientation in Sport Questionnaire (TEOSQ: 

Duda, 1989c; Duda, Chi & Newton, 1990; Duda & Nicholls, 1989), Duda & Nicholls 

(1989) found a significant positive correlation between task-involvement and a measure of 
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the perception of playing sport as interesting and enjoyable, and a significant negative 

correlation between task-involvement and the experience of boredom in sport. The 

correlations between ego-involvement and the two measures of enjoyment and boredom 

were close to zero and non-significant. Duda, Chi & Newton (1990) explored the 

relationships between the TEOSQ and the Intrinsic Motivation Inventory (IMI: McAuley, 

Duncan & Tammen, 1989; McAuley et al., 1991; Ryan, 1982; Plant & Ryan, 1985; Ryan 

et al., 1983), an instrument that assesses overall intrinsic motivation and the five 

underlying dimensions of interest/enjoyment, perceived competence, effort, 

pressure/tension and perceived choice (see chapter two). Bivariate correlations showed that 

task-involvement was positively related to interest/enjoyment, effort and the overall 

intrinsic motivation score, whilst there were significant negative correlations between ego- 

involvement and interest/enjoyment and overall intrinsic motivation. 

CET, however, holds distinct advantages over PIT. Firstly, CET has been formally laid 

out; the relationships between its constituent variables have been specified and it leads to 

clearly identifiable and testable predictions. Whilst there are problems with the 

operationalization of constructs in CET (see chapter two), the same is true for PIT 

(Roberts, 1992). PIT, in contrast to CET, is not so clearly delineated. As Duda (1992) 

points out, PIT is more descriptive than predictive in nature, and in its present state of 

development the interrelationships between the three facets of personal meaning (personal 

incentives, sense of self and perceived behavioural options) and how they might interact to 

produce different patterns of behaviour in different situations have not been clearly 

specified. According to Rejeski (1992), a critical feature of a good theory is that it provides 

explicit systematic definitions of the links between its constituent variables. Given this, it 

could be argued that PIT is not so much a theory as a collection of variables which have 

been found to be relevant to the motivational process. 

Another important difference between CET and PIT is that CET is explicitly concerned 

with intrinsic motivation and as such gives perceived locus of causality a pivotal role in 
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explaining motivated behaviour. In contrast, perceived competence is given a central role 

in PIT and the achievement motivation approach (Duda, 1992; Nicholls, 1984; 1989). Ego- 

and task-involved goal-orientations are held to be different ways of construing one's ability 

(Nicholls, 1984). It is assumed that task-involvement is more likely to enhance perceived 

competence because the emphasis is on task-mastery and self-referenced perceptions of 

competence. Ego-involvement, on the other hand, is held to be less likely to foster 

perceptions of competence because it entails concerns about the adequacy of one's abilities 

in comparison to others (Duda, 1989b; 1992). The rationale here is the same as that given 

for the proposed differential consequences of setting outcome versus performance goals 

which was described previously (Burton, 1989; Burton & Martens, 1986; Martens, 1987; 

Miller & McAuley, 1987). 

When viewed from the perspective of CET, goal-orientations take on an added importance. 

With the explanation of intrinsic motivation as the focus of this approach, the influence of 

goal-orientations on perceived locus of causality must also be considered. We have seen 

how in CET it is proposed that increases in perceived competence will not enhance intrinsic 

motivation except in the context of an internal perceived locus of causality (Deci & Ryan, 

1985a; Deci et al., 1991). Thus, whilst CET leads to the same predictions for the influence 

of goal-orientations on perceived competence as PIT, their effects on perceived locus of 

causality are considered even more important for the cultivation of intrinsic motivation. 

After all, one can feel competent at performing a task and yet still feel compelled to 

perform it. Under such conditions, one would not be intrinsically motivated. 

PIT does, somewhat obliquely, claim to include the locus of causality construct within the 

sense of self facet of personal meaning under the guise of self-reliance. Duda & Tappe 

(1989a) describe Maehr's (1984) concept of self-reliance as being concerned with: "an 

individual's perceptions regarding the origins of his/her destiny, as originally proposed by 

DeCharnis (1968)" [my italics]. This clearly indicates that they are referring to DeCharms' 

conception of perceived locus of causality. However, Duda & Tappe (1989a) go on to state 
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that in exercise contexts self-reliance would be reflected in the extent to which an 

individual viewed themselves to be in control of their level of exercise and fitness. This 

sounds much more like locus of control than locus of causality. Furthermore, in empirical 

investigations of PIT in the sport and exercise domain, researchers have operationalized 

self-reliance as locus of control (Duda, 1989b; 1992; Duda & Tappe, 1988; 1989a; 1989b; 

Duda et al., 1989). Thus the theory evidences some conceptual confusion and a lack of 

consistency in its operationalization. 

1.4.2 The current research programme 

This thesis takes as its starting point the view' that long-term participation in regular 

physical activity is more likely to occur when individuals are intrinsically motivated to 

exercise. Consequently, CET is adopted as the theoretical framework for the research 

programme. It is proposed that individuals' goal-orientations will influence participation 

levels to the extent that they are extrinsically/outcome focused and therefore internally 

controlling, or intrinsically/involvement focused and therefore internally informational. An 

internally controlling goal-orientation will undermine intrinsic motivation since the 

individual's locus of causality for exercise will be external. Intrinsic motivation will be 

enhanced by an internally-informational goal-orientation because the perceived locus of 

causality will be internal. It is further proposed that training individuals to set personally 

controllable, effective goals for themselves will lead to a shift towards a more 

intrinsic/involvement orientation, thereby enhancing their intrinsic motivation for exercise. 

The thesis comprises two distinct but related parts. The first part (chapters two to four) is 

concerned with measurement issues with respect to perceived locus of causality, intrinsic 

motivation, and participation motives for exercise. Chapter two describes the development 

of an instrument to assess perceived locus of causality for exercise (the Locus of Causality 

for Exercise Scale, LCE) and presents studies examining the psychometric properties of the 

Intrinsic Motivation Inventory (IMI: McAuley et al., 1989,1991; Ryan, 1982; Plant & 
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Ryan, 1985; Ryan et al., 1983). Chapter three describes the development of a second 

instrument, the Exercise Motivations Inventory (EMI: Markland & Hardy, 1993), designed 

to assess participation motives for exercise. In chapter four a series of studies examining 

the validity of these instruments are presented. In addition, chapter four describes a study 

which also examines the validity of the theoretical position adopted for the research. The 

second part of the thesis (chapters five to seven) reports on an intervention designed to 

enhance intrinsic motivation for exercise by shifting individuals' goal-orientations to a 

more intrinsic/involvement focus through training in goal-setting. Chapter five presents an 

overview of this study and examines the methodological problems presented by intervention 

research in this area. In chapter six the study design, procedures and results are presented. 

Chapter seven describes a series of follow-up analyses of the data generated by the study. 

Finally, chapter eight presents a conclusion to the thesis, including a discussion of the 

methodological and theoretical implications and issues arising from the research 

programme. 
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CHAPTER 2. 

MEASUREMENT OF INTRINSIC MOTIVATION AND LOCUS OF CAUSALITY 

2.1.1 Measuring Intrinsic Motivation 

Traditionally, within the context of laboratory studies, levels of intrinsic motivation have 

been assessed by way of a free-choice measure (e. g. Deci, 1971; Greene & Lepper, 1974; 

Lepper, Greene & Nisbett, 1973; Orlick & Mosher, 1978; Pritchard, Campbell & 

Campbell, 1977; Thomas & Tennant, 1978). The general paradigm is to introduce subjects 

to some activity such as solving anagrams or hidden figures puzzles and requiring them to 

work with the problems for a given period of time in the presence of the experimenter. 

Subjects are then informed that there will be no more puzzle-solving required of them and 

the experimenter withdraws from the laboratory temporarily, leaving a number of unused 

puzzles behind along with some materials for alternative activities such as interesting 

reading matter. The subjects are then surreptitiously observed to see if they spontaneously 

start to work with the unused puzzles. The amount of time spent working on the puzzles 

during this free-choice period is taken as the measure of intrinsic motivation. 

This approach has the advantage of providing an objective, behavioural measure of free- 

choice activity on the target behaviour. However, when this measure is then used to infer 

intrinsic motivation . 
levels it suffers from circularity: intrinsic motivation is inferred from 

the very behaviour it is said to determine. Furthermore, as Bandura (1986) points out, 

persistence at a behaviour will vary depending on the alternatives available in a situation. 

Thus, people may appear intrinsically motivated to perform a given behaviour when they 

have few alternative courses of action available to them (as is usually found in laboratory 

situations), but when more attractive alternatives are available they may no longer appear 

intrinsically motivated. 
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2.1.2 Self-report measures of intrinsic motivation 

The alternative method for measuring intrinsic motivation is to make cognitive assessments 

by way of self-report instruments. This approach has the advantage of providing a measure 

of the level of intrinsic motivation which is independent of the behaviour that intrinsic 

motivation is presumed to influence. Researchers have frequently used unvalidated scales to 

assess aspects of intrinsic motivation such as interest, fun and enjoyment, which have been 

designed for their particular studies or borrowed from other studies (e. g. Arnold, 1976; 

Deci, 1971; Earn, 1982; Fisher, 1978; Harackiewicz & Manderlink, 1984; Harackiewicz, 

Manderlink & Sansone, 1984; Luyten & Lens, 1981; Weinberg & Jackson, 1979; 

Weinberg & Ragan, 1979). However, the selection of items for such measures often 

appears to have been somewhat arbitrary and atheoretical and the lack of consistency in 

scale contents does not allow for comparability across studies. 

This lack of standardization of intrinsic motivation measures led Mayo (1977) to develop 

the Task Reaction Questionnaire (TRQ), an instrument 'originally designed to assess 

motivation for performance on a stabilometer. Adequate reliability and validity for the 

instrument was reported by Mayo (1977) and Fisher (1978). Furthermore, Vallerand & 

Reid (1984) suggested that it reflected the self-determination theory concept of intrinsic 

motivation. Whilst the TRQ was developed within the context of a laboratory task, it has 

been employed in field settings in sport (Vallerand, 1983) and the workplace (Lopez, 

1981). 

The TRQ comprises two subscales measuring intrinsic and extrinsic motivation. An 

informal content analysis of the TRQ items by the present author suggested that the items 

could be categorized under seven headings. These are: perceived competence, choice, 

effort, interest, enjoyment/excitement, achievement, social comparison and fear of failure. 

However, some of these categories are represented by a single item, and a number of items 

appear to tap two categories at the same time. For example, item 19 states: "The freedom I 
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had to work at my own pace led me to work really hard on the task". This item seems to 

tap both perceived choice and effort. To the present author's knowledge, the TRQ has not 

been factor analyzed, but the presence of items such as this suggests that such an analysis 

would reveal problems with factor structure of the instrument. 

2.1.3 The Intrinsic Motivation Inventory 

Another instrument specifically designed to measure intrinsic motivation and developed 

within the framework of self-determination theory is the Intrinsic Motivation Inventory 

(IMI: McAuley, Duncan & Tammen, 1989; McAuley, Wraith & Duncan, 1991; Plant & 

Ryan, 1985; Ryan, 1982; Ryan, Mims & Koestner, 1983). The IMI determines the 

individual's level of intrinsic motivation as an additive function of four underlying 

dimensions: interest/enjoyment, perceived competence, effort/importance and 

pressure/tension. Originally, the IMI comprised a total of 27 items, scored on 7 point 

Likert-type scales. However the full 27 items have rarely been used and the inclusion or 

exclusion of any one factor apparently fails to adversely affect the remaining factors 

(McAuley et al., 1989). Furthermore, according to McAuley et al. (1989), the subscales 

themselves can be shortened by eliminating redundant items without compromising their 

reliability. Finally, a very useful property of the IMI is that the wording of the generic 

scale can easily be modified to reflect intrinsic motivation for any particular activity. 

McAuley, et al. (1989) assessed the psychometric properties and applicability of the IMI to 

a competitive sports setting by confirmatory factor analysis using LISREL VI (Jöreskog & 

Sörbom, 1984). A five factor hierarchical model representing the four first order factors 

identified above, and a second order general factor of intrinsic motivation was compared 

for goodness of fit with a four factor model (the four first order dimensions only), a single 

factor model, and a null model (one in which the items were considered to be completely 

independent). The results were interpreted as supporting the five factor hierarchical model. 

Having found support for the applicability of the IMI to competitive sport settings, 
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McAuley et al., (1991) examined the factor structure of a 21 item version of the IMI within 

a health-related exercise setting using participants in aerobic dance classes. In addition to 

the four subscales mentioned above, this study also examined the properties of a fifth 

dimension, perceived choice. 

The internal consistency of the five subscales was assessed using coefficient alpha 

(Cronbach, 1951). It was found that, with the exception of the choice dimension (alpha = 

. 54), the reliabilities were all acceptable with values ranging from . 72 to . 92. Confirmatory 

factor analysis results were interpreted as showing that the hierarchical model (five first 

order factors and a second order general factor) provided a more parsimonious fit to the 

data than a first order only model and a completely independent model. However, it was 

found that the relationship between the choice dimension and the overall intrinsic 

motivation score, although statistically significant (T = 7.462), was largely explainable by 

a single item. McAuley et al. (1991) warned that, coupled with the low internal consistency 

of the choice scale, this finding suggested caution in its use. Furthermore, there are 

problems in the interpretation of the confirmatory factor analysis results in both these 

studies. These will be discussed later in this chapter. 

2.2.1 Measuring Perceived Locus of Causality 

At the time of starting the current research programme there were no readily available self- 

report instruments designed to assess perceived locus of causality from the perspective of 

self-determination theory which could easily be applied to the exercise domain. Whilst the 

perceived choice subscale of the IMI could be seen as reflecting perceived causality, its 

psychometric integrity is in some doubt (McAuley et al., 1991). In addition, perceived 

choice is not synonymous with perceived locus of causality. Whilst someone whose 

perceived locus of causality is internal would undoubtedly experience choice, one could 

also experience choice when the perceived locus of causality is external. For example, if a 

person was being compelled to undertake one of two courses of action, they might choose 
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one course as being the lesser of two evils. They would experience a certain degree of 

choice, but the locus of causality would still be external. Consequently, operationalizing 

perceived causality as choice could lead to problems. 

2.2.2 DeCharms' thought sampling approach 

DeCharms (1968; 1976; 1981) developed the Origin Measure to assess perceived locus of 

causality which is based on content analysis of thought samples. DeCharms (1968) had 

previously coined the terms origin and pawn to describe the experience of an internal and 

an external perceived locus of causality respectively. When the perceived locus of causality 

is internal, the individual perceives themselves as the origin of their behaviour. When the 

locus of causality is external, the individual feels like a pawn, compelled to behave in a 

particular way. When using the Origin Measure, subjects are presented with a series of six 

verbal cues which depict different situations (e. g. "A father and son talking about 

something; Two men working at a machine") and asked to construct a short story which 

describes the situation in terms of four leading questions: What is happening?; What 

happened before?; What is being thought or wanted?; and What will happen? The resultant 

story is then searched by trained scorers for statements relating to a self-initiated action 

orientation. Statements are scored along six dimensions assumed to reflect personal 

causation: goal-setting, instrumental activity, reality perception, personal responsibility, 

self-confidence and internal causality. In addition, the overall story is scored for evidence 

of completely internally motivated decisions, approaches and solutions. Eventually, scores 

for each of the six scenarios presented are totalled to give an overall score for personal 

causation; the higher the score the more internal the perceived locus of causality. 

Whilst evidence for the reliability and validity of the Origin Measure has been presented 

(DeCharms, 1981), the instrument and its scoring system is clearly complex and somewhat 

cumbersome, making its use with large samples difficult. As DeCharms (1981) himself 

points out, learning to score the instrument has proved difficult. It is recommended that 
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two scorers scrutinize each subject's responses independently and that to ensure inter-scorer 

reliability each pair of scorers should be trained by first scoring a large number of stories 

and then discussing discrepancies and rescoring the training stories until the percentage of 

agreement reaches at least 90%. 

In addition, the Origin Measure appears to assess a general predisposition towards an 

internal locus of causality. Although DeCharms (1981) argues that the measure was not 

designed to assess a trait or personality disposition, he fails to present a clear argument as 

to why it does not. It certainly is a general measure in the sense that the scenarios presented 

to the subjects cover a range of different situations and are not specific to any particular 

activity. Presumably, in order to apply the instrument to exercise settings one would have 

to devise exercise specific scenarios to present to the subjects. Reliability and validity for 

the new version would then have to be established. Given the complexity and difficulty of 

scoring the instrument this would be a major task. 

2.2.3 The motivational continuum approach 

A number of instruments have been developed which measure motivation in terms of the 

extent to which behavioural regulation is either self-determined or externally controlled, 

based on the concept of a continuum of extrinsic motivation (Deci & Ryan, 1985a; 1985b; 

Deci, Vallerand, Pelletier & Ryan, 1991; Ryan & Connell, 1989; Vallerand, Pelletier, 

Blais, Briere, Senecal & Vallieres, 1992). Deci & Ryan, (1985a) and Deci et al., (1991) 

have proposed that there are four types of extrinsic motivation which correspond to 

different levels of self-determination. From lower to higher levels, these are: external, 

introjected, identified and integrated forms of regulation. This proposition is built around 

the psychodynamic concept of internalization, which is the process by which the person 

acquires and transforms the values, attitudes, beliefs and forms of regulation of their social 

environment and adopts them as their own (Deci & Ryan, 1985a; Deci et al., 1991; 

Schafer, 1968). The four types of extrinsic motivation are held to represent differential 
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shifts in the locus of regulation and to reflect the extent to which regulation has been 

internalized. 

External regulation corresponds to extrinsic motivation as it is generally defined in the 

literature (Vallerand et al., 1992). Under conditions of external regulation, behaviour is 

performed because of an external contingency, such as to gain rewards (Deci et al., 1991; 

Vallerand et al., 1992). With introjected regulation, the reasons for acting are perceived as 

being within individual but are still based on pressure and compulsion (Deci et al., 1991; 

Ryan & Connell, 1989) or the anticipation of feelings of guilt and anxiety if one does not 

comply (Schafer, 1968; Meissner, 1981). For example, when an individual does something 

because they believe that is what they are supposed to do, behaviour is regulated by 

introjects and is not truly self-determined. When the person comes to value a behaviour for 

the outcomes it will lead to, regulation is said to be identified. When identified, the 

regulatory process is more fully internal and the individual feels a greater sense of choice 

rather than compulsion. For example, the behaviour of a student who chooses to study hard 

in order to enhance his or her career prospects would involve identified regulation. The 

motivation is still primarily extrinsic, since the behaviour is undertaken for instrumental 

purposes, but the individual will also feel that they have chosen their own course of action 

(Deci et al., 1991). 

According to Deci & Ryan (1985a) and Deci et at., (1991) the final step along the 

internalization continuum, integrated regulation, occurs when the individual integrates 

identified regulation into their sense of self. Under such conditions the person's behaviour 

is an expression of their personal values and is fully self-determined. Integrated regulation 

is similar to intrinsic motivation in that both are self-determined forms of regulation and 

they therefore share many of the same motivational qualities (Deci et al., 1991). Integrated 

regulation differs from intrinsic motivation, however, in that intrinsic motivation is 

characterized by an interest in participating in an activity for its own sake whereas 
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integrated regulation is characterized by the activity being personally important for a valued 

outcome (Deci et al., 1991). 

Ryan & Connell (1989) developed the Academic Self-Regulation Questionnaire (ASRQ) to 

assess external, introjected and identified forms of extrinsic motivation and also intrinsic 

motivation with respect to school work amongst elementary and middle school children. 

Vallerand, Blais, Briere & Pelletier (1989) developed the French language Echelle de 

Motivation en Education (EME) which has seven subscales measuring three different types 

of intrinsic motivation (to know, to accomplish things and to experience stimulation), as 

well as external, introjected and identified extrinsic motivation, and amotivation. This 

instrument, which was designed to be used with college students, was later translated into 

English and cross-culturally validated as the Academic Motivation Scale (AMS: Vallerand 

et al., 1992). In addition, similar instruments have been designed by Vallerand & 

O'Connor (1991) for use amongst the elderly and by Blais, Sabourin, Boucher & 

Vallerand (1990) for use with married couples. 

None of these measures could readily be applied to the exercise domain without substantial 

revisions and re-validation. In any case, there are conceptual questions surrounding the 

whole issue of the continuum approach. Integrated regulation is less well defined than the 

other three types of extrinsic motivation. Exactly where the boundaries lie between 

identified and integrated regulation and between integrated regulation and intrinsic 

motivation is not at all clear from the discussions of Deci & Ryan (1985a) and Deci et al., 

(1991). This is reflected in the instruments described above, none of which include 

subscales designed to tap integrated regulation. In addition, rather than assessing self- 

determination directly, these instruments measure different forms of behavioural regulation 

which are considered to represent different levels of self-determination. 

The continuum concept and the instruments based on it also highlight more general 

problems with the many ways in which the same or similar constructs and processes are 
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often labelled differently within self-determination theory. For example, the continuum is 

sometimes referred to as a continuum of extrinsic motivation or as a continuum of self- 

regulatory styles (e. g. Deci et al, 1991; Ryan & Connell, 1989), and at other times as a 

continuum of internalization (Deci & Ryan, 1985a) or as the self-determination continuum 

(e. g. Vallerand et al., 1992). It seems perfectly reasonable to assume that one can feel 

more or less self-determining in one's interactions with the environment, and the 

continuum concept may be useful in describing the process through which the individual 

comes to value and self-regulate behaviours which are initially externally motivated (Deci 

& Ryan, 1985a). However, the multiplicity of terminologies used in self-determination 

theory, and the failure to provide precise definitions, does nothing but create confusion 

about exactly what the continuum is intended to represent. In addition, since external 

regulation, which forms one end of the continuum, is described as representing behaviours 

which are completely controlled by factors external to the individual (Deci et al., 1991), it 

makes little sense to refer to self-regulation at all in this context. 

Furthermore, whereas self-determination is usually discussed in terms of perceived locus of 

causality (Deci & Ryan, 1985a), suggesting that the two terms are synonymous, at other 

times they appear to be treated as different constructs. For example, in a discussion of 

internal regulation of behaviour, Deci & Ryan (1985a, p. 131) state that: "ego- 

involvement ... is often the basis for regulation that is inside the person but that neither 

represents self-determination nor has an internal locus of causality" (my italics). This 

clearly indicates that in this instance Deci & Ryan see these two constructs as different, 

though they do not specify how. Finally, the concept of self-determination is sometimes 

used as a dependent variable and sometimes as an independent variable within the same 

context. For example, Deci & Ryan (1985a, p. 131) state that: "... self-determination is 

particularly important with respect to internalization, because the intrinsic need for 

competent self-determination is theorized to motivate the internalization process, and 

because the concept of self-determination describes the ideal outcome of the internalization 
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process". Here, the argument is completely circular, since self-determination is held to be 

the outcome of the process which it motivates. 

2.3.1. Locus of Causality for Exercise Scale Development 

The conceptual indistinctions evident in self-determination theory as a whole are not 

present in the formally stated propositions of CET. As mentioned in chapter one, the four 

propositions comprising CET explicitly state the relationships between its constituent 

variables, and CET clearly identifies the locus of causality construct as a crucial variable. 

Furthermore, in CET this construct is unambiguously defined in terms of DeCharms' 

(1968; 1981) conception of perceived causality. Since CET has been adopted as the 

framework for the current research programme, a measure was required which explicitly 

reflected this conception of perceived causality within the context of exercise. Given the 

problems described earlier, the Origin Measure " (DeCharms, 1981) was dismissed as a 

viable option. The perceived choice subscale of the IMI was also dismissed because of the 

doubts about its psychometric integrity reported by McAuley et al. (1991). Finally, the 

continuum-based instruments were also considered unsuitable because of the conceptual 

weaknesses described above, as well as their domain and population specific natures. It was 

decided therefore that a new measure of perceived locus of causality for exercise should be 

developed. 

2.3.2 Item generation 

Based on the literature on locus of causality and intrinsic motivation, nine items were 

generated which at face value reflected whether individuals exercise out of choice or 

because they feel pressured in some way or feel that they have to exercise. The items are 

shown in Table 2.2. Subjects were asked to respond to each of the nine items on 6-point 

Likert-type scales according to how strongly they agreed with each statement. Possible 

responses ranged from 1- 'Strongly disagree', to 6- 'Strongly agree'. Items 2 and 8 were 
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positively worded, a high score indicating a more internal locus of causality for exercise. 

The remaining items were negatively worded and recoded prior to the analyses. 

2.3.3 Subjects 

400 individuals from a variety of backgrounds and age groups, who were all involved in 

some form of regular physical activity, were asked to complete the instrument. 241 subjects 

(60.25%) returned completed copies. The subjects comprised three fairly distinct 

subgroups. The first comprised female members of community based aerobics and keep-fit 

classes (N = 110, mean age = 35.96, SD = 14.93, age range = 16 to 75 years). The 

second subgroup comprised 89 male and female physically active undergraduate students 

(mean age = 21.25, SD = 3.63, age range = 18 to 34 years; 34.83% female, 65.17% 

male). The final subgroup included 42 male and female members of local sports clubs 

(mean age = 24.40, SD = 11.05, range = 16 to 58 years; 19.10% female, 80.90% male). 

All subjects reported participating in exercise at least once a week. 

2.3.4 Supplementary instruments 

In addition to the locus of causality items, all subjects were asked to complete the initial 

version of the Exercise Motivations Inventory (Markland & Hardy, 1993; see chapter 

three), an instrument designed to assess individuals' participation motives for exercise. 300 

subjects were also given a modified version of the IMI to complete. This version was based 

on the five subscales which emerged from the confirmatory factor analytic study by 

McAuley et al. (1991) described above. The wording of the items used by McAuley et al. 

(1991) was specific to participation in aerobics classes. In order that the IMI could be 

administered to individuals who exercised in a variety of environments, the wording was 

altered to reflect intrinsic motivation for exercising in general. For example, item 1 

originally read "I enjoy participating in this aerobics class very much" and was changed to 
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"I enjoy participating in exercise very much". The full version of the IMI used in this study 

is given in Appendix 1. 

Given that the completion of the questionnaire booklets would be rather time-consuming, it 

was decided to reduce the number of items in the IMI in order to lessen the load on 

subjects. According to McAuley et al. (1989) it is legitimate to remove redundant items 

from the IMI. Three items were removed to reduce the interest/enjoyment scale from seven 

to four items. Two items (items 14 and 20) were removed on the basis that they showed the 

lowest factor loadings in the McAuley et al. (1991) study. The third item (item 15: "1 

would describe this aerobics class as very interesting") was removed because it was felt 

that it would not translate well to a generalized version. This left a total of 18 items: 

interest/enjoyment (four items), perceived competence (three items), effort/importance 

(four items), pressure/tension (four items) and perceived choice (three items). 

2.3.5 Exploratory factor analysis 

The nine locus of causality items were subjected to principal components factor analysis 

with varimax rotation. Three factors emerged with eigenvalues greater than 1.0, accounting 

for 61.4% of the total variance. Table 2.1 shows the initial statistics associated with the 

principal components analysis. 

Factor Eigenvalue % Variance Cumulative 
% Variance 

1 2.946 32.7 32.7 
2 1.513 16.8 49.5 
3 1.067 11.9 61.4 

Table 2.1 Summary statistics for factor structure of the locus of causality items. 
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Table 2.2 shows the factors, items and item loadings of the rotated factor matrix. Oblique 

rotation of the factors produced an identical solution. With the exception of item 5 which 

loaded very ambiguously on factors one and two, and item 6, which loaded somewhat 

ambiguously on factors two and three, the rotated factors appear to be highly distinct. 

However, no clear differences were apparent in terms of the content of the three factors 

and so for the time being they were labelled simply Fl, F2 and F3. 

Item Factor 1 Factor 2 Factor 3 

4 Having to exercise is a bit of 
a bind, but it has to be done 

. 843 . 093 . 156 

3 Exercising is not something that 
I would necessarily chose to do, 
rather it is something that 
I feel I ought to do 

. 810 
. 168 -. 002 

2I exercise because I like to 
rather than because I feel I 
have to . 690 -. 122 . 286 

7I feel that I have to exercise 
to stay healthy 

. 167 . 783 -. 049 

1I feel that I have to exercise 
regularly -. 092 

. 739 . 062 

5 Exercising regularly is not so 
much a matter of choice as 
something that it is 
necessary to do 

. 511 . 550 . 122 

9I exercise because I 
have no other choice . 123 . 172 . 769 

8I like to feel that I 
determine when and how 
I exercise . 077 . 172 . 769 

6I often feel under 
pressure to exercise . 263 . 399 . 572 

Table 2.2 Factors, items and item loadings for the locus of causality items (loadings 
derived from reverse scoring of items 1,3-7 & 9). 
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2.3.6 Internal consistency 

Internal consistency Of the three scales was examined using Cronbach's alpha. Table 2.3 

shows the alpha coefficients for the scales. As can be seen, the first factor showed adequate 

internal consistency, the second factor was only marginally acceptable, and the third was 

weak. Item deletion statistics indicated that alpha could not be improved upon by item 

deletion. Item-total correlations for F1 were reasonable, ranging from . 486 to . 653. For 

F2, the correlations were somewhat weaker, ranging from . 368 to . 511. For F3 the item- 

total correlations were weaker still, ranging from . 181 to . 394. 

Factor Items Cronbach's alpha 

1234 
. 7375 

2157 
. 6137 

3689 
. 4261 

Table 2.3 Cronbach's alpha coefficients for the three factors. 

2.3.7 Construct validity 

As mentioned above, there were no readily apparent differences between the three scales in 

terms of their item content. Furthermore, the question remains as to whether any of the 

scales actually taps the locus of causality for exercise construct and also whether any of the 

three new scales is a better measure of this construct than the perceived choice subscale of 

the IMI (McAuley at al., 1991). F1 evidenced greater internal consistency than either F2 or 

F3 in terms of the lack of ambiguous loadings in the exploratory factor analysis, 

Cronbach's alpha and item-total correlations. In addition, the three items showed good face 

validity. Given this, it was decided to proceed under the assumption that this factor best 

represented the locus of causality construct, subject to the demonstration of adequate 
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validity. Accordingly, Fl was labelled the Locus of Causality for Exercise Scale (LCE) and 

the other two factors were dropped from subsequent investigations. 

In terms of differences in item content between the LCE items and the IMI's perceived 

choice items, it is apparent that those from the IMI are worded rather bluntly. For instance 

item 21 states starkly, in the generalized form used in these studies, "I exercise because I 

have no other choice". This translation may not have done full justice to the original "I 

participate in this aerobics class because I have no other choice" (McAuley et al. 1991). 

However, both versions appear considerably less subtle than the wording of the three items 

comprising the LCE. Since perceived locus of causality is after all a rather subtle concept, 

there is no reason to suppose that it should not take a subtle form of language to draw it 

out. In order to further examine differences between the two scales, and as a first step in 

determining the construct validity of the LCE, a series of analyses, were conducted to 

explore the relationships between the LCE and IMI subscales. 

2.3.8 Correlations with the IMI 

Conceptually, a measure of perceived locus of causality should correlate positively with 

measures of intrinsic motivation. 189 subjects who had received the IMI in addition to the 

locus of causality items returned completed copies of both instruments. Pearson product- 

moment correlations were calculated between the LCE, the perceived choice subscale and 

the other IMI subscales and total intrinsic motivation score. The total intrinsic motivation 

score was obtained by summing mean scores on the interest/enjoyment, perceived 

competence, effort, and pressure/tension subscales (McAuley et al., 1989). 

It was hypothesized that if the LCE were a better measure of locus of causality than the 

perceived choice subscale it would correlate more strongly with total intrinsic motivation 

score and the IMI subscales. In addition, the correlation between the LCE and the 

perceived choice subscale should be low. Table 2.4 shows the Pearson's correlation 
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coefficients and their significance levels. The LCE showed a moderate but significant 

correlation with total intrinsic motivation score whilst the correlation between perceived 

choice and the total score was weak and non-significant. 

IMI Subscale LCE Perceived Choice 

Interest/Enjoyment . 389 ** . 201 ** 
Perceived Competence . 365 ** -. 126 
Effort/Importance . 242 ** . 107 
Pressure/Tension . 139 . 240 ** 
Total Intrinsic Motivation . 411 ** . 126 

Table 2.4 Pearson correlation coefficients for the LCE and perceived choice scales 
with IMI subscales and total IMI scores. (** =P<0.01; two-tailed test) 

The LCE also showed moderate significant correlations with interest/enjoyment and with 

perceived competence, and a small significant correlation with effort/importance, but not 

with pressure/tension. The perceived choice subscale showed smaller significant 

correlations with interest/enjoyment but a larger and significant correlation with 

pressure/tension. The correlation of perceived choice with perceived competence and with 

effort/importance were weak and non-significant. The correlation between LCE and 

perceived choice was low and non-significant (Pearson's r= . 133). 

2.3.9 Social desirability 

In order to ensure that scores on the LCE were not subject to a social desirability response 

set, the LCE was administered to a group of karateka attending a summer training camp 

along with the short form of the Marlowe-Crowne Social Desirability Scale (Reynolds, 

1982) and the Exercise Motivations Inventory (see Chapter 3). 32 subjects completed the 

instruments, seven females and 25 males (mean age = 26.34, SD = 9.10, age range = 16 

to 50 years). The correlation between the two scales was low and non-significant (r = 
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. 227, P> . 05) indicating that, at least with this sample, socially desirable responding does 

not appear to be a problem with the LCE. 

2.3.10 Test-retest reliability of the LCE. 

The nine items comprising the initial locus of causality scale were re-administered to 100 

subjects four to five weeks following the first administration in order to examine their 

stability over time. 56 subjects returned completed copies. Pearson's correlation coefficient 

was calculated for the LCE across the two testing occasions. Test-retest reliability of the 

scale was found to be just acceptable (Pearson's r= . 675, P< . 000). 

2.3.11 Discussion 1 

These analyses provide evidence for the concurrent validity of the LCE with respect to 

intrinsic motivation, which can be seen as a first step in establishing its construct validity. 

In addition, the LCE appears to be relatively free of socially desirable responding, and 

evidenced reasonable test-retest reliability. Furthermore, there is evidence that the LCE and 

the perceived choice subscale of the IMI are independent and that the LCE is generally 

more strongly related to intrinsic motivation and its underlying dimensions than the 

perceived choice scale. Given that the LCE had also evidenced greater internal consistency 

than McAuley et al. (1991) reported for the perceived choice subscale, it was considered 

that the LCE provided a better measure of the perceived locus of causality for exercise 

construct. 

Interestingly, the only IMI subscale which does not appear to be related to the LCE, 

pressure/tension, is the one most strongly related to perceived choice. This would appear to 

be contrary to the theoretical underpinnings of the LCE since according to self- 

determination theory, an external perceived locus of causality is associated with feeling 

under pressure to perform. However, if one considers this finding in the light of the 



44 

motivational continuum (Deci & Ryan, 1985a; Deci et al., 1991) it is possible that the 

perceived choice scale represents the more extremely non-self-determined form of 

regulation (external regulation) whilst the LCE reflects the more internal pole of the 

continuum (identified regulation). If this were the case, one would expect a stronger 

correlation between the perceived choice scale and pressure/tension than between the LCE 

and pressure/tension. Certainly the more extreme wording of the perceived choice items 

would support this interpretation. Taken altogether, the preliminary evidence for the LCE 

as a measure of locus of causality is encouraging. However, the results described above 

only relate to the scale's concurrent and divergent validity. Further work is required in 

order to establish its construct validity. A study which addresses this issue is described in 

chapter four. 

2.4.1 Confirmatory Factor Analyses 

In order to further explore the factorial validity of the LCE and of the generalized version 

of the IMI, a series of confirmatory factor analyses were performed using LISREL 7 

(Jöreskog & Sörbom, 1989). In contrast to exploratory factor analysis where the researcher 

seeks to uncover the latent variable structure that underlies the observed variables, 

confirmatory factor analysis involves the a priori postulation of a latent variable structure 

based on theoretical considerations. The researcher then uses the confirmatory approach to 

determine whether the data fits the proposed model. Thus, where exploratory factor 

analysis is empirically-driven, confirmatory factor analysis is theory-driven. 

2.4.2 McAuley et al. 's (1991) confirmatory factor analysis of the IMI 

Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 

Note: Some of the results presented in this section have been published in Markland, Ingledew & Hardy 

(1992). 
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Third Party Material excluded from digitised copy. 
_Please 

refer_to original text to see this material. 

2.4.3 Confirmatory factor analysis of the generalized version of the IMI and the 

LCE 

Since the IMI had been reworded for the present research programme to reflect intrinsic 

motivation for exercise in general, and the LCE was being considered as a better indicator 

of perceived causality than the perceived choice subscale, it was considered important to 

examine the factorial validity of the new version. This was especially true given the 

problems with McAuley et al. 's (1989; 1991) results which suggest that the IMI may after 

all possess poor factorial validity. A series of confirmatory factor analyses was therefore 

conducted using LISREL 7. Following McAuley et al. (1989; 1991), the fit indices for a 

hierarchical model representing the five first order factors (LCE, perceived competence, 

interest/enjoyment, effort/importance and pressure/tension) and a second order general 

factor representing overall intrinsic motivation, was compared against the corresponding 

first order model, a single factor model (all items loading on a single intrinsic motivation 

factor) and a null (completely independent) model. 

2.4.4 Subjects and data input. 

In addition to the 189 subjects who had completed both the LCE and the IMI, a further 90 

subjects who had later completed both instruments were included in the present analyses, 

giving a total of 279. The mean age of the subjects was 31.56, SD = 12.54, range = 16 to 

75 years. The total sample now comprised the following subsamples: aerobics and keep fit 

class participants (N = 169, mean age = 34.31, SD = 12.76, range = 16 to 75 years); 
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physically active undergraduate students (N = 49, mean age = 22.08, SD = 4.25, range 

= 18 to 34 years) and members of local sports clubs (N = 61, mean age = 31.57, SD = 

12.79, range = 16 to 58 years). The covariance matrix of the item scores was computed 

and used as the input for LISREL 7 (Appendix 2). Maximum likelihood estimation was 

used. 

2.4.5 Results 

Table 2.5 shows the parameter estimates for the first and second order models. The 

loadings for the Lambda Xs and Lambda Ys depict LISREL 7 estimates for the factor 

loadings of the observed variables (items) on their first order latent variables (factors). The 

Gammas depict loadings of the first order factors on the higher order factor of intrinsic 

motivation. The T-values represent the parameter estimates divided by their standard errors 

and can be used to determine the statistical significance of each parameter. Values greater 

than 2.0 can be regarded as significant (Byrne, 1989). T-values for the first parameter of 

each set are not given for the second order model as these parameters were fixed to 1.0 in 

order to standardize the scales (this is a standard practice in LISREL; Byrne, 1989; 

Jöreskog & Sörbom, 1989). Examination of these results shows that for both the first and 

second order models, the loadings of the items on their hypothesized factors are very 

similar and all are statistically significant. In addition, in the hierarchical model, the first 

order factors load significantly on the higher order factor of intrinsic motivation. 

Table 2.6 shows the goodness of fit indices for the four models and the comparisons 

between models. Judged by the significant chi-square values, none of the models represents 

an adequate fit. However, in terms of the chi-square/d. f. ratios, and the other fit indices, 

both the first and second order models appear to be better than the null and single factor 

models. Nevertheless, the fit indices still indicate that there is a considerable degree of 

misfit in the model. Turning to the model comparison results, it is clear that none 
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First Order Model Second Order Model 

Parameter Loading T-Value Parameter Loading T-Value 

LCE (1) 

Lambda X1,1 . 838 16.033 Lambda Y1, j . 838 
Lambda X2,1 . 718 12.988 Lambda Y2,1 . 720 12.340 
Lambda X3,1 . 767 14.174 Lambda Y3,1 . 765 13.188 

Competence 

Lambda X5,2 . 933 18.892 Lambda Y5,2 . 930 
Lambda X9,2 . 618 10.916 Lambda Y9,2 . 620 11.012 
Lambda X15,2 . 805 15.345 Lambda Y15,2 . 808 15.108 

Enjoyment 

Lambda X4,3 . 867 17.692 Lambda Y4,3 . 872 
Lambda X8,3 . 852 17.205 Lambda Y8,3 . 849 18.015 
Lambda X12,3 . 556 9.690 Lambda Y12,3 . 555 9.850 
Lambda X18,3 . 768 14.723 Lambda Y18,3 . 764 15.231 

Pressure 

Lambda X7,4 . 654 11.070 Lambda Y7,4 . 660 
Lambda X11,4 . 478 7.641 Lambda Y11,4 . 475 6.741 
Lambda X14,4 . 776 13.668 Lambda Y14,4 . 774 9.800 
Lambda X17,4 . 599 9.956 Lambda Y17,4 . 596 8.193 

Effort 

Lambda X6,5 . 875 16.722 Lambda Y6,5 . 839 
Lambda X10,5 . 466 7.694 Lambda Y1o, 5 . 476 7.601 
Lambda X13,5 . 652 11.462 Lambda Y13,5 . 683 11.266 
Lambda X16,5 . 447 7.330 Lambda Y16,5 . 468 7.466 

Intrinsic Mot ivation 

Gamma 1,1 . 802 
Gamma 2,1 . 654 9.259 
Gamma 3,1 . 958 11.850 
Gamma 4,1 . 786 8.315 
Gamma 5,1 . 855 10.719 

Table 2.5 Parameter estimates for the first and second order models. 
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of the more restricted models represents a wholly acceptable improvement over the null 

model, as indicated by coefficient delta values < . 90, although the improvements in chi- 

square are significant. In addition, the improvement in coefficient delta for the second 

order model over the first order model is minimal. 

Model Chit d. f. GFI AGFI RMSR Chi2/df 

Null (Mo) 2593.67** 153 . 291 . 208 . 786 16.95 
Single factor M1 827.35** 136 . 727 . 657 . 219 6.08 
First order M2 391.75** 125 . 850 . 795 . 154 3.13 
Second order M3 418.11** 130 . 844 . 794 . 157 3.22 

Model Comparisons 

Comparison Chit d. f. delta 

MI - Mo 1766.32** 17 . 681 
M2 - Mo 2201.92** 28 . 849 
M3 - Mo 2175.56** 23 . 839 
M3 - M2 26.36** 5 . 063 

Table 2.6 Goodness of fit indices and comparisons of fit for the four models tested (** 
=P<0.001). 

2.4.6 Discussion 2 

These results are clearly not supportive of either the first or second order models of 

intrinsic motivation and are comparable with those reported by McAuley et al. (1989; 

1991). Whilst the factor loadings and T-values support the factorial validity of the 

individual scales, the factorial validity of the complete model appears rather weak. This 

raises questions about the appropriateness of the model as a whole. The origins of the 

proposed hierarchical model are in fact somewhat vague and its rationale is not clearly 

explained by McAuley and his colleagues. McAuley et al. (1989) seem to suggest that it 

derives from Ryan's (1982) study of the effects of internally controlling and internally 
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informational feedback on intrinsic motivation. In fact, Ryan (1982), whilst describing the 

use of scales to assess interest/enjoyment, perceived competence, effort/importance and 

pressure/tension, says nothing at all about their factor structure or how they relate to 

overall intrinsic motivation. 

This vagueness with respect to the rationale behind the proposed hierarchical model reflects 

an apparent inconsistency in Deci & Ryan's (1985a) exposition of CET. Earlier, it was 

argued that the systematic relationships between the constituent parts of CET have been 

clearly specified. This is true if one considers the four formal propositions of CET. These 

propositions imply that changes in perceived locus of causality and perceived competence 

have a causal influence on intrinsic motivation. However, Deci & Ryan (1985a) also claim 

that changes in perceived causality and perceived competence are concomitants, rather than 

causes of motivational changes. Whilst Deci & Ryan (1985a) do not dwell on this issue, it 

is clearly at odds with the causal implications of the formal propositions of CET. If 

perceived causality, perceived competence, enjoyment, effort and feelings of pressure are 

indeed concomitants, then it would make sense to measure intrinsic motivation as an 

additive function of these constructs, just as the model proposed by McAuley and his 

colleagues does. However, if perceived causality and perceived competence have a causal 

influence on intrinsic motivation, then the constructs should not all be situated at the same 

conceptual level. 

The problem with the IMI, and with the theory underlying its proposed hierarchical factor 

structure, may arise from the failure to distinguish between different types of construct. 

Deci (1987) has argued that perceived competence and perceived causality are cognitive 

constructs and therefore represent a different class of construct to the emotions, such as 

feelings of enjoyment and a lack of feelings of pressure and tension, that accompany 

intrinsic motivation. Deci (1987) maintains that these two classes of constructs are in quite 

different categories and should be kept conceptually and empirically distinct. This would 

also lead to a hierarchical model, but one which is quite different to that tested by McAuley 
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et al. (1989; 1991). Perceived competence and perceived causality would occupy one level 

in the model, and would be predicted to have a causal influence on intrinsic motivation, 

which would occupy a second level. It is at this second level that the issue of the 

concomitants of intrinsic motivation should be considered. Intrinsic motivation could be 

indicated by measures of its emotional concomitants such as interest/enjoyment and 

pressure/tension. 

A further problem then arises in terms of the way that these constructs are operationalized. 

As Deci (1987) points out, a measure of interest/enjoyment could reflect more than one 

source of internal motivation, and the way items tapping these constructs are worded could 

lead to confusing results. For example, if a subject enjoyed solving puzzles because they 

were paid for doing so, it is the external reward that they enjoy and not the activity itself. 

If self-reported enjoyment is used to infer intrinsic motivation, such a subject would appear 

to be intrinsically motivated when in fact the motivation was extrinsic. Thus, items for 

questionnaire ratings of intrinsic motivation need to be carefully worded so as to ensure 

that they do indeed reflect intrinsic and not extrinsic motivation. All of the 

interest/enjoyment items of the IMI could reflect enjoyment of the activity for extrinsic 

reasons, rather than for its own sake. Similarly, the perceived competence items could 

reflect perceptions of competence based on social comparison or other extrinsic factors, 

rather than self-referenced perceptions of competence. Indeed, one item actually invites 

subjects to express their perceptions of competence in terms of comparisons with other 

people. 

The IMI items designed to tap effort/importance and pressure/tension could also be 

indicating intrinsic or extrinsic motivation, depending on what they mean to the individual. 

From aý conceptual perspective, the effort/importance subscale of the IMI seems 

particularly troublesome. For one thing, effort and importance are quite distinct concepts 

and should not, therefore, be grouped together. However, an examination of the items 

comprising this subscale shows that in fact none of the items refers to importance. 
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Presumably, the subscale was labelled in this way because the degree of effort one puts into 

an activity was held to reflect the importance one places on it. A more serious criticism, 

however, is that people will often expend a great deal of effort in order to gain extrinsic 

rewards. For example, an exerciser might well put a lot of effort into their exercise 

sessions for extrinsic reasons, such as to lose weight, rather than for intrinsic reasons. 

Thus, effort would not seem to be an unambiguous indicator of intrinsic motivation. 

Similarly, with respect to the pressure/tension subscale, an individual might be intrinsically 

motivated for an activity and yet still feel nervous or tense at times. For example, a tennis 

player serving for match point is likely to feel some pressure and tension even if they are 

intrinsically motivated. Indeed, for some people the pursuit of such feelings may even be 

an intrinsic factor which motivates participation in an activity (cf. Robinson, 1985 on 

stress-seeking amongst rock climbers). 

Given these lines of reasoning, it is proposed that McAuley et al. 's (1989; 1991) results, 

and the results reported here, failed to provide supporting evidence for both the first and 

second order models because the models themselves were mis-specified and because the 

IMI may be tapping two sources of motivation. However, model fitting was not intended to 

be the focus of the current research programme. The models were only tested in order to 

ascertain that the LCE and the IMI provided acceptable means of assessing locus of 

causality and intrinsic motivation for exercise. Given that there were currently no better 

self-report measures of these constructs available, it was decided to proceed with the 

-research programme using these instruments whilst bearing in mind their potential 

weaknesses. Indeed, the arguments presented above only point to the inadequacy of the 

model as a whole and to possible problems with respect to the construct validity of the IMI 

in terms of the item content of its subscales. The arguments do not apply to the LCE. 

Before proceeding, however, a final series of analyses were conducted in order to confirm 

the factorial validity of each of the scales separately. 
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2.4.7 Confirmatory factor analysis of the scales separately 

The first order factor loadings and T-values obtained in the previous analyses showed that 

the items comprising the LCE and the subscales of the IMI loaded appropriately on their 

hypothesized factors. Further confirmation of the factorial validity of the scales was sought 

by subjecting each scale separately to a confirmatory factor analysis. The separate 

covariance matrices were used as the data input to LISREL 7, and again maximum 

likelihood estimation was employed. In addition, a null model was computed for each scale 

in order to provide comparisons for the hypothesized models. 

The models were constrained to be tau-equivalent rather than congeneric. In congeneric 

models, each indicator (item) is constrained to load on a single latent construct (factor) but 

the loadings are free to vary. In a tau-equivalent model each indicator reflects a single 

construct, but also the loadings of the indicators are constrained to be equal (Hayduk, 

1987; Jöreskog & Sörbom, 1989). There were two reasons for specifying that these models 

should be tau-equivalent. Firstly, specification of tau-equivalence allows for a more 

stringent test of the model than if a congeneric model is specified. Secondly, since in use 

the scale scores would be an additive function of their items, it makes more sense 

conceptually to constrain the factors to contribute the same amount of variance into each 

indicator. 

Table 2.7 shows the fit indices for the separate scales. In addition, Cronbach's alpha 

reliability coefficients for the scales are given. The results generally show that the data 

provided excellent fits to the models. The results for the LCE are particularly encouraging 

with a non-significant chi-square and very high values for the other fit indices. Whilst chi- 

square for the other models was significant, and the chi-square/d. f. ratios were rather high, 

the other indices all indicate very good fits. In addition, the alpha reliability coefficients for 

each of the scales are at least acceptable. 
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Model Chit d. f. P GFI AGFI RMSR Chit/df delta alpha 

LCE 

Null 90.69 3 . 000 . 788 . 576 . 286 30.23 
Factor 5.48 2 . 064 . 987 . 960 . 136 2.74 . 982 . 826 

Competence 

Null 348.06 3 . 000 . 566 . 131 . 986 116.02 
Factor 17.81 2 . 000 . 959 . 876 . 292 8.91 . 948 . 824 

Enjoyment 

Null 509.32 6 . 000 
. 492 . 153 . 918 84.89 

Factor 35.82 5 . 000 . 940 . 881 . 321 7.16 . 929 . 843 

Effort 

Null 238.07 6 . 000 . 666 . 443 . 693 39.68 
Factor 22.46 5 . 000 . 959 . 918 . 141 4.49 . 906 . 719 

Pressure 

Null 231.63 6 . 000 . 665 . 442 . 784 38.61 
Factor 18.44 5 . 002 . 967 . 933 . 145 3.69 . 920 . 723 

Table 2.7 Goodness of fit indices, comparisons of fit and Cronbach's alpha for the 
separate scales. 

As a final check on the factorial validity of the scales, fit indices for congeneric models 

were computed. As would be expected, these generally showed somewhat better results 

than those for the tau-equivalent models (LCE: chi-sq = . 56, M. = 1, P= . 454, GFI = 

. 999, AGFI = . 992, RMSR = . 076, delta = . 998. Competence: chi-sq = 24.19, M. = 

1, P= . 000, GFI = . 949, AGFI = . 692, RMSR = . 381, delta = . 931. Enjoyment: chi- 

sq = 10.59, M. = 3, P= . 014, GFI = . 981, AGFI = . 938, RMSR = . 237, delta = 

. 979. Effort: chi-sq = 18.28, M. = 3, P= . 000, GFI = . 968, AGFI = . 893, RMSR = 

. 141, delta = . 923. Pressure: chi-sq = 17.27, M. = 3, P= . 001, GFI = . 970, AGFI = 

. 899, RMSR = . 147, delta = . 925). 
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These results provide strong support for the factorial validity of the LCE and IMI subscales 

when considered separately. However, it must be remembered that evidence of factorial 

validity is not evidence for construct validity. Nevertheless, it was decided that the LCE 

would be used as a measure of perceived locus of causality, subject to the demonstration of 

construct validity. In addition, it was also decided that there was sufficient justification to 

proceed to employ the IMI in the current research programme, as the best available 

indicator of intrinsic motivation, whilst recognising its potential limitations with respect to 

its overall factorial, construct, and indeed its theoretical validity. 
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CHAPTER 3 

PARTICIPATION MOTIVES & THE DEVELOPMENT OF THE EXERCISE 
MOTIVATIONS INVENTORY 
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Please refer to original text to see this material. 
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CHAPTER 4 

VALIDATION STUDIES 

4.1.1 Validation of the EMI 

This chapter describes a series of studies designed to assess the construct and discriminative 

validity of the EMI. In addition, a study is described which also assesses the validity of the 

LCE and tests predictions based on the theoretical position adopted for the current research 

programme. 

The first series 'of studies examines the validity of the EMI using the method of known- 

group differences (Kerlinger, 1973). If the EMI is a valid measure of exercise motivations, 

it should be possible to use it to discriminate between groups hypothesized to differ with 

respect to their motivations. Previous research suggests that there are significant age- and 

gender-related differences in exercise motivations, and these can therefore be used as the 

basis for hypothesizing known-group differences. It has been found that the importance of 

health and fitness benefits as participation motives tends to increase with age (Beran, 1986; 

Duda & Tappe, 1989b; Heitmann, 1986; Mobily, 1981; Sidney & Shepherd, 1976; 

Spreizter & Snyder, 1983). Older men and women have also been found to place more 

emphasis on the psychological benefits of exercise than younger adults (Danielson & 

Wanzel, 1977), and with increasing age motives such as competition and social recognition 

become less salient whilst task mastery and affiliation become more important (Wigfield & 

Braskamp, 1985). Males have consistently been shown to emphasise competition more than 

females (Biddle & Bailey, 1985; Duda, 1986a, 1986b; Duda & Tappe, 1989b; Finkenberg, 

1991; Gill, 1986; Mathes & Battista, 1985). Women have been shown to endorse affiliation 

and fitness incentives (Duda & Tappe, 1989b) and exercising for weight control 

(Silberstein, Striegel-Moore, Timko & Rodin, 1988; McDonald & Thompson, 1992) more 

than men. Duda & Tappe (1989b) found significant interactions between age and sex on the 

incentives of social recognition and stress management. Middle-aged and elderly males 



77 

exercised more for social recognition than females in the same age groups whilst amongst 

younger adults, females endorsed recognition more than males. Young adult women 

emphasised exercising for stress management more than their male counterparts whilst 

middle-aged and elderly males and females emphasised this incentive more than young 

adult males. 

4.1.2 The EMI and gender differences 

As a first step in exploring the construct validity of the EMI, an examination of gender 

differences was conducted to determine whether the EMI could discriminate between men 

and women with' respect to their exercise motivations, using the data collected for the 

development of the instrument. A complete analysis of both sexes and all age groups was 

not possible due to some age/gender groups being underepresented in the sample. 

Consequently, in order not to confound the results with age differences, the first analysis 

was restricted to subjects aged between 18 and 25 years of age. On the basis of previous 

research findings, it was hypothesized that males would place more emphasis on 

competition whilst women would emphasise weight and stress management, social 

recognition, affiliation and fitness incentives. 

The data for this and subsequent known-group difference studies were analysed by single 

factor MANOVAs (Hotelling's T2) with the EMI subscales as the dependent variables. The 

multivariate analyses were then followed up with an examination of discriminant structure 

coefficients to determine which individual subscales discriminated most between groups. 

Structure coefficients represent the correlations between each dependent variable and the 

discriminant scores. According to Pedhazur (1982), values greater than . 30 can be regarded 

as meaningful. Structure coefficients were chosen as follow-ups in preference to univariate 

t-tests because the relatively large number of t-tests which would be required would 

increase the risk of making a Type I error (Huck, Cormier & Bounds, 1974). However, 

univariate t-test results are also reported for completeness. Canonical correlations and 
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percentages of subjects correctly classified are also reported to give a further indication of 

the statistical separation of the groups. 

131 subjects fell within the required age range, 74 women (mean age = 21.22, SD = 

2.28) and 57 men (mean age = 20.35, SD = 2.07). The groups were significantly 

different with respect to age (t (129) = 2.24, P= . 024). However, it was felt that the 

groups were not sufficiently different for the results to be confounded by age differences. 

Table 4.1 shows group means and standard deviations on the twelve subscales of the EMI. 

A MANOVA showed that the two groups differed significantly with respect to their 

exercise motivations, (Hotelling's T2 = . 889, F (12,118) = 8.751, P= . 000). Follow-up 

discriminant function analysis also revealed a statistically significant separation (canonical r 

= . 686). The classification matrix revealed an overall accuracy of 83.97% with 85.1% of 

the males and 82.5% of the females correctly classified. The discriminant structure 

coefficients showed that exercising for weight management discriminated most between the 

two groups followed by competitive reasons and exercising for social recognition. The 

results of the multivariate analysis and univariate statistics are shown in Table 4.2. 

Subscales with structure coefficients >. 3 are shown in bold type. 

Males (N=57) Females (N=74) 
Subscale Mean SD Mean SD 

Stress Management 2.363 1.351 2.653 1.282 
Weight Management 1.677 1.466 3.097 1.542 
Re-creation 3.640 1.141 4.014 0.835 
Social Recognition 1.523 1.185 0.927 0.914 
Enjoyment 3.094 1.263 3.405 1.090 
Appearance 1.934 1.422 2.260 1.242 
Personal Development 3.310 1.200 2.905 1.208 
Affiliation 2.374 1.477 2.752 1.307 
Ill-Health Avoidance 1.895 1.416 2.194 1.505 
Competition 3.395 1.435 2.250 1.405 
Fitness 3.374 1.097 3.833 0.875 
Health Pressures 0.392 0.673 0.572 0.942 

Table 4.1 Mean EMI subscale scores and SDs by gender (18-25 year olds. 
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Structure 
Scale t(129) P Coefficient 

Stress Management 1.256 . 211 . 117 
Weight Management 5.338 . 000 . 498 
Re-creation 2.162 . 032 . 202 
Social Recognition 3.249 . 001 -. 303 
Enjoyment 1.515 . 132 . 141 
Appearance 1.397 . 165 . 130 
Personal Development 1.906 . 059 -. 178 
Affiliation 1.550 . 124 . 145 
Ill-Health Avoidance 1.156 . 250 . 108 
Competition 4.579 . 000 -. 427 
Fitness 2.666 . 009 . 249 
Health Pressures 1.224 . 223 . 114 

Hotelling's T2 = . 889 F(12,118) = 8.75139 P= . 000 

Canonical r= . 686 % Correctly Classified 

Males 82.5 
Females 85.1 
Overall 83.97 

Table 4.2 Multi- and univariate statistics, EMI subscales by gender (18-25 year olds). 

4.1.3 Further examination of gender differences 

A potential problem with the previous analysis was that more of the young adult males in 

the sample were involved in competitive sporting activities than the females. This 

difference in type of exercise involvement might, therefore, have confounded the results. In 

order to explore this possibility a further analysis comparing young men and women who 

were not involved in competitive activities was performed. 

52 subjects were entered into the analysis, 28 women (mean age = 25.64, sd = 5.29) and 

24 men (mean age = 28.16, sd = 11.75). The two groups were not significantly different 

with respect to age (t (50) = 1.02, P= . 311). Table 4.3 shows group means and standard 

deviations for the EMI subscales. A MANOVA showed 
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Subscale 
Males (N=24) Females (N=28) 
Mean SD Mean SD 

Stress Management 2.354 1.407 1.869 1.341 
Weight Management 1.783 1.345 2.936 1.625 
Re-creation 3.604 1.093 4.018 0.841 
Social Recognition 1.408 1.024 0.464 0.697 
Enjoyment 2.903 1.161 3.190 1.404 
Appearance 1.948 1.315 1.902 1.143 
Personal Development 3.097 1.157 2.357 1.420 
Affiliation 1.986 1.589 2.214 1.403 
Ill-Health Avoidance 2.042 1.316 2.131 1.755 
Competition 2.750 1.525 1.179 1.029 
Fitness 3.500 1.095 3.952 1.001 
Health Pressures 0.222 0.410 0.202 0.438 

Table 4.3 Mean EMI subscale scores and SDs by gender (18-25 year old non- 
competitors). 

Scale 
Structure 

t(50) P Coefficient 

Stress Management 1.271 . 210 -. 173 
Weight Management 2.757 . 008 . 376 
Re-creation 1.540 . 130 . 210 
Social Recognition 3.988 . 000 -. 544 
Enjoyment 0.797 . 429 . 109 
Appearance 0.134 . 893 -. 018 
Personal Development 2.038 . 047 -. 278 
Affiliation 0.549 . 585 . 075 
Ill-Health Avoidance 0.205 . 839 . 028 
Competition 4.408 . 000 -. 602 
Fitness 1.556 . 126 . 212 
Health Pressures 0.170 . 866 -. 023 

Hotelling's T2 = 1.073 F(12,39) = 3.488 P= . 002 

Canonical r= . 719 % Correctly Classified 

Males 75.0 
Females 82.1 
Overall 78.85 

Table 4.4 Multi- and univariate statistics, EMI subscales by gender (18-25 year old 
non-competitors). 
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that the groups differed significantly with respect to their exercise motivations, (Hotelling's 

T2 = 1.073, F (12,39) = 3.488, P= . 002). The discriminant function analysis also 

revealed a statistically significant separation (canonical r= . 719). The classification matrix 

revealed an overall accuracy of 78.85 % with 75.0 % of the males and 82.1 % of the females 

correctly classified. Examination of the discriminant structure coefficients showed that the 

males exercised more for competition and social recognition and less for weight 

management than the females, mirroring the results of the previous analysis. The results of 

the multivariate analysis and univariate statistics are shown in Table 4.4. 

4.1.4 Age differences amongst women 

This analysis compared women of two different age groups, 19 to 25 year olds and 26 to 

45 year olds. Previous research suggests that the younger women would score higher on the 

social comparison subscale whilst women in the older age group would score higher on 

stress management, fitness and ill-health avoidance. Since the younger women in this 

sample were more likely to be involved in competitive sporting activities it was also 

hypothesized that the younger women would endorse competitive motives more than the 

older women. 

126 subjects fell within the required age ranges, 69 in the younger group (mean = 21.45, 

sd. = 2.18) and 57 in the older (mean = 35.79, sd = 6.48). Subscale means and standard 

deviations are shown in Table 4.5. A MANOVA showed significant differences in the 

exercise motivations of the two groups (Hotelling's T2 = . 610, F (12,113) = 5.745, P= 

. 000). Discriminant function analysis produced a canonical correlation of . 616.84.1% of 

the younger women and 73.7% of the older women were correctly classified (79.37% 

overall). The structure coefficients showed that the younger women exercised more for 

Personal Development and Stress Management and less for Ill-health Avoidance than the 

older women. Table 4.6 shows the multivariate and univariate statistics. 
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Subscale 
19-25s (N=69) 26-45s (N=57) 
Mean SD Mean SD 

Stress Management 2.609 1.241 1.868 1.334 
Weight Management 3.136 1.561 3.288 1.557 
Re-creation 3.986 0.851 4.140 0.799 
Social Recognition 0.930 0.917 0.544 0.819 
Enjoyment 3.372 1.106 3.275 1.377 
Appearance 2.279 1.271 2.123 1.328 
Personal Development 2.879 1.217 1.883 1.327 
Affiliation 2.744 1.289 2.480 1.569 
Ill-Health Avoidance 2.135 1.477 2.982 1.501 
Competition 2.203 1.399 1.667 1.501 
Fitness 3.826 0.885 4.211 0.813 
Health Pressures 0.531 0.849 0.456 0.728 

Table 4.5 Mean EMI subscale scores and SDs by age group (Females aged 19-25 vs 
females aged 26-45) 

Structure 
Scale t(124) P Coefficient 

Stress Management 3.222 . 002 . 370 
Weight Management 0.542 . 588 -. 062 
Re-creation 1.045 . 298 -. 120 
Social Recognition 2.471 . 015 . 284 
Enjoyment 0.439 . 661 . 050 
Appearance 0.673 . 502 . 077 
Personal Development 4.391 . 000 . 505 
Affiliation 1.039 . 301 . 119 
Ill-Health Avoidance 3.182 . 002 -. 366 
Competition 2.072 

. 040 . 238 
Fitness 2.517 . 013 -. 289 
Health Pressures 0.528 . 598 . 061 

Hotelling's T2 = . 610 F(12,113) = 5.745 P= . 000 

Canonical r= . 616 % Correctly Classified 

19-25s 84.1 
26-45s 73.7 
Overall 79.37 

Table 4.6 Multi- and univariate statistics, EMI subscales by age group (Females aged 
19-25 vs females aged 26-45). 
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4.1.5 Exercise motivations and type of exercise involvement 

The next pair of analyses were designed to explore differences in exercise motivations by 

type of activity involvement. 193 subjects had provided information on the types of 

exercise that they were involved in and how often they participated in each type. Subjects 

were classified into those who regularly took part in some form of competitive activity (at 

least once a week) and those who reported that they usually only engaged in non- 

competitive exercise. No data was available on what level the competitive group were 

competing at but it is likely that the majority did not compete at a high level. 

Analyses were performed separately for males and females in order not to confound the 

results with gender differences. The first analysis examined differences between males who 

engaged in competitive activities and males who did not. It was hypothesized that the males 

who competed would score higher on the competition subscale than those who did not. 80 

male subjects for whom data was available were entered into the analysis. There were 31 in 

the non-competitive group (mean age = 27.839, sd = 10.402) and 49 in the competitive 

group (mean age = 23.041, sd = 6.403). The groups were significantly different with 

respect to age (t (78) = 2.56, P< . 
012). Despite this statistical difference it was felt that 

the two groups were sufficiently homogeneous with respect to age for the results not to be 

confounded by age differences. Table 4.7 shows the group means and standard deviations. 

The multivariate test indicated that the difference between the two groups approached 

significance (Hotelling's T2 = . 307, F (12,67)'= 1.714, p= . 083). The canonical 

correlation was . 485. The classification statistics showed that 73.5% of the competitive 

subjects and 67.7% of the non-competitors were correctly classified (71.25% overall). 

Examination of the structure coefficients showed that exercising for competitive reasons 

discriminated most between the groups, but that the competitive subjects also scored higher 

on the affiliation and enjoyment subscales. Table 4.8 shows the multivariate and univariate 

statistics. 
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Comp'ive (N=49) Non-comp'ive (N=31) 
Subscale Mean SD Mean SD 

Stress Management 2.507 1.256 2.323 1.344 
Weight Management 1.808 1.643 1.897 1.280 
Re-creation 3.781 1.083 3.726 1.042 
Social Recognition 1.355 1.238 1.239 1.037 
Enjoyment 3.395 1.218 2.946 1.256 
Appearance 1.765 1.404 1.935 1.220 
Personal Development 3.211 1.292 2.817 1.267 
Affiliation 2.578 1.348 1.871 1.505 
Ill-Health Avoidance 1.993 1.512 2.032 1.251 
Competition 3.531 1.348 2.419 1.555 
Fitness 3.401 1.058 3.581 1.068 
Health Pressures 0.449 0.719 0.290 0.469 

Table 4.7 Mean EMI subscale scores and SDs by type of involvement (males). 

Structure 
Scale t(78) P Coefficient 

Stress Management 0.622 . 536 . 127 
Weight Management 0.255 . 799 -. 052 
Re-creation 0.224 . 824 . 046 
Social Recognition 0.435 . 665 . 089 
Enjoyment 1.584 . 117 . 325 
Appearance 0.555 . 580 -. 113 
Personal Development 1.337 . 185 . 273 
Affiliation 2.185 . 032 . 446 
Ill-Health Avoidance 0.118 

. 905 -. 024 
Competition 3.383 . 001 . 691 
Fitness 0.736 . 464 -. 150 
Health Pressures 1.089 . 279 . 223 

Hotelling's T2 = . 307 F(12,67)= 1.714 P= . 083 

Canonical r= . 485 % Correctly Classified 

Comp' ive 73.5 
Non-comp'ive 67.7 
Overall 71.25 

Table 4.8 Multi- and univariate statistics, EMI subscales by type of involvement 
(males). 
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The next analysis examined differences between competitive and non-competitive women. 

It was hypothesized that the competitive women would endorse exercising for competition 

more than the non-competitive women. Given that within current recreational exercise 

environments for women there is a strong emphasis on exercise as a means of losing weight 

and improving health and fitness, it was also hypothesized that the non-competitive group 

would score higher on weight management, fitness and ill-health avoidance than the 

competitive women. 120 subjects entered the analysis, 62 in the non-competitive group 

(mean age = 27.93, sd = 2.85) and 58 in the competitive group (mean age = 22.84, sd = 

6.18). Examination of group compositions revealed that the non-competitive group was 

significantly older than the competitors (t (118) = 3.72, P< . 000). Again, this age 

difference was not considered large enough to seriously confound the results. Group means 

are shown in Table 4.9. 

The multivariate test revealed a significant difference between the groups with respect to 

their exercise motivations (Hotelling's T2 = . 436, F (12,107) = 3.884, p< . 000). The 

Comp'ive (N=58) Non-comp'ive (N=62) 
Subscale Mean SD Mean SD 

Stress Management 2.517 1.313 2.102 1.377 
Weight Management 2.014 1.676 2.665 1.624 
Re-creation 3.836 1.041 3.867 1.016 
Social Recognition 1.293 1.205 0.929 0.966 
Enjoyment 3.443 1.202 3.226 1.281 
Appearance 1.862 1.435 2.056 1.337 
Personal Development 3.230 1.269 2.661 1.394 
Affiliation 2.713 1.373 2.172 1.451 
Ill-Health Avoidance 2.115 1.568 2.306 1.579 
Competition 3.474 1.336 2.000 1.576 
Fitness 3.483 1.038 3.817 1.009 
Health Pressures 0.420 0.697 0.306 0.610 

Table 4.9 Mean EMI subscale scores and SDs by type of involvement (females). 
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Structure 
Scale t(118) P Coefficient 

Stress Management 1.688 . 094 . 235 
Weight Management 2.159 . 033 -. 301 
Re-creation 0.164 . 870 . 023 
Social Recognition 1.832 . 070 . 255 
Enjoyment 0.954 . 342 . 133 
Appearance 0.768 

. 444 -. 113 
Personal Development 2.331 . 038 . 325 
Affiliation 2.093 . 038 . 292 
Ill-Health Avoidance 0.666 . 507 -. 107 
Competition 5.509 . 000 . 768 
Fitness 1.789 . 076 -. 249 
Health Pressures 0.947 . 346 . 132 

Hotelling's 72 = . 436 F(12,107) = 3.884 P= . 
000 

Canonical r= . 551 % Correctly Classified 

Cornp'ive 75.9 

Non-comp'ive 71.0 
Overall 73.3 

Table 4.10 Multi- and univariate statistics, EMI subscales by type of involvement 
(females). 

discriminant function analysis produced a canonical correlation of . 551.71 % of the 

competitors and 75.9% of the non-competitors were correctly classified (73.33% overall). 

As in the previous analysis, the structure coefficients showed that competitive motives 

discriminated most between the groups. In addition, the competitive group scored higher on 

personal development whilst the non-competitors scored higher on weight management. 

Table 4.10 shows the multivariate and univariate test results. 

4.1.6 Discriminative validity with respect to social desirability 

As mentioned in chapter 3, low scores on the social recognition subscale suggested that it 

may be subject to a social desirability response bias. It was also possible that some or all of 
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the other EMI scales might suffer from such a bias. In order to examine this possibility a 

group of karateka attending a summer training camp were administered the final version of 

the EMI along with the short form of the Marlowe-Crowne Social Desirability Scale 

(Reynolds, 1982). 25 subjects returned completed inventories. 

Scale Pearson's rp 

Stress Management . 239 . 125 
Weight Management -. 110 . 300 
Re-creation . 111 . 298 
Social Recognition -. 052 . 402 
Enjoyment . 176 . 201 
Appearance -. 186 . 187 
Personal Development 

. 
016 

. 470 
Affiliation . 061 . 385 
Ill-Health Avoidance -. 011 . 479 
Competition . 233 . 131 
Fitness . 192 . 178 
Health Pressures -. 232 . 133 

Table 4.11 Correlations between EMI scales and short form of the Marlowe-Crowne 
Social Desirability Scale (Reynolds, 1982). 

There were 19 males and 6 females with a mean age of 25.80 years (SD = 9.54). 

Correlations between the EMI subscales and the Social Desirability Scale ranged from -. 01 

to . 23 (see Table 4.11). None of the correlations were statistically significant at the . 05 

level indicating that, at least with this sample, socially-desirable responding does not appear 

to be a serious problem with the EMI. However, caution is warranted in interpreting these 

results since one cannot conclude too much from non-significant findings due to the lack of 

power of the statistical technique to detect a significant relationship with such a small 

sample (Cohen, 1988,1992). 
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4.1.7 Discussion 1 

This series of studies generally provided good preliminary support for the validity of the 

EMI as a measure of individuals' reasons for exercising. In the first two studies, it was 

found that young adult females rated social recognition and competition as less important 

than their male counterparts and weight management as more important. However, the 

hypothesized differences with respect to exercising for affiliation, stress management and 

fitness were not supported, although there was a trend for the females to score higher on 

the fitness subscale. The results with respect to social recognition are at odds with those of 

Duda & Tappe (1989b) who found young adult females rated this incentive higher than 

their male counterparts. This may reflect cultural differences between the British sample 

used here and the American sample used by Duda & Tappe. It may be that young British 

males are actually more likely to exercise for social recognition than young British females. 

On the other hand, it could be that British males are simply more prepared to report social 

recognition as a reason for exercising. However, the very low and non-significant 

correlation between the social recognition subscale and the social desirability scale, using a 

sample comprised mainly of young adult males, does not lend support to the latter 

interpretation. Nevertheless, it might prove informative to further examine gender 

differences in this relationship. 

The comparison between younger and older women showed, as anticipated, competition to 

be more important to the younger women and ill-health avoidance to be more important to 

the older women. There was also a trend for the younger women to report exercising more 

for social recognition than the older women. Contrary to expectations, it was found that the 

younger women in this sample endorsed exercising for stress management more than the 

older women, and there was a trend for them to endorse fitness as a motive more than the 

older women. The younger women also endorsed personal development more than their 

older counterparts. A potential explanation for the results for stress management, and for 

the higher scores on personal development for the younger age group, is that both these 
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subscales could be influenced by the level of exercise knowledge of the two groups. Whilst 

no data is available on the subjects concerning education level and knowledge about 

exercise, more of the younger women in the sample were undergraduates. It is possible that 

they were more aware of the stress-reduction and personal mastery benefits of exercise than 

the older women. In addition, personal development is concerned with striving to change; 

it could be that older women are less inclined to seek to change than younger women. 

The results with respect to type of exercise involvement largely supported the predictions. 

Both male and female competitors were shown to endorse the competition motive more 

than their non-competitive counterparts. The female competitors also rated personal 

development as more important than the female non-competitors. Since most of the female 

non-competitors exercised in supervised aerobics classes the results suggest that such 

environments may provide less opportunity for the development of personal skills than 

competitive environments. Women who did not participate in competitive activities rated 

weight management as more important than the competitors and there was a trend for them 

to endorse fitness as an exercise motivation more. As there is a strong emphasis on weight 

management and fitness improvement in aerobics classes this result is perhaps not 

surprising. Interestingly, men who competed endorsed affiliation as an exercise motivation 

more than the non-competitors, and there was a trend towards the same effect amongst 

females. This suggests that the sporting environment may provide more opportunity for 

social interaction than recreational exercise environments. Male competitors were also 

found to report enjoyment as a reason for exercising more than their non-competitive 

counterparts. 

The results of these studies replicate several of the salient age and gender differences in 

exercise motivations found in the literature and supported the main predictions regarding 

differences between competitive and non-competitive exercisers. Thus, these studies 

provide preliminary support for the validity of the EMI. 
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4.2.1 Differences Between Weight-Watchers and Aerobics Participants: Testing the 

Validity of the EM!, LCE & the Theoretical Underpinnings of the 

Instruments 

i 

Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 

11 

Note: The material presented in this section has previously been published in Markland, Ingledew, Hardy & 

Grant (1992). 
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4.2.2 Predicting perceived locus of causality and intrinsic motivation from exercise 

motivations 

A third analysis of this data was conducted to provide evidence for the validity of the 

theoretical position adopted for the current research programme, as well as the construct 

validity of the instruments designed for the research. As Kerlinger (1973) points out, 

construct validity goes beyond the establishment of the psychometric integrity of a 

measurement instrument and addresses the validity of the theoretical position underlying the 

instrument's development. Thus, a theoretically-derived instrument should only produce 

meaningful results when used to test hypotheses drawn from a theory if both the instrument 

and the theory itself are valid. In other words, a theoretically derived instrument can only 

be considered valid if the theory itself is valid. As Kerlinger goes on to argue, this 

contrasts with purely empirical approaches that define a test's validity in terms of its ability 

to predict a criterion. In this case, it is enough to determine that a test can distinguish 

between individuals high and low in the property being measured; the issue of why the test 

is successful is of relatively little concern. 

The theoretical position outlined in chapter one suggested that an individuals' reasons for 

exercising could be internally controlling or internally informational. Extrinsic/outcome 

oriented motives for exercising would be more internally controlling, leading to a more 

external locus of causality which thereby undermines intrinsic motivation. 

Intrinsic/involvement oriented motives, on the other hand, would be more internally 

informational, producing a more internal perceived locus of causality and enhancing 

intrinsic motivation. It seems reasonable to hypothesize, therefore, that scores on the LCE 

should be predictable on the basis of EMI subscale scores. In particular, motives reflecting 

an intrinsic/involvement orientation should be positively related to LCE scores, whilst 

motives reflecting an extrinsic/outcome orientation should be negatively related. 
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This hypothesis was tested by performing a stepwise multiple regression analysis with the 

EMI subscales as the predictor variables and LCE scores as the predicted variable. 

However, there was a problem in using all the EMI subscales in the analyses as a number 

of them are intercorrelated (see chapter three). This presented a problem of 

multicollinearity, which can produce unstable regression coefficients (Hedderson, 1987; 

Kerlinger & Pedhazur, 1973). This was circumvented by only selecting EMI subscales that 

did not correlate with one another by more than 0.3. This procedure left four predictor 

variables for entry into the analysis. Two of these (weight management and ill-health 

avoidance) were described in chapter three as representing an extrinsic/outcome goal 

orientation whilst the other two (enjoyment and affiliation) were described as representing 

an intrinsic/involvement orientation. A further potential problem with this analysis is that 

the sample is based on two groups already shown in the previous analyses to be 

significantly different with respect to the variables. Thus the correlations underlying the 

analysis could be due to a third, underlying variable which causes the groups to differ with 

respect to the observed variables. Caution is therefore warranted in interpreting the results. 

Table 4.15 shows the results of the regression analysis. As can be seen, two variables 

entered the equation as significant predictors of locus of causality: enjoyment and weight 

management, accounting for 38.6% of the variance in LCE scores. As predicted, 

enjoyment was positively related, and, more importantly, weight management negatively 

related to locus of causality. Although affiliation and ill-health avoidance did not enter the 

equation, the relationship between ill-health avoidance and perceived causality was also 

negative, as predicted. 

4.2.3 Discussion 2 

The comparison between aerobics participants and weight-watchers provided support for 

the validity of the EMI as well as for the theoretical position adopted for the research 

programme. The community aerobics group clearly exercised for 
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Step 1... Entered enjoyment 

R= . 559 
R2 = . 313 
F= 26.457 
P= . 000 

Step 2... Entered weight management 

R= . 622 R2 change . 073 
R2 = . 386 F change 6.786 
F= 17.941 PF change . 012 
p= . 000 

Variables in the equation... 

Variable ßtP 

Enjoyment . 541 5.198 . 000 
Weight Management -. 271 -2.605 . 012 

Variables not in the equation... 

Variable fi tP 

Affiliation . 067 . 542 . 591 
I11-health Avoidance -. 164 -1.570 . 123 

Table 4.15 Stepwise multiple regression results with LCE scores as predicted variable. 

more intrinsic/involvement oriented reasons than the weight-watchers. Indeed, all six 

subscales of the EMI which were earlier described as representing an intrinsic/involvement 

orientation discriminated between the two groups. It is interesting to note, however, that 

whilst the groups differed with respect to this global goal-orientation, they were not 

significantly different with respect to more extrinsic/outcome oriented motives. Indeed, 

both groups rated weight management as their most important exercise motivation, as 

evidenced by the mean scores on the subscales. Thus, even though the subjects had similar 

outcome motives, they differed on the more intrinsic variables. This suggests that 

intrinsic/involvement and extrinsic/outcome orientations are orthogonal constructs and that 

it is not a case of being either intrinsically or extrinsically oriented. Rather, one can be 
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high in both orientations. Similar findings have been reported by Duda (1985; 1988) and 

Duda & Tappe (1989b) who found that subjects who were high in both task- and ego- 

involvement tended to have participated in sport for longer than those who were either low 

in both orientations or high in one and low in the other. As Duda (1988) points out, an 

individual who emphasises both orientations has two potential sources of success feedback 

and a number of reasons to continue participation. 

Examination of mean scores on the EMI subscales shows that for the weight-watchers, 

weight management and appearance (itself clearly related to weight-loss) were by some 

way the most salient participation motives. If intrinsic motivation for exercise does produce 

the best conditions for long term participation, then the weight-watchers, with their almost 

exclusive focus on weight management as a reason for exercising, would be unlikely to 

continue to exercise if they either found that they were not being successful in controlling 

their weight or if weight control were to become no longer important to them. 

In addition to the evidence for the validity of the EMI, support for the validity of the LCE 

was also found in this study, with the aerobics group having a significantly more internal 

perceived locus of causality for exercise than the weight-watchers. In addition, the aerobics 

participants were significantly more intrinsically motivated. These results reflect the higher 

scores for the aerobics group on the intrinsic/involvement related subscales of the EMI. 

Furthermore, the results of the regression analyses showed that an intrinsic/involvement 

oriented reason for exercising (enjoyment) was associated with a more internal perceived 

locus of causality for exercise, whereas exercising for an extrinsic/outcome oriented reason 

(weight management) was related to a more external locus of causality and lower levels of 

intrinsic motivation. 

There is, admittedly, a certain element of circularity in these conclusions in that the EMI 

and LCE were used to validate each other (at least in the regression analysis) and the theory 

at the same time. Furthermore, the potential limitations of the IMI, described in chapter 
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two, should be borne in mind in considering the results of this study. Taken as a whole, 

however, and bearing in mind Kerlinger's (1973) arguments on the relationships between 

construct validity and theory development described earlier, the results provide reasonable 

evidence for both the validity of the EMI and the LCE and for the theoretical position 

adopted for the current research programme. However, little evidence supporting the 

validity of the health pressures, re-creation, fitness and appearance subscales have been 

presented. This is primarily because comparisons between groups likely to differ on these 

variables have not been made. This, together with the conceptual and internal consistency 

problems associated with the fitness and health pressures subscales outlined in the last 

chapter, suggest caution in the use and interpretation of results with these scales. 

Nevertheless, it was felt that there was now sufficient support for the internal and external 

validity of the EMI and the LCE to warrant their use in the current research programme. 
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CHAPTER 5 

GOAL-SETTING TRAINING FOR EXERCISE: AN OVERVIEW 

5.1.1 Goal-Setting Training as a Means of Enhancing Intrinsic Motivation 

The research programme now moved from the statistical headiness of measurement 

development and construct validation to the applied and rather more turbid world of 

intervention evaluation. In chapter one the parallels between the concept of goal- 

orientations, -the distinction drawn by CET between internally controlling and internally 

informational modes of self-regulation, and contemporary ideas on goal-setting in sport and 

exercise contexts were outlined. It was argued that when individuals' main reasons for 

exercising are focused on outcomes, such as the avoidance of ill-health or weight-loss, they 

are adopting internally controlling standards which will ultimately undermine their intrinsic 

motivation for participation in physical activity. In contrast, when individuals focus on 

intrinsic/involvement oriented reasons they will be regulating their behaviour in an 

internally informational fashion, which will enhance their intrinsic motivation. 

Furthermore, it was argued that individuals will set discrete goals which will enable them 

to satisfy these more global goal-orientations (Burton, 1992; Duda, 1992). 

This led to the question as to whether subjects could be encouraged to direct their attention 

towards a more intrinsic/involvement orientation through goal-setting training which 

focused on setting performance goals at the discrete level, rather than focusing solely on 

the outcomes of exercise participation. It was suggested in chapter one, however, that both 

performance and outcome goals share many of the characteristics of events which have 

been shown to be generally controlling in nature, and that goal-setting might, therefore, 

undermine intrinsic motivation. However, it was also pointed out that whether or not a goal 

will be controlling or informational depends on how the person perceives it. It was 

suggested, therefore, that training individuals to self-set appropriate and effective goals 

might not have deleterious effects on intrinsic motivation for two reasons. Firstly, training 
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subjects to self-set appropriate types of goal for themselves and allowing them to choose 

the types of exercise they undertake, and where and when they exercised should enhance 

perceptions of self-determination with respect to exercise. Secondly, training in setting 

effective goals should lead to experiences of success and increased perceptions of 

competence. Since enhanced perceptions of competence would in this case be within the 

context'of some self-determination, this approach should also enhance intrinsic motivation 

(Deci & Ryan, 1985). 

5.1.2 Elements of the goal-setting programme 

The goal-setting training programme was based on the by now well-established principles 

of effective goal-setting which derive largely from the empirical investigations of Locke 

and his colleagues conducted over the last twenty-five years (e. g. Locke, 1968; Locke & 

Bryan, 1966; Locke & Latham, 1985,1990; Locke, Shaw, Saari & Latham, 1981). In 

particular, the programme was formulated with respect to the practical guidelines suggested 

by a number of authors for the application of goal-setting in sport and exercise contexts 

(Biddle & Mutrie, 1991; Burton, 1989; Hardy & Fazey, 1990; Hardy & Nelson, 1988; 

Harris & Harris, 1984; Locke & Latham, 1985; Martens, 1987; Miller & McAuley, 1987; 

Mutrie, 1985; Rejeski & Kenney, 1988; Weinberg, 1988). In addition, the tenets of CET 

and the implications for goal-setting of the distinction between internally controlling and 

internally informational modes of self-regulation, as discussed in chapter one, were 

considered in the design and implementation of the goal-setting training programme. 

According to the literature, effective goal-setting involves setting specific, challenging, but 

realistically achievable goals (Biddle & Mutrie, 1991; Gould, 1986; Hall & Byrne, 1988; 

Harris & Harris, 1984; Locke et al., 1981; Locke & Latham, 1985). Furthermore, long- 

term targets should be broken down into intermediate and short-term goals (Biddle & 

Mutrie, 1991; Bell, 1983; Carron, 1984; Gould, 1986; Hall & Byrne, 1988; Martens, 

1987; Weinberg, 1988). In addition, the literature suggests that the type of goal needs to be 
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considered. As outlined in chapter one, a distinction has been drawn between outcome and 

performance goals. The sport-related literature in particular tends to the view that 

performers should be discouraged from focusing on outcome goals because of their relative 

uncontrollability (Burton, 1989; Byrne & Terry, 1989; Martens, 1987; Roberts, 1986; 

Weinberg, 1988). Burton & Martens (1986) and Burton (1989) take a somewhat extreme 

position on this issue and argue that only performance goals, based on achieving 

challenging personal performance criteria, can provide the means to develop positive 

cognitions and consistent performance. This negative position with respect to outcome 

goals, which is frequently adopted in the sport psychology literature, is based on the view 

that within competitive sporting contexts, outcome goals can be equated with winning. As 

Burton (1989) points out, winning in sport is a goal evaluated on the basis of social 

comparison, an outcome which is clearly not wholly within the individual's control. 

In the context of health-related and recreational exercise, however, outcome goals are not 

necessarily based on social comparison processes. As Rejeski & Kenney (1988) point out, 

in exercise contexts individuals do tend to focus on outcomes (such as weight-loss), and 

such health- and fitness-related outcome goals can serve as powerful motivators for exercise 

behaviour. This view is supported by the study described earlier of the comparison between 

female aerobic exercise participants and weight-watcher exercisers. Here the prime 

motivator for exercise involvement in both groups was weight-loss. What distinguished the 

aerobics group from the weight-watchers was that they also held a range of other, more 

intrinsically/involvement oriented goals which, it was argued, explained why they were 

more intrinsically motivated. McAuley, Wraith & Duncan (1991) point out that anticipated 

outcomes of exercise participation are likely to be important catalysts in the decision to take 

up exercise in the first place. It has also been suggested that outcome goals possess great 

motivational value in sport contexts (e. g. Hardy & Jones, In Press). If this is the case, it 

would make little sense to try to persuade individuals to ignore such important motivators 

of exercise behaviour on the basis of what seems to be conjecture rather than an empirically 

determined fact. Rejeski and Kenney (1988) argue that it is important to set both outcome 
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and performance goals; the important point is to ensure that the former goals are not too 

rigid and that the latter goals specify the short-term behaviour required to achieve the 

desired outcomes. 

rs 

In addition to performance and outcome goals, process-oriented goals can also be 

distinguished (Hardy, 1988; Hardy & Fazey, 1990; Hardy & Jones, In Press; Kingston, 

Hardy, & Markland, 1992; Hardy & Nelson, 1988). In chapter one, the confusion caused 

by the different ways in which goal-orientations have been labelled was discussed. 

Similarly, there is some confusion in the literature in the labelling of different types of 

discrete goal. Some authors refer to performance goals as process goals (e. g. Mutrie, 1985; 

Rejeski & Kenney, 1988), whilst others (e. g. Elliot & Dweck, 1988; Dweck, 1986) have 

referred to outcome goals as performance goals. In the current context, process goals are 

considered to be qualitative rather than quantitative and to specify the processes which a 

performer could engage in whilst performing (Hardy & Jones, In Press; Hardy & Nelson, 

1988). For example, a jogger might set a goal to focus on breathing correctly whilst 

running; a swimmer might set a goal to focus on the efficiency of their stroke pattern; and 

an aerobics participant might have a goal about maintaining a certain heart rate during the 

execution of their aerobics routines. Such goals can be considered to be important to the 

process of achieving personal performance standards and outcome goals since they would 

enable the individual to train more effectively. 

From a CET perspective, process goals would seem to be generally unlikely to be 

internally controlling. Therefore, the current goal-setting training programme included 

training in setting process-oriented goals. In addition, bearing in mind that exercise 

outcomes are likely to be important to those setting out on an exercise programme 

(McAuley et al., 1991; Rejeski & Kenney, 1988), subjects were not strongly discouraged 

from setting outcome goals. Indeed, they were asked to consider what their long-term 

outcome goals were, but then to set intermediate and short-term performance and process 

goals which would maximize the chances of achieving these outcomes. Actively 
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discouraging subjects from setting goals concerning personally valued outcomes is likely to 

undermine their commitment to other goals, which would then lead to null results (Beggs, 

1990; Locke, 1968). Encouraging subjects to tie their short-term and intermediate goals to 

the outcomes they wish to achieve, however, is likely to enhance their investment in and 

commitment to the goal-setting process. 

On the other hand, as Biddle & Mutrie (1991) point out, it is possible for individuals to 

become obsessive about achieving their goals and to become embroiled in a need to make 

constant improvements. Ultimately, this is likely to lead to experiences of failure. As 

discussed in chapter one, from a CET perspective, rigid adherence to a set of goals is also 

liable to produce internally controlling conditions which would undermine intrinsic 

motivation. Martin, Dubbert, Katell, Thompson, Raczynski & Lake et at. (1984) found 

that subjects who were allowed to participate in the goal-setting process and to set flexible 

goals showed greater adherence to an exercise programme than those who were assigned 

fixed goals. Consequently, subjects in the present study would be encouraged to allow 

some flexibility in their goal-setting behaviour, whilst still bearing in mind that 

commitment to goals is important. 

5.2.1 The Goal-Setting Training Study: Methodological Issues 

The remainder of this chapter gives a general overview of the goal-setting training study 

with respect to methodological and evaluation issues. Specific procedural and 

instrumentation details are given in the methodology section of the next chapter. 

5.2.2 Subjects 

Clearly, if the study was to provide a true test as to whether goal-setting training would 

lead to a shift away from an extrinsic/outcome orientation towards an intrinsic/involvement 

orientation, then the subjects needed to be drawn from a population which was largely 
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outcome-oriented. It was considered that one such group would be post-coronory patients 

who were prescribed exercise as part of a cardiac rehabilitation programme. It seemed 

reasonable to hypothesize that such subjects would be exercising largely to avoid a 

recurrence of their cardio-vascular problems and that they would therefore be strongly 

focused on exercise outcomes. 

Discussions were initiated with the senior cardiologist at a large district general hospital in 

North Wales to determine the feasibility of using such a population. The consultant was 

very supportive of the idea of the study and agreed to assist in finding suitable subjects to 

take part. However, the consultant also insisted that the subjects would have to be given 

individual exercise prescriptions, that exercise goals would have to be set for the subjects, 

and that the exercise sessions should be conducted within the hospital under medical 

supervision. It seemed to the experimenter that such conditions would create a strongly 

controlling motivational climate, and that preventing subjects from setting their own 

exercise goals and from choosing where and when to exercise would be extremely unlikely 

to foster perceptions of self-determination. Thus, the conditions would be completely 

contradictory to those it seemed desirable to create. Consequently, the idea of conducting 

the study within a cardiac 'rehabilitation setting was abandoned and an alternative 

population who could be argued to be both outcome-oriented and able to exercise 

unsupervised was sought. 

Meetings with a community physician revealed that there was a population which seemed to 

meet these requirements: patients with moderate, untreated hypertension. Such patients are 

generally picked up in health screening clinics. Since their condition is not considered 

serious in the short term, they are not usually given anti-hypertensive medication in the 

first instance but are very often given advice to take more exercise to lower their blood 

pressure. It seems quite likely that this advice in itself, coming from an authority figure, 

could create the controlling conditions that the experimenter sought. Furthermore, such 
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patients are not so ill that they need their exercise sessions to be supervised. Consequently, 

this seemed an ideal population to target. 

The heads of six different local general practices were informed about the study and asked 

if they would be willing to refer any suitable candidates for participation. The general 

practitioners were all highly supportive of the project and agreed to refer patients who they 

felt would benefit from involvement in exercise. However, over a period of six months 

only five patients had been referred and of these only two had agreed to consider taking 

part. The decision was taken at this stage to abandon the attempts to obtain subjects from a 

clinical population and instead to recruit subjects from the general population. Since 

individuals starting out on an exercise programme are likely to be motivated by health- and 

fitness-related outcomes (McAuley et al., 1991; Rejeski & Kenney, 1988), it seemed 

reasonable to assume that such a population would also be extrinsically/outcome oriented, 

if not to the same extent as a clinical population. 

5.2.3 Control Procedures: non-specific treatment effects 

Biddle (1992) has pointed to the frequent failure to apply adequate control procedures in 

exercise psychology research: Perkins & Epstein (1988) point out that studies of the effects 

of exercise commonly involve the random allocation of subjects to an exercise treatment 

and a no-exercise control group. This does not allow the researcher to rule out the possible 

influence of non-specific treatment effects on the outcome. An examination of the literature 

reveals that the same criticism can often be levelled at studies of exercise adherence 

interventions. 

Perkins & Epstein (1988) recommend that treatment and control procedures should be 

equivalent with respect to all non-specific factors such as the amount of experimenter 

contact, social support offered, and seasonal influences. In addition, treatment and control 

procedures should have equal credibility with the subjects as methods of achieving 
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behavioural change (Kazdin, 1980; Frank, 1982). Studies have shown that subjects' 

expectations of benefit from training regimens can have a powerful impact on therapeutic 

outcomes, perhaps mediated by higher levels of practice of the techniques that are 

presented (Shaw & Blanchard, 1983). The possibility of experimenter effects also needs 

careful consideration (Shaw, 1976; Hiebert & Fitzsimmons, 1981), especially in a study 

which requires a great deal of contact between the researcher and the subjects. The 

potential for experimenters to inadvertently influence subjects to behave in the direction of 

the experimental hypotheses through paralinguistic and kinesic cues has been well- 

documented (Barber, 1973; Barber & Silver, 1968; Plutchik, 1983; Rosenthal & Fode, 

1963). 

Given that the goal-setting training programme and data collections would involve a 

considerable amount of contact time with the subjects, and that goal-setting training 

implicitly entails providing a credible rationale for the efficacy of the treatment, it was 

decided that the goal-setting training programme should be compared with an attention- 

control or placebo treatment designed to match the time and attentional commitment given 

to the experimental group, as well as a no-treatment or waiting-list control condition. A 

true attention-control treatment should, by definition, be inert with respect to its influences 

on the dependent variables. However, it is difficult to imagine how one could devise a truly 

inert control treatment for an exercise adherence intervention which would at the same time 

be perceived by subjects as a credible means of enhancing motivation. A number of 

alternative attention-control treatments were considered. One approach would be to deliver 

an exercise education programme to the attention-control subjects. However, it was 

considered that the goal-setting group would also require education in how to exercise 

effectively since without an understanding of the principles of physical training it would be 

difficult for them to apply appropriate performance goals. Furthermore, from an ethical 

point of view it was felt important that all the subjects received training in how to exercise 

safely in order to reduce the risk of injuries resulting from involvement in the study. An 

alternative procedure that was considered was to train the attention-control group in setting 
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outcome goals only. This possibility was also discounted since it was considered that it 

would be unethical to administer a treatment which could be hypothesized to actively 

undermine intrinsic motivation for exercise. 

Eventually, it was decided to utilize a combination of existing treatments which have been 

used as a means of enhancing exercise adherence. The treatments chosen were a decision 

balance sheets procedure (Hoyt & Janis, 1975) and training in the use of self-administered 

fitness tests. The decision balance sheets procedure is normally used to help strengthen the 

decision to change behaviour (Rejeski & Kenney, 1988). It involves asking individuals to 

write down the anticipated consequences of changing or not changing their behaviour for 

themselves and for significant others. The procedure has been shown to be effective in 

enhancing adherence to supervised exercise sessions in the short-term (Hoyt & Janis, 1975; 

Wankel, 1984; Wankel & Thompson, 1977; Wankel, Yardley & Graham, 1985). No 

studies, however, have examined the efficacy of the technique for enhancing adherence to 

unsupervised exercise or its long-term utility. For example, Hoyt & Janis' (1975) study 

only examined the effects of the treatment on programme attendance over a seven-week 

period and Wankel, Yardley & Graham's (1985) over a three-week period. 

Self-administered fitness testing is a method frequently advocated in exercise promotion 

programmes such as the Health Education Council's Look After Yourself project and in 

self-help exercise books. There is little research evidence for the efficacy of the application 

of this approach alone, although some studies have used self-assessments of aspects of 

fitness in conjunction with self-monitoring of actual exercise behaviours (e. g. Oldridge & 

Jones, 1983; Juneau, Rogers, DeSantos, Yee, Evans & Bohn, 1987). 

There were a number of reasons for choosing these procedures for the present study. 

Firstly, since they were already in use as a means of increasing exercise adherence, they 

could honestly be presented to the subjects as a 'motivational intervention', thus obviating 

any ethical concerns and providing a credible rationale for their use. In addition, the length 
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of time required for delivery of these procedures could be adjusted to match the time 

commitment given to the goal-setting group. Thirdly, since any volunteers for the study 

would necessarily have already taken the decision to start exercising, it was felt that the 

decision balance sheets procedure might have minimal further impact. 

Most importantly, however, it was considered that the use of these two particular 

procedures would contrast markedly with the approach to goal-setting training adopted for 

this study in one important respect. Three critical features of goal-setting are that it focuses 

the individual's attention on the outcomes they wish to achieve; it specifies the criteria by 

which individuals will determine whether or not they have been successful; and, most 

importantly, goal-setting stipulates the behavioural steps that will be taken to maximize the 

chances that the desired outcomes will be achieved. In contrast, it was felt that the 

attention-control procedure would focus the subjects on the outcomes they wanted to 

achieve by examining the expected consequences of exercising through the decision balance 

sheets procedure. It would also provide them with criteria for evaluating success through 

fitness testing; but it would not specify the behavioural steps required to achieve the 

outcomes. 

Whilst it was recognised that the attention-control procedure might well increase subjects' 

motivation to exercise, without the specification of the behaviours necessary to achieve 

success it was thought that it would be unlikely to lead to an increase in exercise 

participation in the long-term. It was therefore felt that this attention-control procedure 

would provide a rigourous test of the efficacy of the goal-setting training programme. 

Taking all the above considerations into account, it was proposed that the study design 

would involve three groups; a goal-setting training group, an attention-control group and a 

waiting-list control condition. All three groups would receive training in how to exercise 

safely and effectively in the first instance and would then be followed for a period of six 

months. 
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5.2.4 Evaluation of non-specific treatment effects 

Since such lengths were taken to control for non-specific treatment effects, it was also 

decided to check that the control procedures had been effective. This was done in three 

ways. Firstly, to ensure that the attention-control procedure was perceived as an equally 

credible motivational treatment as the goal-setting training, subjects were administered a 

perceived expectations questionnaire measuring the extent to which they believed that the 

training they had received would benefit their fitness, health and adherence to regular 

physical exercise. Secondly, potential experimenter effects were assessed by administering 

a questionnaire tapping the subjects' perceptions of the experimenters' delivery of the 

treatments. Thirdly, a measure of perceived knowledge about exercise was administered 

pre- and post-training to check for equivalence across groups in the experimenter's delivery 

of the education component. 

5.2.5 Outcome evaluation: Exercise Behaviour 

The primary outcome measure of the study was change in exercise behaviour following 

treatments. It is well-recognised that obtaining valid measures of exercise behaviour 

presents severe difficulties (Blair, 1984; Durnin, 1990; Perkins & Epstein, 1988). As Blair 

(1984) points out, the validation of methods is made difficult by the lack of any gold 

standard with which to compare an instrument which purports to be a valid measure of 

exercise. The situation is further complicated by the absence of any universally accepted 

definition of what constitutes 'exercise'. For example, there is the question as to whether 

measures of exercise should include both leisure and occupational activities (Blair, 1984). 

Direct measures of energy expenditure, heart rate or physical movement by mechanical or 

electronic methods are impractical in most instances and so the most commonly adopted 

means of assessment involve various forms of self-report. These have usually taken the 

form of retrospective questionnaires (e. g. Taylor, Jacobs, Schuker, Knudsen, Leon & 
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Debacker, 1978) or structured interviews (e. g. Blair, 1984). However, the validity of 

retrospective methods has been questioned due to subjects' faulty memory of past exercise 

behaviour or deliberate exaggeration (Washburn & Montoye, 1986). Furthermore, such 

methods usually do not allow for the assessment of fluctuations in exercise patterns over 

time. 

Perkins & Epstein (1988) argue that self-recording of exercise behaviour on a continuous 

basis through diaries provides a better method of assessment, but warn that it has to be 

recognised that subjects may respond to the process of self-monitoring by channelling their 

behaviour in socially desirable directions (Kazdin, 1974). Furthermore, self-monitoring in 

the form of exercise diaries is itself a cognitive-behavioural technique that has been 

successfully employed in exercise adherence research (Martin et al., 1984; Oldridge & 

Jones, 1983, Perkins, Rapp, Carlson & Wallace, 1986). Nevertheless, diary records 

provide the most convenient method of assessment, particularly in long-term prospective 

studies, and have the advantage that they do allow for an assessment of fluctuations in 

participation on a daily or weekly basis. In addition, since all subjects in the present study 

were required to keep a diary, any influence it had on exercise behaviour would not vary 

systematically between groups. Finally, as Durnin (1990) points out, whilst diary records 

may be subject to exaggeration, as long as it can be assumed that this bias does not vary 

systematically between groups it will not have too much influence in a comparative study. 

Consequently, the diary method was chosen to assess exercise involvement following 

training in the present study. In order to simplify the measurement of baseline levels of 

exercise behaviour prior to training, however, a measure of subjects' reported exercise 

levels during a typical week would be employed. 

5.2.6 Assessment of goal-setting skills 

The principal requirement with respect to the assessment of goal-setting skills was to 

demonstrate that the goal-setting training did lead to an improvement in skill levels. An 
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indirect indication of this could be obtained by examining changes in exercise behaviour 

and by appropriate changes in the psychological variables under investigation. It seemed 

desirable, however, to attempt to obtain a more direct measure of goal-setting skills as 

well. 

Unfortunately, no psychometrically validated instruments for measuring goal-setting skills 

which would have been suitable for the present study could be found. One approach which 

has been used is to examine goal-performance discrepancies, based on the rationale that 

more skilled goal-setters will set more accurate goals (e. g. Ward & Eisler, 1987; Burton, 

1989). However, this approach is perhaps more suited to laboratory studies, where the 

target task can easily be defined and measured, and is somewhat limited to the examination 

of performance and outcome goals. Burton (1989) did use this technique in his field study 

of goal-setting training for competitive swimmers, but here the focus was on a particular 

performance criterion: swimming times. Thus it was relatively easy to determine the 

discrepancy between goals set and actual performance. Such an approach would not be 

suitable for the present study where subjects would be setting a wide range of different 

types of goal. 

Given these problems, a new set of items was designed to tap various aspects of goal- 

setting behaviour and perceptions of goal success. In addition, subjects were questioned 

about their goal-setting behaviour in a final follow-up interview. Whilst the goal-setting 

scales have not been validated, it was felt that they would at least give some insight into the 

subjects' goal-setting behaviour and were preferable to not attempting to measure goal- 

setting skills at all. 

5.2.7 Psychometric assessments 

The goal-setting training programme was hypothesized to enhance exercise participation 

through its influence on subjects' exercise motivations, perceived locus of causality, 
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perceptions of competence and intrinsic motivation. Consequently, all these variables were 

measured at pre-test and at several follow-up tests using the EMI, LCE and the generalized 

version of the IMI described in chapter two. 

5.2.8 Process evaluation 

It was apparent that there were a number of factors inherent in the design of the study, 

other than non-specific treatment factors and the goal-setting training programme itself, 

which might account for any changes in exercise behaviour that occurred. Two of these, 

the exercise education component and keeping the exercise diary, would be common to all 

the treatment groups. In addition, there was the likelihood that the attention-control 

procedure would have some effect on exercise participation, at least in the short term. 

Therefore, even if there were increases in participation levels, it was considered that it 

might prove difficult to disentangle the various programme factors to determine exactly 

what had been effective and what had not. 

Consequently, it was decided to conduct a process evaluation as well as an outcome 

evaluation. Nutbeam & Catford (1987) describe process evaluation as a method of 

examining the mechanisms of change in intervention studies. Process evaluation is intended 

to identify features of a project which enhance or hinder its chances of success. Such 

evaluations can, it is argued, assist in attributing causality to the intervention programme as 

well as helping to identify successful component parts of a programme. Process evaluation 

was included in the present study in the form of self-report scales measuring subjects' 

perceptions of their involvement in the study with respect to programme factors such as the 

exercise education component, the motivational components, and the use of the exercise 

diary. These scales were administered at the final follow-up. In addition, the subjects 

underwent a structured interview designed to assess perceived barriers to exercise, 

perceptions of additional factors that might help them to maintain a physically active 

lifestyle and, as already mentioned, goal-setting behaviour. 
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CHAPTER 6 

THE GOAL-SETTING TRAINING STUDY 

6.1.1 Hypotheses 

The aims of the goal-setting training study were described in the previous chapter. A 

number of hypotheses were generated which can be grouped into three areas: preliminary 

hypotheses concerning checks for equality of the groups with respect to expectations of 

success and experimenter effects; principal outcome hypotheses concerning treatment 

effects on exercise behaviour, motivational variables and goal-setting behaviour; and finally 

process-related hypotheses concerning perceptions of the benefits of the training the 

subjects received. Specifically, the following hypotheses were tested: 

Preliminary hypotheses: 

1 There would be no differences between groups with respect to expectations of success 

due to involvement in the study, measured at the end of the training period. 

2 There would be no differences between groups with respect to perceptions of the 

experimenter's delivery of the training programmes, measured at the end of the 

training period. 

3 All three groups would show an increase in exercise knowledge following the exercise 

education component, but there would be no group x test interaction. 

Principal outcome hypotheses: 

4 Goal-setting trained (GST) subjects would show an increase in the frequency and 

duration of exercise when compared to waiting-list control (WLC) and attention- 

control (AC) subjects. 
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5 GST subjects would show a shift towards a more internal perceived locus of causality 

for exercise, as measured by the LCE, in comparison to WLC and AC subjects. 

6 GST subjects would evidence an increase in intrinsic motivation, as measured by the 

generalized version of the IMI described in chapter two, in comparison to WLC and 

AC subjects. 

7 GST subjects would show a shift in their reasons for exercising in comparison to WLC 

and AC conditions. Specifically, it was predicted that GST subjects would increase 

their scores on four of the six subscales described in chapters three and four as 

representing an intrinsic/involvement orientation: enjoyment, re-creation, personal 

development, and fitness. Since the GST programme would not directly address 

exercising for stress management and affiliation, changes in these subscales were not 

hypothesized. In addition, since the training programmes would not actively discourage 

subjects from considering exercise outcomes, no changes in the more 

extrinsic/outcome subscales were hypothesized. 

8 GST subjects would show more optimal goal-setting behaviour at the end of the study 

than the WLC and AC subjects, as assessed by scales measuring the extent to which 

they applied the principles of effective goal-setting. 

Process-related hypotheses: 

9 Given that it was hypothesized that the GST subjects would be more successful in 

increasing their levels of exercise involvement, it was also hypothesized that GST 

subjects would have more positive views of their involvement in the study at six-month 

follow-up than the WLC and AC subjects, as measured by scales designed to assess 

perceptions of programme factors. 
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6.2.1 Method 

Subjects 

Subjects were recruited through four sources: referral by local general practitioners, as 

described in the previous chapter; an article in the local newspaper outlining the nature of 

the project; an advertisement posted on the staff notice boards of local hospitals; and a 

similar notice displayed on the staff notice boards of every department in the local 

university. The article and advertisements outlined the nature of the study, and asked for 

volunteers who were not presently exercising regularly and who wished to develop their 

motivation for participation in physical activity. Interested parties were asked to telephone 

the researcher to receive details. 

Sixty-five telephone enquiries were received from 57 women and 8 men. Enquirers were 

informed that they would be taking part in a research project lasting over six months which 

would involve periodic data collections. They were told that they would receive an 

educational programme designed to teach them how to exercise safely and effectively, and 

that they would be allocated at random to one of three treatment conditions, either 

receiving one of two different motivational programmes or not receiving any motivational 

training in the first instance. It was explained that the efficacy of the two motivational 

treatments was being compared and that at the end of the study, if one treatment appeared 

to be superior to the other, those who had not undergone this treatment, and those who had 

received no treatment, would be offered the most efficacious programme. It was explained 

that the programme would not involve the prescription of an exercise programme or 

attendance at supervised exercise classes; rather that the study was designed to evaluate 

ways of helping people to organise and adhere to their own exercise sessions of whatever 

nature they chose. It was emphasized that the focus of the study was on motivation for 

participation. Finally, the enquirers were told that they would be required to sign a 

statement of informed consent at the outset of the programme and that they should check 

with their G. P. s that there were no contra-indications for them to commence an exercise 
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programme. Given the involvement of the local G. P. s, details of the study were forwarded 

to the medical ethics committee of the local health authority for approval. This was given. 

Of the 65 enquirers, five reported that they already exercised regularly and were therefore 

not suitable subjects for the project. The remaining 60 individuals expressed a desire to 

take part and agreed to attend an initial meeting to receive more details and to complete the 

first data collection. Two of the sixty-five enquirers were referred by their G. P. s. 

6.2.2 Instruments 

During the course of the study the following instruments were administered: 

1 Demographic Questionnaire. A short questionnaire detailing name, date of birth, 

occupation and spouse's occupation. 

2 Present Exercise Involvement Questionnaire (Appendix 5a). A chart detailing the 

frequency, duration, intensity and types of physical activity undertaken in a typical 

week (Fox, 1989; personal communication, Reference Note 1). 

3 Exercise Knowledge Questionnaire (Appendix 5b: Parfitt, Markland & Mabbutt, 

Reference Note 2). This is a six-item instrument, responded to on 5-point Likert-type 

scales, designed to tap individuals' perceived knowledge of how to exercise safely and 

effectively. This questionnaire had been developed in a previous study examining 

differences in exercise knowledge and previous exercise history between women who 

took part in supervised exercise programmes only and women involved in unsupervised 

forms of exercise (self-directed exercisers). The sample comprised 58 female 

exercisers. Principal components factor analysis with oblique rotation had yielded two 

factors with eigenvalues greater than 1.00, accounting for 77.3% of the variance. 

However, the two factors were conceptually indistinct and the initial factor matrix 
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indicated that all six items loaded > 0.6 on the first factor. In addition, the correlation 

between the derived subscales was 0.423, item-total correlations were all greater than 

0.512, and Cronbach's alpha reliability coefficient for all six items was 0.846. Thus 

there was evidence that a unitary construct underlay the obtained factor structure and 

so the six items were treated as a single scale. No data on test-retest reliability are 

available. However, some evidence for construct validity was shown in the original 

study by the self-directed exercisers scoring significantly higher on the scale than the 

supervised exercisers (self-directed: N= 30, mean = 21.214, SD = 5.640; 

supervised: N= 28, mean = 16.700, SD = 5.086; t(56) = 3.21, P=0.001, one- 

tailed test). 

4 The Exercise Motivations Inventory (EMI). 

5 Intrinsic Motivation. This was assessed using the generalized version of the Intrinsic 

'Motivation Inventory (IMI) described in chapter two, without the perceived choice 

subscale. 

6 The Locus of Causality for Exercise Scale (LCE). 

7 Perceived Expectations Scales (Appendix 5c). A set of three items designed to assess 

individuals' expectations of success with respect to their involvement in the project. 

This instrument was modelled after the ideas of Borkovec & Nau (1972) on the 

measurement of expectancies of therapeutic benefit and based on similar scales used by 

Moses, Steptoe, Mathews & Edwards (1989) in a study of the effects of exercise 

training on mental well-being. The three items were scored on seven-point Likert-type 

scales. They asked the extent to which subjects believed that their involvement in the 

project would benefit their fitness, health, and adherence to regular exercise. 
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8 Experimenter Effects Scales (Appendix 5d). A set of nine items, scored on six-point 

Likert-type scales, designed to tap subjects' evaluations of the researcher's delivery of 

the training programmes. This instrument was based on the ideas of Shaw (1976) on 

the measurement of therapist equivalence and on scales used by Hiebert & 

Fitzsimmons (1981) in a study comparing the efficacy of various anxiety intervention 

programmes. Subjects were asked to rate aspects of experimenter characteristics such 

as enthusiasm, interest in the members of the group and clarity of presentation. 

9 Exercise Diary. The subjects were provided with exercise diaries in which they were 

required to indicate the duration, intensity and types of exercise undertaken on a daily 

basis. 

10 Programme Factor Scales (Appendix 5e). These comprised 12 items, responded to on 

six-point Likert-type scales, designed to tap subjects' perceptions of the benefits of 

having been involved in the study. The items formed four distinct sets: four items 

concerning overall impressions of how worthwhile involvement in the study had been; 

four items concerning how beneficial different aspects of the exercise education 

component had been; three items referring to the perceived benefits of the respective 

motivational training programme each group had received and a single item concerning 

how useful keeping the exercise diary had been. 

11 Goal-setting behaviour scales (Appendix 5f). These comprised six items, responded to 

on six-point Likert-type scales, designed to assess the extent to which subjects applied 

the principles of effective goal-setting with respect to exercise. 

12 Structured Interview (Appendix 5g). At the end of the study the subjects underwent a 

short structured interview. The questions asked in the interview concerned perceived 

obstacles to regular exercise, factors that might help in the maintenance of an active 

lifestyle, aspects of the training regimens common to the treatment conditions, the use 
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of alternative strategies to help maintain motivation to exercise, and further questions 

about goal-setting behaviour. 

6.2.3 Procedure: Initial Meeting 

Following the telephone contacts, interested subjects attended an initial meeting at which 

they received a further explanation of the project and what would be expected of them, and 

completed the initial data collection. Of the 60 potential subjects that had previously 

indicated a willingness to take part, 39 attended the meeting (31 women and 8 men). Those 

present at the meeting first signed a statement of informed consent based on guidelines for 

obtaining informed consent for involvement in outpatient cardiac rehabilitation programmes 

(American College of Sports Medicine, 1986) and guidelines for the practice of ethics 

committees in medical research (Royal College of Physicians, 1986). Following this the 

subjects completed the following instruments to determine baseline values for the variables 

in question: 

1 Demographic Questionnaire. 
2 Present Exercise Involvement Questionnaire. 
3 Exercise Knowledge Questionnaire. 
4 EMI. 
5 IMI. 
6 LCE. 

The subjects were then assigned to treatment groups on the basis of a pre-determined, 

randomized sequence. However, given that 21 of the subjects who had agreed to take part 

by telephone contact had failed to attend the initial meeting, and that further drop-outs 

could reasonably be anticipated during the course of the study, it was decided at this stage 

to allocate those subjects who were present to the goal-setting and attention-control groups 

only, in order to ensure adequate numbers. The subjects who had failed to attend the 

meeting were then followed-up with a view to allocating them to the waiting-list control 

condition. It was recognized that this might introduce a systematic bias between this group 

and the two active treatment groups. However, on re-contacting these subjects, all 21 stated 

that they had decided not to take part because they could not afford the time to attend the 
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training sessions. Consequently, the study was reduced to examining the effects of the goal- 

setting training programme in comparison to the attention-control procedure. 

The randomization procedure left 20 subjects in the goal-setting training group (15 women, 

5 men) and 19 in the attention-control group (16 women, 3 men). Schedules of convenient 

dates and times for attendance at the exercise education and motivational training sessions 

were then worked out with the subjects such that each session involved small groups of 

between five and ten subjects in order to maximize the tailoring of the treatments to 

individual needs. 

6.2.4 Exercise Education Sessions 

Of the 39 subjects who had agreed to continue with the study, only 31 attended the initial 

exercise education sessions (17 in the goal-setting group; 12 women, 5 men; and 14 in the 

attention-control group; 12 women and 2 men). The exercise education programme was 

administered across two sessions held during the week following the initial meeting. Each 

session lasted two hours. The aim of the programme was to teach the subjects how to 

exercise safely and effectively. It was based on material produced for the Health Education 

Council's Look After Yourself project, and the National Coaching Foundation's 

introductory study pack 'The Body in Action'. 

Session One 

Session One involved first defining fitness and explaining the principal factors affecting it 

(heredity, age, lifestyle and training). An explanation of the components of health-related 

fitness (stamina, strength and suppleness) was also given. The concept of cardio-vascular 

fitness and the differences between aerobic and anaerobic exercise were explained, then a 

discussion of the health-related benefits of an active lifestyle was held. Following this, the 

subjects were introduced to the principles of training (adaptation, progressive overload, 

specificity and reversibility). It was explained that overload could be achieved by variations 
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in the frequency, duration and intensity of exercise. It was emphasized that from a health- 

related perspective, frequent participation was of prime importance rather than exercising at 

high intensities, and that exercise does not have to be strenuous to be effective (Godin, 

Shephard & Colantonio, 1986). The subjects were encouraged to view the maxim: "no 

pain, no gain" as inappropriate in a health-related context. The session concluded with a 

discussion of the ways in which different types of physical activity might influence 

different components of fitness. The subjects were provided with copies of the Health 

Education Council's 'Look After Yourself Health Guide' and the Health Promotion 

Authority for Wales' booklet: 'Exercise: Why Bother? '. Welsh language versions of these 

booklets were made available for those who wanted them. 

Session Two 

The second session involved more practical activities. The importance of warm-up and 

cool-down routines together with the need to adopt safe methods of stretching for 

developing flexibility was explained. The subjects were then led through a warm-up routine 

and some safe stretching exercises. The discussion moved on to an exploration of the role 

of intensity of exercise. The subjects were taught how* to calculate safe and effective 

training ranges based on percentages of age-related maximum heart rate (HR Max). The 

subjects were also shown how to monitor heart rates by palpation of the radial pulse, and 

how to calculate their own age-related HR Max, and the heart rates required to reach 60%, 

70% and 80% of their HR Max. The subjects then walked/jogged with the researcher at 

intensities sufficient to raise their heart rates through these training ranges. At the end of 

the session the subjects were provided with a hand-out detailing safe stretching exercises, 

and a booklet which included a chart detailing age-related HR Max and heart rates for 

different training ranges in different age groups, together with a description of how to 

measure heart rates and how to calculate appropriate training ranges (Appendix 6a). 
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6.2.5 Goal-Setting Training 

The goal-setting training programme was delivered in three 90-minute sessions. Sessions 

one and two were held during the week following the exercise education programme, and 

the third session was held during the week following this. 

Session One 

The introductory session involved a definition of goals and the presentation of a rationale as 

to why goal-setting should help individuals to maintain a programme of regular physical 

activity. The importance of goal-achievement to the maintenance of motivation was 

explained, and subjects were encouraged to view goal-setting as a means of turning their 

intentions into action. The difference between goals (as concrete, specific targets) and 

vaguely stated objectives was illustrated with examples from health and fitness-related 

contexts. It was suggested that long-term fitness-related objectives could best be achieved 

by breaking them down into specific, more easily manageable, intermediate and short-term 

goals. 

Session Two 

The second session focused on a more detailed examination of the goal-setting process and 

on enabling the subjects to develop their own goal-setting schedules. The relative merits of 

different types of goal were discussed (outcome, performance and process). Subjects were 

told that outcome goals could be important long-term motivators, but that the chances of 

achieving these desired outcomes would be maximized by setting performance and process 

goals which would support the achievement of their outcome goals. 

The parameters of effective goals were then explained with reference to the need for 

specificity, measurability and controllability. Optimum goal difficulty was discussed and 

the subjects encouraged to set goals which were both challenging and realistic. Subjects 
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were introduced to 'Hardy & Fazey's (1990) goal-setting questionnaire (included in 

Appendix 6b) as a means of checking whether or not their goals were likely to be effective. 

Subjects were then taught how to plan a goal schedule. It was explained that this involved 

first establishing a principal objective and then converting this into a specific long-term 

goal which could be achieved in about six months time. For example, if the objective was 

to improve one's aerobic fitness, this could be stated as an improvement in a specific 

performance criterion such as increasing the distance one could swim without a rest. Next, 

the goal schedule should include two or three intermediate goals which would lead towards 

the long-term goal and could be achieved by the end of the month, followed by at least one 

short term goal for each intermediate target which would form the basis of their exercise 

behaviour over the following week. The importance of weekly and monthly goal- 

evaluations to assess progress and adjust goals as necessary was then explained, whilst 

major goal-adjustments within a 'goal-period' were discouraged. The subjects were given a 

booklet entitled 'The Exerciser's Guide To Goal-Setting' (Appendix 6b) which covered all 

the areas discussed during the training and included an example of a goal schedule. 

Subjects were asked to take this home and read it, and then to plan their own goal schedule 

using pro-formas which were provided. Subjects were asked to return the following week 

with their completed goal schedules. 

Session 3 

The third session involved a group troubleshooting exercise. Each subject presented their 

own goal schedule in turn and the other subjects, with guidance from the researcher, 

performed a critique of the schedule. Suggestions for improvements were made by 

members of the groups and the researcher and the subjects were encouraged to share their 

ideas on how to set effective goals. This process enabled each subject to improve their own 

goal schedule and to gain further experience with setting a range of different goals. This 

completed the goal-setting training. 
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6.2.6 Attention-Control Training 

As with the goal-setting training, the attention-control training programme was delivered in 

three 90-minute sessions for each subject, with two sessions held during the week following 

the exercise education programme and the third session held during the following week. 

The attention-control treatment was referred to as 'motivational training' throughout the 

period of contact with the subjects. 

Session One 

Session One involved first providing a credible rationale as to why the training should be 

beneficial. The subjects were presented with a model entitled 'The Motivational Process' 

(Appendix 6c). It was argued that with respect to exercise behaviour, the motivational 

process comprised three stages: the first involved a consideration of the individual's reasons 

for exercising, the second their actual exercise behaviour, and the third the consequences of 

exercising. Subjects were told that continued involvement in exercise would depend on 

whether the actual consequences of exercising matched their expected consequences. It was 

explained to the subjects that we had already dealt with the actual exercise behaviour stage 

of the model by educating them in how to exercise and that the motivational training would 

now focus their attention on their reasons for exercising and on making clear the 

consequences of their exercise involvement. 

Following the presentation of the model, the subjects were required to complete decision 

balance sheets based on the procedure described by Hoyt & Janis (1975). The subjects 

completed one sheet with respect to expected gains to themselves, one for expected gains to 

significant others, one with respect to self-approval if they did maintain their exercise 

behaviour, and one with respect to their expected consequences of not exercising. 
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Session Two 

Session Two began with the presentation of a second model entitled 'Self-Monitoring and 

Motivation' (Appendix 6d). It was explained that whilst the first session had focused on 

reasons for exercising, or the beginning of the motivational process, this session would 

examine the consequences of exercising, or the other end of the process. It was argued that 

by monitoring one's fitness levels, motivation for exercise would be strengthened. If the 

monitoring indicated a degree of improvement, one would feel successful and be motivated 

to continue. If, on the other hand, the monitoring indicated no improvement, one would be 

motivated to try harder in the future. A graph portraying the self-monitoring of resting 

heart rate by an imaginary individual was presented to illustrate this process. 

The subjects were then taught a number of possible ways of monitoring their fitness levels. 

The following self-administered tests of aerobic fitness were explained: 

1 Monitoring of resting heart rate (American College of Sports Medicine, 1980) 

2 Harvard step test (Sharkey, 1979) 

3 1.5 mile walk/run (Cooper, 1982). 

45 minute endurance test (Klinger, Adrian & Tyner-Wilson, 1986). 

In addition, the subjects were shown how to measure changes in flexibility by variations on 

the sit-and-reach test and the shoulder girdle test (Klinger, Adrian & Tyner-Wilson, 1986). 

Suggestions for devising tests of strength improvement using weights were made, whilst 

cautioning that advice should be sought on the safe use of weights if they chose to focus on 

strength training. They were taught how to perform simpler tests of strength improvement 

using press-ups and modified press-ups. Subjects were encouraged to choose one or two 

tests, to measure themselves on those tests during the next week, to re-administer the tests 

at roughly one month intervals and to keep a written or graphical record of their progress. 

At the end of the session, the subjects were given a booklet describing self-administered 

fitness tests (Appendix 6e). 
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Session Three 

The final session involved engaging the subjects in a discussion of the self-monitoring tests 

that they had chosen and sharing their experiences with the tests on a group basis. In this 

way the interactive atmosphere of the final goal-setting training session was reproduced. 

Following this, the subjects were asked to complete the decision balance sheets again, with 

the rationale given that having had time to think about their exercise involvement, their 

responses might have changed from the first occasion and would therefore reflect a more 

accurate picture of their expected consequences of exercising. This completed the attention- 

control training. 

6.2.7 Data Collections 

Following the completion of the training elements both groups were provided with exercise 

diaries and were asked to start completing them at the beginning of the following week. 

Each diary covered a ten week period. The diaries were collected at subsequent data 

collections and new ones issued. 

At the end of the third training session all subjects from both groups completed the 

Exercise Knowledge Questionnaire for a second time, the Perceived Expectations Scales 

and the Experimenter Effects Scales. In order to attenuate the chances of a social 

desirability response bias, subjects were asked to complete the latter two instruments then 

seal them into an envelope which was provided. They were told that the researcher would 

not see their individual responses to these questionnaires, rather that they would be opened 

and the responses recorded on a computer by a colleague and that the researcher would 

only see the results for the groups as a whole. In fact, this explanation was bogus. 

Subsequently, the subjects were visited in their own homes during the eighth, sixteenth and 

twenty-fourth weeks following the end of the training period. At these meetings the 

subjects were questioned as to how they were progressing and, if required, further advice 
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with respect to safe and effective exercising or the availability of exercise facilities was 

offered. The goal-setting trained subjects were encouraged to continue to set themselves 

exercise goals and the attention-control subjects were encouraged to keep monitoring their 

fitness levels. However, in order to prevent any systematic treatment bias arising between 

groups, no further advice with respect to the training regimens was offered. The subjects 

were questioned about their exercise behaviour over the previous few weeks and the 

exercise diaries were scrutinized on a week by week basis with the subjects in order to 

ascertain that they did represent a full and accurate record of their exercise behaviour. 

At the 8,16 and 24 week follow-ups the subjects again completed the EMI, LCE and IMI. 

At 24 weeks the set of programme factor scales and the set of goal-setting behaviour scales 

were also administered. In addition, the subjects underwent the short structured interview, 

which was tape-recorded for convenience. 

6.2.8 Drop-outs 

Three subjects dropped out of the study during the training period, stating that they were 

unable to attend the remaining sessions due to family or work commitments. There was one 

male and one female drop-out from the goal-setting group and one female from the 

attention-control group. 

6.2.9 Debriefing 

Some time following the end of the study all the subjects were invited to attend a meeting 

at which they were debriefed about its purpose, given an explanation of the theoretical 

background, and were presented with the principal results. Attention-control subjects were 

offered the goal-setting training programme. 
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6.3.1 Results 

Data analyses 

The analyses involved the use of single and two-factor MANOVAs, 2-factor ANOVAs and 

t-tests. Initial tests were performed for all analyses to determine whether the homogeneity 

of variance assumption had been met and that the ' data at least' approximated normal 

distributions. Where necessary, data transformations were performed in order to meet the 

assumptions. These are described in the appropriate places in the results section. 

Differences between groups on single, unrelated dependent variables were tested for by 

independent samples t-tests. Where initial F-tests indicated that the homogeneity of 

variance assumption had been violated, separate variance estimate t-tests were performed. 

Otherwise pooled variance estimates were used. 

Where differences between the two groups were being examined with respect to relatively 

homogeneous sets of dependent variables, rather than individual variables, single factor 

MANOVAs, using Hotelling's T2 as the test statistic, were employed. Specifically, this 

method was used to analyse the differences between the groups with respect to the 

Perceived Expectations, Experimenter Effects, Goal-setting Behaviour and Programme 

Factor scales. Acceptable Cronbach's alpha reliability coefficients were used as the criteria 

for determining whether there was any justification for grouping the theoretically related 

sets of items together in these analyses. Significant effects were followed-up by 

examination of discriminant structure coefficients to determine which individual variables 

contributed to the multivariate effect. Adopting Pedhazur's (1982) guidelines, values 

greater than 0.3 were considered meaningful. Univariate t-test results are also reported 

following significant multivariate results in order to give further insight into the relative 

contributions of each dependent variable. 

Two-factor (group x test) ANOVAs were performed to analyse differences between groups 

where repeated measures were taken. Significant effects were followed-up with Newman- 
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Keuls multiple-range tests. Where repeated measures were taken with sets of dependent 

variables which could be meaningfully grouped together, such as with the subscales of the 

IMI, two-factor MANOVAs were performed. Wilk's criterion was used as the test statistic 

for these analyses. The significance level for all tests was set at a nominal alpha = 0.05. 

However, results which approached significance at the 5% level were also noted. With the 

exception of follow-up Newman-Keuls tests, exact probability levels are given throughout. 

6.3.2 Subject characteristics 

The final sample, after drop-outs had left the study, comprised 15 subjects in the goal- 

setting group (11 female,, 4 male: mean age = 39.267, SD = 6.147) and 13 in the 

attention-control group (11 female, 2 male: mean age = 38.231, SD, =. 11.054). A 

separate variance estimate t-test revealed that the two groups were not significantly 

different with respect to age (t(18.17) = 0.30, P= . 768). 

The majority of the subjects (25) were employed full-time in professional or skilled 

occupations. The remaining three subjects, two in the GST group and one in the AC group, 

were housewives. The majority (18) were married. There were five single subjects in each 

group, all female. Of the married subjects, 11 in the GST group and six in the AC group 

had at least one child under the age of 16 living at home. Only one subject in each group 

was a smoker (both females). Fifteen of the subjects had responded to the newspaper article 

requesting volunteers, six had seen the advertisements posted within local hospitals, five 

had seen the advertisements posted in university departments and two had been referred by 

their G. P. s. 

6.3.3 Baseline exercise behaviour 

A separate variance estimate t-test revealed no significant differences between groups with 

respect to reported weekly frequency of exercise prior to the study (GST mean = 0.867 
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sessions per week, SD = 0.640; AC mean = 1.077, SD = 1.115; t(18.53) = 0.60, P= 

. 556). A pooled variance estimate t-test also revealed no difference with respect to reported 
weekly duration of exercise (GST mean = 27.0 minutes per week, SD = 23.513; AC 

mean = 38.077, SD = 38.054; t(26) = 0.94, P= . 356). 

6.3.4 Preliminary hypotheses: Perceived expectations, experimenter effects and 

exercise knowledge 

Table 6.1 shows group means and standard deviations for the Perceived Expectations Scale 

items. Cronbach's alpha ' for the set of items was . 886. A single factor MANOVA 

(Hotelling's T2 test) with the three items as the dependent variables revealed that the groups 

were not significantly different with respect to perceived expectations (Hotelling's T2 = 

. 109, F(3,24) = 0.869, P= . 471). 

Item GST AC 
Mean SD Mean SD 

Improve fitness 
Improve health 
Exercise regularly 

5.067 0.704 4.692 1.109 
5.133 0.834 4.615 1.193 
4.867 0.743 4.769 1.013 

Table 6.1 Means and SDs for the Perceived Expectations Scale items by group. 

Group means and standard deviations for the Experimenter Effects Scale items are shown 

in Table 6.2. Cronbach's alpha for the set of items was . 809. A Hotelling's T2 test with the 

nine items as the dependent variables revealed no significant difference between the groups 

(Hotelling's T2 = . 196, F(9,18) = 0.393, P= . 923). 
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Item GST 
Mean SD Mean 

AC 
SD 

Knowledge 5.800 0.414 5.692 0.630 
Communication 5.400 0.737 5.154 0.899 
Interest 5.533 0.743 5.231 0.927 
Respect 5.667 0.724 5.846 0.376 
Questions 5.333 0.724 5.462 0.776 
Rapport 5.133 0.915 5.000 0.913 
Enthusiasm 5.600 0.507 5.615 0.870 
Written information 5.867 0.352 5.692 0.630 
Clarity 5.533 0.640 5.231 0.927 

Table 6.2 Means and SDs for the Experimenter Effects Scale items by group. 

Table 6.3 shows group means and standard deviations for the Exercise Knowledge 

Questionnaire at pre- and post-test. A 2-factor ANOVA (group x test with repeated 

measures on test) revealed a significant main effect for test (F(1,26) = 94.02, P< . 001), 

no main effect for group (F(1,26) = 3.45, P= . 075) and no interaction effect (F(1,26) _ 

0.48, P= . 495). 

GST AC 
Mean SD Mean SD 

Pre-test 16.933 6.713 13.385 3.820 
Post-test 25.267 3.674 23.000 4.123 

Table 6.3 Means and SDs for Exercise Knowledge Questionnaire by group. 

6.3.5 Principal outcome hypotheses 1: Exercise Behaviour 

The large amount of data generated by the exercise diaries was reduced to more 

manageable proportions by calculating the mean frequency and duration of exercise per 

week over each four week period. This gave one data point each for frequency and duration 
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for each of the six months of the study in addition to the pre-training baseline data (Tests 1 

to 7). In order to allow for reasonable abstinence from exercise due to illness, the 

frequency and duration of exercise for any week in which a subject reported being unable 

to exercise because they were ill was taken to be the mean frequency and duration for the 

previous two weeks. Whilst all the subjects complied with the instructions to record their 

frequency, duration and types of exercise undertaken throughout the study period, few 

subjects recorded exercise intensity. Consequently, it was not possible to include intensity 

in the analyses. 

The data were analysed by two 2-factor ANOVAs (group x test, with repeated measures on 

test), with exercise frequency and duration as the dependent variables. It was predicted that 

there would be a significant interaction with the GST group showing greater increases in 

exercise participation than the AC group. 

Exercise Frequency 

Figure 1 shows the mean frequency of exercise per week at baseline (Test 1), measured 

with the Present Exercise Involvement Questionnaire, and at each month throughout the 

study (Tests 2 to 7) for the two groups. The means and standard deviations for frequency 

are given in Table 6.4. Homogeneity of variance tests revealed that the group variances 

were significantly different at all six follow-up tests (Bartlett-Box Fs (1,1996) ranging from 

4.830 to 8.859, Ps = . 028 to . 003), thus violating one of the assumptions of ANOVA. 

Consequently, the scores were square-root transformed, resulting in no significant 

differences in group variances (Bartlett-Box Fs (1,1996) ranging from . 002 to 1.852, Ps = 

. 963 to . 174) and subsequent analyses were performed on the transformed scores. The 

ANOVA revealed a significant main effect for test (F(6,156) = 13.77, P< . 001), whilst 

the main effect for group (F(1,26) = 1.71, P= . 203) and the group x test interaction 

(F(6,156) = 0.67, P= . 673) were not significant. Post-hoc comparisons of means using 

Newman-Keuls tests showed that mean frequency of exercise per week was 
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Figure 1 Mean frequency of exercise per week by group at tests 1 to 7. 

Test Mean 
GST 

SD Mean 
AC 

SD 

1 0.867 0.640 1.077 1.115 
2 3.733 2.765 2.615 1.416 
3 3.167 2.339 2.258 1.027 
4 3.133 2.704 2.104 1.086 
5 3.167 2.962 1.971 1.327 
6 3.000 2.656 2.173 1.382 
7 3.033 2.689 1.981 1.301 

Table 6.4 Means and SDs for mean frequency of exercise per week by group at tests 1 
to 7. 

significantly increased between Test 1 and Test 2 and that this increase was maintained 

across the six months of the study period (P < . 01). The full ANOVA table and Newman- 

Keuls test results are shown in Appendix 7. 
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Figure 2 Mean duration of exercise per week by group (minutes) at tests 1 to 7. 

Test Mean 
GST 

SD 
AC 

Mean SD 

1 27.000 23.513 38.077 38.054 
2 113.500 60.177 101.663 66.682 
3 121.783 64.254 114.327 76.008 
4 114.250 75.446 105.788 58.537 
5 136.500 74.557 110.442 97.602 
6 126.317 73.453 118.981 107.543 
7 147.167 94.275 96.346 86.645 

Table 6.5 Means and SDs for mean duration of exercise per week (minutes) by group 
at tests 1 to 7. 

Exercise Duration 

The mean duration of exercise per week (in minutes) at baseline and at each month of the 

study for each group is shown in Figure 2. Group means and standard deviations are shown 

in Table 6.5. The ANOVA revealed a significant main effect for test (F(6,156) = 12.51, P 
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< . 001), no main effect for group (F(1,26) = 0.42, P= . 523) and no interaction effect 

(F(6,156) = 1.10, P= . 363). Follow-up Newman-Keuls tests showed a significant 

increase in exercise duration between Tests 1 and 2 and that this increase was maintained 

across the six months (P < . 01). The full ANOVA table and Newman-Keuls test results 

are shown in Appendix 8. 

6.3.6 Principal outcome hypotheses 2: Locus of Causality for Exercise 

For the measures of locus of causality, intrinsic motivation and exercise motivations, there 

were four testing occasions; pre-treatment baseline and three follow-ups at 8,16 and 24 

weeks (Tests 1 to 4). 

Table 6.6 shows the group means and standard deviations for the LCE. A shift towards a 

more internal locus of causality for the GST group had been hypothesized. A 2-factor 

ANOVA (group x test with repeated measures on test) revealed no significant main effects 

(group: F(1,26) = 0.040, P= . 848; test: F(3,78) = 0.420, P= . 741) but the group x test 

interaction approached significance (F(3,78) = 2.35, P= . 078). 

GST AC 
Mean SD Mean SD 

Test 1 3.889 1.226 4.179 1.537 
Test 2 3.867 1.296 4.103 1.343 
Test 3 3.800 1.259 4.128 1.351 
Test 4 4.089 1.411 3.590 1.362 

Table 6.6 Means and SDs for LCE by group. 

Examination of the cell means showed a trend for the attention-control group to shift 

towards a more external locus of causality and the goal-setting group to shift towards a 

more internal locus between tests three and four. Follow-up Newman-Keuls tests indicated 
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that the attention-control group's scores were significantly lower at the final follow-up than 

at tests one, two and three, and that the goal-setting group scored significantly higher at test 

four than the attention control group (all Ps < . 05). The full ANOVA table and Newman- 

Keuls test results are shown in Appendix 9. 

GST AC 
Mean SD Mean SD 

Interest/Enjoyment... 

Test 1 5.083 1.291 5.538 1.015 
Test 2 5.300 1.086 5.442 1.128 
Test 3 4.867 1.168 5.500 1.123 
Test 4 4.938 1.193 5.135 1.413 

Perceived Competence... 

Test 1 3.022 1.094 4.256 1.292 
Test 2 3.622 0.641 4.179 1.310 
Test 3 3.622 0.872 4.333 1.269 
Test 4 3.578 0.636 4.000 1.656 

Effort... 

Test 1 4.933 1.565 5.654 0.904 
Test 2 5.233 0.933 5.635 1.175 
Test 3 5.300 1.173 5.442 1.086 
Test 4 5.300 1.272 5.404 1.107 

Pressure/Tension... 

Test 1 4.983 1.186 5.615 1.088 
Test 2 5.417 0.794 5.827 0.856 
Test 3 5.167 0.962 5.615 1.088 
Test 4 5.250 0.896 5.346 0.971 

Table 6.7 Means and SDs for IMI subscales by group. 

6.3.7 Principal outcome hypotheses 3: Intrinsic Motivation 

The IMI data were analysed by 2-factor MANOVA (group x test with repeated measures 

on test) with the four subscales of the IMI as dependent variables. A significant interaction 
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had been predicted with the GST group showing a greater increase in intrinsic motivation 

than the AC group. Table 6.7 shows group means and standard deviations for the four 

subscales. Initial homogeneity of variance tests showed that group variances were 

significantly different for the Perceived Competence subscale at Test 2 (Bartlett-Box F 

(1,1996) = 6.096, P= . 014) and at Test 4 (Bartlett-Box F (1,1996) = 10.467, P= 

. 001). Data transformations failed to rectify the problem. The analysis was still performed, 

whilst it was recognised that any significant results might need to be interpreted with 

caution. In the event, the MANOVA showed no significant main effects 

GST AC 
Mean SD Mean SD 

Enjoyment... 

Test 1 2.578 1.514 2.769 1.287 
Test 2 3.044 1.022 3.154 1.259 
Test 3 2.956 1.133 3.051 1.452 
Test 4 3.022 1.042 2.821 1.085 

Re-creation... 

Test 1 3.667 0.980 3.346 1.543 
Test 2 3.683 0.918 3.750 0.854 
Test 3 3.600 0.860 3.673 0.856 
Test 4 3.317 1.151 3.462 0.900 

Personal development... 

Test 1 2.689 1.655 1.538 1.183 
Test 2 2.756 0.955 2.282 1.360 
Test 3 2.622 1.022 2.205 1.167 
Test 4 2.489 0.942 2.282 0.980 

Fitness... 

Test 1 4.156 0.775 3.718 0.705 
Test 2 4.044 0.722 3.872 0.701 
Test 3 4.022 0.672 3.821 0.741 
Test 4 3.844 0.958 3.667 0.653 

Table 6.8 Group means and SDs for intrinsic/involvement subscales by group. 
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(group: Wilk's Lambda = . 816, F(4,23) = 1.299, P= . 300; test: Wilk's Lambda 
.= 

. 581, F(12,15)'= 0.903, P= . 564) and no interaction (Wilk's Lambda = . 445, F(12,15) 

= 1.557, P= . 207). 

8.3.8 Principal outcome hypotheses 4: Exercise Motivations 

Table 6.8 shows group means and standard deviations for the enjoyment, re-creation, 

personal development and fitness subscales of the EMI. A two factor MANOVA (group x 

test with repeated measures on test) was performed with the subscales as dependent 

variables. No significant main effects or interactions were found (group: Wilk's Lambda = 

. 806, F(4,23) = 1.388, P= . 269; test: Wilk's Lambda = . 383, F(12,15) = 2.017, P= 

. 100; group x test: Wilk's Lambda = . 701, F(12,15) = 0.534, P= . 860). 

8.3.9 Principal outcome hypotheses 5: Goal-setting behaviour 

Table 6.9 shows the means and standard deviations for the six items concerning goal- 

setting - 
behaviour. Cronbach's alpha for the set of items was 0.913. It had been 

hypothesized that the GST group would score higher on these scales than the AC group. A 

Hotelling's T2 test revealed a significant difference between groups (Hotelling's T2 =. . 801, 

F(6,21) = 2.804, P= . 037). Examination of group means showed that the goal-setting 

group scored higher on all the items except that referring to sticking to goals which had 

been set. A follow-up discriminant function analysis was performed to determine which 

differences in individual items contributed most to the multivariate effect. The discriminant 

structure coefficients and univariate t-tests suggested that the item referring to setting 

specific goals was the primary discriminating variable, with the item reflecting setting 

realistic goals also appearing to differentiate between the groups (see Table 6.10; structure 

coefficients >'0.3 shown in bold type). There was also a strong trend for the GST group 

to score higher on the item referring to setting challenging, goals. 
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Item GST AC 
Mean SD Mean SD 

Sticking to goals 3.467 1.642 3.923 2.290 
Goal success 4.067 1.486 4.000 2.345 
Setting realistic goals 5.067 1.100 3.923 2.362 
Setting specific goals 5.000 1.309 3.308 2.213 
Setting challenging goals 4.733 1.033 3.846 2.267 
Adjusting goals 3.667 1.759 3.000 2.273 

Table 6.9 Group means and standard deviations for the goal-setting behaviour items. 

Item t (26) P Structure 
coefficient 

Sticking to goals 0.61 . 273 . 134 
Goal success 0.09 . 464 -. 020 
Setting realistic goals 1.68 . 052 -. 368 
Setting specific goals 2.50 . 009 -. 548 
Setting challenging goals 1.36 . 092 -. 299 
Adjusting goals 0.87 . 195 -. 192 

Table 6.10 Univariate t-tests (one-tailed tests) and discriminant structure coefficients 
for the goal-setting behaviour scale items by group. 

6.3.10 Process-related hypotheses: Programme factors 

The programme factor scales were designed to allow for a process evaluation of the study. 

Cronbach's alpha reliability coefficients for the scales were as follows: items concerning 

general perceptions about involvement in the study, alpha = . 
908; items concerning the 

exercise education component, alpha = . 882; items concerning the motivational training, 

alpha = . 668. Table 6.11 shows group means and standard deviations for the three sets of 

items. 
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Scale 

General Perceptions... 

GST AC 
Mean SD Mean SD 

Enjoyment 4.733 1.223 4.385 0.961 
Worthwhile 4.933 1.223 4.385 0.870 
Regular involvement 4.733 1.387 4.154 1.463 
Increase amount of exercise 4.800 1.474 4.538 1.506 

Exercise Education Component... 

Components of fitness 3.733 1.944 3.846 1.519 
Principles of training 3.600 1.682 3.923 1.320 
Benefits of exercise 4.333 1.799 4.462 0.877 
Monitoring intensity 4.200 2.042 4.077 1.605 

Motivational Training Component... 

Principles of motivation 4.200 1.424 4.077 0.862 
Motivational training 4.067 1.438 3.308 1.548 
Applying training 3.333 1.397 2.538 1.613 

Exercise Diary 4.067 1.751 4.461 1.761 

Table 6.11 Means and SDs for the programme factor scales by group. 

Hotelling's T2 tests revealed no significant group differences on the general perceptions of 

involvement in the study scales (Hotelling's T2 = . 222, F(4,23) = 1.278, P= . 308), the 

exercise education component scales (Hotelling's T2 = . 039, F(4,23) = 0.226, P= . 921), 

or the motivational training scales (Hotelling's T2 = . 126, F(3,24) = 1.012, P= . 405). 

Group means and standard deviations for the exercise diary item are also shown in Table 

6.13. A pooled variance estimate t-test revealed no difference between groups with respect 

to perceptions of the usefulness of keeping the exercise diary (t(26) = 0.590, P= . 279, 

one-tailed test). 
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6.3.11 Discussion 

Before discussing the results of the analyses, it is worth pointing out the limitations of the 

study. Firstly the sample size was small, even with only two groups of subjects. Given that 

a very large number of people must have seen the recruitment advertisements, the final 

sample was disappointingly small. According to Cohen's (1988; 1992) recommendations 

for power analysis, even if a large effect of treatments is anticipated (effect size = 0.8), 

twenty subjects would be required per group for a t-test to have a probability of 0.8 of 

detecting group differences at the 5% level of significance. Thus, the present study was low 

in power and there was a strong risk of making Type II errors. 

One way to compensate for the small numbers and reduce the risk of Type II errors would 

have been to raise the nominal alpha level. However, a second problem with the study is 

the very large number of tests that were, performed on the same data set, which in itself 

increases the risk of making Type I errors. Thus, the adopted nominal alpha level of 0.05 

perhaps represents a reasonable balance between making either type of error. 

The second limitation is somewhat double-edged. It is clear that the sample was highly self- 

selected. It is likely that those who did take part must have been highly motivated to 

attempt to change their exercise behaviour simply by virtue of the fact that they were 

prepared to give up a considerable amount of time to attend the training sessions and to 

fulfil the data collection requirements. In addition to being self-selected and highly 

motivated, the sample was also relatively well-educated, as shown by the fact that the 

majority - were employed in professional or skilled occupations. As Perkins & Epstein 

(1988) point out, such individuals may respond better to complex motivational 

interventions than the less well-educated. A further problem is that the sample was not 

entirely sedentary, as evidenced by their reported levels of exercise prior to the start of the 

study. 
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On the positive side, however, the nature of the sample could be seen as being highly 

representative of the population of people who would be likely to respond to offers of help 

from health promotion agencies in modifying their exercise behaviour. Whilst they were 

not entirely sedentary, the subjects must have perceived a need to increase their exercise 

levels, and it is likely that they had previously been unsuccessful in doing so, or they 

would not have volunteered for the study. In addition, the majority of the subjects were 

married women working full-time in professional or skilled occupations and the majority of 

these also had children to care for. This is probably a population that finds it particularly 

difficult to make time to exercise and therefore presents especially stringent conditions for 

testing the efficacy of motivational treatments designed to increase exercise behaviour. 

Therefore, whilst it must be recognised that caution is warranted in generalizing the results 

beyond the population from which the sample was drawn, in practical terms the results are 

probably very applicable. Furthermore, it should be borne in mind that since one cannot 

coerce individuals to take part in a study such as this, the problem of self-selection is a 

somewhat intractable one. 

A potential problem with respect to the evaluation of outcomes in this study concerns the 

validity of self-reports of exercise behaviour (Blair, 1984; Durnin, 1990; Perkins & 

Epstein, 1988). Diary records were chosen as the means of assessing exercise levels 

following training and it is the author's firm belief that in this study the diaries represented 

a full and accurate account of the subjects' exercise behaviour. This was because of the 

close contact and monitoring of the subjects that was maintained over the course of the 

study and the way in which each subject's diary was scrutinized and discussed during data 

collection meetings. Indeed, it was found that rather than exaggerating the amount of 

exercise they were doing, a number of subjects were under-reporting their exercise 

behaviour. For example, two subjects started engaging in short daily stretching sessions 

which they did not initially report in their diaries because, they said, they did not think that 

was the sort of exercise the experimenter was looking for. However, it should be 

recognised that such close supervision of diaries would be difficult or impossible with 
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larger sample sizes, and therefore diary records might not always be as accurate as the 

author believes they were in this study. In addition, the baseline measure of exercise 

behaviour in the present study was assessed by an instrument which has not been validated 

(see Reference Note 1). Therefore, the reported pre-test exercise levels may not be entirely 

accurate. I 

A major problem area for the study was the absence of a traditional no-treatment control 

condition and the failure to find enough subjects to constitute a control condition that 

received only the exercise education component of the training. This would have allowed 

for an examination of the effects of the total treatment packages and of the relative merits 

of the exercise education and motivational training components. However, it was felt that 

given the constraints of the small number of subjects available, the use of just the two 

active treatment groups would provide the best test of the efficacy of the GST programme. 

If the goal-setting training had only been compared with a no-treatment condition this 

would have, left unanswered questions concerning non-specific treatment effects and the 

influence of subjects' expectations of success. 

The lengths taken to control for and measure non-specific treatment effects is one of the 

merits of the study. The lack of group differences in expectations of success or perceptions 

of the experimenter's delivery of the treatments suggests that these factors were well 

controlled. This is further supported by the main effect for changes in exercise knowledge 

following the exercise education component with no differences between groups. 

Unfortunately, whilst these findings show that there were no group differences with respect 

to these variables, one cannot rule out the possibility that any changes in exercise behaviour 

and in the motivational variables were at least partly due to raising expectations, and to the 

support and encouragement offered by the experimenter, rather than to the treatments per 

se. This would not have been a problem if, as predicted, the goal-setting training had led to 

a greater increase in exercise participation than the AC condition. In the event, both groups 

significantly increased their exercise frequency and duration but neither treatment was 
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found to be superior. The quite considerable mean increase in exercise behaviour which 

was observed, however, seems unlikely to have occurred simply through raised 

expectations and social support alone. Rather, such large and sustained effects suggest that 

the motivational elements did have an impact. Although again the design does not allow 

one to differentiate between effects due to increasing exercise knowledge and effects due to 

the motivational training, previous research suggests that simply increasing knowledge 

about exercise does not enhance participation (Dishman, 1982; Dishman, Sallis & 

Orenstein, 1985; Meyer, Nash, McAlister, Maccoby & Farquhar, 1980). On the other 

hand, Biddle & Mutrie (1991) speculate quite reasonably that a minimal threshold of 

knowledge about exercise may be required, beyond which further gains will have little 

impact. 

It is clear, though, that the attention-control condition was far from inert and appears to 

have been as motivating as the goal-setting training. Further evidence for this can be seen 

in the results for perceptions of programme factors. It had been hypothesized that goal- 

setting training would lead to a greater increase in exercise participation than the AC 

condition and that therefore the GST subjects would have more positive views of the 

programme. The results showed that this was not the case and that both groups were 

equally positive about all aspects of the training regimens. It should also be noted that the 

post-treatment standard deviations for exercise frequency and duration were large, 

suggesting considerable variability in the effects of both interventions. 

Whilst both treatment conditions generally seem to have been equally effective in 

increasing exercise participation, the possibility remains that GST led to greater intrinsic 

motivation for exercise. As discussed earlier, Deci & Ryan (1985a) stress that extrinsic 

motivation can sustain a behaviour over considerable periods of time but unlike intrinsic 

motivation it does not provide optimal conditions for maintenance of a behaviour in the 

long term. The results, however, do not provide evidence that the goal-setting training was 

superior to the attention-control training in terms of intrinsic motivation. However, group 
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means on the interest/enjoyment, effort/importance and pressure/tension subscales of the 

IMI were very high at the start of the study, suggesting that ceiling effects prevented any 

further increase in scores on these scales. For perceived competence, the group means were 

less extreme at pre-test and there was a trend for the GST subjects, but not the AC 

subjects, to increase scores on this subscale. The concerns expressed in chapter two about 

the factorial and construct validity of the IMI should also be borne in mind in interpreting 

these results. 

The results with respect to the LCE were somewhat more encouraging with a clearer trend 

for the GST group to shift towards a more internal perceived locus of causality during the 

last eight weeks of the study and the AC group showing the opposite pattern. Clearly this 

finding must be treated cautiously, particularly in view of the large number of analyses 

performed on the data, since the group x test interaction only approached significance. It is 

possible that the goal-setting training was only just beginning to have differential and 

deeper effects than the AC training on perceptions of causality towards the end of the 

study. However, this interpretation is clearly speculative. 

If GST had led to increases in intrinsic motivation then this should also have shown in 

changes in the subjects' reasons for exercising, as assessed by the EMI. Changes in 

exercising for stress management and affiliation were not hypothesized, since these motives 

were not targeted by the training programmes. As the subjects in both conditions were not 

discouraged from considering the long-term outcomes of exercise that were important to 

them, no changes were hypothesized in the extrinsic/outcome subscales, either. However, 

the predicted increases in scores on the enjoyment, re-creation, personal development and 

fitness subscales for the GST group were not substantiated. Indeed, the lack of change in 

reasons for exercise across a period of more than six months for either group suggests that 

individuals' participation motives may be relatively resistant to change. 
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The results could, on the other hand, reflect the problem of classifying participation 

motives as representing either of the more global goal-orientations, as was discussed in 

chapter three. For example, exercising for fitness improvement could be reflecting either 

an intrinsic/involvement or an extrinsic/outcome orientation, depending on what it means to 

the individual. A given individual might start out focusing on fitness as an outcome, but 

over time they could come to perceive fitness as intrinsic to exercising. Thus, whilst their 

goal-orientation with respect to fitness improvement might change over time, this would 

not be reflected in responses to questions about how important fitness is as a reason for 

exercising. Similar complications could apply to the other subscales that were considered to 

represent an intrinsic/involvement orientation. For example, an individual might initially 

score high on the personal development subscale, but not be focused on personal 

performance improvements per se. Rather, they might be judging their personal abilities in 

terms of social comparison processes or the achievement of outcome goals. If such a person 

later on shifted to a strongly self-referenced conception of ability, indicating a more 

intrinsic/involvement goal-orientation, this would not be reflected in changes in scores on 

the personal development subscale. This is clearly an important issue which will be 

returned to in the final chapter. 

The results for the differences between the groups' goal-setting behaviour at the final 

follow-up, whilst generally supporting the initial predictions, give some cause for concern. 

Given that one of the principal ideas behind goal-setting training is that it enables the 

individual to maximize the chances of being successful, one would have expected that 

individuals trained in goal-setting skills would also be more successful in achieving their 

goals (Barnett & Stanicek, 1979; Locke, Shaw, Saari & Latham, 1981; Burton, 1989). The 

results did suggest that the GST group scored higher than the AC group on the items 

referring to setting specific, challenging, and realistically achievable goals, thereby 

suggesting that they had become more skilled at setting effective goals. However, there was 

little if any difference with respect to adherence to exercise goals and success in goal 

achievement. The results may therefore reflect the demand characteristics of the 
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experimental situation rather than showing that GST led to an increase in goal-setting skills. 

The GST subjects may have reported that they set specific, challenging, and realistic goals 

simply because they had been told that goals should be specific, challenging, and realistic. 

This perhaps highlights the need for more valid and reliable instruments for the assessment 

of goal-setting behaviour, and for the use of more -objective methods of measuring goal- 

setting skills (such as examining goal-performance discrepancies). 

It is also very likely that the AC subjects set themselves exercise goals. In the sport 

psychology literature, spontaneous goal-setting by control group subjects has frequently 

been noted (e. g. Barnett, 1977; Hollingsworth, 1975; Weinberg, Bruya & Jackson, 1985; 

Miller & McAuley, 1987; Weinberg, Bruya & Jackson, 1990) and several authors have 

suggested that this may explain failures to find significant effects for goal-setting (Locke, 

1991b; Weinberg, 1992; Hall & Byrne, 1988). Indeed, one of the premises of goal-setting 

theory is that goal-setting serves to regulate purposeful behaviour (Locke, 1991a). 

According to this position goal-setting is, therefore, fundamental to intentional behaviour 

(Miller, Galanter & Pribram, 1960), so it is not surprising to find that individuals 

spontaneously set themselves goals in the exercise domain. 

Locke, Cartledge & Koeppel (1968) and Locke (1991b) have argued that when given 

feedback about a task, individuals will use it to set specific goals. Since the AC subjects 

were explicitly taught to seek out feedback, in terms of self-administered fitness tests, they 

may well have used this information to set goals for the future. It may be, therefore, that 

the training that the AC subjects received, whilst not specifically enhancing their goal- 

setting skills, enabled them to channel their spontaneous goal-setting behaviour with respect 

to exercise participation more effectively. Thus, in retrospect, this aspect of the AC 

training can be seen as having been a weakness in the study design. 

In conclusion, the results of these analyses suggest that on the whole both treatments were 

effective in increasing exercise participation, but that GST may have held a slight 
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advantage over the AC condition, at least in terms of perceptions of the locus of causality. 

It should be noted that only three subjects dropped out of the study completely, all during 

the initial training stages. In addition, only two subjects (both in the AC group) were not 

exercising at all at six months, whilst only five subjects were exercising less than once per 

week on average (two GST subjects and three AC subjects). This represents a considerably 

lower drop-out rate at six months than the 50% usually found in adherence research in 

supervised settings (Dishman, 1982,1990). However, it remains unclear which aspects of 

the training programmes were effective. Furthermore, the effects of both treatment 

conditions on levels of exercise participation were subject to large individual differences. 

Given these findings and the questions that remain unanswered it was felt that further 

process evaluation was warranted in order to explore the results in more depth. In 

particular, it was considered that it would be worthwhile to examine differences between 

those subjects who were exercising most at the end of the study and those who were 

exercising least, in terms of intrinsic motivation, perceived causality, participation motives, 

goal-setting behaviour and perceptions of the benefits of the different components of the 

training programmes. 
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CHAPTER 7 

DIFFERENCES BETWEEN HIGH & LOW FREQUENCY EXERCISERS 

7.1.1 Hypotheses 

Following on from the principle analyses discussed in the previous chapter, this chapter 

describes further exploration of the data in an attempt to shed more light on the results. In 

particular, analyses were conducted to determine whether there were any differences 

between subjects who were high or low frequency exercisers at the end of the study with 

respect to intrinsic motivation, locus of causality for exercise, exercise motivations, 

perceptions about the different elements of the training programmes and goal-setting 

behaviour. In addition, the information obtained from the structured interviews is 

discussed. Whilst the analyses were exploratory, the following tentative hypotheses were 

proposed: 

1 High frequency exercisers would evidence greater intrinsic motivation at the end of the 

study, as assessed by the IMI. It was also hypothesized that the high frequency 

exercisers would score higher on both the intrinsic/involvement and extrinsic/outcome 

subscales of the EMI. Differences on the extrinsic/outcome subscales were predicted 

on the basis of the findings reported by Duda (1985; 1988) and Duda & Tappe (1989b) 

that individuals high in both task- and ego-orientation had persisted in sport more than 

those low in both orientations or those high in one and lower in the other (see chapter 

four). It was also hypothesized that high frequency exercisers would show a more 

internal perceived locus of causality for exercise. In addition to these main effects for 

frequency, it was hypothesized that high frequency exercisers would show an increase 

in intrinsic motivation and intrinsic reasons for exercise, and a shift towards a more 

internal locus of causality over the course of the study, due to having applied the 

motivational training they had received more than those subjects who subsequently 

became low frequency exercisers. 
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2 Subjects who were high frequency exercisers at the end of the study would have more 

positive perceptions of their involvement in the study, as assessed by the programme 

factor scales, than low frequency exercisers. 

3 High frequency exercisers would score higher on the goal-setting behaviour scales than 

low frequency exercisers. 

Subjects were categorized as either high or low frequency exercisers by median split on the 

measure of mean frequency of exercise per week during the final month of the study. The 

decision to split subjects on frequency rather than duration of exercise was entirely 

arbitrary. The median frequency was 2.25. In order to obtain more extreme groupings, 

whilst at the same time not excluding too many subjects from the analysis, the two subjects 

either side of the median were omitted, leaving 12 subjects in each group. The low 

frequency exercisers had a mean frequency of 1.75 or less sessions per week and the high 

frequency exercisers had a mean frequency of 3.00 or more sessions per week. Treatment 

conditions were evenly split across the two levels of exercise frequency: there were 7 

subjects from the GST condition and 5 from the AC condition in each frequency group. 

7.1.2 Exercise frequency, perceived locus of causality, intrinsic motivation and 

participation motives 

In order to determine whether high frequency exercisers had a more internal perceived 

locus of causality for exercise, higher levels of intrinsic motivation, and scored higher on 

the intrinsic/involvement and extrinsic/outcome oriented reasons for exercising at the end 

of the study, as well as whether there had been any change with respect to these variables 

over the course of the study, a series of two factor (group x test, with repeated measures on 

test) MANOVAs and ANOVAs were conducted with the motivational measures as 

dependent variables. Wilk's criterion was used as the test statistic for the MANOVAs. Only 
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two levels of test were included, pre-test (prior to training) and post-test (test 4, at six 

months). 

The first analysis was a two factor ANOVA (group x test, with repeated measures on test) 

with the LCE as the dependent variable. Means and standard deviations are shown in Table 

7.1. The ANOVA showed a main effect for group (F(1,22) = 18.05 P< . 001), with the 

high frequency group showing a more internal locus of causality than the low frequency 

group. There was no main effect for test (F(1,22) = 0.31, P= . 583) and no group x test 

interaction (F(1,22) = 0.08, P= . 783). 

High Freq Low Freq 
Mean SD Mean SD 

Pre-test ' 4.861 0.979 3.000 1.172 

Post-test 4.694 1.396 2.944 1.003 

Table 7.1 Means and SDs for the LCE at pre- and post-test by level of exercise 
frequency. 

The second analysis examined effects for intrinsic motivation. Table 7.2 shows the means 

and standard deviations for the four subscales of the IMI at pre- and post-test by level of 

exercise frequency. A two-factor MANOVA (group x test, with repeated measures on test) 

showed a group main effect on the IMI subscale scores (Wilk's Lambda = . 552, F(4,19) 

= 3.856, P= . 019). There was no main effect for test (Wilk's Lambda = . 912, F(4,19) 

= 0.460, P= . 764) and no frequency x test interaction (Wilk's Lambda = . 975, F(4,19) 

= 0.123, P= . 973). Univariate ANOVAs conducted on the four IMI subscales showed 

significant group main effects for interest/enjoyment (F(1,22) = 15.721, P= . 001), 

perceived competence (F(1,22) = 9.208, P= . 006) and for effort/importance (F(1,22) = 

14.702, P= . 001), with the high frequency exercisers scoring higher than the low 
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frequency exercisers. However, there was no group main effect for pressure/tension 

(F(1,22) = 0.444, P= . 512). 

High Freq Low Freq 
IMI subscale Mean SD Mean SD 

Pre-test... 

Interest/Enjoyment 5.938 1.051 4.563 0.860 
Perceived Competence 4.139 1.291 3.000 1.333 
Effort 6.063 1.001 4.604 1.363 
Pressure/Tension 5.354 1.346 5.146 1.125 

Post-test... 

Interest/Enjoyment 5.854 0.882 4.333 1.179 
Perceived Competence 4.472 0.989 3.000 1.137 
Effort 6.188 0.948 4.625 0.974 
Pressure/Tension 5.458 0.964 5.125 0.962 

Table 7.2 Means and SDs for the IMI subscales at pre- and post-test by level of 
exercise frequency. 

The next pair of analyses comprised two MANOVAs (group x test, with repeated measures 

on test), with the six intrinsic/involvement oriented EMI subscales as dependent variables 

for the first analysis and the six extrinsic/outcome oriented subscales as the dependent 

variables for the second analysis. Table 7.3 shows the means and standard deviations on the 

EMI subscales at pre- and post-test by frequency level. 

For the intrinsic/involvement subscales, the MANOVA revealed a significant main effect 

for group (Wilk's Lambda = . 409, F(6,17) = 4.099, P= . 01), but the main effect for test 

and the frequency level x test interaction were not significant (test: Wilk's Lambda = . 595, 

F(6,17) = 1.929, P= . 134; frequency x test: Wilk's Lambda = . 
604, F(6,17) = 1.855, 

P= . 148). Follow-up univariate ANOVAs showed main effects for group on enjoyment 

(F(1,22) = 9.15, P= . 006) and fitness (F(1,22) = 5.17, P= . 033), with the high 

frequency group scoring higher than the low frequency group on these subscales. 
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High Freq Low Freq 
EMI subscale Mean SD Mean SD 

Intrinsic/involvement 

Pre-test... 

Stress Management 2.792 1.328 1.986 1.370 
Enjoyment 3.333 1.378 2.000 1.172 
Re-creation 3.667 1.600 3.271 0.968 
Personal Development 2.222 1.546 2.417 1.485 
Affiliation 2.139 1.374 2.278 0.851 
Fitness 4.139 0.784 3.778 0.845 

Post-test... 

Stress Management 2.708 1.109 2.069 1.109 
Enjoyment 3.611 1.052 2.583 0.726 
Re-creation 3.896 0.974 2.833 0.979 
Personal Development 2.944 0.863 2.000 0.888 
Affiliation 2.306 1.291 1.944 1.254 
Fitness 4.222 0.672 3.306 0.822 

Extrinsic/outcome 

Pre-test... 

Weight Management 3.283 1.358 3.717 1.168 
Social Recognition 0.567 0.466 1.000 1.144 
Appearance 2.396 1.355 2.604 1.308 
Ill-health Avoidance 3.917 0.976 3.167 1.425 
Competition 2.167 1.935 1.542 1.322 
Health Pressures 1.028 1.573 1.083 1.394 

Post-test... 

Weight Management 3.333 1.550 3.567 1.329 
Social Recognition 1.067 0.788 1.483 0.959 
Appearance 2.333 1.035 2.688 1.173 
I11-health Avoidance 3.722 0.962 2.639 1.359 
Competition 2.375 1.448 1.875 0.932 
Health Pressures 1.306 1.410 1.194 1.374 

Table 7.3 Means and SDs for the EMI intrinsic subscales at pre- and post-test by level 
of exercise frequency. 

For the extrinsic/outcome subscales, initial homogeneity of variance tests revealed that the 

group variances were significantly different at pre-test for the social recognition subscale 
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(Bartlett-Box F(1,1452) = 7.587, P= . 006). Transformations did not rectify the problem, 

and so some caution is warranted in interpreting the results. The MANOVA revealed a 

significant main effect for group (Wilk's Lambda = . 398, F(6,17) = 4.284, P= . 008), 

but the main effect for test and the frequency level x test interaction were not significant 

(test: Wilk's Lambda = . 605, F(6,17) = 1.847, P= . 149; frequency x test: Wilk's 

Lambda = . 939, F(6,17) = 0.185, P= . 977). Follow-up univariate ANOVAs showed no 

significant main effects for frequency level on any of the subscales, although the effect on 

the ill-health avoidance subscale approached significance at the 5% level (F(1,22) = 4.20, 

P= . 053). Examination of group means suggested that multivariate effect may have been 

due to the high frequency group scoring higher on the ill-health avoidance and competition 

subscales, and the low frequency group scoring higher on weight management, social 

recognition and appearance. There was little difference between the means for health 

pressures. 

7.1.3 Exercise frequency and programme factors 

A second series of analyses were conducted to determine whether perceptions about 

programme factors differed with respect to exercise frequency. Table 7.4 shows the means 

and standard deviations by level of exercise frequency for the items concerning general 

perceptions of involvement in the study. Preliminary analyses revealed that for one of the 

items (regular involvement) the homogeneity of variance assumption had been violated 

(Bartlett-Box F (1,1452) = 5.417, P= . 02). Transformations failed to rectify the problem 

and so the multivariate results should be interpreted with caution. The Multivariate effect 

was not significant (Hotelling's T2 = . 259, F(4,19) = 1.231, P= . 331). However, given 

the homogeneity problem, univariate t-tests were conducted on the four items using a 

separate variance estimate for the non-homogeneous item. The results (Table 7.5; Ps < 

. 05 shown in bold type) showed that the high frequency exercisers scored significantly 

higher on the items concerning how worthwhile their involvement in the programme had 

been, how much it had helped them to be more regularly involved in exercise, and how 
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much it had helped them to increase the amount of exercise they took. In addition, the 

difference on the item concerning enjoyment of the programme approached significance at 

the 5% level. 

Item High Freq Low Freq 
Mean SD Mean SD 

Enjoyment 4.917 0.793 4.167 1.403 
Worthwhile 5.083 0.793 4,333 1.231 
Regular involvement 5.000 0.853 3.833 1.801 
Increase amount of exercise 5.333 0.985 4.000 1.758 

Table 7.4 Means and SDs for the general perceptions of involvement in the study items 
by level of exercise frequency. 

Item t (22) d. f. P 

Enjoyment 1.61 22 . 061 
Worthwhile 1.77 22 . 045 
Regular involvement 2.03 15.7 . 030 
Increase amount of exercise 2.29 22 . 018 

Table 7.5 Univariate t-tests (one-tailed tests) for the general perceptions of 
involvement in the study items by level of exercise frequency. 

Table 7.6 shows means and standard deviations for the exercise education component items 

by level of exercise frequency. The analysis revealed a significant multivariate effect 

(Hotelling's T2 = . 735, F(4,19) = 3.489, P= . 027) with the high frequency exercisers 

perceiving the education component to have been of greater benefit than the low frequency 

exercisers. Examination of follow-up discriminant structure coefficients and univariate t- 

tests (Table 7.7: structure coefficients > 0.3 shown in bold) indicated that the multivariate 

effect was due to differences in perceptions of the benefits of learning about the principles 

of training and learning how to monitor exercise intensity, whereas the items concerning 

learning about the components of fitness and the benefits of being fit did not contribute. 
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Item High Freq Low Freq 
Mean SD Mean SD 

Components of fitness 3.917 1.975 3.333 1.614 
Principles of training 4.417 1.240 3.000 1.414 
Benefits of exercise 4.583 1.443 4.167 1.528 
Monitoring intensity 4.667 1.670 3.333 1.969 

Table 7.6 Means and SDs for 
exercise frequency. 

the exercise education component items by level of 

Item t (22) P Structure 
coefficient 

Components of fitness 0.792 . 218 . 197 
Principles of training 2.609 . 008 . 649 
Benefits of exercise 0.687 . 249 . 171 
Monitoring intensity 1.789 . 004 . 445 

Table 7.7 Discriminant structure coefficients and univariate t-tests (one-tailed tests) for 
the exercise education component items by level of exercise frequency. 

Means and standard deviations for perceptions of the benefits of the motivational training 

component are given in Table 7.8. Group variances were significantly different for the item 

referring to continuing to apply the motivational training (Bartlett-Box F (1,1452) = 5.288, 

P= . 022). A square-root transformation resulted in the homogeneity assumption being met 

(Bartlett-Box F (1,1452) = 0.659, P=0.417) and so the transformed scores were used in 

the analysis. There was a significant multivariate effect (Hotelling's T2 = . 565, F(3,20) = 

3.766, P= . 027) with the high frequency exercisers scoring higher on all three items. 

Follow-up univariate t-tests and an examination of the discriminant structure coefficients 

suggested that all three items contributed to the multivariate effect but that the strongest 

discriminator between the high and low frequency exercisers was the measure of the extent 
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to which subjects continued to apply the motivational techniques they had been taught. 

Discriminant structure coefficients and univariate t-test results are shown in Table 7.9. 

Item High Freq 
Mean SD 

Low Freq 
Mean SD 

Principles of motivation 4.667 1.073 3.750 1.215 
Motivational training 4.167 1.337 3.167 1.642 
Applying training 3.750 1.530 2.083 0.793 

Table 7.8 Means and SDs for the motivational training component by level of exercise 
frequency. 

Item t (22) P Structure 
coefficient 

Principles of motivation 1.958 . 031 . 556 
Motivational training 1.636 . 058 . 464 
Applying training 2.937 . 004 . 833 

Table 7.9 Discriminant structure coefficients and univariate t-tests (one-tailed tests) for 
the motivational training component by level of exercise frequency. 

The means and standard deviations for perceptions of the benefits of keeping the exercise 

diary were 3.417 (SD = 2.021) for the low frequency exercisers and 4.917 (SD = 1.240) 

for the high frequency exercisers. High frequency exercisers perceived keeping the exercise 

diary as significantly more useful than the low frequency exercisers (pooled variance 

estimate t(22) = 2.19 P= . 019, one-tailed test). 

7.1.4 Exercise frequency and goal-setting behaviour 

Table 7.10 shows the means and standard deviations for the goal-setting items by level of 

exercise frequency. Preliminary univariate homogeneity of variance tests showed that, with 

the exception of the goal-adjustments item, group variances of the items were all 
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significantly different (Bartlett-Box Fs ranging from 4.609 to 13.303, Ps from . 032 to 

. 000). Transformations of the data failed to solve the problem. Given that five of the six 

items failed the homogeneity test, a MANOVA was not performed on this data. Instead, 

univariate t-tests were conducted for each item with separate variance estimates computed 

for the non-homogeneous items. The results showed that the high frequency exercisers 

reported adhering to their exercise goals and setting challenging goals significantly more 

than low frequency exercisers (Table 7.11; Ps < . 05 shown in bold type). In addition, the 

differences on the items concerning successful goal achievement and setting realistically 

achievable goals approached significance at the 5% level. 

Item High Freq Low Freq 
Mean SD Mean SD 

Sticking to goals 4.417 0.996 2.917 2.314 
Goal success 4.750 1.055 3.500 2.276 
Setting realistic goals 5.333 0.651 4.167 2.250 
Setting specific goals 4.750 1.215 4.000 2.412 
Setting challenging goals 5.000 0.603 3.833 2.082 
Adjusting goals 3.667 1.723 3.083 2.314 

Table 7.10 Means and SDs for the goal-setting behaviour scales by level of exercise 
frequency. 

Item t (22) d. f. P 

Sticking to goals 2.06 14.94 . 028 
Goal success 1.73 15.52 . 052 
Setting realistic goals 1.73 12.83 . 054 
Setting specific goals 0.96 16.25 . 175 
Setting challenging goals 1.86 12.83 . 042 
Adjusting goals 0.70 22 . 492 

Table 7.11 Univariate t-tests (one-tailed tests) for the goal-setting behaviour items by 
level of exercise frequency. 
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7.1.5 Discussion 1 

This set of findings shows clear differences between those subjects who were high 

frequency exercisers at the end of the study and those who were low frequency exercisers. 

There remains the possibility, however, that the high frequency group may already have 

been more frequent exercisers at the start. This would indicate that the training regimens 

had not, after all, had any influence on exercise behaviour. In order to check this 

possibility, a post hoc 2-factor ANOVA (level of exercise frequency at the end of the study 

x test) with mean weekly frequency (prior to training and at six months) as the dependent 

variable. Clearly the rationale behind this analysis is somewhat spurious,. since the 

dependent variable at Test 2 is confounded by the independent variable. However, it does 

at least give an indication as to whether there was any difference in exercise frequency 

prior to training between those who subsequently became high or low frequency exercisers 

and whether the high frequency group had become more frequent participants following 

training. - 

Mean frequencies prior to training were 0.75 sessions per week for low frequency 

exercisers (SD = 0.622) and 1.00 for the high frequency group (SD = 1.044). At month 

six the low frequency group had increased to 0.979 sessions per week (SD = 0.661) whilst 

the high frequency group had increased to 4.188 (SD = 2.374). The assumption of 

homogeneity was rejected for the post-test data (Bartlett-Box F(1,1452) = 2.719, P< 

. 000). A square root transformation resulted in the homogeneity assumption being met 

(Bartlett-Box F(1,1452) = 0.005, P= . 945) and so transformed scores were used in the 

analysis. Significant main effects for frequency level (F(1,22) = 11.30, P= . 003) and for 

test (F(1,22) = 23.31, P= . 000) were superceded by a level x test interaction (F(1,22) = 

13.24, P= . 001). Follow-up Newman-Keuls tests revealed that there was no significant 

difference between those who subsequently became high or low frequency exercisers at pre- 

test. However, the high frequency exercisers had significantly increased between pre- and 

post-test (P < . 01) and were exercising significantly more frequently at post-test than low- 
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frequency exercisers (P < . 01). The low frequency exercisers did not show a significant 

change in exercise frequency from pre- to post-test (the full results of these analyses are 

shown in Appendix 10). 

The results for the subjects' perceptions of the training programmes showed that the high 

frequency exercisers reported having enjoyed being involved more, that their involvement 

had been more worthwhile, and that it had helped them to increase the amount of exercise 

that they undertook and to participate more regularly. The high frequency exercisers also 

reported more positive perceptions of the value of the exercise education component, the 

motivational training component, and keeping the exercise diary. Importantly, the strongest 

discriminator between the two groups for the motivational training element was the extent 

to which they had continued to apply the motivational technique they had been taught. 

Taken together with the results for the changes in exercise participation described above, 

these findings suggest that those subjects who ended the study as high frequency exercisers 

had benefited from the training regimens, whereas the low frequency exercisers had not. 

This leads to a consideration of what was common to the two training programmes and a 

search for the active ingredients. Clearly, the first thing that was common to both 

treatments was the exercise education component. Here the most important elements to 

differentiate between the high and low frequency groups were learning about the principles 

of physical training and learning how to monitor exercise intensity. Both of these elements 

could be seen as being concerned with the performance of exercise and the process of 

getting fit. This contrasts with the two elements that did not differentiate between the two 

levels of exercise frequency: learning about the components and the benefits of fitness. 

These elements are arguably more concerned with exercise outcomes. 

Secondly, as discussed in the previous chapter, both treatments (explicitly in the case of the 

GST and more implicitly in the case of the AC training) directed the subjects' attention to 

gathering feedback about their progress. Moreover, just as the GST group were encouraged 
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to focus primarily on performance and process goals, rather than on outcome goals, the AC 

group were also asked to focus on performance and process-related criteria in the form of 

self-assessments of their fitness levels. If, as Locke (1991b) suggests, subjects given 

feedback set goals based on that feedback, then subjects in the AC condition would very 

likely have set themselves performance and process goals related to fitness improvements. 

Thus, it can be seen that both training regimens largely directed the subjects to concern 

themselves with measuring their progress in terms of personal performance improvements 

rather than being overly concerned with exercise outcomes. If an emphasis on performance 

and process, rather than outcome, is important to exercise adherence, this would explain 

why the two treatments were equally effective. However, this still does not explain what it 

was about the high frequency group that apparently enabled them to benefit more from the 

training programmes. The assumption underlying the study was that increases in exercise 

behaviour would be mediated by changes in subjects' reasons for exercising, locus of 

causality for exercise and perceived competence, causing them to enjoy exercise more. It 

was found, however, that those who became high frequency exercisers were already more 

intrinsically motivated, had a more internal perceived locus of causality and tended to score 

higher on the more intrinsic reasons for exercising at the start of the study than those who 

remained low frequency exercisers. It is likely that ceiling effects were in operation with 

high scores on the IMI at pre-test preventing any further increases. Nevertheless, the high 

frequency group still scored significantly higher than the low frequency group on these 

variables and they were not simply more intrinsically motivated because they exercised 

more, since there was no difference in exercise frequency at pre-test. 

One possibility is that the measures of intrinsic motivation and locus of causality may have 

reflected general personality dispositions that influence the ways in which people use 

information to regulate their behaviour. Deci & Ryan's (1985a; 1985b) Causality 

Orientations Theory proposes that there are individual differences in the ways that people 

are oriented to seek, create and evaluate events relevant to the initiation and regulation of 



162 

behaviour. It is argued that people can be classified along three dimensions with respect to 

their causality orientations: an autonomy orientation, a control orientation and an 

impersonal orientation. It is also proposed that an understanding of a person's position with 

respect to these orientations allows for the prediction of a wide range of psychological and 

behavioural variables. The autonomy orientation describes a tendency to interpret 

environmental events as informational. Here, the perceived locus of causality is internal. 

Control-oriented persons, in contrast, tend to interpret events as controlling and their 

perceived locus of causality is external. Of less direct relevance here, the impersonal 

orientation describes a tendency to view events as unpredictable and uncontrollable (this is 

very similar to Seligman's (1975) concept of learned helplessness). 

Deci & Ryan (1985a) argue that the experience of choice is central to the autonomy 

orientation. Autonomy-oriented individuals will use available information to make choices 

and to regulate their behaviour in pursuit of self-selected goals. It is further proposed that 

autonomy-oriented people will use information gleaned from the environment to gain a 

realistic sense of what is possible for them to achieve, and thereby select goals that will 

maximize the chances of satisfying the needs that are motivating the activity in question. 

The finding that the high frequency exercisers reported more optimal goal-setting 

behaviours, regardless of whether or not they had received specific training in goal-setting, 

supports the proposition that they were more autonomy-oriented. 

According to Deci & Ryan (1985a; 1985b) a controlling orientation, in contrast to an 

autonomy orientation, is concerned with experiencing events as pressure to perform. The 

behaviour of an individual who is more control-oriented will be determined largely by 

external controls or by internally controlling events. Moreover, a control orientation is said 

to often lead individuals to actively seek out controlling situations. Since one would expect 

autonomy-oriented subjects to score higher than control-oriented subjects on measures of 

intrinsic motivation and locus of causality it seems reasonable to assume that the IMI, and 

in particular the LCE scores may have been reflecting the subjects' more enduring and 



163 

general causality orientations. The stability of the scores on these instruments supports this 

view (test-retest reliabilities from pre-test to the final post-test at 24 weeks ranged from 

0.623 to 0.770, Ps < 0.01). One of the aims of the goal-setting study had been to attempt 

to shift subjects' perceived locus of causality to a more internal locus and to make them 

more intrinsically motivated through training in goal-setting skills. If the IMI and LCE do 

reflect enduring qualities of the person, then it is perhaps not surprising that the treatment 

did not have the desired effects. However, it should be remembered that there was a trend 

for a shift towards a more internal locus of causality for the GST group over the latter part 

of the study period, suggesting that GST may hold some benefits over the AC training in 

this regard. 

Taking all the results together, the implications are that the nature of the GST programme, 

and, it seems in retrospect, the AC training, with their emphasis on personal control and 

informational regulation of exercise behaviour, worked with the natural tendencies of the 

subjects who were more autonomy-oriented. These subjects were able to use the 

information and skills they acquired through both treatments to choose appropriate 

performance-related goals which would lead to the achievement of their desired outcomes. 

On the other hand, the treatments had little to offer more control-oriented subjects who, on 

the basis of Deci & Ryan's (1985a; 1985b) descriptions, might be expected to benefit from 

more controlling interventions. This interpretation is consistent with a person x situation 

interactionist position (Magnusson & Endler, 1977) which would predict that aspects of the 

person would interact with situational factors, such as treatment conditions, to determine 

behavioural outcomes. In order to further explore these possibilities a content analysis of 

the structured interviews was performed with a particular emphasis on examining 

differences in responses between the high and low frequency exercisers. 
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7.2.1 The Structured Interview 

The interview format 

The interview should be viewed as semi-structured rather than structured, in that whilst 

there were a number of specific questions asked of all the subjects, topics raised during the 

interviews which appeared relevant to an understanding of what had helped or might help 

in increasing exercise participation were further explored on an ad hoc basis. The 

structured questions concerned perceived barriers to exercise, factors that might assist in 

maintaining a more active lifestyle, aspects of the training programme that were common to 

both treatment conditions, goal-setting behaviour and the use of alternative strategies for 

maintaining motivation (see Appendix 5g). The interviews lasted between twenty-five and 

forty minutes and were tape-recorded with relevant responses and observations being 

extracted at a later date. For the content analysis, the subjects were split into high and low 

frequency exercise groups on the same basis as for the analyses discussed previously in this 

chapter. Thus, the two subjects either side of the median were excluded, leaving 12 

subjects in each category. 

7.2.2 Perceived barriers to exercise 

Each subject reported a number of barriers to exercise. The most frequently reported 

barriers were: a lack of time (11 subjects), family commitments (9 subjects), work 

commitments (8 subjects) and transport problems (2 subjects). The low frequency 

exercisers did not report more obstacles to exercising than the high frequency group; in fact 

they reported less. 13 barriers to exercise were reported by subjects in the low frequency 

group compared to 17 in the high frequency group. 
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7.2.3 Aspects of the training programmes common to both treatments 

There was a marked difference between the two levels of exercise frequency with respect to 

whether the subjects continued to apply the motivational techniques they had been taught. 

11 of the high frequency exercisers reported that they did continue to apply the techniques 

whilst none of the low frequency exercisers reported doing so. 

Four high frequency subjects reported that they regularly monitored their exercise intensity 

using pulse rates whereas none of the low frequency subjects reported doing so. Four high 

frequency subjects spontaneously stated that the exercise diary had been of particular 

benefit whilst five low frequency exercisers reported this. However, when asked why it had 

helped, there were two distinctly different classes of reasons given. Some subjects gave 

what can clearly be described as informational reasons, such as that having a record of their 

exercise behaviour gave them a means to measure their progress and that looking at what 

they had achieved made them feel proud of themselves. Other subjects gave reasons which 

could best be described as controlling: they reported that they would feel ashamed to hand 

in an empty diary to the experimenter and so they had to do some exercise so that they 

could put something in it. The following examples of the subjects' responses serve to 

illustrate this distinction. 

Informational reasons: 

S8 (High frequency, GST) 

The exercise diary has been an important aid... Leaving the diary empty 
works on your conscience and is a visual reminder that you haven't been 
doing anything. And positively, the positive aspect, when you manage [to 
exercise] on successive days, to note down periods of exercise which show 
improvement gives a great boost to your morale. Like giving yourself a 
confirmation that you've done it and you've been successful. 

S 12 (High frequency, AC) 

I felt good when filling in the diary because I could look and say 'Oh good, 
I've done all that'. I will carry on doing that. 
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Controlling reasons: r 

S17 (Low frequency, AC) 

The diary? I was aware that you'd be looking at it so I wanted to be sure 
there was something in it. 

S23 (Low frequency, AC) 

The diary was more useful because you felt you had to do something to fill 
them [sic] in. You couldn't just put anything down; you had to do something 
to put in the diary to hand back to you, more than anything. 

Three high frequency exercisers gave informational reasons and only one gave controlling 

reasons, whilst all five low frequency exercisers who had said that keeping the diary had 

been useful gave controlling reasons. 

7.2.4 Goal-setting behaviour 

Again, there were very marked differences between the high and low frequency exercisers 

with respect to their reported goal-setting behaviour. All. 12 high frequency exercisers 

reported setting goals for exercise, whilst only 5 low-frequency exercisers reported doing 

so. The subjects who stated that they had set goals were asked about the types of goals that 

they had set and these responses were classified according to whether they were 

performance, process or outcome goals and whether or not they were specific. Amongst the 

high frequency exercisers, 10 reported setting performance goals, 10 reported setting 

process goals and 3 reported setting outcome goals. None of these subjects reported setting 

only outcome goals. In contrast, amongst the low frequency exercisers, 3 reported setting 

performance goals, 3 reported setting process goals and 3 reported setting outcome goals. 

Nine of the high frequency exercisers appeared to have set very specific goals compared to 

only two in the low frequency group. 
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7.2.5 Factors that would help subjects exercise regularly 

More low frequency exercisers gave factors that would help them to exercise regularly than 

the high frequency, exercisers (13 compared to 8). This is not surprising, since the high 

frequency group were, by definition, already exercising regularly. The factors given were: 

easier access to exercise facilities (3 high frequency, 2 low frequency), having friends or 

relatives to exercise with (2 high frequency, 5 low frequency) and having supervised 

exercise sessions to attend (3 high frequency, 6 low frequency). Some of the comments 

from the low frequency exercisers concerning factors that would help them exercise 

regularly clearly reflected a control orientation: 

Sl (Low frequency, GST) 

If somebody's there to push me and tell me what to do and how to do it I 
enjoy it more because I feel I must be doing it properly. So I'd be more 
likely to exercise. 

S3 (Low frequency, GST) 

I suppose if I'd had a group to go with, I'd go... There'd be some pressure 
to attend. 

S 10 (Low frequency, GST) 

I need lots of praise and encouragement. I need someone there giving me 
feedback all the time. I should be able to do it myself, but I can't. 

S22 (Low frequency, AC) 

External monitoring [would help], monitoring by someone else. 

S23 (Low frequency, AC) 

Somebody behind me to give me a bit of a push, to egg me on a bit [would 
help]. 

None of the high frequency exercisers gave responses to the question of what might help 

them to exercise regularly which could be described as controlling. 
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7.2.6 Use of other strategies 

The subjects were asked if they had used any other strategies, tactics or tricks to help 

motivate themselves to exercise regularly. Six high frequency exercisers reported doing so; 

four reported using self-reinforcement strategies and two reported using friendly 

competition with exercise partners as a means of motivating themselves. Only one low 

frequency exerciser reported using other strategies, in this case self-reinforcement. 

7.2.7 Discussion 2 

Whilst, clearly, too much emphasis should not be placed on the findings of the interviews, 

the subjects' reports follow consistent patterns and provide evidence consistent with the 

autonomy/control orientation distinction. These findings, therefore, complement the 

interpretation of the more objective results outlined in discussion 1. The first important 

finding was that none of the low frequency exercisers had continued to apply the 

motivational technique they had been taught, compared to 11 of the high frequency group. 

This represents strong evidence that both treatments can be effective if they are applied. 

Furthermore, support emerged for the advantages of goal-setting, particularly the use of 

specific performance and process goals. The high frequency exercisers, whom it should be 

remembered tended to have a more internal locus of causality and to be more intrinsically 

motivated, clearly made more use of the motivational techniques they had learned and 

reported more optimal goal-setting behaviours. In addition, high frequency exercisers gave 

more informationally-oriented reasons for the usefulness of keeping the exercise diary; they 

appeared more self-contained in that less of them reported that social support and 

supervision of their exercise sessions would be beneficial; and they evidenced more 

flexibility in the use of alternative motivational strategies. The low frequency exercisers, in 

contrast, clearly evidenced a preference for external control over their exercise behaviour 

in terms of the reasons given for the usefulness of keeping the diary and a desire for 

external pressure and support. 
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Taking all the findings from the goal-setting training study into account, the implications 

are that not everybody will benefit from interventions which seek to enhance exercise 

participation through techniques designed to lead to internally-informational regulation of 

behaviour. For individuals who are more autonomy-oriented, such methods would appear 

to support established preferences, and to offer a powerful means of directing their 

attention and self-regulatory skills in appropriate ways. For more control-oriented 

individuals, however, such interventions may not only not work, they may even be 

counterproductive. Such individuals could be left with a sense of double failure: they will 

not only have failed to increase their participation in regular physical exercise, but will also 

have failed to apply the motivational strategies which the apparent expert who delivered the 

treatments has told them is the key to enhancing motivation. 

These findings have some clear implications for the implementation of interventions for 

increasing and maintaining exercise participation. Firstly, it would seem useful to ascertain 

subjects' dispositional preferences for autonomous or controlling regulation of behaviour. 

Interventions which focus on internally informational regulation would seem to be the 

intervention approach of choice for more autonomy-oriented individuals. 

Secondly, there are implications for what can be done to help those individuals who are 

more control-oriented. The interviews with the low-frequency exercisers give good 

indications of what might help here. It seems that the provision of closely supervised 

exercise classes with plenty of opportunity for giving positive reinforcement and 

encouragement (DeLuca & Holborn, 1990; Martin & Dubbert, 1982; Martin et al., 1984) 

would be beneficial. External monitoring of progress might also be a useful strategy. This 

could take the form of regular monitoring of diary records of exercise behaviour and 

periodical fitness tests (Bruce, DeRouen & Hossack, 1980; Oldridge & Jones, 1983; 

Oldridge & Spencer, 1985) which would give further opportunity for delivering positive 

reinforcement. Contingency contracting (Wysocki, Hall, Iwata & Riordan, 1979; Epstein, 

Wing, Thompson & Griffin, 1980; Oldridge & Jones, 1983) might be usefully employed in 
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conjunction with these approaches. Telephone contacts by exercise professionals (King, 

Taylor, Haskell & DeBusk, 1988) could also provide the cue to action that some of the low 

frequency exercisers seemed to want. 

Given the tendency of the low frequency exercisers to report that having friends or relatives 

to exercise with would help, the organization of structured social support groups could 

prove highly advantageous. These could take the form of self-help groups (Levy, 1976), a 

'buddy' system (Hamilton & Bornstein, 1979; Otteson, 1979; Wankel, Yardley & Graham, 

1985), the recruitment of spouses or other family members (Matson, 1977; Stanton & 

Todd, 1981) or training of exercise leaders in the delivery of social support (Froland, 

Pancoast, Chapman & Kimono, 1981; Wankel, Yardley & Graham, 1985). The efficacy of 

social support groups might be greatly enhanced if they were also taught to use some of the 

behavioural techniques already mentioned themselves. 

These recommendations, however, lead to something of a dilemma. The emphasis of all 

these approaches is on external control and extrinsic reinforcement of exercise behaviour. 

This is clearly in contradiction to the proposition underlying this thesis that exercise 

participation can best be enhanced by developing individuals' intrinsic motivation for 

exercise. Indeed, as discussed earlier, at least some of these techniques could actively 

undermine intrinsic motivation (Deci & Ryan, 1985a). At the very least, such techniques 

are unlikely by themselves to create independent exercisers. Furthermore, the long-term 

provision of external control is unlikely to be a feasible option for most people simply for 

logistic and economic reasons, and it is likely that its eventual withdrawal would lead to a 

cessation of physical activity. On the other hand, the results of the present study suggest 

that strategies which should help in the development of intrinsic motivation, by 

encouraging people to regulate their behaviour in an internally-informational fashion, may 

not help those who are control-oriented. Of course, it could also be argued that the 

motivational strategies employed in the present study, or the way in which they were 
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delivered, were not optimal and that alternative techniques or means of delivery might have 

stronger effects on control-oriented subjects. 

McAuley,. Wraith &, Duncan (1991) suggest that as the physical conditioning and skills of 

participants in exercise programmes improve, intrinsic motivation might develop, 

presumably through enhancements in perceived competence. There is, however, no 

evidence that such a development would be automatically guaranteed and, according to 

Deci & Ryan (1985a), increases in perceived competence will not enhance intrinsic 

motivation except in the context of self-determination. It would seem essential, therefore, 

to recognise that control-oriented individuals will need external control and support 

initially, but to work towards helping them to adopt internally-informational means of self- 

regulation in the long term if we are to help them become independent exercisers. Ideally, 

the strategies recommended for control-oriented individuals would be relatively short term 

ways of supporting the maintenance of exercise which would be augmented by the gradual 

introduction of more internally-informational strategies, such as goal-setting, so that the 

responsibility for control over exercise behaviour is progressively devolved from the 

external controllers to the individual. Certainly this did not happen in the present study. 

Here the subjects were introduced immediately to techniques which proved to suit more 

autonomy-oriented subjects but which offered little to those who were more control- 

oriented. Whether such a gradual approach would prove effective is clearly open to 

empirical testing. 
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CHAPTER 8 

SUMMARY & CONCLUSIONS 

8.1.1 General Summary 

This research programme has been concerned with the role of individuals' goals, as a 

fundamental aspect of self-regulatory processes (Locke, 1991a; Miller, Gallanter & 

Pribram, 1960), in the self-regulation of exercise behaviour. In particular, the potential 

influence of the goals that individuals adopt on intrinsic motivation for participation in 

physical activity was'explored. Cognitive Evaluation Theory (CET: Deci & Ryan, 1985a) 

was chosen as the vehicle to examine this issue, since it is explicitly concerned with factors 

that may enhance or undermine intrinsic motivation. 

Drawing on an integration of the tenets of CET, theories that focus on the motivational 

influences of goal-orientations (Maehr, 1984; Maehr & Braskamp, 1986; Maehr & 

Nicholls, 1980; Nicholls, 1984,1989), and contemporary ideas in sport psychology on the 

effects of different types of discrete goal on performance and motivationally-relevant 

variables (e. g. Beggs, 1990; Burton, 1992), it was proposed that the types of goals that 

individuals adopt will enhance or undermine intrinsic motivation for exercise to the extent 

that they are internally controlling or internally informational in nature. It was argued that 

goals which focus largely on the outcomes of exercise, or those which pressure people to 

exercise for some extrinsic reason, would be internally controlling and would undermine 

intrinsic motivation for physical activity. Goals which focus more on the process of 

participation and on the positive physical, mental and social health consequences of 

exercising, such as personal performance improvements, the social and affiliative aspects of 

exercising, fitness and enjoyment, would be internally informational and would promote 

intrinsic motivation. 
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The first part of the thesis was concerned with theoretical questions and with problems 'of 

measurement and construct validity. The second part described an intervention study in 

which the theoretical ideas expounded in chapter one were applied to the problem of 

exercise adherence. Many of the theoretical and practical implications of the research 

programme have already been addressed in previous chapters. This final chapter presents 

an overview of the research programme and further examines some of the methodological 

and conceptual issues that were raised. These issues are not presented in the same order in 

which they appeared in the thesis. The first part of this chapter deals with methodological 

issues arising from the goal-setting training study. The second part addresses operational 

and conceptual problems inherent in the measurement of goal-orientations and intrinsic 

motivation. The final part deals with problems with the theoretical perspective adopted for 

the research programme. 

8.2.1 The Goal-Setting Training Study: Methodological Issues 

The goal-setting training study was based on the idea that training in setting effective, 

controllable goals with respect to exercise would enhance participation in regular physical 

activity. Of course, there is nothing new in this proposition (cf. Biddle & Mutrie, 1991; 

Knapp, 1988; Rejeski & Kenney, 1988) and goal-setting has been shown to be an effective 

intervention for exercise adherence (e. g.. Atkins, Kaplan, Timms, Reinsch & Lofback, 

1984; Keefe & Blumenthal, 1980; Martin, Dubbert, Kattel, & Thompson et al., 1984). 

However, in the present study it was predicted that goal-setting training would not only 

increase participation rates, but would also lead to the adoption of more 

intrinsic/involvement oriented goals, a more internal perceived locus of causality, and 

greater intrinsic motivation for exercise. 

In the event, it was found that the goal-setting training programme held little if any benefits 

over the attention control training procedure with which it was compared, with both 

treatments leading to a significant increase in exercise frequency and duration. However, 
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this main-effect for time masked interesting and important individual differences in the 

efficacy of the treatments, with some subjects benefiting a great deal from their 

involvement in the study and others showing no change in their exercise behaviour. This 

was explained with reference to causality orientations theory (Deci & Ryan, 1985a; 1985b) 

which proposes that there are individual differences in the extent to which people seek to be 

autonomous or controlled in their dealings with the environment. 

8.2.2 Methodological and evaluation issues 

One of the strengths of this study was the attempt to rigourously control for and assess 

potential non-specific treatment effects. Unfortunately, this also proved to be a weakness in 

that it led to the design of an attention control procedure which was far from inert, as 

evidenced by the observed lack of group differences in the variables of interest. This 

highlights a serious problem of intervention research in this area. On the one hand, simply 

comparing an active treatment condition with a no-treatment or waiting-list control 

condition can never allow firm conclusions to be drawn about the efficacy of the 

intervention. On the other hand, it is difficult to imagine how one could design a truly inert 

attention control procedure which would be equivalent to the active treatment condition 

with respect to non-specific treatment effects and which would also have equal credibility 

with the subjects as means of achieving change. This is a particular problem in a study such 

as this, in which the intervention implicitly involved providing the subjects with a rationale 

for the efficacy of the treatment and necessitated a great deal of contact with the subjects. 

It seems to the author that this problem is depressingly intractable. However, the 

administration of scales designed to assess subject expectancies and non-specific treatment 

effects, as was done here, does at least allow one to check for the equivalence of groups on 

these variables and their use in future intervention research in this area is strongly 

recommended. Furthermore, employing process evaluation in addition to outcome 

evaluations, as was also done here, allows for an insight into the different aspects of the 
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treatments and can provide valuable information concerning which parts of a multi-faceted 

intervention were perceived by the subjects as useful. 

8.3.1 Measurement Issues 1: Participation Motives & Goal-Orientations 

Chapters three and four described the development and validation of the Exercise 

Motivations Inventory (EMI: Markland & Hardy, 1993) as a measure of individuals' 

participation motives for exercise. On the whole, this instrument appears to possess good 

factorial and construct validity, although serious shortcomings were identified for the 

fitness subscale. Suggestions were made for how the current version of the EMI could be 

improved by the addition of further items, and a second version is currently being 

developed. 

The most serious question which was raised with respect to the EMI was that of how the 

individual participation motives which it taps relate to the more global goal-orientations 

which are described in the literature (e. g. Weiss & Chaumeton, 1992). For the current 

research programme, the EMI subscales were rather informally grouped into six that were 

held to represent an intrinsic/involvement orientation, and six that were held to represent an 

extrinsic/outcome orientation. This classification was based on the literature on 

participation motives and goal-orientations (e. g. Duda & Tappe, 1989b; Weiss & 

Chaumeton, 1992). As mentioned previously, one way to determine whether the specific 

participation motives relate to either of the more global goal-orientations would be to 

conduct a second order factor analysis of the EMI subscales. However, in chapters three 

and six it was pointed out that the relationship between participation motives and goal- 

orientations is likely to be considerably more complex than this. A particular participation 

motive might be reflecting either an intrinsic/involvement orientation or an 

extrinsic/outcome orientation, depending on what it means to the individual concerned. For 

example, a given individual might consider physical fitness to be an extrinsic outcome of 

exercising, or they might regard feelings of being fit as intrinsic to being involved in 
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exercise. It could be a mistake, therefore, to try to infer an individual's goal-orientation 

from a measure of their participation motives. 

An obvious way round this difficulty would be to assess exercise goal-orientations more 

directly with a separate instrument specifically developed for that purpose. A number of 

instruments have been developed for assessing goal-orientations within the sport domain, 

such as the Sport Orientation Questionnaire (SOQ: Gill & Deeter, 1988) the Motivational 

Orientation in Sport Scale (Weiss, Bredemeier & Shewchuck, 1985), and the Task and Ego 

Orientation in Sport Questionnaire (TEOSQ: Duda, 1989c). The TEOSQ, a two-factor 

instrument measuring task- and ego-orientations in the domain of sport has also been used 

in an exercise context (Duda, Sedlock, Noble, Cohen & Chi, 1990). The TEOSQ, 

however, focuses on task-orientation and ego-orientation. As Duda (1989b; 1992) points 

out, however, ego-oriented goals do not seem to have the same salience in the exercise 

domain as in sport contexts. Therefore the TEOSQ would not seem entirely appropriate for 

use in health-related and recreational exercise contexts. What is required is an instrument 

that specifically assesses the intrinsic/ mastery and extrinsic/outcome orientations which 

appear to play similar roles in exercise contexts to the roles played by task- and ego- 

orientations in sport and academic contexts. 

An alternative approach to the problem of deciding what can be classified as 

intrinsic/involvement and extrinsic/outcome oriented goals in the exercise domain might be 

to design a format in which the subject makes this decision for themselves. This would be 

consistent with the position that it is what the motives mean to the individual that is 

important (Duda, 1992). This approach could adopt a similar format to the Causal 

Dimension Scale (Russell, 1882; McAuley, Duncan & Russell, 1992). Here the subject is 

asked to make a causal attribution for their success or failure at a task, and then to code this 

attribution along the dimensions of locus of causality, stability and control. It should be 

remembered that in chapter one it was argued that the term locus of causality was misused 

in this context, but this is not relevant to the present discussion. The point here is that this 
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approach allows the individual to determine the meaning of their response for themselves, 

rather than having the experimenter make this decision for them. It might be possible to 

apply this approach to participation motives by having subjects determine their main 

reasons for exercising using the EMI, and then asking them to rate these reasons according 

to whether they represent one or other of the main goal-orientations. How the questions for 

the second stage of this process could be worded is a. matter for future research. However, 

this could prove a profitable line of enquiry. 

8.3.2 Measurement issues 2: Perceived locus of causality 

In chapter two, the measurement of intrinsic motivation was considered and a new 

instrument was designed to assess individuals' perceived locus of causality for exercise: the 

Locus of Causality for Exercise Scale (LCE). Exploratory and confirmatory factor analyses 

indicated good factorial validity for the LCE, and the results of the study described in 

chapter four comparing aerobics participants and weight-watchers, gave evidence for its 

construct validity. The latter study also provided support for the validity of the theoretical 

position adopted for the research. The aerobics participants were found to be more 

intrinsically motivated for exercise than the weight-watchers, and individuals' participation 

motives were found to be predictive of levels of perceived locus of causality. More 

importantly, exercising for weight management, a participation motive classified as 

representing an extrinsic/outcome goal-orientation was found to be negatively related to 

perceived causality. 

Further evidence for the validity of the LCE came from the follow-up analyses of the data 

generated by the goal-setting training study. Here, it was found that subjects who were 

exercising more frequently at the end of the study had a more internal perceived locus of 

causality than those who were exercising less frequently. Furthermore, although the high 

frequency group already had a more internal perceived locus of causality at the start of the 

study, they were not also exercising more frequently at this point. This indicates that an 
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internal locus of causality for exercise is not in itself a sufficient condition for high levels 

of involvement. Rather, it was argued that the LCE may have been reflecting the more 

enduring dispositional tendency to be autonomy-oriented or control-oriented in dealing with 

one's environment. According to Deci & Ryan (1985a; 1985b), more autonomy-oriented 

individuals will tend to interpret environmental events as informational. It was proposed, 

therefore, that the eventual high frequency group had benefited more from their 

involvement in the study because both the training programmes had complemented their 

natural tendency to regulate their behaviour in an internally informational fashion. 

The idea that LCE scores may have reflected a more enduring disposition to be autonomy- 

or control-oriented could be taken to suggest that it is a trait, rather than a state scale. 

However, this is not necessarily the case. If an individual has a tendency to be autonomy- 

oriented, then they are also more likely to evidence a more internal perceived locus of 

causality for a specific activity. Therefore, one would expect the autonomy-oriented 

participants in the study to score higher on the LCE. It should be remembered that a trend 

towards a more internal perceived locus of causality was observed in the GST condition, 

indicating that LCE scores can change over time. However, the LCE scores were relatively 

stable over the six months of the study, suggesting that perceived causality for exercise is 

somewhat resistant to change. 

8.3.3 Measurement issues 3: Intrinsic motivation 

In chapter two the factorial validity of the Intrinsic Motivation Inventory (IMI: McAuley, 

Duncan & Tammen, 1989; McAuley, Wraith & Duncan, 1991; Plant & Ryan, 1985; 

Ryan, 1982; Ryan, Mims & Koestner, 1983) was also examined. It was argued that the 

results of McAuley et al. 's (1989; 1991) confirmatory factor analyses of the IMI, far from 

providing support for its factorial validity, actually indicated that the proposed hierarchical 

model of the factors underlying intrinsic motivation was not- supported by the data. A 

similar study of a generalized version of the IMI, with the LCE items used in place of the 
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original perceived choice subscale, also showed that the data provided a poor fit to the 

model. On the other hand, confirmatory factor analyses gave good support for the subscales 

of the IMI when each was considered separately. 

There were two major problems highlighted by these findings. One concerned operational 

definitions and the way in which items designed to tap intrinsic motivation are worded. The 

second concerned the specification of the model itself and questions about the theory 

underlying it. These problems are in fact highly interrelated, since theory development and 

measurement are closely linked issues (Kerlinger, 1973). When one considers the item 

content of the IMI, it seems clear that there is a potential for two distinct constructs 

(intrinsic and extrinsic motivation) to be reflected in a single operation (scores on the 

questionnaire). Responses to the items as they currently stand may not differentiate between 

high levels of intrinsic motivation for an activity and high levels of extrinsic motivation. In 

a recent study of the effects of extrinsic rewards on basketball shooting performance and 

intrinsic motivation amongst children and adolescents, Morris & Choi (1993) found that 

controllingly administered rewards (monetary payments contingent on performance 

improvements) led to significant improvements in intrinsic motivation, as assessed by the 

IMI. Moreover, the increase in intrinsic motivation was maintained at three weeks, prior to 

any further performance requirements or offers of further rewards. The authors point out 

that this finding is entirely contradictory to the predictions of CET. However, if the IMI 

does not discriminate between intrinsic and extrinsic motivation, but rather measures levels 

of motivation in a more general sense, then these results are not surprising and cannot be 

taken as evidence against CET. 

Attention needs to be paid to the generation of items for measuring intrinsic motivation that 

do not suffer from the potential to tap extrinsic as well as" intrinsic motivation. As Deci 

(1987) points out, in order to make progress in unravelling the measurement problem, we 

need to focus on the constructs themselves in more sophisticated ways, rather than simply 

predicting variance in the operations. One way to achieve this might be to design items 
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which not only ask subjects to rate whether they feel competent at a task, enjoy it, put a lot 

of effort into it, and so on, but also why they do so. In a similar way to the suggestion 

made above concerning the measurement of exercise goal-orientations, this could follow 

along the lines of instruments such as the Motivational Orientation in Sport Scale (MOSS: 

Weiss et al., 1985). The MOSS is a physical activity and sport-specific derivative of 

Harter's (1980) Scale of Intrinsic versus Extrinsic Orientation in the Classroom, designed 

for use with children. The concept of intrinsic motivation is central to the model underlying 

these instruments (Biddle & Brooke, 1992), as it is to the IMI. Their format, however, is 

rather more sophisticated than that of the-IMI. Subjects are asked to rate their preferences 

for involvement in activities in terms of intrinsic versus extrinsic criteria. By explicitly 

presenting both intrinsic and extrinsic motivational criteria for each item, this approach 

avoids the problem inherent in the IMI that subjects can gain high scores when they are 

extrinsically motivated as well as when they are intrinsically motivated. 

8.4.1 Conceptual & Theoretical Issues 

In addition to the problem of the item content of the IMI, questions concerning the model 

underlying it were also raised in chapter two. It was argued that the poor fit of the 

hierarchical model of intrinsic motivation proposed by McAuley et al. (1989; 1991) was 

due to the model being mis-specified, which in turn may be a result of failing to distinguish 

between different types of construct. In McAuley et al. 's (1989; 1991) model perceived 

competence, perceived choice (reflecting locus of causality), interest/enjoyment, 

effort/importance, pressure/tension are all measured at the same level. However, it was 

pointed out in chapter two that perceived competence and perceived causality are cognitive 

constructs which are qualitatively different to the emotions which accompany intrinsic 

motivation (Deci, 1987). Furthermore, the formal propositions of CET (Deci & Ryan, 

1985a) suggest that perceived competence and perceived causality should have a causal 

influence on intrinsic motivation, which would indicate that perceived competence and 

perceived causality should be situated at one level in the model, and indicators of intrinsic 
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motivation at a second level. A further consideration in specifying a model of intrinsic 

motivation is that perceived competence and perceived causality should have interactive 

effects on intrinsic motivation. As was discussed in chapter one, proposition II of CET 

clearly indicates that increases in perceived competence will only enhance intrinsic 

motivation for an activity when the perceived locus of causality is internal. 

Admittedly, Deci & Ryan (1985a) have muddied the waters here, by suggesting that 

changes in perceived competence and perceived causality are concomitants, not causes of 

motivational changes. Rather, Deci & Ryan (1985a) argue, it is events relevant to the 

initiation and regulation of behaviour that have a causal influence on perceived competence 

and perceived causality, thereby concomitantly influencing intrinsic motivation. If this were 

the case, then the model proposed by McAuley et al., (1989; 1991) would be justifiable. 

However, one could then question whether the concept of intrinsic motivation had any 

utility at all, since it would become no more'than a general descriptor of a motivational 

state in which there is an internal perceived locus of causality and high levels of perceived 

competence. From a scientific and theory-development perspective, if intrinsic motivation 

is viewed in this way it holds no explanatory power over and above the perceived causality 

and perceived competence constructs and is, therefore, entirely superfluous. 

The concept of the continuum of motivation (Deci & Ryan, 1985a; 1985b; Deci, 

Vallerand, Pelletier & Ryan, 1991; Ryan & Connell, 1989; Vallerand, Pelletier, Blais, 

Briere, Sene cal & Vallieres, 1992) adds further to the confusion evident in self- 

determination theory. As was discussed in chapter two, precise definitions of the different 

types of motivation which lie along the continuum are distinctly lacking. Moreover, it was 

pointed out that some confusion exists concerning the definition of self-determination and 

its relationship to perceived causality. 

For the most part, self-determination is discussed in terms of perceived locus of causality, 

suggesting that the two constructs are synonymous. However, at other times the two 



182 

constructs are described and used in ways which appear to indicate that they are distinct 

(see chapter two). Furthermore, there is often a considerable degree of circularity in the 

way in which self-determination is used by Deci & Ryan (1985a). Usually, this circularity 

is implicit in the arguments, but sometimes it is made entirely explicit. For example, in 

chapter two Deci & Ryan (1985a, p. 131) were quoted as arguing that self-determination 

both motivates the process of internalization of the regulation of behaviour, and that it is 

the ideal outcome of this process. 

A further example of conceptual confusion arising from the continuum concept concerns 

the idea that when motivation is integrated, representing the final step along the continuum, 

the person's behaviour is fully self-determined (Deci et al., 1991). According to 

proposition I of CET though, if the behaviour is self-determined, then the person should be 

intrinsically motivated. However, integrated regulation is held to be distinct from intrinsic 

motivation. According to Deci et al. (1991), intrinsic motivation and integrated regulation 

differ to the extent that when intrinsically motivated, the individual participates out of an 

inherent interest in the activity itself, rather than for some extrinsic, albeit highly valued, 

instrumental purpose. 

If this is the case, and if an internal perceived locus of causality is not unique to intrinsic 

motivation, then it could be argued that CET does not only describe the processes that may 

enhance or undermine intrinsic motivation. If the locus of causality is internal when the 

person is intrinsically motivated and when the motivation is integrated, but still extrinsic 

(Deci et al., 1991), then CET must be describing the effects of events relevant to the 

initiation and regulation of behaviour on both these motivational states. A theory describing 

how intrinsic motivation is enhanced or- undermined, however, would address the question 

as to why individuals sometimes participate in an activity out of an interest in the activity 

itself, since this is held to be the feature that distinguishes intrinsic motivation from 

extrinsic motivation. 
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8.4.2 Is intrinsic motivation for exercise a realistic objective? 

The fundamental premise of this thesis was that intrinsic motivation for exercise will 

produce the best conditions for maintenance of a physically active lifestyle. A distinction 

was drawn between internally informational regulation of behaviour and self-control, as 

traditionally defined (e. g. Kanfer & Karoly, 1972; Mahoney, 1974; Thoreson & Mahoney, 

1974), where behaviour may be regulated in an internally controlling fashion (Deci & 

Ryan, 1985a). Underlying this premise one can see that something of a value judgement 

had been made that it is 'better' to be self-determining than to be controlled, and to be 

intrinsically rather than extrinsically motivated, no matter whether the source of control is 

internal or external to the person (Deci & Ryan, 1985a). This is certainly the position 

adopted in other areas where the concepts of self-determination and intrinsic motivation 

have been 'applied, such as education (DeCharms, 1966,1981; Grolnick & Ryan, 1987; 

Grolnick, Ryan & Deci, 1991; Harter, 1980; Thomas, 1980; Deci et al., 1991) and work 

(Deci, Connell & Ryan, 1989). 

A sense of self-determination may indeed be preferable to a sense of control, in terms of 

their concomitant affective responses and influences on intrinsic motivation. However, the 

results of the goal-setting training study, as well as the theoretical considerations of the 

distinction between autonomy- and control-orientations, suggest that to attempt to make 

everybody self-determining and intrinsically motivated for exercise may be over-optimistic. 

This is particularly true if there are relatively enduring individual differences in the extent 

to which people tend to be autonomy- or control-oriented. It could be argued that a more 

realistic objective would be to attempt to create the motivational conditions represented by 

integrated regulation of behaviour where the activity is engaged in primarily for extrinsic 

reasons, but ones which are considered by the individual to be important with respect to a 

personally valued outcome (Deci et al., 1991). 
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From a purely physical health-related perspective, what is important is that people do 

engage in sufficient regular physical activity. The question as to whether they do so for 

intrinsic or extrinsic reasons is of relatively little concern. It is clear that extrinsic 

incentives can motivate behaviour, and, as mentioned earlier, Deci & Ryan (1985a) stress 

that controlling events can lead to behavioural change and maintenance. The important 

question is, does intrinsic motivation lead to better adherence to regular physical activity in 

the long term than extrinsic motivation? 

An issue that has not been directly addressed in this thesis, but which may be relevant to 

this question, is that of the potential psychological benefits of exercise. A considerable 

amount of evidence for the positive mental and emotional benefits of physical activity has 

accrued in recent years (Crews & Landers, 1987; Morgan & Goldston, 1987; North, 

McCullagh & Tran, 1990; Petruzzello, Landers, Hatfield, Kubitz & Salazar, 1991; 

Stephens, 1988). The vast majority of studies in this area, however, have been concerned 

with the uni-directional effects of exercise on psychological variables. Little research has 

been conducted on the possible reciprocal influences of changes in psychological well-being 

on exercise adherence. Biddle & Mutrie (1991) have suggested that psychological benefits 

may be an important source of reinforcement for exercise behaviour, and may therefore 

have important motivational influences. However, given that internally or externally 

controlling regulation of behaviour, where the perceived locus of causality is external, is 

held to induce feelings of pressure, tension and compulsion (Deci & Ryan, 1985a), it is 

possible that individuals who regulate their exercise behaviour in this way, or who have it 

regulated for them by others, might be less likely to experience psychological benefits from 

participating in physical activity than those who regulate their behaviour in an 

informational fashion. 

In a study of the effects of aerobic conditioning on mental well-being, Moses, Steptoe, 

Mathews & Edwards (1989) found that positive psychological responses were reported by 

subjects in a moderate intensity exercise condition, but not by those in a high intensity 
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exercise condition. The authors suggested that this may have been due to the high intensity 

condition being too demanding, whilst the moderate intensity condition allowed subjects to 

achieve goals without having to exert excessive effort. From a CET perspective, it could be 

argued that the high intensity condition would have created more internally controlling 

conditions compared to the moderate intensity condition, and that this led to the observed 

differences in well-being. 

If feelings of well-being and other psychological benefits of exercise are important to long- 

term participation, then the possible influence of the ways in which individuals regulate 

their exercise behaviour and the effects of motivational interventions upon these variables 

needs to be considered. Indeed, this view formed part of the basis of the current research 

programme, as outlined in chapter one. However, if integrated regulation, as well as 

intrinsic motivation, is accompanied by an internal perceived locus of causality, as Deci et 

al., (1991) indicate, then the focus of interventions developed within this framework would 

not necessarily be on intrinsic motivation per se. Rather, the aim would be to encourage 

people to adopt internally informational modes of self-regulation. This might lead to 

intrinsic motivation for some individuals, whereas for others it could produce the 

motivational state represented by integrated regulation, in which the person engaged in 

exercise for extrinsic, but personally valued outcomes and in which the perceived locus of 

causality would still be internal. Either way, one would expect greater levels of exercise 

adherence in the long term than if the mode of regulation was controlling. 

8.4.3 Conclusion 

This research programme has clearly raised more questions than it has answered. Evidence 

has been presented that the construct of perceived causality is important to participation in 

regular physical activity. Some support, albeit sometimes circumstantial, was also found 

for the idea that internally controlling and internally informational modes of self-regulation 

will influence one's perceived locus of causality for exercise and subsequent participation 
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levels. However, the direct links between the different types of exercise goals, the 

internally informational/internally controlling regulation distinction, and intrinsic 

motivation for exercise have not been made. This failure to establish a causal influence for 

exercise goals on these variables was largely due to difficulties in the definition, 

operationalization and measurement of the constructs of interest. Future research clearly 

needs to address these issues and to focus on the constructs in more meaningful ways in 

order to better understand the concepts of goal-orientations and intrinsic motivation. 

Despite the problems with Deci & Ryan's (1985a) self-determination and cognitive 

evaluation theories, the issue of the motivational consequences of internally controlling and 

internally informational modes of self-regulation does seem to be important within the 

context of exercise participation. Furthermore, this issue is not addressed by other 

contemporary social-cognitive theories which have been applied to the problem of exercise 

adherence. Both theoreticians and practitioners in the field of exercise promotion need to be 

aware of, and sensitive to, this distinction if progress is to be made in explaining exercise 

behaviour and in encouraging physically active lifestyles. 
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APPENDIX 1 

GENERALIZED VERSION OF IMI (SEE CHAPTER TWO) 

Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 



207 

APPENDIX 2 

VARIANCE-COVARIANCE MATRIX USED AS DATA INPUT FOR 
CONFIRMATORY FACTOR ANALYSES REPORTED IN CHAPTER TWO 

COV V1 2.0926227 1.3737268 1.2775586 1.3298265 . 9434259 
. 8391609 . 8520152 1.2650267 . 4402542 . 6210515 . 8352286 . 9710038 
. 8663005 1.0753849 . 9475259 . 7543514 . 7609396 1.0093474 

coy V2 1.3737268 2.6256930 1.5601068 1.0692220 . 8618653 
. 5944664 . 5316005 . 9049663 . 4831619 . 6355045 . 6886749 . 7767335 
. 5879812 . 6187437 . 8302648 . 8716640 . 5711560 . 6202651 

COV V3 1.2775586 1.5601068 2.1617545 1.1204456 . 8775818 
. 6956370 . 6192852 1.0793688 . 3585519 . 4409376 . 6084939 . 8272221 
. 5982827 . 6465537 . 7546995 . 6771873 . 6567649 . 7886981 

coy V4 1.3298265 1.0692220 1.1204456 2.2156984 1.1752018 
1.2612877 1.2227122 1.5504757 . 7028571 . 7424512 . 6747505 1.0217246 
1.0973028 1.1302313 1.1647198 . 7055001 . 7344576 1.2586576 

COV V5 . 9434259 . 8618653 . 8775818 1.1752018 2.1193884 
1.1073077 . 8039375 . 9282896 1.3065934 . 6823444 . 2200046 . 6961270 
. 5511204 . 6729326 1.6679689 . 6843815 . 4009695 . 6476109 

COV V6 . 8391609 . 5944664 . 6956370 1.2612877 1.1073077 
1.6555530 . 8587453 1.0295892 . 6330291 . 7419226 . 2556278 . 6133029 
1.0823986 . 9344009 1.0759006 . 7730332 . 3985973 . 9584848 

coy V7 . 8520152 . 5316005 . 6192852 1.2227122 . 8039375 
. 8587453 3.1158041 1.2362497 . 5573606 . 5171347 . 9359480 . 4873907 
. 7867641 1.3283825 . 8212269 . 3011139 . 9224105 . 9905624 

COV V8 1.2650267 . 9049663 1.0793688 1.5504757 . 9282896 
1.0295892 1.2362497 2.0355071 . 4339754 . 5353910 . 6283360 . 9930378 
. 8537944 1.0594105 . 8826874 . 5305175 . 7080529 1.3470643 

COV V9 . 4402542 . 4831619 . 3585519 . 7028571 1.3065934 
. 6330291 . 5573606 . 4339754 2.3081406 . 3654109 -. 0193780 . 2250587 
. 3901008 . 3408370 1.1593048 . 3330239 -. 0178825 . 3813852 

COV V10 . 6210515 . 6355045 . 4409376 . 7424512 . 6823444 
. 7419226 . 5171347 . 5353910 . 3654109 2.3708775 . 7341611 . 6955339 
. 6893453 . 6234238 . 7407493 1.0983987 . 5611253 . 5224595 

coy V11 . 8352286 . 6886749 . 6084939 . 6747505 . 2200046 
. 2556278 . 9359480 . 6283360 -. 0193780 . 7341611 2.8280343 . 6876305 
. 5337665 . 7780227 . 4962868 . 8119053 1.0794848 . 5457183 

COV V12 . 9710038 . 7767335 . 8272221 1.0217246 . 6961270 
. 6133029 . 4873907 . 9930378 . 2250587 . 6955339 . 6876305 2.0426498 
. 5523194 . 3959542 . 5288801 . 6160362 . 6755499 . 7759083 

COV V13 . 8663005 . 5879812 . 5982827 1.0973028 . 5511204 
1.0823986 . 7867641 . 8537944 . 3901008 . 6893453 . 5337665 . 5523194 
2.1162941 . 9421366 . 5952915 . 8971919 . 5746371 . 9731312 
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COV V14 1.0753849 . 6187437 . 6465537 1.1302313 . 6729326 

. 9344009 1.3283825 1.0594105 . 3408370 . 6234238 . 7780227 . 3959542 

. 9421366 2.1292643 . 8589387 . 6908796 . 9423687 . 9954359 

COV V15 . 9475259 . 8302648 . 7546995 1.1647198 1.6679689 
1.0759006 . 8212269 . 8826874 1.1593048 . 7407493 . 4962868 . 5288801 

. 5952915 . 8589387 2.3611305 . 7825482 . 3166886 . 7289910 

COV V16 . 7543514 . 8716640 . 6771873 . 7055001 . 6843815 

. 7730332 . 3011139 . 5305175 . 3330239 1.0983987 . 8119053 . 6160362 

. 8971919 . 6908796 . 7825482 2.8774658 . 8358088 . 4062427 

COV V17 . 7609396 . 5711560 . 6567649 . 7344576 . 4009695 

. 3985973 . 9224105 . 7080529 -. 0178825 . 5611253 1.0794848 . 6755499 

. 5746371 . 9423687 . 3166886 . 8358088 2.0399422 . 6995178 

coy V18 1.0093474 . 6202651 . 7886981 1.2586576 . 6476109 

. 9584848 . 9905624 1.3470643 . 3813852 . 5224595 . 5457183 . 7759083 

. 9731312 . 9954359 . 7289910 . 4062427 . 6995178 1.7847399 

KEY 

V1 V2 V3 = LCE 123 

V5 V9 V15 = Perceived Competence; IMI 26 12 

V4 V8 V12 V18 = Interest/Enjoyment; IMI 15 9 15 

V6 V10 V13 V16 = Effort/Importance; IMI 37 10 13 

V7 V11 V14 V17 = Pressure/Tension; IMI 48 11 14 
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APPENDIX 3 

ORIGINAL 71 ITEMS OF THE EXERCISE MOTIVATIONS INVENTORY 

Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 
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APPENDIX 4 
ROTATED FACTOR MATRIX (EQUAMAX) OF THE 56 EMI ITEMS REMAINING FOLLOWING INITIAL ITEM-REDUCTION PROCEDURES 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 

V38 
. 77574 

. 00924 
. 11102 09129 V41 

. 77553 
. 02776 

. 19793 
. 

- 02027 V43 
. 75876 

. 02854 
. 22588 

. 
02756 V67 

. 72633 -. 12388 
. 18402 . 

. 05744 V15 
. 68922 

. 07351 
. 05268 

. 06088 V16 
. 67577 -. 03473 

. 07514 10645 V59 --. 61090 -. 14121 

. 13640 . 
. 19252 V11 

. 58491 . 10328 -. 00858 05307 V6 

. 52546 
. 04598 

. 37135 . 
10073 V9 

. 51422 -. 00436 
. 40151 . 

. 07026 

V14 
. 01828 

. 87638 
. 10222 - 02250 V40 

. 02099 
. 87277 

. 00001 . 
- 04293 V69 -. 04843 

. 84294 
. 06614 . 

- 03023 V51 -. 04718 
. 83263 

. 14395 . 
- 04335 V3 

. 00366 
. 77616 

. 04062 . 
04837 V44 

. 02734 
. 48659 

. 15520 . 
-. 00837 

V62 . 10051 . 07092 
. 78616 -. 11216 V8 

. 05708 
. 16614 

. 77972 
. 03598 V34 

. 07312 
. 11357 

. 63309 -. 05127 V54 
. 15194 -. 07049 

. 52831 
. 03621 

V58 
. 03854 

. 03758 
. 03080 

. 84349 V65 
. 04888 -. 06519 

. 05005 
. 73742 V47 

. 04631 -. 03432 -. 03934 
. 70898 V33 

. 04475 
. 03569 -. 08945 

. 63214 V68 
. 02807 -. 05470 -. 01003 

. 57559 

V37 
. 10146 . 07832 . 33762 -. 01931 V36 
. 02233 

. 02625 
. 21757 

. 04830 V45 
. 09563 

. 07910 
. 46968 

. 13555 V13 
. 06331 

. 07631 
. 01600 

. 26735 V10 
. 09095 . 00422 

. 31979 -. 03605 V46 
. 30819 -. 04374 

. 34005 
. 12535 

V39 
. 00595 -. 06167 

. 00000 
. 33509 V63 

. 02387 
. 34403 

. 19721 
. 08700 V22 -. 04879 -. 06761 -. 01417 
. 33435 V42 

. 18796 
. 38048 

. 17803 
. 30394 V55 -. 08837 

. 40420 
. 16962 -. 08668 V12 

. 00800 
. 35244 

. 10609 
. 14522 

V27 
. 02209 

. 03586 
. 24486 

. 13269 V57 
. 04937 -. 05552 

. 06372 
. 33664 V19 

. 14555 -. 04436 -. 11012 -. 00522 V35 

. 10787 -. 05259 
. 08170 . 18097 

V24 
V48 . 00477 

. 05905 
. 11330 -. 01760 

V30 . 03687 
. 11540 

. 09777 . 10306 
. 06608 -. 01218 

. 00623 -. 00390 
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FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 

V64 . 09029 . 13560 -. 03101 . 00615 
V56 . 00724 . 20589 . 01747 . 08944 
V50 -. 06000 . 15871 . 14125 . 01049 

V71 . 04504 -. 03434 . 06883 . 15709 
V66 . 06998 -. 08625 . 10192 . 23453 
V29 . 10582 . 02097 . 03280 . 22792 

V7 . 00194 . 05091 . 00458 -. 01638 
V53 -. 02145 . 00078 . 04139 -. 09423 
V4 -. 00481 . 16467 . 39158 -. 04124 

V60 -. 03938 . 04729 -. 00549 -. 11338 
V32 . 00499 . 04495 . 01568 . 06908 
V52 . 10773 . 03798 -. 06375 . 22368 

FACTOR 5 FACTOR 6 FACTOR 7 FACTOR 8 

V38 . 07273 . 12442 . 08995 
. 15321 

V41 . 09785 . 05878 . 12933 
. 14196 

V43 . 09216 . 01810 . 13844 
. 14026 

V67 . 16877 -. 00683 . 07798 . 05918 
V15 . 17654 . 04349 . 26696 -. 03897 
V16 . 29206 -. 00094 . 18365 -. 00962 
V59 . 09717 . 03133 . 24370 . 01595 
Vii . 13732 . 11912 -. 01411 . 20801 
V6 . 19922 -. 08372 . 11509 -. 02535 
V9 . 10321 -. 18098 . 03602 . 21934 

V14 . 01296 . 11814 -. 00102 . 07730 
V40 . 03279 . 17078 . 02005 . 05667 
V69 . 00645 . 06360 -. 05349 . 13352 
V51 -. 09291 . 09501 . 01197 . 06624 
V3 . 18768 . 12569 -. 06719 

. 00321 
V44 . 11488 . 33610 . 13657 -. 02721 

V62 . 21723 . 14764 . 05803 
. 17626 

V8 . 14044 . 05773 . 05884 
. 09035 

V34 . 37891 . 12335 . 05156 . 20866 
V54 . 37691 . 18520 . 05872 . 15999 

V58 . 01925 . 10088 . 09884 . 03054 
V65 -. 03064 . 17180 . 14311 -. 07291 
V47 . 15791 . 18790 . 25671 

. 03793 
V33 . 12092 . 23061 . 02593 . 15178 
V68 -. 04692 . 21239 . 14449 . 26018 

V37 . 68464 . 13586 . 19444 . 22151 
V36 . 59132 . 13262 . 41253 . 18177 
V45 . 56754 . 11006 . 29062 . 02529 
V13 . 52857 . 16846 . 39027 . 06729 
V10 . 52471 -. 04257 -. 11775 . 31317 
V46 . 39296 

. 13925 
. 24428 . 08340 
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FACTOR 5 FACTOR 6 FACTOR 7 FACTOR 8 

V39 . 15897 . 71148 -. 04056 . 14270 
V63 -. 00128 . 66600 . 11793 . 03788 
V22 . 01835 . 66105 . 15614 . 12560 
V42 . 01253 . 55137 . 09601 -. 03351 
V55 . 14580 . 48757 . 00803 -. 02139 
V12 . 21938 . 44675 . 12572 -. 17875 

V27 -. 00036 . 04944 . 64250 . 24963 
V57 . 25088 . 03629 . 61807 . 15513 
V19 . 21007 . 24909 . 61248 -. 00667 
V35 . 11416 -. 02035 . 60347 . 35382 

V24 . 05303 . 07762 . 09827 . 90114 
V48 . 08727 . 05361 . 17283 

. 86392 
V30 . 50828 -. 11044 -. 03863 

. 58256 

V64 . 04194 . 14154 . 02652 
. 07116 

V56 . 17283 . 08706 -. 05525 
. 12978 

V50 -. 09257 . 00626 . 04579 
. 09859 

V71 . 12767 . 06933 . 15647 
. 19148 

V66 . 10207 . 04189 . 17009 
. 06114 

V29 . 05819 -. 00509 . 45195 -. 02900 

V7 . 04771 . 07118 -. 03022 . 08732 
V53 -. 00097 . 18039 . 06233 . 17723 
V4 . 08504 . 14590 . 25979 -. 03116 

V60 . 01461 . 14371 -. 03456 . 04989 
V32 . 04351 -. 05512 -. 06167 -. 08352 
V52 -. 04815 -. 09819 . 25449 . 11305 

FACTOR 9 FACTOR 10 FACTOR 11 FACTOR 12 

V38 -. 07539 . 16713 -. 11583 . 04578 
V41 . 22926 . 13540 . 13412 . 02922 
V43 . 19800 . 16242 . 06121 . 06877 
V67 . 19322 . 17346 . 03547 . 12955 
V15 -. 02195 . 09633 . 14306 . 05379 
V16 . 08871 -. 02325 . 25447 . 11038 
V59 -. 10030 . 02173 -. 07453 -. 05982 
V11 -. 15946 . 21318 . 04719 . 03329 
V6 -. 04138 . 06807 . 42244 . 10686 
V9 . 03607 -. 01447 . 18334 . 08146 

V14 . 13706 -. 05783 . 06852 . 07437 
V40 . 21782 -. 06807 . 05503 . 04007 
V69 . 23253 -. 06501 . 06809 . 10290 
V51 . 26577 . 01734 . 05186 . 10577 
V3 . 06466 -. 02939 . 24292 . 08350 
V44 . 31915 . 09064 . 10116 -. 10371 
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FACTOR 9 FACTOR 10 FACTOR 11 FACTOR 12 

V62 . 10819 . 13593 . 04223 -. 00396 
V8 . 06530 . 02809 . 20608 . 04425 
V34 . 07832 . 09700 . 15579 -. 13737 
V54 . 16240 . 12482 . 15271 . 00068 

V58 . 03823 . 13764 . 03794 . 06416 
V65 . 07864 . 22014 . 02421 . 01637 
V47 . 01075 . 16698 -. 04108 . 02435 
V33 -. 02341 . 22276 -. 03949 . 21493 
V68 -. 00269 . 40469 -. 07711 . 08079 

V37 . 09131 . 17494 . 03063 . 06973 
V36 . 09069 . 14989 . 09985 . 01489 
V45 . 01265 . 10653 -. 06118 . 04549 
V13 . 05888 -. 01189 . 36576 -. 03598 
V10 -. 02995 . 19332 . 25820 

. 07297 
V46 . 16445 . 11087 . 11564 

. 07892 

V39 . 06813 . 15202 . 06073 
. 00789 

V63 . 19180 -. 13082 . 19736 
. 04967 

V22 . 02474 . 22799 . 11270 
. 14988 

V42 . 11169 -. 10593 . 14640 -. 03346 
V55 . 35271 -. 00425 . 26069 -. 08970 
V12 . 07547 . 14741 . 42166 

. 04124 

V27 . 01958 . 26895 . 09184 . 14245 
V57 . 04986 . 27438 . 01066 . 02962 
V19 -. 01433 . 21448 . 13050 . 03333 
V35 . 02896 . 29050 . 12656 . 07040 

V24 . 09148 . 05284 . 08456 . 06512 
V48 . 10950 . 04644 -. 00754 . 05174 
V30 . 14270 . 32641 . 21476 -. 05366 

V64 . 83948 -. 04525 . 10643 . 18842 
V56 . 78877 -. 04487 . 12846 . 18358 
V50 . 69530 . 09858 . 14854 . 29094 

V71 . 01112 . 79809 . 00999 -. 03368 
V66 -. 00773 . 79076 . 05144 . 02615 
V29 . 00381 . 60211 -. 04080 . 08133 

V7 . 11824 -. 04318 . 84875 . 06012 
V53 . 31759 -. 01167 . 67215 -. 04442 
V4 . 02062 . 13731 . 55721 . 07168 

V60 . 02984 -. 03090 . 04793 . 84569 
V32 . 31355 . 11529 -. 04879 . 72248 
V52 . 14005 -. 08690 . 03490 . 59483 
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APPENDIX 5 

INSTRUMENTS USED IN THE GOAL-SETTING TRAINING STUDY 

5a Present Exercise Involvement Questionnaire (adapted from Fox, Mucci & Dirkin, 
1991: see Reference Note 1). 

5b Exercise Knowledge Questionnaire (Parfitt, Markland & Mabbutt: see Reference 
Note 2). 

5c Perceived Expectations Scales. 

5d Experimenter Effects Scales. 

5e Programme Factor Scales. 

5f Goal-setting Behaviour Scales. 

5g Structured interview 



Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 
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APPENDIX 6 

TRAINING MATERIALS 

6a Booklet on measuring pulse rates & calculating training 
ranges. 

6b Exerciser's Guide to Goal-Setting. 

6c Motivational Process Model. 

6d Model of Self-Monitoring. 

6e Guide to Self-Administered fitness tests. 



Third Party Material excluded from digitised copy. 
Please refer to original text to see this material. 
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APPENDIX 7 

ANOVA & NEWMAN-KEULS RESULTS: MEAN WEEKLY FREQUENCY OF 
EXERCISE BY GROUP, USING TRANSFORMED SCORES (CHAPTER 6, PAGE 

132) 

Between subjects effects... 

SS DF MS FP 

Within cells 47.31 26 1.82 
Group 3.11 1 3.11 1.71 0.203 

Within subjects effects... 

SS DF MS FP 

Within cells 25.87 156 0.17 
Test 13.70 6 2.28 13.77 0.000 
Group x Test 0.67 6 0.11 0.67 0.673 

Newman-Keuls tests (main effect for test)... 

Critical differences at 0.01 level of significance: 

Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 

0.283 
0.321 
0.343 
0.358 
0.371 
0.380 

Test 1234567 

Means 0.790 1.687 1.578 1.487 1.468 1.478 1.446 

Means sharing a common line failed to differ significantly; all other means differ at the 
0.01 level of significance. 

n 
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APPENDIX 8 

ANOVA & NEWMAN-KEULS RESULTS: MEAN WEEKLY DURATION OF 
EXERCISE BY GROUP (CHAPTER 6, PAGE 134) 

Between subjects effects... 

SS DF MS F P 

Within cells 628268.95 26 24164.19 
Group 10127.19 1 10127.19 0.42 0.523 

Within subjects effects... 

SS DF MS F P 

Within cells 369812.26 156 2370.59 
Test 177902.49 6 29650.41 12.51 0.000 
Group x Test 15679.25 6 2613.21 1.10 0.363 

Newman-Keuls tests (main effect for test)... 

Critical differences at 0.01 level of significance: 

Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 

33.492 
37.908 
40.484 
42.325 
43.797 
44.901 

Test 1234567 

Means 32.143 108.004 118.321 110.321 124.402 122.911 123.571 

Means sharing a common line failed to differ significantly; all other means differ at the 
0.01 level of significance. 
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APPENDIX 9 

ANOVA & NEWMAN-KEULS RESULTS: LCE BY GROUP, TESTS 1 TO 4 
(CHAPTER 6, PAGE 135) 

Between subjects effects... 

SS DF MS 

Within cells 152.97 26 5.88 
Group 0.22 1 0.22 

FP 

0.04 0.848 

Within subjects effects... 

SS 

Within cells 35.79 
Test 0.57 
Group x Test 3.24 

DF 

78 
3 
3 

MS FP 

0.46 
0.19 0.42 0.741 
1.08 2.35 0.078 

Newman-Keuls tests... 

Critical differences at 0.05 level of significance: 

Step 2 0.350 
Step 3 0.422 
Step 4 0.466 
Step 5 0.487 
Step 6 0.509 
Step 7 0.527 
Step 8 0.543 

comparisons... 

GST... 
Difference Steps 

Test 1 vs Test 2 0.022 2 
Test 1 vs Test 3 0.089 3 
Test 1 vs Test 4 0.200 2 
Test 2 vs Test 3 0.067 2 
Test 2 vs Test 4 0.222 2 
Test 3 vs Test 4 0.289 4 

AC... 

Test 1 vs Test 2 0.076 3 
Test 1 vs Test 3 0.051 2 
Test 1 vs Test 4 0.589* 8 
Test 2 vs Test 3 0.025 2 
Test 2 vs Test 4 0.513* 6 
Test 3 vs Test 4 0.538* 7 
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GST vs AC... 

Difference Steps 

Test 1 0.290 
Test 2 0.236 
Test 3 0.328 
Test 4 0.499* 

Differences between means significant at 0.05 level indicated by *; all other differences 
failed to reach significance 
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APPENDIX 10 

ANOVA & NEWMAN-KEULS RESULTS: CHANGES IN EXERCISE FREQUENCY 
BY LEVEL OF FREQUENCY AT FINAL POST-TEST, USING TRANSFORMED 

SCORES (CHAPTER 7, PAGE 159) 

Between subjects effects... 

SS DF MS FP 

Within cells 7.89 22 0.36 
Group 4.05 1 4.05 11.30 0.003 

Within subjects effects... 

SS DF MS FP 

Within cells 5.70 22 0.26 
Test 6.04 1 6.04 23.31 0.000 
Group x Test 3.43 1 3.43 13.24 0.001 

Newman-Keuls tests... 

Critical differences: 

0.05 Level 0.01 Level 

Step 2 0.431 0.589 
Step 3 0.523 0.677 
Step 4 0.578 0.736 

Comparisons... 
Difference Steps 

High Frequency Test 1 vs Test 7 1.244** 3 
Low Frequency Test 1 vs Test 7 0.175 3 

High Frequency vs Low Frequency... 
Difference Steps 

Test 1 0.047 2 
Test 2 1.116** 2 

Differences between means significant at 0.01 level indicated by **; all other differences 
failed to reach significance. 


