
AN ABSTRACT OF THE THESIS OF

Fuzhong Li for the degree of Doctor of Philosophy in Human Performance presented on
January 24. 1996. Title: The Exercise Motivation Scale: Its Multifaceted Structure and
Construct Validity

Abstract approved:
Vicki Ebbeck and Terry ood

Building upon Deci and Ryan's (1985, 1991) self-determination theory as well as

previous empirical work on motivation, the present study was designed to develop a

multifaceted 31-item Exercise Motivation Scale (EMS). A series of pilot studies were

first conducted in order to generate the 31 scale items. The EMS was then administered to

male and female college students (N= 592) who participated in various exercise activity

classes offered through university physical activity programs. Using structural equation

modeling methodology, evidence for a robust factor structure, subscale reliabilities, and

convergent and discriminant validity was sought for the proposed eight facets of the

exercise motivation construct. These facets included amotivation, external regulation,

introjected regulation, identified regulation, integrated regulation, intrinsic motivation to

learn, intrinsic motivation to accomplish things, and intrinsic motivation to experience

sensation. Results provided adequate evidence for the a priori hypothesized EMS factor

structure, and acceptable subscale reliability estimates. Further analyses on the EMS

structural relationships revealed a simplex pattern of the self-determination continuum

underlying the various motivational orientations assessed by the EMS. Finally, selected

antecedents and consequences of exercise motivation showed that the EMS facets had
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nomological validity and depicted differential relationships with the various antecedents

and consequences examined. These results provided initial empirical support for the

applicability of self-determination theory in the context of exercise, and suggested a

multifaceted approach to the conceptualization of exercise motivation.
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The Exercise Motivation Scale: Its Multifaceted Structure and Construct Validity

CHAPTER 1

INTRODUCTION

There is increasing evidence that exercising is an important behavior in the public

health domain (Dishman, 1988). Since the early 1970s, American society has witnessed

the development of an exercise boom involving a dramatic increase in the public's

participation in a variety of exercise activities, such as jogging, cycling, swimming, and

aerobic dance. Dishman (1984) reported that about 50-60 million adult Americans

engage in exercise activity, although not on a regular basis.

Perhaps the most obvious reason for exercise participation is to accrue the

physical and psychological health benefits. Ever-mounting evidence suggests that

exercise and its corollary, physical fitness, can significantly enhance health status (Blair,

Wells, Weathers, & Paffenbarger, 1994). For example, exercise has been shownto reduce

the risk for coronary heart disease (Oberman, 1985; Powell, Thompson, Caspersen, &

Kendrick, 1987) as well as body fats (Brownell, 1989; Rosenthal, Haskell, Solomon,

Widstrom, & Reavan, 1983), and to increase longevity (Blair, Kohl, Paffenbarger, Clark,

Cooper, & Gibbons, 1989; Paffenbarger, Hyde, Wing, & Hsieh, 1986). Physical fitness

has also been found to be associated with psychological benefits such as improved self-

concept (Ben-Shlomo & Short, 1985-1986; Caruso & Gill, 1992; Gruber, 1986; Morgan

& Goldston, 1987; Sonstroem, Harlow, & Josephs, 1994; Tucker, 1983), positive affect

(Berger, Friedmann, & Eaton, 1988; Boutcher & Landers, 1986; Morgan, 1987; Thayer,



l987; also see Tuson & Sinyor, 1993), as well as reduced psychological stress and

anxiety (Crews & Landers, 1987; Petruzzello, Landers, Hatfield, Kubitz, & Salazar,

1991).

Yet. despite the advantages of exercise and physical activity, research has

indicated that a large portion of the U.S. population does not participate in regular

physical activity (USDHHS, 1991) and about 70-80% of American adults are sedentary

(Dishman. 1988). Statistics regarding exercise participants' adherence to various forms of

physical activity show that approximately 50% of individuals who do join organized

exercise programs drop out within six months to a year (Dishman, 1988). The rate can

equal or exceed 50% in community-based fitness programs within 10 to 12 weeks

(Brawley & Horne. 1987).

If health and psychological benefits associated with physical activity are to be

realized, it is important to identify the "why" underlying individuals' exercise behaviors.

Examining motives regarding exercise participation may shed light on the association

between motivational orientations and exercise behavior, and consequently, allow for the

design of more effective exercise interventions that would benefit public health. Thus,

understanding individuals' motivations to participate in exercise and physical activity

represents an important area for study (Powell, 1988; Rejeski, 1992; Rejeski &

Thompson, 1993).

Although an understanding of exercise-related motivation has been vigorously

pursued by exercise-psychology researchers, the majority of previous studies examining

exercise motivation have focused on intrinsic motivation. This research has addressed

such topics as the relationship between self-efficacy and intrinsic motivation (McAuley,
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Wraith. & Duncan. 1991). the effects of goal setting on intrinsic motivation (Martin &

Dubbert. 1982; Oldridge & Jones, 1983), as well as the changes in intrinsic motivation

that result from variations in perceived choice (Thompson & Wankel, 1980; Vallerand &

Brawlev. 1986). Studies that focus on self-motivation have examined individual

differences in levels of self-motivation for predicting exercise persistence (Dishman.

1983: Dishman. Ickes. & Morgan, 1980; Stone, 1983; Wankel & Graham, 1982).

From a methodological perspective, relatively few self-report assessment tools

have been developed in the past few years as operational measures of intrinsic motivation

to participate in physical activity. Based upon Ryan's (1982) work in education,

McAuley. Wraith, and Duncan (1991) modified the Intrinsic Motivation Inventory (IMI;

Ryan. 1982) to produce an exercise version of the IMI. In addition, Dishman, Ickes, and

Morgan (1980) developed a Self-Motivation Inventory (SMI) as a measure of self-

motivation differences in relation to physical activity.

While existing research provides useful data for the understanding of exercise

motivation. relatively little systematic effort has been devoted to developing a valid

measure of exercise motivation. A significant limitation of work in this area is the lack of

an instrument that assesses the multidimensional nature of motivation. Research has

consistently indicated that the motive for engaging in activity is a function of both

intrinsic and extrinsic motivating factors (Dishman, 1984; Dishman, Sallis, & Orenstein,

1985: Weinberg, 1984). To understand these diverse motivating factors in the context of

an exercise setting, it is imperative that a self-report scale that reflects the various facets

of motivation be available.
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One of the more recent approaches to the study of human motivation involves the

use of Deci and Ryan's (1985, 1991) self-determination theory. Based on Deci's (1975)

early work, Deci and Ryan (1985, 1991) proposed a multidimensional conceptualization

of motivation. Intrinsic and extrinsic motivation have traditionally been viewed as

antipodes, with the former related to positive consequences and the latter related to more

negative consequences. In their recent work, Deci and Ryan (1985, 1991) have replaced

this dichotomous view of motivation and conceived of intrinsic and extrinsic motivation

as independent constructs. In addition, Deci and Ryan have differentiated distinct types of

extrinsic motivation that correspond to different levels of experienced self-

determination/autonomy, and proposed the concept of amotivation. This extension to and

refinement of the intrinsic-extrinsic conceptualization is embedded in self-determination

theory. Self-determination theory makes specific propositions regarding the nature of

different motivational styles, their antecedents, and their consequences (Deci & Ryan,

1985, 1991, 1992; Ryan, 1993; Ryan, Connell, Grolnick, 1992).

According to self-determination theory, an individual's action can be either

intrinsically or extrinsically motivated. Intrinsic motivation is manifested by the greatest

levels of self-determination. Intrinsically motivated actions occur without there being any

indication of an external reward. In other words, the action emanates from the self and is

thus self-determined. The action itself is the reward; it is also the goal in itself and not a

means to a particular goal. Intrinsically motivated actions, as suggested by Deci and

Ryan, are based on innate psychological needs; specifically, the needs to feel competent

and self-determining in dealing with the environment.
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Originally, Deci (1975) suggested that the general intrinsic motivation construct

can be differentiated into more specific motives. Although no specific motives were

postulated by Deci (1975), Vallerand, Blais, Briere, and Pelletier (1989) proposed a

tripartite taxonomy of intrinsic motivation that is derived from the intrinsic motivation

literature (see Vallerand et al., 1989; Vallerand et al., 1992). The taxonomy involves three

types of intrinsic motivation which are termed intrinsic motivation to know, to

accomplish tasks, and to experience stimulating sensations while engaging in an activity.

Extrinsically motivated actions, on the other hand, are those where the goals of

action extend beyond those inherent in the action itself. They are actions that are engaged

in as a means to an end and not for their own sake. Thus, compared to intrinsically

motivated actions, extrinsically motivated actions were assumed not to be self-determined

(Deci, 1975). More recently, however, Deci and Ryan (1985, 1991) argued that

extrinsically motivated behavior may have either an external or an internal perceived

locus of causality and be more or less self-determined. Accordingly, they identified four

types of extrinsic motivation: external, introjected, identified, and integrated forms of

regulation.

One process that is central for externally prompted (i.e., extrinsically motivated)

behavior becoming self-determined is described by the concept of internalization (Deci &

Ryan, 1985, 1991). Internalization is viewed as a motivation process by which people

actively transform external regulations into internal regulations (Deci & Ryan, 1991).

Deci and Ryan (1985, 1991) outlined a continuum representing the degree to which the

regulation of a nonintrinsically motivated behavior can be internalized. This
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internalization ranges from lower to higher levels of self-determination (i.e., external to

introjected to identified to integrated regulation).

In addition to intrinsic and extrinsic motivation, a third type of motivation,

amotivation, has been identified (Deci & Ryan, 1985). It refers to the absence of

intentional action and is likely to be in evidence when individuals perceive a lack of

contingency between their action and outcomes. Amotivated behaviors are neither

intrinsically nor extrinsically motivated: They are nonmotivated and nonintentional (Deci

& Ryan, 1985). Amotivation can be seen in many ways as similar to personal

helplessness (Abramson, Seligman, & Teasdale, 1978) since the individual will

experience feelings of incompetence and expectancies ofuncontrollability.

Self-determination theory suggests that motivation for engaging in activity can

vary along the continuum from an external to an internal perceived locus of causality

conforming to a simplex-like pattern (Deci & Ryan, 1991; Ryan & Connell, 1989). This

pattern suggests that relationships among types of motivation should correspond to the

underlying self-determination continuum ranging from amotivation (lowest level of self-

determination) to intrinsic motivation (highest level of self-determination).

The multidimensional nature of human motivation proposed by Deci and Ryan

has gained much support from empirical results that suggest the existence of separate

dimensions of the motivation construct (Grolnick & Ryan, 1987; Ryan & Connell, 1989;

Vallerand et al., 1992). Within this conceptualization, scales have been developed to

assess content representing the various types of intrinsic and extrinsic motivation as well

as amotivation. In particular, Vallerand and his associates initiated a series of studies

based on the development and validation ofa motivation measure modified for each of



7

the academic, sport, and leisure domains (Briere, Vallerand, Blais, & Pelletier, in press;

Pelletier et al., 1995; Pelletier, Vallerand, Blais, & Briere, 1990; Vallerand et al., 1992).

The development of a motivation measure has provided a useful tool for empirical

research investigating motivation. However, the validity of the multifaceted theoretical

framework proposed by Deci and Ryan and the utility of the accompanying motivation

measure have yet to be examined in the exercise setting. In light of the importance of

better understanding exercise motivation as well as having a psychometrically sound

measurement device, it is necessary both theoretically and methodologically to develop

and validate an exercise version of the motivation measure based on the empirical work

conducted by Vallerand and his associates.

From a theoretical perspective, it is important to determine the generalizability of

self-determination theory to the population as a whole. If the theory does not generalize

to certain subsamples of the general population, such as exercisers, then it will have less

explanatory power. Of course, the noted psychologist Kurt Lewin (1935) observed the

practical value of a good theory. Exercise practitioners could gain valuable insights about

how to enhance motivation should validity of the self-determination theory be established

with exercisers. For example, if empirical support is found for theoretical predictions

such as high perceived competence leads to increased intrinsic motivation which, in turn,

results in positive affective reactions, then practitioners are alerted to the importance of

developing strategies for promoting perceived competence. Therefore, practitioners as

well as researchers benefit from an investigation of how well a motivation framework

applies to adult exercisers.
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Determining the value of a theory, however, is intimately related to precision in

operationalizing theoretical constructs. From this perspective, development of a

psychometrically sound exercise motivation measure would allow the researcher to test

hypotheses derived from extant theories of motivation. In addition, a valid and reliable

measure would also be useful in exercise program evaluation where researchers and

practitioners might be interested in assessing motivational changes produced by various

program interventions. The construction of a dependable self-report scale for exercise

motivation is a necessary step for theory and program development.

In light of these important views, development of an exercise motivation measure

not only promises greater conceptual understanding of motivation in relation to exercise

participation, but also greatly simplify the task of operationalizing this general construct

within such a context. If researchers and practitioners can better understand various

motivators that drive individuals, they will be in a better position to apply this knowledge

in order to facilitate adherence to exercise in the general population.

Statement of the Problem

The intent of the present study is to assess the tenability of the multidimensional

motivation construct proposed by self-determination theory in the context of the exercise

setting. Specifically, the study has five purposes:

(1) To develop, based on a model proposed by Vallerand and his associates

(Briere et al., in press; Pelletier et al., 1995; Vallerand et al., 1992), a multidimensional

Exercise Motivation Scale (EMS) to measure the motivations of exercise participants.
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(2) To empirically test the tenability for exercisers of the proposed factor structure

of the multidimensional construct of motivation presumed to be measured the EMS. This

structure includes three types of intrinsic motivation (intrinsic motivation to learn, to

accomplish, and to experience sensations), four types of external motivation (external,

introjected, identified, and integrated regulation), and amotivation.

On the basis of the preceding purpose, the following hypothesis is posed for

testing the factor structure of the multidimensional construct of motivation:

HI: The exercise data to be collected in this study will approximate the model or pattern

of relationships specified by Deci and Ryan's (1985) self-determination theory and

empirically validated by Vallerand and his associates which suggests eight dimensions of

the motivation construct (i.e., intrinsic motivation to learn, to accomplish tasks, to

experience sensation, extrinsic motivation for integrated regulation, identified regulation,

introjected regulation, external regulation, and amotivation).

(3) To test a hierarchical factor model of the eight motivation dimensions.

Although the motivation construct is conceptualized as consisting of eight distinct

components (factors), the covariations among these components have traditionally been

assumed to be accounted for by the three global higher-order factors that include intrinsic

motivation, extrinsic motivation, and amotivation.

On the basis of the preceding purpose, the following hypothesis is formulated:

HI: The exercise data to be collected will consist of a three higher-order factor model

implied by the self-determination theory (i.e., intrinsic, extrinsic, and amotivation)

underlying the eight-factor first-order exercise motivation model. The hypothesized

model reflects a substantive representation of the theory than alternative models that may
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exist. The first higher-order factor, intrinsic motivation, will be modeled by the intrinsic

motivation to learn, to accomplish tasks, and to experience sensation factors. The second

higher-order factor, external motivation, will be defined by the integrated regulation,

identified regulation, introjected regulation, and external regulation factors. The third

higher-order factor, amotivation, will be defined by the amotivation factor.

(4) To test a simplex structure model underlying the eight motivational

dimensions that is based on existing propositions in the motivation literature (Ryan &

Connell, 1989; Vallerand et al., 1992).

On the basis of the preceding stated purpose, the following hypothesis is

formulated:

Hi: The exercise data in this study will approximate a simplex model such that

relationships among the latent variables follow a simplex-order structure.

(5) To examine and test in a structural equation model the nomological network of

constructs found by previous researchers to function as antecedents and consequences of

motivation.

On the basis of the preceding purpose, the following hypotheses are proposed

with respect to the antecedents of motivational orientations:

1-11a: Exercisers who express more competence in their exercise activity are likely to

exhibit more self-determined forms of motivational orientation. Specifically, perceptions

of competence are related positively to the three forms of intrinsic motivation (intrinsic

motivation to learn, to accomplish tasks, and to experience sensation) and the two forms

of extrinsic motivation (integrated regulation and identified regulation).



11

HO): Perceptions of competence are related weakly and positively to the two less self-

determined forms of extrinsic motivation (introjected and external regulation).

Hie: Perceptions of competence are related significantly and negatively to amotivation.

H2a: Exercisers' perceptions of autonomy will be related positively to the three forms of

intrinsic motivation (intrinsic motivation to know, accomplish tasks, and to experience

sensation) and the two self-determined forms of extrinsic motivation (integrated and

identified regulation).

H2b: Perceptions of autonomy are weakly and positively related to the two forms of less-

self-determined motivation (introjected and external regulation).

H2c: Perceptions of autonomy are related significantly and negatively to amotivation.

H3a: Exercisers' perceptions of social support are related positively to the three forms of

intrinsic motivation (intrinsic motivation to know, to accomplish tasks, to experience

sensation) and the two self-determined forms of extrinsic motivation (integrated and

identified regulation).

H3b: Perceptions of social support are weakly and positively related to the two less self-

determined forms of extrinsic motivation (introjected and external regulation).

H3c: Perceptions of social support are related significantly and negatively to amotivation.

On the basis of the preceding purpose, the following hypotheses are proposed

with respect to the consequences of motivational orientations:

H4a: There are positive relationships between the self-determined forms of motivation

(intrinsic motivation to learn, to accomplish tasks, to experience sensation, internalized

integrated regulation, and identified regulation) and exercise effort.
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Hob: There are weak but positive relationships between the less self-determined forms of

motivation (introjected regulation and external regulation) and exercise effort.

Hoc: There is a significant and negative relationship between amotivation and exercise

effort.

H5a: There are positive relationships between the self-determined forms ofmotivation

(intrinsic motivation to know, to accomplish tasks, to experience sensation, internalized

integrated regulation, and identified regulation) and exercise interest.

H5b: There are weak and positive relationships between the less self-determined forms of

motivation (introjected regulation and external regulation) and exercise interest.

H5c: There is a significant and negative relationship between amotivation and exercise

interest.

Delimitations

This study is delimited to college male and female students who are currently

participating in various physical activity classes offered on university campuses. In

addition, the subjects only included volunteers from universities in Oregon.

Assumptions

The following assumptions are made for the purposes of this investigation:

1. The subjects understand the directions and terminology of the instruments, and

answer each item honestly.



2. All subjects engage in physical activities at least 30 minutes per workout and

two times a week.

Definitions

13

The following definitions were used in this study:

Amotivation: Behavior occurring without the purpose and expectation of external

rewards.

Exercise: Any physical activity that is a planned, structured, and repetitive action

performed for the purpose of improving or maintaining one or more components of

physical fitness (Caspersen, Powell, & Christensen, 1985).

Exercise motivation: A domain-specific motivation that encompasses intrinsic

motivation, extrinsic motivation, and amotivation.

External regulation: The least self-determined form of extrinsic motivation. Behavior

occurs as a result of externally regulated events or external contingencies (e.g., material

rewards or constraints).

Extrinsic motivation: Motivation to engage in an activity because of the external rewards

which have become associated with involvement in the activity.

Identified regulation: A relatively self-determined form of extrinsic motivation. It occurs

when the individual comes to value the behavior and has identified with and accepted the

regulatory process.

Integrated regulation: A fully self-determined form of extrinsic motivation. The

regulatory process is fully integrated with a coherent sense of self; that is, the

identifications are reciprocally assimilated with one's other values, needs, and identities.
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Internalization: A process whereby an individual transforms external regulations into

internal regulations.

Intrinsic motivation: Motivation to engage in an activity for its own sake - for the

enjoyment, excitement, and challenge which are an integral part of involvement in the

activity.

Intrinsic motivation to experience stimulation: Engaging in an activity for the purpose of

experiencing sensations associated with the activity.

Intrinsic motivation to learn: Engaging in an activity for the pleasure and satisfaction an

individual experiences while learning and trying to understand a new task.

Intrinsic motivation toward accomplishments: Engaging in an activity for the pleasure

and satisfaction an individual experiences while trying to accomplish or master a task.

Introjected regulation: An externally regulated form of extrinsic motivation. Behavior

occurs as a result of external contingencies (e.g., rewards or constraints) that are imposed

by the individuals themselves.

Motivation: Motivation in the context of the present study is defined as the underlying

reasons or the "why" of behavior (Deci & Ryan, 1985). It involves attempting to specify

the feelings, motives, and desires inside individuals that are relevant to their actions or

else the goals and purposes of their actions.

Simplex structure: The dimensions of a construct are ordered into a linear sequence with

one dimension leading causally to the next. In this study, the simplex structure should

correspond to an underlying self-determination continuum ranging from amotivation

(lowest level of self-determination) to intrinsic motivation (highest level of self-

determination).
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CHAPTER 2

REVIEW OF LITERATURE

Questions about why people do the things they do is at the heart of the concept of

motivation. In asking such questions, we are trying to understand the underlying reasons

for behavior. In past decades, much of the exercise research on motivation has been

conducted from an atheoretical perspective (McAuley, 1992; Rejeski, 1992). Due to the

generally atheoretical nature of research that has investigated exercise motivation, the

question of "why" underlying individuals' exercise behaviors is not well understood

(McAuley, 1992; Sallis & Hovell, 1990). More recently, researchers in the area have

called for more conceptual research to enhance the understanding of the "why"

underlying this complex behavior (Rejeski, 1992; Sonstroem, 1988).

Within the exercise domain, various theoretical perspectives have been proposed

in recent years to guide the study of exercise motivation (Dishman, 1984; McAuley.

1992; Rejeski, 1992; Sonstroem, 1988). However, the construct of motivation has not

been examined from an intrinsic-extrinsic motivation perspective. Among the existing

theoretical models. no one position has emerged to capture the multidimensional nature

of motivation. While it is evident that behavior can emanate and be predicted both from

intrinsic and extrinsic motivational factors (cf. Deci & Ryan, 1985), no research has been

conducted to determine sources of intrinsic and extrinsic motivation that may exist in the

exercise setting. This review of literature will be divided into the following sections:

introduction to motivation theories, multidimensional nature of motivation, determinants
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and consequences of motivation, motivation for exercise, and measures of motivation in

exercise.

Introduction to Motivation Theories

A core assumption in many theories of motivation is that individuals are

motivated to feel competent and in control (DeCharms, 1968; Deci & Ryan, 1985; White,

1959). These theories suggest that the explanation of behavior should include an analysis

of human needs. Thus theorists of human motivation begin with postulates about intrinsic

needs. Early motivation theorists such as White (1959) emphasized a need to feel

effective (competent). DeCharms (1968) posited a need for personal causation (self-

determination). More contemporary theorists such as Deci and Ryan (1985, 1991)

included both competence and self-determination as primary needs.

White's Formulation

White (1959) asserted that intrinsic motivation was based on the innate human

need for competence in meeting optimal challenges. He used the term "effectance

motivation" to describe the human need to conquer the environment and to experience an

inherent pleasure or interest in the development of skills and capacities. Individuals gain

satisfaction from mastering the environment, and this, in turn, enhances feelings of

competence. It is these mastery experiences and subsequent feelings of competence,

White argued. that provide the major source of motivation as opposed to the use of

extrinsic incentives.
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The goal of effectance motivation, according to White, is a feeling of efficacy

(i.e.. effectiveness). White also argued that competence behavior is adaptive. While the

goal of effectance motivation is simply to have an effect on the environment and in turn

discover how the environment affects us, the relationships learned can furnish useful

information for future behavior.

De Charms's Formulation

De Charms (1968) proposed that intrinsically motivated behaviors arose from a

desire to experience personal causation (self-determination or an internal locus of

causality). De Charms argued that the desire to be a causal agent or an "origin" is a

primary motivational propensity and that being intrinsically motivated requires that one's

behavior originates from the self. Exploration, curiosity, creativity, and spontaneous

interest are all characterized by De Charms as self-determined. He further hypothesized

that any factors that detract from a sense of self-determination will diminish the

occurrence of these types of behavior. Thus, De Charms viewed personal causation as the

underlying principle of all motivated behavior.

Deci and Ryan's Theoretical Formulation

Following the lead of these two motivation theorists, Deci (1975) and Deci and

Ryan (1985, 1991) formulated a functional theory of intrinsic motivation. Deci (1975)

suggested that intrinsic motivation is based in the innate psychological need to feel

competent and self-determining in dealing with one's environment. Thus, Deci and his
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colleagues included both competence and self-determination as central constructs. They

emphasized that it is not the need for competence alone that underlies intrinsic

motivation, it is the need for self-determined competence (Deci & Ryan, 1985).

Deci and Ryan (1985) suggested that the interplay of intrinsic and extrinsic

motivation can be explained through cognitive evaluation theory. Cognitive evaluation

theory essentially states that intrinsic motivation is a function of the degree of

competency and self-determination perceived in an activity. In turn, these intrinsic

qualities are lessened or increased by the controlling and informational aspects of external

factors that include rewards, feedback, and competition.

The controlling aspect deals with a locus of causality artifact; that is, the extent to

which the individual interprets external factors as controlling his or her behavior. An

external factor that is perceived by an individual to be controlling effectivelyundermines

intrinsic motivation because it reduces the individual's belief in self-determination.

Regarding the informational aspect, external factors that increase feelings of

competence by communicating positive information to the individual are seen as

facilitating intrinsic motivation. When negative information is communicated and

feelings of incompetence result then external factors decrease intrinsic motivation. The

key is whether the individual interprets performance information from rewards, feedback,

and competition as positive or negative.

The controlling and informational aspects of external factors are not mutually

exclusive; they do interact to effect intrinsic motivation. For instance, the high school

player who is playing basketball because it is expected by his/her parents and because of

expectancies created by the prevailing basketball climate but who is also performing well
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at basketball may feel that he/she is getting positive information about himself/herself

though he/she is primarily playing to please others. It might be expected that intrinsic

motivation would be lessened because of the need for approval, thereby giving increased

importance to external factors.

Based on Deci's (1975) early conceptualization of intrinsic motivation, Deci and

Ryan (1985) proposed a working theory, self-determination theory, which incorporates

several conceptualizations into a broad motivation framework. This theory presents a

more extensive and refined theoretical base than previous intrinsic-extrinsic motivation

conceptualizations. Indeed, over the past decades, self-determination theory has provided

a useful theoretical framework for understanding the development of intrinsic and

extrinsic motivation across various domains (see Deci & Ryan, 1985; Vallerand, 1993).

Multidimensional Nature of Motivation

Deci and Ryan's (1985. 1991) self-determination theory posited the motivation

construct to be multidimensional in that it involves distinguishable facets of motivation.

Self-determination theory differentiated three major types of motivational components:

intrinsic motivation, extrinsic motivation, and amotivation. Thus, answers to the question

of whether behaviors are intrinsically motivated, externally motivated, or amotivated can

be viewed as falling along a self-determination continuum (Deci & Ryan, 1991).

Intrinsic motivation is represented by motives to participate in an activity or task

for its own sake - for the enjoyment, excitement, and challenges which are an integral part

of involvement in the activity (Deci & Ryan, 1985). Intrinsically motivated behaviors are
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considered to be self-determined. On the other hand, extrinsic motivation is represented

by motives to engage in an activity because of the external (tangible) or nontangible

rewards and contingencies which have become associated with involvement in the

activity or task. Because intrinsic motivation relates to the psychological needs to feel

competent and self-determining, the experiences of competence and autonomy are

important for maintaining intrinsic motivation.

Deci (1975) indicated that the construct of intrinsic motivation might be

multidimensional in that specific motives underlying the global intrinsic motivation

construct can exist. On the basis of their research on intrinsic motivation, Vallerand and

his colleagues (Vallerand et al., 1989; Vallerand et al., 1992) identified three specific

types of intrinsic motivation. These three types of intrinsic motivation have been labeled

as intrinsic motivation to know, intrinsic motivation to accomplish the task, and intrinsic

motivation to experience stimulation derived from doing an activity.

The first type of intrinsic motivation, intrinsic motivation to know, refers to

engaging in an activity for the pleasure and satisfaction that an individual experiences

while learning and trying to understand a new task. The second type, labeled intrinsic

motivation toward accomplishments, refers to an individual's feelings of pleasure and

satisfaction emergent from an activity while trying to accomplish or master a task. The

third type of intrinsic motivation Vallerand et al. (1989) identify, which is based on

Csikszentmihalyi's (1975) concept of flow, is called intrinsic motivation to experience

stimulation. It refers to an individual's motives for engaging in an activity for the purpose

of experiencing sensations associated with the activity.
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Vallerand et al.'s (1989) conceptualization of intrinsic motivation has provided

further insight regarding the underlying dimensions of the intrinsic motivation construct.

A number of recent studies based on this theoretical taxonomy supported the presence of

a multidimensional intrinsic motivation construct across several domains including

academics. sports, and leisure (Briere et al.. in press; Pelletier et al., 1995; Vallerand et

al.. 1989: Vallerand et al.. 1992).

Deci and Ryan's theoretical analysis of extrinsic motivation argues that

extrinsically motivated behaviors can vary in their degree of self-determination. That is,

behaviors can be more or less self-determined depending on the existing regulatory

styles. Four types of regulations are conceptualized and placed on an autonomy

continuum that describes the extent to which they have been internalized and integrated

(Deci & Ryan. 1985, 1991; Ryan & Connell, 1989). From lowest to highest levels of self-

determination, these types of extrinsic motivation are external regulation, introjected

regulation, identified regulation, and integrated regulation. These four types of regulation

are all extrinsic by definition in the sense that they represent involvement in an activity

for reasons that lie beyond its inherent interest or satisfaction (Deci & Ryan, 1985, 1991).

The first type of regulation, external regulation, involves responding to external

contingencies. It occurs when behavior is dependent upon the presence of external

contingencies. Often these have tangible consequences for the individual. It can be in the

form of receiving a reward or avoiding a scolding. For instance, an individual who does a

workout in an exercise class in order to receive the instructor's praise or to avoid

criticisms from the instructor would be externally regulated. Of the four types of self-

regulation, external is the least self-determined form of extrinsic motivation.



However, behavior can take place in the absence of external contingenciesafter

one has learned to regulate him- or herself in the presence of these contingencies. This

occurs following the process of introjection; a second type of regulation. Introjected

regulation is also called an "internalized" regulatory style in that the regulation is

internalized in essentially its original form. The individual begins to internalize the

reasons for his or her action and perceives the action to be internally controlled. However.

the motives or goals are the avoidance of negative self-evaluative experiences, or the

attainment of self- and other-approval as well as feelings of worth. An example of this

type of regulation would be an individual who decides to enroll in an exercise activity

because he or she perceives pressure to be in good shape for aesthetic reasons, and feels

embarrassed or ashamed of not being in the best shape. While beginning to internalize the

external contingencies. according to Deci and Ryan, the introjected regulation is not self-

determined.

The next point along the internalization continuum moves the individual a step

closer to self-determination with respect to internalized regulation. This is the third type

of regulation, identified regulation. It occurs when a behavior is valued by the individual

and is perceived as being chosen by oneself. The individual has come to accept and to

value the achievement process such as learning, mastering, exploring, and to accept

personal responsibility for it. As such, the behavior is viewed as internally regulated and

self-determined. An example of such behavior would be that an individual willingly does

extra exercise workouts beyond the prescribed program because the individual believes

that this will eventually do him or her good.
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The final type of regulation, representing full self-determination, is termed

integrated regulation. It refers to when an individual comes to experience an organization

among regulatory processes within which they can harmoniously coexist. At this stage,

the individual experiences the most self-determination for extrinsically motivated

behaviors accompanied by the feeling of integrity in action and cohesion of the self For

example. an individual chooses to participate in exercise activity because it helps him or

her stay healthy even though it requires that the individual invest to a lesser degree in

other important life activities. Although being viewed as self-determined in a chosen

behavior. this type of regulation is different from intrinsic motivation which is

characterized by interest in the activity itself. Integrated regulation is characterized by the

activity being personally important for a valued outcome.

While extrinsic motivation can be categorized as four types of goals or motives

along the self-determination continuum, Deci and his colleagues (Deci & Ryan, 1985,

1991: Ryan. Connell. & Grolnick, 1992) proposed a concept of internalization to describe

the process that allows people to move toward the high-end of the self-determination

continuum. Internalization refers to the process whereby an individual initially acquires

beliefs. attitudes. or behavioral regulations from external sources and progressively

assimilates these external regulations into personal attributes. values, or regulatory styles

(Deci & Ryan, 1985, 1991: Ryan, Connell, & Grolnick, 1992). Optimal internalization,

according to Deci and Ryan, results in regulations being fully integrated into the self.

Deci and Ryan (1985) also proposed a third type of motivation amotivation.

Unlike self-determined and controlled behavior, amotivated behavior is considered to be

not intentional in that the individual feels unable to regulate his or her action in a way that
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will reliably produce desired outcomes, so the person tends to lose control to

unmanageable forces. An example of amotivation is an individual who does not know

why he or she is still involved in exercise activity and who feels that nothing can be done

to rationalize the behavior. Amotivation is considered to be the lowest level of

experienced self-determination.

Antecedents and Consequences of Motivation

From theories of human motivation discussed earlier, it has become clear that

people's experiences of competence and autonomy are critical determinants of

motivational processes and of the correlates and consequences of those processes (Deci &

Ryan. 1985. 1991). Within the self-determination theoretical framework, a variety of

relevant variables thought to be related to the development as well as to the consequences

of motivation have been proposed (Deci & Ryan, 1985, 1991, 1992; Ryan, Connell, &

Grolnick. 1992). Empirical support has been found across various domains for these

variables (e.g., Blais, Sabourin, Boucher. & Vallerand, 1990; Briere et al., in press;

Pelletier et al.. 1995; Vallerand et al., 1989; Vallerand & Reid, 1984; Whitehead &

Corbin, 1991).

Determinants of Motivation

The motivation literature has typically focused on the determinants of intrinsic

motivation. This line of research has been framed within cognitive evaluation theory

which suggests that the individual's motivation varies in line with changes in perceptions
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of competence and self determination autonomy. Events that are perceived as reflecting

success in mastery attempts and being provided with a sense of choice over what to do

tend to lead to increases in intrinsic motivation. On the other hand, events that are

experienced as pressure to think, feel, or act in specific ways tend to lead to losses of

intrinsic motivation. though they may strengthen extrinsic motivation. Finally, events that

are perceived as promoting or signifying incompetence tend to undermine both intrinsic

and extrinsic motivation.

While individuals' perceptions of competence and self-determination lead to an

increase in intrinsic motivation, Deci and Ryan (1985) suggested that these perceptions

also facilitate the internalization process. Specifically, it was hypothesized that strong

feelings of competence and self-determination lead to increases in autonomous forms of

extrinsic motivation such as integrated and identified regulation styles and decreases in

introjected and external regulation styles, as well as amotivation.

In addition to the fact that feelings of competence and self-determination can be

enhanced through personal mastery attempts, social contexts that provide support for

people being competent and autonomous have also been hypothesized to promote

motivational processes (Deci & Ryan, 1991, 1992). Specifically, Deci and Ryan (1991)

proposed that social contexts that are autonomy supportive (e.g., a context that allows an

individual to have a free choice, minimized pressure, and self-determined initiation over

the performance of an activity), that provide moderate structure (e.g., clear expectations

and feedback over the performance), and that contain involved others (e.g., a supportive

and positive interaction with significant others) promote one's self-determination and

self-regulation.
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In testing the validity of the psychological processes proposed by cognitive

evaluation theory. Whitehead and Corbin (1991) found that subjects who were provided

with positive feedback on performance-related information enhanced levels of intrinsic

motivation in a fitness run test. Moreover, consistent with the theory, perceptions of

competence in fitness test was found to mediate between the feedback and the changes in

intrinsic motivation. That is, the effects of feedback about performance on intrinsic

motivation take place through the effects of one's perceptions and feelings of competence.

Field studies have also linked perceived competence and self-determination to the

various types of motivation as measured by the Sport Motivation Scale (SMS; Pelletier et

al.. 1995). Study by Briere et al. (in press) examined the correlates of motivational

orientation as measured by SMS in the context of sport. Results found that athletes with

high levels of perceptions of athletic competence and control exhibited self-determined

forms of motivation. Specifically, perceptions of competence and control were found to

be positively related to the three types of intrinsic motivation and two forms of external

motivation (identified and introjected regulation) and negatively related to amotivation.

In a cross-cultural study designed to validate the SMS, Pelletier et al. (1995)

examined the effects of a series of antecedent variables on motivational orientation in

sport. These variables included athletes' perceptions of athletic competence and coaches'

interpersonal style involving autonomy support, caring, providing structure, and giving

competence feedback. Correlational analyses indicated that athletes' perceptions of

competence were positively related to all three types of intrinsic motivation and identified

regulation. and negatively related to amotivation. The four types of coaches' behavior

were found to correlate positively and moderately with the three types of intrinsic
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motivation and identified regulation. and correlate negatively with amotivation. In

addition. there was a positive but weak relationship between perceived competence and

external regulation as well as between autonomy and introjected regulation. Results

suggested that if coaches nurture perceptions that participants are competent and

personally responsible, they will contribute to the enhancement of the participants' self-

determined forms of motivation.

Pelletier. Briere, Blais, and Vallerand (1988) found that competitive swimmers

who perceived higher autonomy support from their coaches demonstrated higher levels of

self-determined forms of motivation on the dimensions of intrinsic motivation and

identified regulation. In addition. swimmers with low perceptions of personal control

were found to exhibit less self-determined forms of motivation such as external regulation

and amotivation.

In sum, empirical research has shown that events that lead to increases in

perceptions of competence and self-determination facilitate the development of self-

determined forms of motivation such as intrinsic motivation and identified regulation.

Events that lead to decreases in these feelings result in a loss of intrinsic motivation and

identified regulation as well as an increase in less self-determined forms of motivation

such as introjection, external regulation, and amotivation.

Consequences of Motivation

According to Deci and Ryan (1985, 1991), high levels of self-determination and

perceived competence are associated with enhanced functioning and psychological well-
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being. Consequently, development of intrinsic motivation and internalized regulations

should have a clear relationship to a variety of cognitive- (e.g., concentration), affective-

(e.g., enjoyment), and achievement-related (e.g., effort) variables (Deci & Ryan, 1992;

Ryan, Connell, & Grolnick, 1992).

In the realm of sport, studies using SMS showed that several outcome variables

such as effort, satisfaction, and interest with sport were closely related to the various

forms of intrinsic motivation and self-determined internalized regulation (Briere et al., in

press; Pelletier et al., 1988; Pelletier et al., 1995).

Briere et al. (in press) found that the three types of intrinsic motivation and two

regulation styles (identified and introjected regulation) were positively associated with

greater sport interest and satisfaction experienced by the athletes. Relationships were

found to be stronger among self-determined forms of motivation (i.e., three types of

intrinsic motivation and identified regulation) than introjected and external regulations.

Pelletier et al. (1995) examined the relationships between various motivational

orientations and their consequences as measured by the degree of sport effort and

intention. Results indicated that the three types of intrinsic motivation and identified

regulation were strongly related to the athletes' effort and intention, suggesting that

athletes with self-determined forms of motivational orientations demonstrate.high levels

of athletic effort and intention with regard to their sport practice.

Pelletier et al. (1988) examined the relationships among motivational orientations,

perceptions of autonomy support, degree of control, and persistence among competitive

swimmers. Athletes' perceptions of the autonomy support provided by coaches were

positively related to self-determined forms of motivational orientations (i.e., intrinsic
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motivation and identified regulation) and athletes' perceptions of control were positively

associated with less self-determined forms of motivational orientations (i.e.. external

regulation and amotivation). Self-determined forms of motivation, in turn, predicted high

levels of athletes' sport persistence.

Taken together, empirical research in the sports domain has demonstrated that the

motivational orientations proposed by Deci and Ryan (1985) are associated with

behavioral (e.g., sport persistence and effort) and affective outcomes (e.g., satisfaction

and positive emotion). Specifically, the more self-determined the motivational

orientations, the greater the quality of the experience and the greater the persistence with

the activity in the absence of external contingencies.

Motivation for Exercise

Why do people start participating in physical activity in the first place? Reasons

for exercise involvement could be both intrinsic and extrinsic in nature. Research

indicates that the motives for getting individuals involved in exercise activity vary

depending on personal needs and social reinforcement ( Dishman, 1984, 1986; Dishman et

al.. 1985; Sallis & Hovell, 1990).

Empirical evidence suggests that many different motivators inspire exercise

participation. In a survey conducted with a Canadian fitness program, Vallerand and

Brawley (1984) investigated the reasons adults have for their exercise involvement. The

results showed that the most common reasons exercise participants cited for engaging in

an exercise fitness program were to lose weight and meet compatible people.
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Clough, Sheperd, and Maughan (1989) surveyed 530 marathon runners in an

effort to identify motives for participation in recreational running. Six factors were

identified as underlying reasons for participation includingwell-being, social interaction,

challenge, status, fitness/health, and addiction. Among these, challenge and fitness/health

were identified as the primary reasons runners reported for participating in recreational

running.

Master. Ogles, and Jo lton (1993) also examined the motives of marathon runners.

Subjects' responses from a specific measure of marathon motivations indicated nine

reasons that underly these marathoners' motivation to run. These included maintaining

self-esteem. developing a sense of life meaning, coping with negative emotions,

improving health or getting physically fit, controlling weight, meeting people, gaining

recognition. competing with other runners, and achieving personal goals.

Finally, reasons for college students' physical activity involvement were explored

by Ebbeck. Gibbons, and Loken-Dahle (1995). Using an interactional approach which

focused on the interaction of a personal factor (i.e., gender) and a situational factor (i.e.,

type of activity), these investigators surveyed 422 college students who were involved in

various physical activity classes offered by a university. Results indicated four general

reasons reported by the students for their physical activity involvement. These reasons

included: a) the importance of interdependence; b) personal satisfaction; c) self-image;

and d) instrumental reasons such as significant others. Among these reasons reported by

the male and female students, the importance of interdependence (comprised of

competition. winning, teamwork, and social interaction) was found to vary across gender

depending on the type of activity in which the students were involved. Results thus
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indicated that college students have multiple reasons for their physical activity

involvement. and that these reasons interact as a function of gender and type of activity.

It is apparent that participation in exercise is influenced by personal and

situational factors. In an early review of the determinants of physical activity and

exercise. Dishman. Sallis. and Orenstein (1985) highlighted a number of personal and

environmental characteristics found in the exercise literature to be related to exercise

behaviors. For instance, personal characteristics such as being overweight, levels of self-

motivation, knowledge of and belief in the health benefits of physical activity, and

feelings of enjoyment and well-being, as well as environmental factors such as

reinforcement from health or exercise professionals, peers, and family have all been

associated with exercise behaviors in both supervised and spontaneous exercise activities.

These many reasons for exercising need to be represented in a theory-based measure of

motivation in exercise.

Measures of Motivation in Exercise

To date, few psychometrically sound exercise motivation measures exist. Ryan

(1982) developed a multidimensional instrument, called the Intrinsic Motivation

Inventory (IMI), to measure individuals' perceptions associated with mastery attempts.

Based on Ryan's inventory, McAuley et al. (1991) adapted and validated the inventory in

the context of exercise. The exercise version of the IMI is designed to measure

individuals' overall levels of intrinsic motivation in exercise settings as an additive

function of the underlying dimensions of enjoyment/interest, perceived competence,
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effort/importance, and tension/pressure (reversed scoring). However, the validity of the

IMI as a measure of the intrinsic motivation construct has been questioned. Vallerand

argues that the IMI does not deal with the dimensions of intrinsic motivation; instead, it is

a measure of the antecedents, consequences, and affective responses to a task as a result

of participation in the activity (Vallerand, personal communication, Nov. 1993).

Another motivation scale is the Dishman and Ickes's (1981) Self-Motivation

Inventory (SMI). "Self-motivation is conceptualized as a generalized, nonspecific

tendency to persist in the absence of extrinsic reinforcement" (Dishman & Gettman,

1980, p. 297). Unlike the IMI, the SMI has been widely used as an individual difference

measure of behavioral persistence (see Dishman, 1984; Sonstroem, 1988). However,

results from empirical investigations using the SMI have been equivocal (Sonstroem,

1988: Wankel, 1984). Its lack of a theoretical foundation in guiding the instrument

development as well as its single facet construct in predicting exercise adherence have

limited the SMI as a reliable and valid self-motivation measure in exercise settings

(Rejeski & Thompson, 1993).

Both the IMI and SMI focus exclusively on the intrinsic aspect of motivation. A

measure that assesses the various types of motivation postulated by self-determination

theory within the context of exercise has not been developed. Preliminary work on the

development of a multidimensional measure of motivation has, however, begun in other

domains, and this line of work has significant implications for exercise motivation

research.

Based upon Deci and Ryan's (1985, 1991) theoretical conceptualization,

Vallerand and his colleagues have developed and validated domain-specific measures of
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measures have been tailored to the contexts of academics, sport, and leisure (Briere et al,

in press: Pelletier et al., 1995; Vallerand et al., 1989; Vallerand et al., 1992).

Work on the development of a sport-specific measure of motivation was initially

conducted by Briere et al. (in press). These investigators constructed in French the

Echelle de Motivation en Sports for assessing reasons for practicing in the sport domain.

The scale was cross-culturally validated in English by Pelletier et al. (1995). This latter

English version of the motivation measure is called the Sport Motivation Scale (SMS).

The major question addressed by the SMS (both English and French versions) is

the underlying "why" of behavior (Deci & Ryan, 1985) with the measure focusing on the

perceived reasons for engaging in sport practice. To ensure content validity of the scale,

several procedures were undertaken in the initial instrument construction (Briere et al., in

press). These procedures included: (a) relying on a conceptual model; (b) review of the

research literature on motivation; and (c) interviewing athletes regarding why they

practice in sport. The result was the identification of seven motivation scales: (a) intrinsic

motivation to know; (b) intrinsic motivation toward accomplishments; (c) intrinsic

motivation to experience stimulation; (d) external regulation; (e) introjection; (f)

identification; and (g) amotivation. The construct of integrated regulation, however, was

not included in the scale development and the omission of this construct was not

explained by the researchers.

The seven-factor model was then subjected to a confirmatory factor analysis.

Preliminary psychometric evidence for the validity and reliability of the SMS was

obtained by both Briere et al. (in press) and Pelletier et al. (1995). Across both studies, a
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confirmatory factor analysis supported the seven-factor structure of the SMS and

provided support for the construct validity of the scale. In addition, correlational analyses

indicated the conceptual distinction between the subscales. For instance, the three

intrinsic motivation measures were shown to be only moderately correlated, and a similar

pattern was found for the three extrinsic measures. In general, each subscale could be

uniquely discriminated from the other subscales.

Furthermore, across both studies, inspection of correlation coefficients among the

seven subscales showed the existence of a simplex pattern underlying these motivational

dimensions. Specifically. adjacent subscales showed higher correlations than subscales

further apart on the self-determination continuum. Subscales at the opposite ends of the

continuum displayed more negative correlations than adjacent subscales.

With respect to the reliability of the SMS, each subscale demonstrated acceptable

evidence of (a) internal consistency with alpha coefficients ranging from .63 to .80 (M =

.75) for the English version; and (b) test-retest reliability with coefficients based on a 5-

week interval ranging from .54 to .82 (M = .69) for the French-Canadian version and .58

to .84 (M = .70) for the English version. Therefore, the SMS represents a conceptually-

based measure that is psychometrically sound. Such a measure tailored to the exercise

setting would contribute greatly to the exercise psychology literature.

Summary

Theories of human motivation suggest that people have a need to feel competent

and personally responsible (self-determining) for decisions regarding their behavior
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engagement (e.g.. Deci & Ryan. 1985, 1991). This review has shown that intrinsic

motivation is highest in activities and situations which contribute to these feelings. When

external factors enhance the development and maintenance of the individual's perception

of competence and personal responsibility, they serve to increase intrinsic motivation.

When external factors decrease feelings of person control and competence, however, they

decrease intrinsic motivation.

A literature review of the exercise psychology research shows that much of the

research examining motivation has primarily focused on a single aspect of motivation

(e.g., intrinsic motivation). On the basis of self-determination theory, it is paramount that

the study of exercise motivation be approached from a multifaceted perspective in order

to fully understand various facets of motives underlying exercise participation.

Although no scale that assesses the intrinsic-extrinsic motivation construct exists

in the exercise domain, preliminary results on the validity and reliability of motivation

scales that are based on self-determination theory have shown support for the existence of

the multidimensional intrinsic-extrinsic motivation construct across several other

domains (e.g.. Briere et al.. in press; Pelletier et al.. 1995; Vallerand et al., 1992). In

addition, various determinants and consequences associated with the different types of

motivation have also been documented in these studies.

The results from the existing motivation literature have ramifications for the study

of exercise behavior. It is apparent from theoretical, practical, and methodological

standpoints that the multidimensional construct of motivation has relevance within the

realm of exercise (Deci & Ryan. 1985; Dishman, 1984; Robert, 1992; Vallerand, Deci, &

Ryan. 1987). Individuals seek out different exercise activities to have fun, to interact with
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friends. to improve their health status, and to feel that they are doing what they want

that they are being self-determining. On the other hand, individuals experience external

constraints such as rewards or pressures while they are engaging in these activities.

Investigation of motivation to exercise from a self-determination perspective

would not only lend to the practical utility of the theory, but also to an understanding of

the motivational orientations underlying exercise behaviors. A significant contribution to

the exercise motivation literature could be made by measuring different types of

motivation that are manifested in exercise settings based upon the theoretical framework

established Deci and Ryan (1985, 1991). This investigation, therefore, is designed to

develop a method of quantifying perceptions of motives or reasons for participation in

exercise settings.
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CHAPTER 3

METHOD

The specific methods employed in this research are discussed in the following

sequence: (a) participants, (b) design of the study, (c) pilot study, (d) measures, (e)

procedures, and (f) data analysis.

Participants

The participants in this study consisted of 598 (199 male and 393 female) college

students recruited from Oregon State University and University of Oregon. The sample

size was necessary given the statistical procedure used (i.e., maximum likelihood

estimation) and the complexity of models tested in the study. Subjects ranged in age from

17 to 30 with a mean of 21.49 years (S_D = 2.99) and were primarily Caucasians (81.3%),

with the remainder of the sample consisting of Asians (10.5%), African-Americans

(3.0%). Hispanic (3.10%).

At the time of the data collection, all subjects were participating in a variety of

physical activity classes offered through the university campus during the Spring and

Summer terms of 1995. A total of 35.5% of the subjects participated in aerobics, 31.1%

in weight training, 13.2% in swimming, 11.7% in jogging, and 8.6% in conditioning

classes. In additional to the regular class activity, information on exercise patterns outside

the class was also obtained. Results revealed that, 38.7% reported no exercise activity
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outside the class, 12.5% exercised once a week, 12.7% exercised twice a week. 23.1%

exercised three times a week, and 13.0% exercised more than three times a week.

Design of the Study

The design of the study is best described as a cross-sectional correlation design.

Structural equation modeling methodology was employed to examine the tenability of the

multidimensional motivational construct in the context of exercise as well as several

related hypotheses emanating from self-determination theory (Deci & Ryan, 1985, 1991).

Specifically, the study involved: (a) initial scale development (see pilot study below); (b)

testing the measurement model of exercise motivation; (c) testing a hierarchical-factor

model of eight dimensions of exercise motivation; (d) testing a simplex-structure model

underlying the eight motivational dimensions; and (e) testing the nomological validity of

the measure by relating the EMS subscales to several theoretically relevant constructs.

Pilot Study

In order to develop a valid and reliable measure of exercise motivation, initial

work on the construction of the EMS was conducted through a pilot study. The study

involved three phases of systematic development of the EMS. Each phase is presented

below.
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Phase 1

Purpose. Phase 1 was designed to identify the actual representation of the

motivational constructs discussed in Chapter 2. Specifically, the specifics and the

descriptors to be used to represent the construct of exercise motivation were sought

through both conceptual and empirical approaches.

Method and results. The process involved three basic approaches: (a) a

conceptual-based perspective; (b) a literature-based perspective; and (c) a field-based

perspective. These approaches were integrated to produce the EMS.

The conceptual-based perspective was theoretical and drew on the conceptual

formulation of motivation proposed by Deci and Ryan (1985, 1991) as well as on the

existing instrument for measuring sport motivation (Pelletier et al., 1995). Three major

motivational orientations were expected to represent reasons for activity: (a) intrinsic

motivation (IM); (b) extrinsic motivation (EM); and (c) amotivation. Underlying these

motivators. eight factors were postulated to be related to exercise motivation including

three types of IM (IM to learn. IM to accomplish tasks, and IM to experience

stimulation). four types of EM (external, introjected, identified, and integrated

regulation). and amotivation.

The literature-based perspective involved a review of the existing exercise

psychology literature in order to identify the descriptive reasons for why individuals

exercise that might be used to represent each of the eight theoretical constructs. This

included both exercise- and sport-related literature on participation motivation (Clough,

Sheperd, & Maughan. 1989; Dishman, Sallis, & Orenstein, 1985; Ebbeck, Gibbons, &
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Loken-Dahle. 1995: Masters. Ogles. & Jo lton, 1993; Sallis & Hovell, 1990). Reasons

were scrutinized by the primary investigator for similarity, applicability to exercise, and

frequency of appearance. The applicable and most frequently appearing exercise

participation reasons were: (a) social reasons, (b) well being, (c) fitness/health, (d)

affect/enjoyment, (e) self-esteem/self-concept, (f) weight control, and (g) appearance.

The field-based perspective involved generating reasons from open-ended

response why individuals exercise. This approach allowed the members of the focus

group. in this case the exercise participants, to be involved in the scale development

process as active agents who express the meaning of exercise involvement.

A total of 101 college students (n = 39 males; n = 30 females) were recruited from

physical activity classes at Oregon State University. One class was approached in each of

the following activity areas: a) weight training; b) aerobic dance; c) jogging; d)

conditioning; and e) swimming.

Open-ended responses were employed and collected. Students were asked to

answer the questions: a) "Why do you presently participate in exercise activities such as

aerobic dance, swimming, jogging, and weight training?", and b) "Why do your friends

participate in exercise activities such as the ones just described?" The latter question was

used to solicit a broader range of responses from exercise participants (Ebbeck et al.,

1995). Along with the open-ended questionnaire, self-report measures of antecedents and

consequences of exercise motivation were also administered at this time. This was to

ensure that the reliability of these measures was adequate prior to using them in the

primary data collection. These included measures of the three antecedent constructs

(perceptions of competence, perceptions of autonomy, and perceptions of social support),



41

and measures of the two consequence constructs (effort and interest). Details of these

measures are discussed later in this chapter.

Before conducting the study, the research protocol for the study was reviewed and

approved by OSU's Institutional Review Board for the Protection of Human Subjects (see

Appendix A for a copy of the Approval). Contact was first made with the physical

activity program coordinator and instructors to obtain permission for the study. The

questionnaire was then administered, either before or after a class, to individuals who

consented to participate in the data collection (see Appendix B for a copy of the Informed

Consent Form).

A Delphi method (Linstone & Turoff, 1975) was employed to analyze the open-

ended responses. The method involves the use of a panel of experts to evaluate the

research questions under investigation and may consist of a series of rounds before a final

consensus is reached by the panel (Thomas & Nelson, 1990). Using this technique, a

panel of raters (n = 5) consisting of both graduate students and physical activity

instructors who were knowledgeable in exercise and sports science and familiar with

exercise activities was formed to evaluate the content of the responses collected.

In the first round of the Delphi process, exercise reasons elicited from the subjects

were sent to the panel. Panel members were instructed to identify the common reasons for

exercise participation obtained from the open-ended questionnaire. Members were also

encouraged to group reoccurring reasons for exercising into categories that they would

subjectively label. The primary researcher then synthesized the feedback from the panel

members to develop a final version depicting the clusters of reasons for exercising as well

as the broad categories.



In the second round, the final version of reasons and categories was sent out to the

panel members for evaluation of response relevance. Panel members were asked to

independently review each reason by supplying a Yes or No response to the question:

"Response Relevance. Would you agree that each reason is indicative of the category

label?" The percentage of Yes responses to each reason was computed. Each reason

within a category was retained if the percentage was 100%. Panel members were also

asked to provide an alternative category label if they believed an existing category label

did not accurately represent a cluster of reasons.

During the third round of Delphi, panel members were asked again to review each

common category synthesized by the primary researcher, by supplying a Yes or No for all

the common categories in response to the following question: "Would you agree that the

following category represents a general reason for exercise participation? If not, what

changes would you recommend?". The percentage of Yes responses for each category

was computed. A category was retained if agreement was 100%.

Using the same procedures carried out in the last three rounds of Delphi, the final

two rounds involved asking members to further refine and categorize the identified

common reasons into more global and parsimonious categories.

After five rounds of the Delphi process. a total of 4 general categories

representing reasons for exercise participation were identified. These included (a)

health/fitness. (b) appearance/self-esteem, (c) social, and (d) positive feelings. These

common reasons were, in general, consistent with those found in the exercise motivation

literature (e.g.. Clough et al.. 1989: Dishman et al., 1985, Ebbeck et al., 1995; Master et

al.. 1993).
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Phase 2

Purpose. The purpose of this phase was to (a) generate a pool of items for the

Exercise Motivation Scale (EMS) using the results of the conceptual-, literature- and

field- based approaches and (b) evaluate the content validity of the proposed items.

Method and results. Based on the exercise motivation model proposed in Chapter

1. three investigators used the Phase 1 information and their knowledge of both exercise

motivation and scale construction to generate an initial pool of 33 items. The items were

then scrutinized by two physical activity instructors for clarity in writing and content

ambiguity. Although the development of the initial 33 items represented a form of

content validity. a further step toward content validity was taken. The 33 items were

evaluated by a panel of experts consisting of three exercise and sport psychologists who

were familiar with the conceptual distinctions of the different forms of motivation

postulated by self-determination theory.

The 33 items, constructed in a questionnaire format, were sent to panel members

for content validity evaluation. Along with the questionnaire, a summary of the

conceptual framework proposed by Deci and Ryan (1985, 1991) as well as definitions of

each motivational orientation were provided with instructions to comment on the validity,

meaningfulness, and grammar of all items. The responses from the three panel members

were examined and a decision was then made whether to modify, delete, or add items. A

follow-up evaluation was conducted by one of the panel members on the final version of
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the EMS items. As a result of these systematic content evaluations, a 32-item initial

version of the EMS was developed.

Phase 3

Purpose. The purpose of the final phase of the pilot study was to form a final

version of the EMS and provide evidence for psychometric properties of the EMS.

Participants. A total of 371 college-aged males and females from Oregon State

University volunteered to participate in the final stage of the pilot study. Subjects were

selected from physical activity classes including: a) weight training; b) aerobic dance; c)

jogging; c) conditioning; and e) swimming. Informed consent was obtained from each

participant.

Measure. A Likert-type response format was adopted for the EMS. This response

format was chosen because it has been one of the more frequently employed types of self-

report devices in exercise and sport psychology research and it is also practically easy to

administer (i.e., readily understood and save time). Unlike the Sport Motivation Scale

(SMS) which used a 7-point Likert-type scale (ranging from Does not correspond at all to

Corresponds Exactly), all items of the EMS utilized a 6-point Likert-type scale, ranging

from strongly disagree (value = 1) to strongly agree (value = 6). The even number of

response options has an advantage since it does not allow for the rating of a middle point

as "neutral," which might suggest possible uncertainty about item meaning. It forces the
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respondent to either disagree (to a certain extent) or agree (to a certain extent) on the item

in question.

Data analysis. Because the EMS structure was specified a priori, a confirmatory

factor analysis was employed to test the tenability of the proposed EMS internal

structure. The LISREL structural equation program (Joreskog & Sorbom, 1993) was used

with the maximum likelihood estimation method. In addition, the temporal stability of the

EMS was examined by conducting a test-retest assessment within a one-week interval.

The internal consistency (coefficient alpha) and intraclass test-retest reliability of the

items within each subscale were also assessed.

Results. The initial 8-factor EMS measurement model yielded a statistically

significant chi-square test statistic, x2 (436) = 1052.96, p < .001. Other goodness-of-fit

indices indicated a relatively poor fit of the model to the exercise data; TLI = .84, CFI =

.86, and RMSEA = .08. Examination of the factor loadings (standardized) indicated that

one of the amotivation items loaded negatively and nonsignificantly on the latent

amotivation construct. The item was also shown to have weak and negative correlations

with other items of the Amotivation subscale. It was, therefore, removed from this

subscale. The model was re-estimated and the fit was slightly improved; x2 (406) --

940.79, p < .001, TLI = .88. CFI = .89, and RMSEA = .06; indicating a reasonable fit of

the model to the data. Inspection of the factor loadings indicated that all loadings were

statistically significant and moderate in size ranging from .59 to .88 with an average value

of .71. Results thus suggested an acceptable fit of the EMS measurement model.
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Of particular interest are the intercorrelations among the eight factors that suggest

how factors could be more reasonably defined. Factors of identified regulation and

integrated regulation produced a correlation of .95, suggesting that they could both be

placed on the same factor posing a 7-factor EMS factor solution. As a result, a model

with both identified and integrated regulation factors combined was then estimated. The

results for the model indicated that although the model was statistically different from

that of the eight-factor model, the fit indices showed no sign of improvement moving

from a eight-factor model specification to a seven-factor model specification; TIL = .86,

CFI = .88. and RMSEA = .07. Results suggested both identified and integrated regulation

factors were measuring something that was unique. Based on these results, it was

concluded that the eight-factor model represented a reasonable measurement model of

assessing eight dimensions of exercise motivational orientation and therefore, was

subsequently retained for the final study.

The internal consistency of the subscales was assessed for Sample 1 (n = 315)

with the use of Cronbach's alpha reliability coefficient (Cronbach, 1951). Values are

presented in Table 3.1. The coefficients varied from .75 to .90 with an average value of

.80. These findings suggested adequate levels of internal consistency for the EMS

(Nunnally, 1978). Table 3.1 also contains the temporal stability of the EMS that was

calculated based on an independent sample (Sample 2, n = 56). The test-retest

correlations were quite high ranging from .78 to .88 with a average value of .82. In

addition, the alpha values for the Time 1 and Time 2 data shown in Table 3.1 were

acceptable ranging from .73 to .89 at the pretest, and from .75 to .88 at the posttest.
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Overall. these results provided supported for the internal consistency and temporal

stability of the EMS.

Table 3.1

Internal Consistency Values and Test-Retest Correlations of the EMS 8 Subscales

EMS Subscales

Alpha

Sample 1

(n = 315)

Alpha

Time 1

Sample 2

(n = 56)

Alpha

Time 2

Sample 2

(ll = 56)

Test-Retest

Correlations

Sample 2

on = 56)
Amotivation .81a .84 .83 .88

External regulation .81 .79 .85 .81

Introjected regulation .76 .74 .75 .78

Identified regulation .77 .73 .77 .79

Integrated regulation .79 .82 .85 .82

IM to Learn .90 .89 .88 .83

IM to Accomplish .75 .75 .79 .79

IM to Sensation .82 .83 .85 .84

Note. 'The alpha value was based on the 3 items of Amotivation subscale.

Conclusions. Findings from the pilot study provided evidence for the internal

structure of the EMS. Specifically, the 8-factor EMS measurement model was shown to

fit an exercise college student sample. The scale was further shown to have adequate

internal consistency and stability over a one-week interval. Taken together, results from
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this pilot study suggested that the EMS possessed valid and reliable psychometric

properties and therefore was considered appropriate for use in the primary study.

Measures

The primary study involved seven self-report measures. These measures assessed:

(a) background information, (b) exercise motivation, (c) perceived exercise competence.

(d) perceived exercise autonomy, (e) perceived social support, (f) exercise interest, and

(g) exercise effort. Perceived exercise competence, exercise autonomy, and social support

represented three antecedents of motivation, while exercise interest and effort represented

two consequences.

Background Information

Subjects were asked to respond to a series of questions concerning demographic

information. These questions included age, gender, exercise frequency outside the class,

and ethnic identity. A copy of this measure can be found in Appendix C.

Exercise Motivation Scale

The final version of the 31-item EMS developed in the pilot study was employed.

The scale consisted of eight subscales including amotivation (3 items), external

regulation (4 items), introjected regulation (items), identified regulation (4 items),

integrated regulation (4 items), IM to learn (4 items), IM to accomplish the tasks (4



49

items). and IM to experience sensation (4 items). When completing the EMS, subjects

were asked "Why are you currently participating in this activity?" and indicated their

degree of agreement with each of the EMS items on a 6-point Likert scale (1 = strongly

disagree. 6 = strongly agree). A copy of this questionnaire can be found in Appendix D.

Perceptions of Exercise Competence

The sports competence subscale of the Physical Self-Perception Profile (Fox,

1990) was adapted to measure subjects' perceptions of competence in an exercise setting.

The original subscale contains six items and is designed to measure an individual's

perception of sport and athletic ability, ability to learn sport skills, and confidence in the

sports environment. All items were measured on a 4-point structured-alternative response

format, where a score of 1 is indicative of high perceived competence. The scale has

established validity and reliability (Fox, 1990; Fox & Corbin, 1989).

An exercise-specific version of the scale was designed for this study. Specifically,

modifications were made so that the scale measured perceptions of competence within the

context of an exercise activity. For example. the original statement, "Some people are not

quite so confident when it comes to taking part in sports activities" was modified to

"Some people are not quite so confident when it comes to taking part in this activity." An

analysis of intercorrelations among the six items indicated that two of the items (i.e.,

"Some people are sometimes a little slower than most when it comes to learning new

skills in this activity" and "Given the chance, some people are always among the first to

join in this activity") had low correlations with the remaining four items and therefore
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these two items were removed. Internal consistency measured by Cronbach alpha was

found to be adequate both in the pilot testing (a = .76, n = 101) and final study (a = .87.

N = 592). The revised scale is presented in Appendix E.

Perceptions of Exercise Autonomy

A modified version of the Exercise Objectives Locus of Control Scale (EOLOC:

McCready & Long, 1985) was used to assess perceptions of autonomy. The EOLOC

consists of three 6-item subscales Internality, Powerful Others, and Chance. Only items

from the internality subscale were used in the present study. A sample item is "I am

directly responsible for whether or not I reach my exercise goals in this activity." The

phrase "in this activity" was incorporated into each item to focus subjects on the activity

they were currently involved in. Subjects responded to each item using a 5-point Likert

scale with the anchoring "Strongly disagree" to "Strongly agree.- The scale was shown to

possess a satisfactory internal consistency reliability both in the pilot testing (a = .85, n =

101) and final study (a = .87, N = 592). The modified items for the internality scale are

provided in Appendix F.

Social Support Scale

The teacher subscale of the Social Support Scale for Children (SST-T, Harter,

1985) was used to assess subjects' social support from significant others. The SST-T is

designed to assess the perceived support and regard which teachers manifest toward the
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self. The word -teacher- was substituted for the word "people to indicate significant

others.

The SST-T consists of six items. Using a structured-alternative response format,

subjects were asked to indicate what kind of people they are most like. For instance.

subjects responded to an item "Some people do know an individual who helps them to do

their very best" and then decided if the description was "sort of true" or "really true" of

themselves. Item responses were scored on a 4-point scale, where a score of 1 was

indicative of low perceived support and a score of 4 was indicative of high perceived

support. The scale was found to have an acceptable internal constancy reliability both in

the pilot testing (a = .78.11 = 101) and final study (a = .86, N = 592). The modified

version of the SSS-T can be found in Appendix G.

Exercise Interest Scale

The interest construct was operationalized by a 4-item scale drawn from the

Interest/Enjoyment subscale of the Intrinsic Motivation Inventory (McAuley et al., 1991)

which assessed individuals' interest/enjoyment in an exercise activity. Items reflecting

interest toward an activity (e.g., "I am very interested in participating in this activity.")

were adapted for use in the present study. The scale showed a satisfactory internal

consistency reliability both in the pilot testing (a = .83, n = 101) and final study (a = .81,

N = 592). The items for the interest measure are provided in Appendix H.
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Exercise Effort Scale

The effort construct was assessed using a 4-item scale adapted from two sources.

One item "I try hard to do well in this activity" was derived from Ryan and Connell's

(1989) work in assessing children's effort in school work. The item has been adapted and

used in the sport setting as well (Pelletier et al., 1995). The remaining three items were

adapted from the Intrinsic Motivation Inventory effort-importance subscale (McAuley et

al.. 1991). Items reflecting effort were adapted to suit the situation of interest, exercise

activity. The scale demonstrated a satisfactory internal consistency reliability both in the

pilot testing (a = .85, n = 101) and final study (a = .88, N = 592). Items that were used to

assess effort are provided in Appendix I.

Procedures

Upon obtaining approval of the study from the Oregon State University

Institutional Review Board, contact was made with the program coordinators and class

instructors at both universities (Oregon State University; University of Oregon) to obtain

permission for this study. Classes were selected based on activity that represents exercise

defined in Chapter Two, p. 14) and included: a) weight training; b) aerobic dance; c)

jogging; d) conditioning; and e) swimming. After the permission was granted, a specific

time was set for data collection. The questionnaires were administered at either the

beginning or end of a class session by the primary investigator. On the day of

questionnaire administration, all subjects signed a informed consent document (see

Appendix B), and were informed that participation in the study was strictly voluntary, the
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information they provided would be confidential, and they could withdraw from the study

at any time. This protocol was used throughout the entire data collection. Subjects

completed the questionnaires within approximately 7 minutes. All subjects were thanked

for their participation in the study after the data were collected.

Data Analyses

Analyses were conducted on responses from students who completed all

questionnaires. representing 99% of the students who participated in the study. The

missing data reflected regular omissions that occurred during the course of the survey.

Omissions are defined as missing data that occur within an otherwise complete survey.

Therefore. it is reasonable to assume that data missing due to omissions are missing

completely at random (Little & Rubin, 1987).

All hypotheses proposed in the present study were examined by the method of

latent variable structural equation modeling using the LISREL (LInear Structural

RELations) computing program (Version 8.12a; Joreskog & SOrbom, 1993). All analyses

were conducted on covariance matrices, although the major emphasis was on parameter

estimates for the completely standardized solution.

Structural equation modeling consists of two conceptually distinct submodels a

measurement model that specifies the relationship between observedmeasures and their

posited underlying constructs, and a structural model that specifies the causal

relationships among these constructs (Bollen. 1989; Hayduk, 1987; Long, 1983). With

full-information estimation methods, such as those provided in the computer programs
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EQS (Bent ler, 1993) or LISREL (Joreskog & Sorbom, 1993), the measurement and

structural submodels can be estimated simultaneously.

The use of the structural equation modeling approach in the present study offers

several advantages. First, the approach allows the joint specification and estimation of the

measurement and structural models hypothesized to account for the observed data (Long.

1983). Second. it uses multiple indicators which improve the construct validity of

measurements, and takes into account measurement errors associated with observed

variables (Bentler, 1980: Hayduk, 1987). Third, this approach allows for "restricted"

models that include systematic constraints on relationships among theoretical constructs

and between observable variables and theoretical constructs. A key implication of such

restrictions is that models can be tested that include only relationships that are

hypothesized a priori. Fourth. the approach provides a systematic basis for evaluating the

"fit" of the hypothesized model to the data. This evaluation of goodness-of-fit statistics is

based on a chi-square statistic as well as several incremental fit indices (Bentler, 1993:

Bentler & Bonnet, 1980: Bollen, 1989; Joreskog & Sorbom, 1993) that show the relative

improvement of the hypothesized model over a null or independent model.

Analyses of hypotheses proposed in this study proceeded in four major stages.

Stage 1 analysis involved the assessment of the measurement model of exercise

motivation. Stage 2 analysis tested the higher-order factor structure of exercise

motivation. Stage 3 analysis provided a test of the simplex structure of the self-

determination continuum. Stage 4 analysis examined the nomological validity model of

exercise motivation.
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A measurement model of the exercise motivation construct was tested with a

confirmatory factor analysis (CFA). The main objective was to compare the viability of a

variety of different models to explain the observed measures. Construct validity often

proceeds by disconfirming alternative models. Thus, it was expected that the primary

model (based on eight factors) would describe the data substantially better than any

reasonable countermodel.

Five first-order factor models of exercise motivation were hypothesized to

account for the matrix of intercorrelations of the motivation variables: Model 0 - a null

model of complete independence of all observed measurements, where every possible

pair of variables has a posited covariation of zero (Bentler & Bonett, 1980); Model 1 - a

single-facet. general motivation model; Model 2 a three-facet model including intrinsic

motivation. external motivation, and amotivation: Model 3 - a three-facet model

containing self-determined forms of motivation, less self-determined forms of motivation.

and amotivation; Model 4 - an eight-facet model representing the fully hypothesized

model. As a result, two series of nested models were obtained in which each model was

nested within the previous model: Null Model, Models 1, 2, and 4 and Null Model,

Models 1. 3, and 4. ranging from the most restricted model to the least restricted model.

Figure 3.1 gives the diagram of how LISREL measurement Model 4 is

conceptualized before an analysis is conducted. The boxes in Figure 1 represent the

observed measurements. In this study each questionnaire item represents one such

measurement. yielding 31 boxes. The ovals represent the unobserved (latent) constructs

underlying the measurements and the e's represent residuals (or errors) estimated in the

data analysis. Arrows connecting boxes and circles are measurement relations, and arrows
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connecting circles are structural relations. Notice that the straight arrows indicate that

both the underlying constructs and errors give rise to the performance observed variables

(i.e., questionnaire items). Also, as Figure 3.1 indicates, each observed measurement is

expected to load only on one facet of motivation (all other possible loadings for a

particular measurement are constrained to zero). The curved arrows indicate that the

facets of motivational orientations are correlated; these correlations are estimated in the

data analysis. Also, the abbreviations used in the boxes indicate a particular item in all

cases. For instance, Al, indicates measurement item 1 of the amotivation factor.

In Stage 2 analysis, higher-order measurement models of the exercise motivation

constructs were carried out. Specifically, four CFA models were tested. In the most

simple model (H1) one second-order factor of motivation explains the covariance between

the first order motivation factors; a model tacitly assumed when responses to all items are

combined into a single score. Such a model is parsimonious but perhaps not very

plausible. The second model (H2) and third model (H3) are more complex models that

include three second-order factors. The H2 model corresponds to the three forms of

motivational orientation: intrinsic motivation, extrinsic motivation, and amotivation and

represents a substantive model. The H3 model, an alternative theoretically plausible

model, postulates the existence of three forms of higher-order factor structure

representing the self-determination continuum from the highest to the lowest level of self-

determination: self-determined form of motivation, less self-determined form of

motivation, and amotivation. The fourth model (H4) is an eight first-order factor model

that is specified in order to compare models. In these models, Hi is nested in H2 and H3,
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and both H, and H3 are nested in H4. A pictorial representation of the second-order factor

model (H2) is presented in Figure 3.2.

In Stage 3 analysis, a simplex model was tested using covariance structure

analysis (Joreskog. 1970). Previous studies assessing the simplex structure of the self-

determination continuum have relied on visual inspection of correlation patterns (e.g.,

Briere et al.. in press; Pelletier et al., 1993; Vallerand et al., 1993). The method, however,

does not provide a statistical test of the hypothesis that the various motivational

orientations (eight dimensions) possess the simplex-order structure suggested by self-

determination theory. In this study, a statistical test for simplex-order structure in the

various motivational orientations was made.

A simplex model examines the relationship of each latent variable to the next in a

linear sequence in which the strength of the relationship between each latent variable is

indicated by a path coefficient. Since none of the latent variables have perfect reliability,

measurement errors are included in the model, producing what is called a "quasi-simplex"

model (Joreskog & Sorbom, 1988). Including measurement errors in the model has the

effect of correcting the path coefficients for attenuation. The path diagram for the simplex

model is shown in Figure 3.3. In line with the original theoretical propositions of Deci

and Ryan (1985, 1991). the construct of intrinsic motivation is operationalized by three

intrinsic motivation factors (i.e., IM to learn, IM to accomplish tasks, and IM to

experience sensations) using composite scores from each of these factors.

In Stage 4 analysis, a test of nomological validity of the EMS was conducted.

Specifically, a structural equation model in which the various motivational orientation

constructs are imbedded was examined. The model focuses on the antecedents and
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consequences of various forms of motivational orientations. The final arrangement of the

three blocks of eight facets of motivational orientations was based on the evaluation of

the fit of the measurement models and the higher-order structure models which were

conducted in the first two stages of analysis.

Following the recommendation by Anderson and Gerbing (1988), the structural

model involved two steps of analysis. Step 1 assessed the adequacy of the measurement

model, whereas Step 2 verified the structural model. The two-step approach had the

advantage of minimizing interpretational confounding of the structural and measurement

model variances (Anderson & Gerbing, 1988; Burt, 1976).

Figure 3.4 shows the diagram of the structural model specifying the expected

relationships (as indicated by the plus and minus signs) among the constructs. Ovals

represent latent constructs and arrows connecting circles represent structural relations.

For clarity, measurement loadings and errors are omitted. The eight facets of motivational

orientations are shown in one block so that arrows going into (or out of) the block

represent arrows going into (or out of) each facet within the block. An important

constraint on any measurement model is that it must not be underidentified (Bollen, 1989;

Hayduk, 1987; Long, 1983). A necessary condition for identification of the measurement

model is that a scale be defined for each latent variable. In order to satisfy this condition,

one item for each factor in the measurement model was constrained to a value of 1.0 to

set a metric for the factors. This metric was retained across all models.

To use all relevant information in determining the goodness-of-fit of a model,

assessment of the fit of both measurement and structural models proposed in this study

was based on descriptive, comparative, and substantive criteria. The most widely used
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measure of fit is the chi-square statistic. A nonsignificant chi-square represents a good-

fitting model; however, its practical use for model evaluation has been criticized.

Frequently mentioned problems are its sensitivity to departures from the assumption of

multivariate normality and dependency on large sample sizes (Bent ler & Bonett, 1980;

Mulaik et al., 1989).

Several alternative indices of overall model fit have been proposed in the

structural equation modeling application literature. One family of measures was

developed by Joreskog and Sorbom in the LISREL V program (1981) and includes the

Goodness-of-Fit Index (GFI) and the Adjusted Goodness-of-Fit Index (AGFI). The GFI

indicates the relative amount of variance and covariance jointly explained by a model; the

AGFI differs from the GFI only in the fact that it adjusts for the number of degrees of

freedom in a model. Both indices range from zero to 1.00, with a value close to 1.00

indicating a good fit.

Another family of measures that exist in the literature originated from Bentler and

Bonett (1980). These indices are called incremental indices and evaluate the fit of a

model relative to a baseline model. Typically, the baseline model assumes that all

variables are uncorrelated. Examples are the Tucker-Lewis Index (TLI, Bentler & Bonett,

1980; Tucker-Lewis, 1973) and the Comparative Fit Index (CFI, Bentler, 1990). Based

upon these measures, indices that take degrees of freedom into account have also been

developed including the Parsimony-adjusted Goodness-of-Fit Index (PGFI, Mulaik et al.,

1989) and the Parsimonious Normed Fit Index (PNFI, James et al., 1982). These indices

produce values ranging from 0 to 1, with a value of approximately .9 representing a good-

fitting model.
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A third family of measures are those based upon Population Error of

Approximation (PEA; Browne & Cudeck, 1993; Steiger, 1990). The PEA refers to the

lack of fit of the model to the population covariance matrix and it represents the

differences between the population covariance matrix and the fitted matrix (Browne &

Cudeck, 1993). One such measure developed by Steiger (1990; Steiger & Lind, 1980) is

the Root Mean Square Error of Approximation (RMSEA). It is an absolute fit measure

assessing badness of fit of a model per degree of freedom for the model. This measure of

lack of fit has a lower bound of zero. The value of RMSEA should be less than .05 for a

model that fits well. Values of .06 to .08 indicate a marginal fit, and values greater than

.10 indicate a poor fit (Browne & Cudeck, 1993).

A common recommendation in model evaluation is: (a) to use multiple fit

measures in conjunction with the chi-square statistic; (b) to examine the components of

the model (i.e., the R-squares of equations, the magnitudes of parameter estimates); and

(c) to estimate several plausible model structures as a means of determining the best fit

(see Bollen & Long, 1993; Byrne, 1989; Joreskog, 1993). Therefore, in this study several

measures were inspected to evaluate the model fit. First, three families of model-fitting

indices were used for overall model evaluations with emphasis on the latter two: (a) chi-

square statistic; (b) TLI, CFI, PCFI; and (c) RMSEA. Second, the fit of the components

of a model was examined. This included an examination of the R-squares, the magnitudes

of coefficient estimates, and the presence of improper solutions. Finally, multiple

alternative models were specified and compared in order to arrive at a substantive model.

Since most analyses involve the estimation of a number of nested models, the chi-

square statistic was used to evaluate the difference between chi-square values of any two
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models in the comparison (Bent ler & Bonnet, 1980). Nesting implies that one of the

tested models is a subset of the other. A nested model is derived either by adding

parameters to a model (making the model less restrictive than the original model) or by

removing paths from a model (making the model more restrictive than the original

model). The difference between the chi squares of two "nested" models is distributed chi

square with degrees of freedom equal to the difference in degrees of freedom between the

two alternative models. The difference in nested models can be tested for statistical

significance by evaluating the difference in chi-square in relation to the difference in

degrees of freedom.
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CHAPTER 4

RESULTS

Various models proposed in the previous chapter were empirically tested in four

stages. First, using a confirmatory factor analysis, data were analyzed to test the EMS

measurement model. Second, higher-order EMS factor models were tested on the eight

EMS lower-order factor model. Third, the EMS simplex structure underlying the self-

determination continuum was examined via the analysis of covariance structure. Finally.

the structural equation model specified to test EMS nomological validity was tested. This

chapter presents findings related to each of these models following the presentation of

univariate descriptive statistics of EMS items.

Descriptive Statistics

A total of 598 subjects were recruited in the primary study. Due to the incomplete

data on six of the 598 subjects, final data analyses were conducted based on 592 subjects.

Table 4.1 contains the means, standard deviations, skewness, and kurtosis of the 31 EMS

items for the sample (N = 592) used in the primary study. Inspection of these descriptive

statistics showed that means for the 31 items varied considerably and ranged from 1.33 to

5.60. Standard deviations ranged from .63 to 1.56. Among the 8 subscales of EMS, the

motivational orientation categorized as identified regulation was most strongly endorsed

in this sample of college students (M = 5.34, SD = .24), followed by IM to experience

sensation (M = 4.87, SD = .23), IM to accomplish (M = 4.80, SD = .28), integrated
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regulation (M = 4.74, .D = .10), IM to learn (M = 4.35, SD = .18), introjected regulation

(M = 3.52, SD = .54), external regulation (M = 2.11, SD = .43), and amotivation (M =

1.37, SD = .03).

Table 4.1

Means, Standard Deviations, Skewness, and Kurtosis of EMS Items (N = 592)

EMS item/subscale M D Skewness Kurtosis

Al 1.39 .68 1.60 1.58

A2 1.33 .63 1.83 2.46

A3 1.38 .63 1.70 2.87

EX I 2.73 1.27 .14 -1.04

EX2 1.73 1.04 1.37 1.10

EX3 1.91 1.06 .98 .11

EX4 2.07 1.23 1.03 .15

IN I 4.19 1.30 -.37 -.60

IN2 2.94 1.45 .26 -.98

IN3 3.67 1.47 -.21 -.90

1N4 3.27 1.56 -.00 -1.12

ID I 5.49 .72 -1.51 2.59

ID2 5.21 .89 -1.33 2.57

ID3 5.07 .86 -.70 .42

ID4 5.60 .70 -2.05 5.67

INT I 4.82 .91 -.59 .53

INT2 4.61 1.09 -.64 .26

INT3 4.74 1.00 -.64 .23

INT4 4.80 .91 -.58 .38
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Table 4.1 (Continued)

EMS item/subscale M SD Skewness Kurtosis

IM-L1 4.55 .97 -.42 .48

IM-L2 4.49 1.09 -.65 .57

IM-L3 4.07 1.21 -.53 .00

IM-L4 4.28 1.13 -.46 .02

IM-AC I 4.44 .90 .03 -.46

IM-AC2 5.01 .83 -.49 -.14

IM-AC3 5.05 .81 -.71 .57

IM-AC4 4.69 .95 -.48 .39

IM-SE1 5.09 .77 -.50 .00

IM-SE2 5.13 .79 -.65 .16

IM-SE3 4.81 .99 -.65 .32

IM-SE4 5.06 .89 -1.00 1.52

Note. Al - A3 = amotivation subscale; EX1 - EX 4 = external regulation subscale; IN1 -
1N4 = introjected regulation subscale; ID1 - ID4 = identified regulation subscale; INT1 -
INT4 = integrated regulation subscale; IM-L1 - IM-L4 = IM to learn subscale; IM-AC1
IM-AC4 = IM to accomplish subscale; IM-SE1 - IM-SE4 = IM to experience sensation
subscale.

The distribution of EMS items showed, in general, no severe deviations from

normality. Skewness ranged from -2.05 to 1.83 with a mean value of .78 and kurtosis

ranged from -1.12 to 5.67 with a mean value of .97. Several items indicated slightly high

values in skewness (i.e., three amotivation items, Al to A3, two external regulation items,

EX2 and EX4, and three identified regulation items, ID1, ID2 and ID4) ranging from
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absolute values of 1.03 to 2.05 and kurtosis (i.e., three amotivation items, Al to A3, two

external items, EX1 and EX2, one introjected regulation item, 1N4, three identified

regulation items, ID1, ID2 and ID4, and one IM to experience sensation item, IM-SE4)

ranging from absolute values of 1.04 to 5.67. Maximum likelihood estimation, upon

which confirmatory factor analysis is typically based, assumes that the data being

analyzed are multivariate normal. Analyses from the present study indicated that the data

may not come from an underlying distribution that is approximately multivariate normal.

Muthen and Kaplan's (1985, 1992) Monte Carlo studies showed that if variables have

skewnesses and kurtoses from -1.0 to +1.0, not much distortion will occur using

maximum likelihood estimation procedure. But they suggested that values in excess of

1.5 in absolute value are cause for concern. Others, however, have shown that parameter

estimates from maximum likelihood functions are quite robust to violations of normality

(e.g., Harlow, 1985; Huba & Harlow, 1987; Tanaka, 1984). In any case, future research

may consider alternative estimation procedures (e.g., asymptotically distribution-free

estimator; Browne, 1984) or test statistics (e.g., scaled chi-square statistic; Satorra, 1990)

for the model estimation.

The Overall Fit of the EMS Measurement Model

Table 4.2 shows the overall fit indices for the four factor models tested. Model 0,

a null model which hypothesized no covariations among the observed variables, was

estimated first. This model served as a baseline against which to compare the adequacy of

subsequent models. Inspection of practical goodness-of-fit indices indicated that the a
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priori, eight-factor model (M4) fit the data substantively better than the alternative one- or

three-factor models posing a single general factor and three major types of motivational

factors, respectively. Chi-square difference, nested-model comparisons also revealed a

better fit of the M4 model than remaining models: x2diff = 3017.90, aliff = 28, p < .001,

between M1 and M4; X2diff = 2364.91, dim= 25, p < .001, between M2 and M4; X2diff =

1394.12, diiff = 25, p < .001, between M3 and M4. Note that the chi-square difference test

between M2 and M3 was not conducted because the two models were not nested.

Table 4.2

Goodness-of-Fit Indexes for EMS Measurement Models

Model X2 TLI CFI RMSEA PCFI

0. Null model (Ma) 7701.45 465 a

1. One-factor NO 4058.17 434 .46 .50 .12 .47

2. Three-factor (M2) 3405.18 431 .56 .59 .11 .54

3. Three-factor (M3) 2434.39 431 .70 .72 .09 .66

4. Eight-factor (M4) 1040.27 406 .90 .91 .05 .79

Note. Mo = model with no covariations among observed variables; M1 = model with a
general motivation factor; M2 = model with amotivation, extrinsic motivation, and
intrinsic motivation factors; M3 = model with amotivation, less self-determined, and self-
determined form of motivation factors; M4 = model with Amotivation, External
regulation, Introjected regulation, Identified regulation, Integrated regulation, intrinsic
motivation (IM) to Learn, IM to Accomplish, and IM to Sensation factors.
allot applicable. TLI = Tucker-Lewis index; CFI = comparative fit index; RMSEA = root
mean square error of approximation; and PCFI = parsimonious CFI.
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Results from Table 4.2 suggested that as one progresses from the most restricted

model (the single factor) to the least restricted model (the eight factors), all of the indexes

showed incremental improvements in overall fit. The gains were shown to be the largest

when moving from the general-factor model to the eight-factor model specification, but

considerable gain was also observed from the two three-factor models to the eight-factor

model specification. Increases in practical fit indexes (e.g., the TLI and PCFI) were

particularly notable because these do not necessarily increase with a less restricted model.

Results thus clearly indicated a reasonable fit of the eight-factor EMS measurement

model to the exercise motivation data.

Table 4.3 presents the EMS measurement properties for the eight-factor model.

To examine the extent to which the proposed EMS items measure their respective

constructs, the convergent validity of the 31-item EMS was first evaluated.

Convergent validity. Convergent validity is reflected by the degree to which

several presumed measures (i.e., observed variables) of the same construct empirically

"converge" as indicators of that construct. This was evaluated by examining (a) whether

each of the EMS items had a statistically significant loading of substantial size on the

hypothesized factor, and (b) whether each of the hypothesized latent constructs was able

to account for a large proportion of the variance in its measured indicators.

The evaluation of the factor loadings for the eight-factor, a priori model indicated

that all eight factors were well defined; every factor loading was statistically significant

(at the .001 level) and reasonably substantial in size (the standardized loading ranged

from .50 to .84 with an average value of .67). The average amount of variance each latent
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factor accounted for in its indicators was moderately large, ranging from 40% to 59%

with an average of 47% (see variance extracted estimate in Table 4.3). Thus, based on the

acceptable overall fit of the model, the fact that the hypothesized factor loadings were all

significant, and the substantial proportion of the variance in the measured variables

accounted for by the eight latent factors, there appears to be adequate evidence for the

convergent validity of the 31-item EMS.

Table 4.3

Measurement Properties of the EMS

Construct and indictor Standardized

loading

Standard

error of

estimatea Reliabilityb

Variance

extracted

estimate'

Amotivation .81 .59

AM1 .77 .04

AM2 .79 .04

AM3 .75 .04

External Reg. .79 .52

EX1 .50 .04

EX2 .68 .04

EX3 .84 .04

EX4 .81 .04

Introjected Reg. .75 .44

IN 1 .51 .04
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Table 4.3 (Continued)

Construct and indictor Standardized

loading

Standard

error of

estimates Reliabilityb

Variance

extracted

estimate'

IN2 .62 .04

IN3 .79 .04

IN4 .71 .04

Identified Reg. .71 .38

ID1 .66 .04

ID2 .60 .04

ID3 .61 .04

ID4 .60 .04

Integrated .73 .40

INT1 .59 .04

INT2 .60 .04

INT3 .71 .04

INT4 .62 .04

IM to Learn .85 .58

IM-L1 .72 .04

IM-L2 .76 .04

IM-L3 .79 .04

IM-L4 .80 .04

IM to Accomplish .71 .40

IM-AC1 .57 .04

IM-AC2 .69 .04

IM-AC3 .69 .04
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Table 4.3 (Continued)

Construct and indictor Standardized

loading

Standard

error of

estimate Reliabilityb

Variance

extracted

estimate'

IM-AC4 .55 .04

IM to Sensation .82 .54

IM-SE1 .71 .04

IM-SE2 .74 .04

IM-SE3 .72 .04

IM-SE4 .75 .04

Note. AM = Amotivation; EX = External regulation; IN = Introjected regulation; ID =
Identified regulation; INT = Integrated regulation; IM-L = IM to Learn; IM-AC = IM to
Accomplish; IM-SE = IM to Sensation.
aStandard error estimates presented here are resealed according to the following formula:
standardized standard error estimate = standardized parameter estimate / t value (see
Marsh, 1993).
bCronbach alpha reliability (Cronbach, 1951).
`The formula for the estimate is: EX2)ci / (EX2xi - Evar(8i)) (Fornell & Larcker, 1981).

Reliability of EMS subscales. The reliability of the items used to measure the

eight exercise motivation subdimensions was evaluated by calculating the internal

consistency reliability (Cronbach, 1951) for each subscale. The alphas (see reliability in

Table 4.3) averaged .77, ranging from a low of .71 (IM to accomplish) to a high of .85

(IM to learn) which are encouraging results that meet established standards at this early

stage of development (Nunnally, 1978).
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Discriminant validity. Discriminant validity refers to the extent to which measures

of constructs exhibit uniqueness. Although the parameter estimates and fit statistics of the

measurement model suggested that the EMS has an adequate factor structure, this does

not address the issue of whether the dimensions are distinct. In addition, the correlations

among some of the EMS subscales were shown to be generally high (e.g., between

integrated and identified, integrated and IM to accomplish), indicating questionable

discriminant validity.

The discriminant validity for the EMS subscales was assessed with two tests

suggested by Anderson and Gerbing (1988). First, the correlation between each pair of

factors was constrained to unity, and the chi-square for the constrained model was

compared with the chi-square for the unconstrained model. (The test was performed on

one pair of factors at a time). A significantly lower chi-square for the unconstrained

model indicates that the factors are not perfectly correlated, which supports the

discriminant validity of the scales. For all 28 pairs of factors (i.e., 8 (8-1) / 2), the chi-

square for the unconstrained model was significantly (p < .05) less than the chi-square for

the constrained model. Table 4.4 presents the intercorrelations among the eight a priori

latent factors. It should be noted that the parameter estimates for any of the two factors

have been corrected for attenuation due to measurement error.
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Table 4.4

Intercorrelations Among the EMS Subscales

Subscale 1 2 3 4 5 6 7 8

Amotivation (1) 1.00

External regulation (2) .51 1.00

Introjected regulation (3) .12 .49 1.00

Identified regulation (4) -.38 -.15 .40 1.00

Integrated regulation (5) -.32 -.04 .46 .85 1.00

IM to learn (6) -.24 -.05 .02 .33 .49 1.00

IM to accomplish (7) -.32 -.07 .24 .69 .88 .67 1.00

IM to sensation (8) -.36 -.24 .10 .57 .65 .67 .83 1.00

Note. IM = intrinsic motivation.

Inspection of Table 4.4 indicated that the relationships among all the EMS

subscales were reasonable. The lower level of self-determination factors (e.g.,

amotivation, external regulation, and Introjected regulation) were all positively correlated

among themselves (ranging from -.38 to .88 with an average value of .37) with the first

two negatively correlated with the remaining factors. Factors from intermediate to high

levels on the self-determination continuum (e.g., identified regulation, integrated

regulation, and the three IM factors) were found to be positively and moderately related

(M = .66).
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In addition, it is also noteworthy from Table 4.4 that the correlations between

each adjacent pair of constructs (i.e., from Amotivation to the three IM factors) were

shown to be relatively higher than the rest of the correlations and they decreased and/or

turned negative as the distance between low levels of self-determination to higher levels

of self-determination increased. This pattern of correlations appears to correspond to the

proposed simplex pattern. For instance, all adjacent subscales of the EMS (i.e.,

amotivation ---> external regulation -* introjected regulation identified regulation >

integrated regulation --+ the three IM factors) were high and positively related, and the

subscales that were further apart (e.g., amotivation and IM) displayed the most negative

correlations.

The Overall Fit for the Higher-Order Factor Models

Three second-order factor models underlying the eight lower order EMS

dimensions were tested. These included (a) H1 - a single facet second-order factor model

postulating a general motivation construct, (b) H2 - three facet second-order factors

corresponding to the three global forms of motivation: amotivation, extrinsic motivation,

and intrinsic motivation, and (c) H3 - an alternative model to H2 in which the three

higher-order factors were postulated in accordance with the self-determination

continuum: amotivation, less self-determined form of motivation, and self-determined

form of motivation. A fourth model, M4, which was the eight first-order factor model,

was used as a base to compare models.
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A summary of model testing is presented in Table 4.5. In general, each of the

higher-order factor models, H1 through H3, yielded a significantly poorer fit to the

exercise data compared to the M4 model which was used as a baseline model. The HI

model positing a single higher-order factor showed the poorest fit (i.e., TLI = .75),

indicating inadequate accountability of the single higher-order factor in the correlations

among the lower-order motivational factors. The H2 and H3 models postulating three

higher-order factors did substantially better than H1 (TLIs of .84 to .85), thus supporting

the hypothesized higher-order motivation structures. However, the fit of these two models

was inadequate according to conventional standards (i.e., TLI, CFI .90), and not nearly

as good as the M4 model positing eight lower-order factors (TLI = .90, CFI = .91). These

findings suggested that the proposed higher-order factor configurations (the single factor

and two forms of three-factor models) failed to account for the covariations among the

eight lower-order factors.

Examination of parameter estimates from H2 and H3 models also showed signs of

an identification problem. Specifically, negative residual variances were found in the

models. For example, two nonsignificant negative residual variances were revealed in the

H2 model (variance of integrated regulation and IM to accomplish) and in the M3 model

(variance of external regulation). Thus, because of inadequate fit and unacceptable out-of

bound parameter estimates, the higher-order models proposed in this study were rejected.

The implication of the negative residual variances discussed in Chapter Five.
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Table 4.5

Goodness-of-Fit for the Higher-Order Factor EMS Models

Model x2 di TLI CFI RMSEA

1. Single facet (Hi) 2065.65 427 .75 .77 .81

2. Three facets (H2) 1423.31 425 .85 .86 .06

3. Three facets (H3) 1515.15 425 .84 .85 .07

4. First order (M4) 1040.27 406 .90 .91 .05

Note. H1 = model with a general higher-order factor: Motivation; H2 = model with three
higher-order factors: Amotivation, Extrinsic motivation, and Intrinsic motivation; H3 =
model with three higher-order factors: Amotivation, Less self-determined form of
motivation, and Self-determined form of motivation; M4 = model with the eight lower-
order factors. TLI = Tucker-Lewis index; CFI = comparative fit index; RMSEA = root
mean square error of approximation.

While higher-order models were empirically rejected, it is also of substantive

interest to identify the sources that led to the misfit of these models. In the first step,

intercorrelations among the eight subscales were examined. There was little evidence for

the proposed extrinsic higher-order factor (H2) to account for the covariations among the

four extrinsic motivation subscales. Correlations on the major diagonal were generally

large and became weaker or negative as they moved away from the diagonal. Similarly,

proposing less self-determined and self-determined forms of higher-order schema was

also open to question. As can be seen from Table 4.4, there was a weak correlation

between external regulation and introjected regulation (4) = .12, where 4 stands for the

correlation between latent constructs). Identified regulation, as part of the self-determined
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form of motivation, was found to be minimally related to the integrated regulation and the

three IM subscales. The inconsistency of the these intercorrelations suggested little

possibility of modeling higher-order factors to explain the proposed lower-order factor

relationships.

In contrast, a clear and coherent pattern was observed among the three IM

dimensions. There were moderate to high correlations among the IM constructs and

Integrated regulation. From these intercorrelations, it is plausible to model a higher-order

factor to account for the relationships among the four lower-order factors. One may

propose a higher order factor called "self-determined form of motivation." However,

because Identified regulation cannot be included due to its low correlation with the IM

subscales and the Integrated regulation subscale, a model that consists of the latter four

constructs may not be fully justified from the self-determination perspective. It seems to

be more theoretically justifiable, however, to construct a higher-order factor of IM to

account for the covariations among the three IM constructs. As a result, a simple higher-

order factor model of IM was specified and tested.

The results indicated a satisfactory fitting model, x2 (51, N= 592) = 194.18, p <

.001; TLI = .94; CFI = .95; RMSEA = .06. In addition, all three first order factors were

significantly and substantially loaded on the higher-order factor - intrinsic motivation (y =

.74 for IM to learn, y = .92 for IM to accomplish, y = .91 for IM to experience sensation,

where y stands for the relationship between the lower-order factors and the higher-order

factor). The results suggested that all IM subscales reflected a single higher-order factor

schema - intrinsic motivation.
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In the second step of identifying higher-order model misspecification, the

LISREL modification index (MI) was consulted. The MI is a measure of predicted

decrease in chi-square if a single constraint is relaxed and the model is reestimated.

Inspection of the MI for H2 indicated that the model could be improved if External,

Introjected, and Identified regulation were allowed to load on the amotivation higher-

order factor, and IM to Learn and IM to Accomplish to load on the extrinsic motivation

higher-order factor. However, there is no theoretical justification for releasing constraints

on these parameters. No post hoc analysis was, therefore, pursued.

Inspection of the MI for H3 showed that both the external and identified regulation

loaded significantly and substantively on the amotivation higher-order factor. This

suggested that the covariations among the three lower-order factors (i.e., amotivation,

external, and introjected regulation) could be accounted for if the two higher-order factors

(amotivation and less self-determined form of motivation) were combined into one factor,

perhaps a general less self-determined form of extrinsic motivation. As such, the H3

model was respecified and reestimated. Results showed the model fit poorly, x2 (425, N=

592) = 1368.46, p < .001; TLI = .85; CFI = .87; RMSEA = .07. Also, a negative residual

variance was found for the External regulation subscale. As a result, the model was

rejected.

In sum, little support was shown in this stage of analysis for the proposed higher-

order factor structures of the EMS. It appears that there were some misspecifications in

the higher-order factors, in particular, the extrinsic motivation, less self-determined form

of motivation, and self-determined form of motivation. Although one higher-order factor

model of intrinsic motivation was found to be plausible to account for the covariations
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among the three IM subscales, models that could account for the integrity of all EMS

subscales remained problematic and a reconceptulization of EMS higher-order structures

may be needed.

The Overall Fit for the Simplex Model

The LISREL analysis for the simplex model resulted in the following model fit:

x2 (204, N = 592) = 726.94, p < .001; TLI = .89; CFI = .89; and RMSEA = .07. Although

not ideal, these indices provided an indication of a reasonable level of fit to the exercise

data, suggesting that the proposed simplex structure in the data was tenable.

Table 4.6 presents standardized estimates (i.e., path coefficients) and residual

variances for the simplex model. These coefficients indicate the strength of the

relationship between each pair of motivational constructs along the self-determination

continuum. Examination of the magnitude of these path coefficients revealed that all

coefficients from the construct of amotivation to intrinsic motivation were statistically

significant (p < .05) and thus consistent with the hypothesis. The results suggested that

each construct was substantively related to the next in a linear sequence conforming to a

simplex pattern. Variance explained (squared parameter estimate) by each preceding

variable ranged from 14% to 72%.
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Table 4.6

Parameter Estimates (Path Coefficients) for the Simplex Model

Parameter Estimate

(Standardized) t-values

Unique

variance

Amotivation --> External Reg. .49 7.97 .76

External Reg. > Introjected Reg. .44 6.59 .81

Introjected Reg. > Identified Reg. .38 6.24 .86

Identified Reg. -+ Integrated Reg. .85 10.89 .28

Integrated Reg. > Intrinsic Motivation .80 10.88 .36

Note. aValues of 1.96 are significant at p < .05.

When the simplex structure of the EMS is modeled through the structural

equation model methodology, it is important to demonstrate that each adjacent construct

is as closely related as possible to produce a pattern of relationships that corresponds to

the one that would be generated from a zero correlation matrix. Recall that a simplex

pattern (as usually revealed by a correlation matrix) is where the correlations along the

diagonal are relatively higher than the rest of the correlations, and they decrease and/or

turn negative as the distance between the variables of interest increase. In the simplex

structure of the exercise motivation model, it is assumed that a motivational orientation

factor on the low end of the self-determination continuum is influenced directly by a prior

adjacent factor and indirectly by factors that precede the adjacent one.
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Thus, if the structure holds, it should be seen that each direct effect specified in

the simplex model would be large and substantial. In contrast, any direct effects apart

from adjacent ones should be small and insubstantial since they are mediated by between-

factors (i.e., indirect effects). To provide evidence for this proposition, a second simplex

model was specified in which the direct effect from each of the factors along the

continuum was estimated.

The parameter estimates (both direct and indirect effects) from the second simplex

model are displayed in Table 4.7. The results showed some general patterns in favor of

the simplex structure found in the original simplex model. That is, all direct effects based

on the a priori order of the self-determination continuum were shown to be much stronger

than all direct effects relating constructs further away from the adjacent one. For instance,

the relationship was the strongest between external regulation and introjected regulation

= .55), but became weaker when allowing the external regulation factor to predict

factors that were further away from it (i.e., identified, (3 = -.35; integrated regulation, p =

.02; and Intrinsic motivation, (3 = -.09). The effects in this situation, as can be seen from

Table 4.7 (the third column), were primarily attributable to the indirect effects that were

present between these factors. Again, these results provided additional support for the

simplex structure of the EMS.
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Table 4.7

Decomposition of Direct and Indirect Effects of the Simplex Model

Parameter Direct Effect Indirect Correlation

Effect

Amotivation -3 External Reg. .38 .38

Amotivation -> Introjected Reg. -.17 .21 .05

Amotivation -> Identified Reg. -.22 -.11 -.33

Amotivation -> Integrated Reg. -.01 .25 -.26

Amotivation -> Intrinsic Motivation -.04 .20 -.24

External Reg. --> Introjected Reg. .55 .49

External Reg. -> Identified Reg. -.35 .32 -.15

External Reg. -+ Integrated Reg. .02 .05 -.04

External Reg. -+ Intrinsic Motivation -.09 -.04 -.20

Introjected Reg. -± Identified Reg. .58 .40

Introjected Reg. -> Integrated Reg. .13 .46 .46

Introjected Reg. -+ Intrinsic Motivation -.15 .38 .10

Identified Reg. -+ Integrated Reg. .81 .86

Identified Reg. -> Intrinsic Motivation -.02 .53 .51

Integrated Reg. Intrinsic Motivation .66 .59

Note. All direct and indirect effects were based on the LISREL standardized solution.
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Nomological Validity Analysis

The objective in this stage was to examine the nomological validity of the EMS.

This study investigated three antecedents (perceptions of competence, perceptions of

autonomy, and social support) and two consequences (exercise interest and effort) of

exercise motivation. Structural equation modeling methodology was applied to the data to

test the hypotheses concerning nomological validity. On the basis of the Anderson and

Gerbing (1988) recommendation, a measurement model was developed before estimating

the structural paths to test the hypothesized relationships among constructs.

The Fit for the Measurement Model

The test of the measurement model showed that the overall fit of the model was

adequate. Goodness-of-fit indices were the following: x2(1352, N = 592) = 2269.70, p <

.001; TLI = .93; CFI = .93; RMSEA = .04. Additionally, all factor loadings

(standardized) of the model were significant (I > 2.0, p < .05) and ranged from .49 to .85

(M = .70), indicating moderate relationships between the measures and their respective

constructs. This model was used in testing the structural model.

The Fit for the Structural Model

Given the fit of the measurement model, the hypothesized structural model

depicted in Figure 4 was estimated. Overall, the model provided a marginal fit to the data,
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as suggested by the model's goodness of fit indices: x2 (1352, N = 592) = 3699.03, p <

.001; TLI = .82; CFI = .83; RMSEA = .05.

Path coefficients. The parameter estimates from the nomological validity model

are shown in Table 4.8. Although certainly of concern, the overall fit of the model alone

was of secondary importance in this analysis. The primary concern was one of testing the

hypothesized structural relationships among individual paths of the model.

Table 4.8

Parameter Estimates for the Nomological Validity Model

Antecedents to EMS Constructs EMS Constructs to Consequences

Parameter Estimate t-valuea Parameter Estimate t-valuea

Competence -4 Amot -.13* -2.86 Amot -4 effort -.10* -2.12

Competence -4 Ext Reg -.02 -.53 Ext Reg. -4 effort -.01 -.17

Competence -4 Intro Reg .12* 2.39 Intro Reg. -> effort -.11* -2.23

Competence -4 Iden Reg .22* 4.39 Iden Reg -* effort .11* 2.10

Competence -4 Inte Reg .20* 4.18 Inte Reg -> effort .11* 2.08

Competence -> IM to Learn .13* 2.83 IM to Learn -4 effort .16* 3.40

Competence -> IM to Accom .20* 4.12 IM to Accom -4 effort .18* 3.40

Competence -4 IM to Sen .24* 5.15 IM to Sen -4 effort .21* 4.06

Autonomy -+ Amot -.23* -4.62 Amot -4 interest .00 .02

Autonomy -* Ext Reg -.20* -4.08 Ext Reg interest -.06 -1.18

Autonomy -> Intro Reg .09* -1.79 Intro Reg. -> interest -.12* -2.49

Autonomy -* Iden Reg .31* 6.02 Iden Reg interest .05 .82
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Table 4.8 (Continued)

Antecedents to EMS Constructs EMS Constructs to Consequences

Parameter Estimate t-valuea Parameter Estimate t-values

Autonomy --) Inte Reg .33* 6.32 Inte Reg > interest .00 .04

Autonomy -4 IM to Learn .16* 3.35 IM to Learn -4 interest .18* 3.63

Autonomy -4 IM to Accom .32* 6.23 IM to Accom -+ interest .24* 4.23

Autonomy --> IM to Sen .28* 5.89 IM to Sen > interest .31* 5.67

Support > Amot -.17* -3.45

Support -+ Ext Reg -.14* -2.73

Support -4 Intro Reg -.08 -1.54

Support > Iden Reg .17* 3.31

Support > Inte Reg .15* 3.02

Support -4 IM to Learn .16* 3.21

Support > IM to Accom .15* 2.98

Support > IM to Sen .18* 3.72

Note. aValues of 1.96 (two- tailed) and 1.65 (one- tailed) are significant at p < .05.

An examination of specific paths in the model indicated that hypothesis Hia was

supported, showing that perceptions of competence were significantly related to the three

forms of intrinsic motivation (IM to learn, IM to accomplish, and IM to experience

sensation) and the two forms of extrinsic motivation (integrated regulation and identified

regulation). Results provided partial support for hypothesis Hi b that proposed weak and

positive relationships between perceptions of competence and the two less self-

determined forms of extrinsic motivation (introjected and external regulation).
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Perceptions of competence were found to be significantly and positively related to the

integrated regulation; however, a non-significant relationship was found between

perceptions of competence and external regulation (y = -.02, I = -.53). Hypothesis H1c

proposed a negative relationship between exercisers' perceptions of competence and

amotivation, which was supported by the results.

The next set of hypotheses, H2a through H2c, dealt with the relationships between

perceptions of autonomy and the eight dimensions of exercise motivational orientation.

The first hypothesis, H2a, was supported. As predicted, exercisers' perceptions of

autonomy were related positively to each of the three intrinsic motivation factors and the

two self-determined forms of extrinsic motivation (integrated and identified regulation).

The second hypothesis, H2b, was partially supported. As hypothesized, perceptions of

autonomy were found to be weakly and positively related to introjected regulation but

negatively related to external regulation (y = -.20, t = -4.08). The final hypothesis, H2c,

was supported, showing that perceptions of autonomy were negatively related to

Amotivation.

Hypotheses H3a through H3, examined the relationships between social support

and the eight dimensions of the EMS. Results indicated that H3a was attainable; social

support was significantly and positively related to the three intrinsic motivation factors

and the two self-determined forms of extrinsic motivation (integrated and identified

regulation). Hypothesis H3b, however, was not supported by the data; social support was

found to be negatively related to external regulation and no significant relationship was

found between social support and introjected regulation. The final hypothesis of H3, was

supported, indicating that social support was negatively related to amotivation.
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Partial support was found for hypotheses H4a through Hoc. The first hypothesis,

specifying positive relationships between self-determined forms of motivation (i.e., IM to

learn, IM to accomplish, IM to experience sensation, identified regulation, and integrated

regulation) and exercise effort, was supported; higher levels of self-determination as

indexed by the three IM subscales and the two internalized regulations were significantly

related to a higher level of exercise effort. Hypothesis Hob, specifying weak but positive

relationships between the less-self-determined forms of motivation (introjected regulation

and external regulation) and exercise effort, was not supported. Effort was found to be

significantly and negatively related to introjected regulation only ((3 = -.11, t = -2.23).

The Hoc hypothesis, specifying a significant and negative relationship between

amotivation and exercise effort, was supported.

The final set of hypotheses focused on the relationships between exercise interest

and the eight dimensions of exercise motivation. These tests revealed less supportive

findings. In general, partial support was found for hypothesis H5a and no support was

found for H5a and H5c. For hypothesis H5a, a positive relationship was found between

intrinsic motivation and exercise interest, but not the two self-determined forms of

extrinsic motivation and exercise interest. For hypothesis H5b, interest was found to be

significantly and negatively related to introjected regulation but not to identified

regulation. Finally, for hypothesis H5c, virtually no relationship existed between exercise

interest and amotivation.

The results of the analyses of the exercise data pertaining to the research questions

posed in this study have provided some empirical support for the validity and reliability

of the EMS as well as demonstrated limitations associated with EMS factorial structures,
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in particular, the higher-order structures. From these results it is possible to draw

conclusions about the findings, to discuss some of the methodological, substantive, and

practical issues, and to make recommendations for future research.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

This chapter begins with a summary of the research study, and a discussion of the

findings related to the research questions posed. The discussion involves methodological,

substantive, practical, and application issues derived from the current study. This is

followed by conclusions and recommendations for future research.

Summary

The purpose of this study was to (a) develop an exercise motivation scale (EMS)

based on self-determination theory and existing motivation measures from the exercise

and sport domains, (b) assess the psychometric properties of the EMS, and (c) provide

preliminary evidence for the construct validity of the multidimensional motivation

construct.

EMS items were developed in a pilot study. Items were logically derived in the

following ways: (a) reviewing a theoretical model of motivation based on self-

determination theory (Deci & Ryan, 1985, 1991); (b) reviewing the existing exercise- and

sport-related literature concerning participation motivation (e.g., Dishman, Sallis, &

Orenstein, 1985; Ebbeck, Gibbons, & Loken-Dahle, 1995; Pelletier et al., 1995); and (c)

using the Delphi procedure to categorize the responses of open-ended questions

concerning reasons why individuals exercise that were collected from college-aged

students enrolled in exercise classes. The outcome of the pilot study resulted in a final
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pool of 31 EMS items assessing eight dimensions of exercise motivational orientation.

Initial analyses from the pilot study (N = 315 college-aged subjects) indicated that the

EMS possessed a preliminary factorial structure indicative of the multidimensional

motivation construct proposed by self-determination theory.

The primary study was then conducted using the information derived from the

pilot study. A total of 598 college students who were involved in various exercise

activities volunteered to participate in the study. Subjects were asked to complete a series

of questionnaires including the EMS and measures designed to assess antecedents and

consequences of exercise motivation.

Using structural equation modeling methodology, a series of analyses was

conducted in alignment with the purposes of the study. Specifically, the EMS model was

examined for factorial validity and internal consistency. Subsequent analyses focused on

EMS factor structures that posit (a) higher-order factor models underlying the eight

dimensions of exercise motivation and (b) a simplex model representing the self-

determination continuum. A final analysis focused on testing the nomological validity of

the EMS.

The Validity of the EMS Factor Structure

The following sections discuss the EMS internal factorial validity. Specifically,

model testing of the EMS dimensionality (i.e., the number of factors), factorial structure
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(lower-order vs. higher-order EMS factor structures), and sequential order of the

continuum representing self-determination are summarized and discussed.

EMS lower-order factor structure. Of the five lower-order measurement models

tested (i.e., Mo - M4), overall fit indices showed that the substantive model, M4, provided

the best fit and at the same time was a parsimonious representation of the exercise data.

The results offered empirical support for the a priori hypothesis and suggested that the

eight-factor multidimensional EMS provided an adequate theoretical representation of the

exercise motivation data. The convergent and discriminant validity of the 31-item EMS

showed that (a) all of the items loaded on their hypothesized factors; (b) each subscale

possessed an adequate reliability; (c) the latent factors accounted for a substantial

proportion of the variance in their indicators; and (d) the eight dimensions were

empirically distinct. Taken together, these findings demonstrated that the EMS possesses

an adequate level of convergent and discriminant validity.

EMS higher-order factor structure. Provided with the fit of the eight-dimension

model of exercise motivation, the next issue was to examine how well a higher-order

factor model would account for the eight lower-order factors. The analyses involved

testing three hierarchical factor models of the eight motivation dimensions: (a) a global

motivation construct, (b) three global categories of motivation: amotivation, extrinsic

motivation, and intrinsic motivation, and (c) various levels of motivation lying on the

self-determination continuum: amotivation, less-self determined, self-determined.

Results indicated a poor overall fit of all three higher -order structure models.

Also, inspection of the model solutions from each model revealed ill-defined solutions in
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that parameter estimates from the models showed negative residual variances (usually

called Heywood cases) which normally point to a model identification problem. Results

collectively suggested that the hypothesized higher-order factors failed to account for the

lower-order factors.

The results are not surprising when the basic tenets of self-determination theory

are revisited. According to the theory, when a behavior is initiated by individuals for their

own sake, the behavior is considered to be intrinsically motivated, whereas when a

behavior is performed not out of individuals' interests but believed to be instrumental to

some consequence, the behavior is viewed to be extrinsically motivated. With the latter,

the theory suggests that there are different types of extrinsically motivated behaviors

(external, introjected, identified, and integrated regulation) as represented in the EMS,

and that these types differ in the extent to which they represent controlled (i.e., external,

introjected regulation) versus self-determined (i.e., identified, integrated regulation)

responding (Ryan & Connell, 1989). These types of motivational orientations, according

to self-determination theory, are transformable through a regulation process called

internalization which describes the transformation of controlling types of motivation

governed by external contingencies into self-determined types of motivation regulated by

internal processes.

If the concept of internalization, as suggested by self-determination theory, is

fundamentally responsible for the development of the various types of motivational

orientation proposed, then operationally, extrinsic motivation should be best modeled as a

continuum to reflect the process of how external types of motivation are regulated into

integrated and internalized motivation. This conceptualization is in contrast to a model in
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which one (i.e., extrinsic motivation) or two (i.e., less self-determined vs. self-determined

forms of extrinsic motivation) global factors are conceptualized to account for the

relationships among various types of extrinsic motivation. Fortunately, an empirical

verification for the former approach was provided by the simplex model hypothesis.

EMS simplex structure. Results of the simplex model testing yielded an adequate

fit of the simplex structure to the exercise data, indicating that the hypothesized simplex

structure underlying the dimensions of the EMS was tenable. The specific pattern of the

simplex structure was clearly revealed in the parameter estimates. These estimates

suggested a linear sequential order for the motivational constructs as proposed by self-

determination theory: amotivation -+ external regulation --> introjected regulation +
identified regulation -+ integrated regulation > intrinsic motivation. This finding

provided additional evidence for the EMS factorial validity and reinforced the theoretical

proposition that perceptions of self-determination are based on a continuum concept of

extrinsic and intrinsic motivation (Ryan & Connell, 1989).

Nomological validity of the EMS. As an extension of the EMS construct validity

criteria demonstrated above, a general model linking the eight EMS constructs to several

theoretical and empirical constructs was tested. The objective of the analysis was to

model relationships among a proposed set of antecedent constructs (i.e., perceptions of

competence, perceptions of autonomy, and social support) and the eight dimensions of

the EMS, as well as among the dimensions of the EMS and their consequence constructs

(i.e., exercise interest and effort) providing what is called the nomological validity of the
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EMS construct. If hypothesized relationships among these constructs are demonstrated.

then confidence in the legitimacy of the EMS constructs increases.

Examination of the results from the structural model showed some preliminary

support for the EMS nomological validity. For all 8 subscales of the EMS, there was

evidence that they were significantly (p < .05) related to the proposed antecedent

constructs and consequence constructs of exercise motivation. Results concerning the

antecedents of the EMS (Hypothesis Hia through H3c) indicated that higher levels of

perceptions of competence, perceptions of autonomy, and social support were associated

with higher levels of intrinsic motivation (i.e., IM to learn, IM to accomplish, and IM to

experience sensation) and self-determined forms of motivation (i.e., integrated and

identified regulation) (Hia through H3a). Perceptions of competence and autonomy were

positively related to introjected regulation (Hib, H2b), and unrelated to social support was

unrelated (H3b). Perceptions of autonomy and social support were negatively related to

external regulation (H2b, H3b). Finally, higher levels of perceptions of competence,

perceptions of autonomy, and social support were associated with lower levels of

amotivation (Hic through El3c).

Results concerning the consequences of the EMS (Hypothesis H4a through H5C)

indicated that higher levels of intrinsic motivation (i.e., IM to learn, IM to accomplish,

and IM to experience sensation) were related to higher levels of exercise effort and

interest (H4a, H5a). Self-determined forms of motivation (i.e., integrated and identified

regulation) were positively associated with higher levels of exercise effort (H4a), but not

associated with exercise interest (H5a). Introjected regulation was negatively related to
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exercise effort and interest (H4b, H5b) Finally, a higher level of amotivation was related to

a lower level of exercise effort (H40.

Two points concerning the nomological model testing need to be emphasized.

First, the intent of studying the antecedents and consequences was to ascertain the

nomological validity of the EMS. Hence, the findings should be viewed neither as a

hypothesis for, nor a test of, a "model" of exercise motivation with its antecedents and

consequences. Rather, on the basis of previous research, a limited set of antecedents and

consequences was selected for the sole purpose of assessing the EMS nomological

validity.

Second, the path coefficients representing relationships among various constructs

in the nomological model were, in general, small in magnitude, indicating relatively weak

associations existed among the structural relationships. A possible explanation for the

lack of strong relationships among the constructs may involve the nature of the exercise

activities in which the data were solicited. As the motor skills required to perform the

activity (e.g., jogging, aerobics) were elementary, it is possible that they did not require

great effort or entail significant interest on the part of the participants. Although further

systematic research on the nomological framework of the EMS is necessary, the data

presented here do suggest a pattern of hypothesized structural relationships presented in

Chapter One and are consistent with empirical studies (discussed below), providing

preliminary evidence of nomological validity.
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Comparisons of the Current Findings with the Motivation Literature

Findings regarding the dimensionality of motivation from the current study

provided empirical evidence for the validity of self-determination theory (Deci & Ryan,

1985, 1991) in the context of exercise settings. In particular, the eight-factor motivational

orientations identified in this study were consistent with the theoretical constructs

imbedded in self-determination theory. Furthermore, consistent with Deci and Ryan's

(1985, 1991) theorization of self-determination, results from self-reported motives for

exercise were shown to follow a theoretically ordered pattern reflecting an underlying

continuum.

The results from the nomological analysis also showed some consistent findings

with those reported in the motivation literature (e.g., Briere et al., in press; Pelletier et al.,

1995; Ryan & Connell, 1989). For example, Briere et al. and Pelletier et al. showed that

intrinsic-oriented motivation and self-determined forms of extrinsic motivationwere, in

general, significantly and meaningfully related to perceptions of competence, perceptions

of autonomy, and social support. Similarly, research has demonstrated that high levels of

self-determination are related to higher levels of activity interest and effort (Briereet al.,

in press; Pelletier et al., 1995; Ryan & Connell, 1989). The magnitude of the relationships

reported in these studies were very similar to those found in the present study.

In contrast to Briere et al. (in press), Pelletier et al. (1995), and Ryan and Connell

(1989), results from the present study showed negative relationships between external

regulation and perceptions of competence, perceptions of autonomy, and social support. It

appears that, in contrast to sport participants, the more exercisers feel competent,
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autonomy, and social support in their exercise engagement, the less their exercise

participation is likely to be constrained by external factors. Results on the EMS

dimensions in relation to exercise interest and effort were also inconsistent with earlier

empirical studies (e.g., Briere et al., in press; Pelletier et al., 1995). In the present study,

introjected regulation was found to be negatively related to exercise interest and effort.

Whereas, in the past, introjected regulation was found to be positively related to effort

(Pelletier et al., 1995) and non-significantly related to interest (Briere et al., in press).

Collectively, findings from the current study are comparable with the motivation

literature in general. The majority of the hypotheses were supported and in the expected

direction. Although lacking robust estimates (i.e., small magnitude of the coefficients),

the similar patterns found between this study and existing empirical studies suggest that

the results of the current study are meaningful from both a theoretical and practical point

of view.

Two factors are important to consider when comparing the current results with

previous studies that were conducted in sport and academic domains (Briere et al., in

press; Pelletier et al., 1995; Ryan & Connell, 1989). First, the current study examined, in

the context of exercise, motivational orientations as proposed by Deci and Ryan (1985,

1991). Individual differences in motives for engaging in behaviors across various

domains (e.g., sport, exercise, academic) should be taken into account when considering

factors influencing the various motivational orientations postulated by the theory. For

example, perceptions of competence in one's skill levels in sport (e.g., basketball) may be

more salient in predicting various motivations than are skill levels in exercise where an

activity (e.g., aerobic dance) may require less demanding skill levels in carrying out the
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activity. Second, this study used structural equation modeling procedures which allowed

for the removal of measurement errors in the latent constructs, and as a result, the

structural relationships observed between any two constructs were considered "pure." In

contrast, the earlier studies used correlation analyses which do not consider measurement

error. It is, therefore, difficult to compare across studies.

Methodological Issues

A number of methodological issues derived from the current study are worth

mentioning. In particular, because the data were based on self-reports, the magnitude of

relationships between constructs may have been inflated due to method variance. To

overcome this methodological artifact, multiple operationalizations of the EMS could be

undertaken using a multitrait and multimethod approach to examine the trait variance of

the measures in relation to random error and method components. In general, good

measures and good theory are mutually reinforcing. Thus, the effective development and

validation of the EMS can only benefit research that examines the true relationships of

various dimensions of motivational constructs to other psychosocial factors influencing

exercise behavior.

Second, gender, as a personal characteristic, has often been considered in the

analysis of gender differences in motivational orientations (e.g., Briere et al., in press;

Pelletier et al., 1995; Vallerand et al., 1992). The present study examined the factor

structure using a pooled male and female college student sample. Because of the

relatively large number of items as well as latent variables involved in the EMS, a much
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larger sample size than the one used in this study would be required in order to examine

the factorial structure of the EMS across gender. As a result, the equivalence of the EMS

factorial structure across gender cannot be claimed from the current findings. The issue of

the invariance assumption remains to be studied in future research.

Third, the relatively high correlations among several subscales of the EMS

deserve future attention. For example, the subscale of integrated regulation was found to

be highly correlated with both the identified regulation and IM to learn subscales (.85,

.88, respectively). A high correlation was also observed between the IM to accomplish

and IM to experience sensation subscales (.83). These high subscale intercorrelations

raise the possibility of overfactoring (i.e., extracting more factors than the data may

suggest). Thus, although some of the discriminant validity has been established among

the eight dimensions of the EMS, future validation studies should more closely examine

the distinctiveness of these subdimensions.

Fourth, although theoretical rationales for modeling higher-order EMS factor

structures were provided in this study, the data apparently showed no support for the

proposed structures. This can be clearly seen from the intercorrelations among the EMS

factors as shown in Table 4.4. It is evident that no systematic intercorrelations can be

found among the first four constructs (amotivation, external, introjected, and identified

regulation), although there are relatively high intercorrelations among the last four

constructs (integrated regulation, IM to learn, IM to accomplish, and IM to experience

sensation). The results thus suggest that the existence of factors that adequately account

for the eight lower-order dimensions of the EMS appears to be questionable for these

data.
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An issue related to the poor fit of the higher-order factor models is the presence of

negative residual variances (or Heywood cases). Note that in higher-order factor analysis

residual variances are the proportion of "true score variance" (i.e., non-error variance) in

each lower-order factor that is unexplained by the higher order factor. A negative residual

variance is theoretically impossible and points to serious problems. Often negative

residual (or error) variances will be nonsignificant, suggesting that no residual (or random

error) exists. The negative residual variances found in the higher-order models suggested

that no unique variance existed in the lower-order factors. However, because at least a

small amount of residual variance in self-report data is expected, the presence of

nonsignificant residual variance should generally lead to the conclusion that overfitting or

a misspecified model is the case.

Finally, the use of an analysis of covariance structure to examine the proposed

simplex structure underlying the EMS is a methodological advance in the study of self-

determination theory. Previous studies have relied on visual inspection of either the zero-

order correlation matrix or the latent variable correlation matrix to determine the simplex

pattern (e.g., Pelletier et al., 1995; Ryan & Connell, 1989; Vallerand et al., 1992).

However, there are limitations to these approaches as they (a) provide no statistical test of

a priori structure (i.e., simplex) and (b) offer no interpretation of the possible general

linear model and consequently its use to partition and predict variance.

In contrast, using structural equation modeling methodology, it was clearly

demonstrated in this study that (a) the a priori simplex model specification fit the

empirical data reasonably well and (b) constructs representing different points along the

self-determination continuum predicted one another in a linear fashion. This latter
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evidence was further supported by the decomposed direct and indirect effects of path

coefficients. It was shown that allowing any direct effect of a construct further away from

its adjacent construct reduced the strength of the relationships and the effect was shown

to be most attributable to the indirect effects. Future studies may extend the simplex

model tested in this study by including external variables that allow for the prediction of

various constructs along the continuum.

Substantive Issues

The significance of the current study is the contribution of the development and

validation of the EMS to the exercise psychology literature. An overview of the literature

in Chapter Two indicated both conceptual and methodological problems in assessing

exercise motivation. In particular, motivation has been considered solely from an intrinsic

conceptualization. Most existing measures (e.g., Intrinsic Motivation Inventory, Self-

Motivation Inventory) developed for assessing exercise motivation reflect this approach.

As a result, the study of exercise motivation has often led to a narrow understanding of

motivation. The development of the EMS, in contrast, offers a theoretically sound and

methodologically valid and reliable measure of multifaceted motivational orientations.

This measure, overcoming the drawbacks of the existing measures, reflects individuals'

perceptions of self-determination ranging from amotivation, extrinsic motivation in

which various middle-ground motivational orientations are considered, and intrinsic

motivation. As a multifaceted exercise motivation measure, the EMS provides an

instrument that allows one to understand various dimensions of exercise motivation as
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well as to study the structural relations among antecedents, motivational orientations, and

consequences in the exercise domain.

Another major outcome of this study is the tenability of the integrated regulation

dimension as proposed by self-determination theory. Previous self-determination theory-

based motivation measures have failed to identify this construct as a high level of self-

determined motivation (i.e., Briere et al., in press; Pelletier et al., 1995; Vallerand et al.,

1992). The recognition of integrated regulation thus differed in those sport and education

motivation measures in that the EMS is not only a content-specific measure of motivation

(i.e., exercise motivation) but more importantly, reflects a full developmental

conceptualization of autonomy (Deci & Ryan, 1991). It implies that for this exercise

sample there is a developmental tendency toward greater internalization (i.e., exercising

is an important aspect of how I view myself). Although additional confirmation of this

construct is required, the findings from this study suggest that integrated regulation

represents the most self-determined form of extrinsic motivation.

The final substantive issue relates to the EMS higher-order structure. While the

intrinsic motivation higher-order factor showed some promise for delineating the

covariations among the three IM subscales of the EMS, it seems that the extrinsic aspects

of motivation are better conceptualized at a low level - the level of the first-order factors

in this analysis. This conclusion is consistent with findings from the simplex model

analysis indicating that constructs at this level have different patterns of relationships

among themselves. This simplex conceptualization is in contrast to a traditional approach

(e.g., the higher-order factor hypothesis) in which only extrinsic and intrinsic ends of the

continuum are contrasted while ignoring middle-ground motives that have relevance to
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that continuum. Consistent with Deci and Ryan's (1985, 1991) conceptual work,

consideration of "middle ground" motivational orientations maintains the

multidimensional nature of underlying motives for exercise that can be uniquely arranged

along a continuum of self-determination.

Practical Implications

Several practical implications can be presented based on the findings from this

study. First, the continuum of self-determination underlying the EMS represents a

significant individual difference dimension of the degree of self-determination in exercise

behavior regulation. This dimension suggests a multifaceted dimensionality of exercise

motivation in that it substantiates eight distinctive perceived exercise motivational

orientations as identified by the EMS. As a result, instead of viewing motivation as a

single dimension of intrinsic orientation, exercise motivation should be considered as

multifaceted.

Second, the simplex structure found in this study implies that the self-

determination continuum might be viewed as a developmental process. Perceived no

(e.g., amotivational) and/or external motives (e.g., meeting demands) for exercise activity

gradually become internalized (i.e., motives perceived as being self-determined) as

characterized by greater autonomy. From a practical perspective, it suggests that these

motivational regulatory styles are potentially integratable towards self-regulation (i.e.,

more internalized) under conditions which provide autonomy. Thus, an appropriate goal

of enhancing exercise motivation would be the promotion of more internalized and self-
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determined regulatory styles. For example, rather than promoting the self-regulation of

exercise behavior by external control (e.g., imposing demand), practitioners should make

the exercise program optimally challenging and personally relevant to the exerciser.

Finally, results from the current study demonstrated that intrinsic motivation and

the integrated internalization process (i.e., transforming regulation by external

contingencies into regulation by internal processes) were influenced by perceptions of

competence, perceptions of autonomy, and social support. Although weak in the strength

of these relationships, the findings indicated that individuals who perceive themselves to

be higher in these psychosocial factors tend to display higher levels of intrinsic

motivation and integrated internalization than those who have lower perceptions on these

factors. In addition, findings also indicated that higher levels of intrinsic motivation and

integrated internalization were related to higher levels of exercise effort and interest.

These findings are of practical significance and suggest that psychosocial factors such as

perceptions of competence, perceptions of autonomy, and social support are likely to

facilitate intrinsic-oriented and self-determined forms of motivation. In turn, enhanced

motivation increases the likelihood of exhibiting great interest and effort in exercise.

Application Issues

The major intent of developing the EMS was to understand exercise motivation,

in particular, the question of "why" underlying individuals' exercise behaviors.

Therefore, the instrument could be used to measure exercise motivation in various

exercise-related programs. For example, it could be used to establish a baseline level of
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individuals' exercise motivation in certain exercise programs or to examine possible

change in the EMS when studying exercise adherence. The EMS can also be applied in

intervention programs. As programs are implemented, practitioners could quantitatively

measure levels of motivation at different points in time in order to better understand the

specific circumstances leading to an increase or decrease in motivation.

From an applied research perspective, the EMS is simple and time-efficient to

administer (approximately 6 minutes is required to complete the scale). Because of the

overlapping in the items within each scale, three items for each subscale may also be

considered when the study involves a large quantity of measures and uses structural

equation modeling methodology. Because of overlapping it is suggested that items be

randomized before presentation.

Conclusions

The development of the EMS is based upon a conceptual framework proposed by

self-determination theory (Deci & Ryan, 1985, 1991). The validation process completed

in the present investigation lent support to the tenability of the theoretical dimensions

underlying self-determination theory. Several conclusions can be drawn from the current

findings:

1). Although additional validation research is needed, results suggest that the

EMS is a reliable and valid instrument measuring eight dimensions of motivational

orientation in the context of exercise, and provides a promising research assessment for

exercise motivation.
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2). The proposed higher-order factors of the EMS may be inappropriate to account

for the relationships among the eight lower-order dimensions. However, there was

evidence for the proposed higher-order factor of intrinsic motivation which was able to

account for the covariations among the three types of intrinsic motivation (IM to learn,

IM to accomplish, IM to experience sensation). Based on these findings, it is concluded

that the higher-order factors of motivation do not seem very promising as parsimonious

ways of accounting for covariance structures or as means of obtaining purer measures of

a central extrinsic motivation and/or less self-determined form of motivation. In contrast,

a global construct of intrinsic motivation is considered to be adequate for explaining the

three lower-order IM factors.

3). Relationships among the EMS dimensions reveal a simplex pattern. Consistent

with theoretical propositions the various dimensions assessed by the EMS can be viewed

on a continuum ranging from the lowest level of amotivation to the highest level of

intrinsic motivation. The sequential ordering for the self-determination continuum

involves the following paths: amotivation > external regulation > introjected regulation

> identified regulation -4 integrated regulation -4 intrinsic motivation.

4). There are antecedents and consequences for the eight types of motivation

dimensions identified in this study. These antecedents and consequences appear to exert

differential effects on the multifaceted exercise motivation constructs. Based on the

findings from this study, it is concluded that (a) the lowest level of self-determination,

amotivation, is negatively related to the three antecedent variables of perceived

competence, perceived autonomy, and social support, and the consequence variable of

exercise effort; (b) for the two types of less self-determined forms of motivation (i.e.,
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external regulation and introjected regulation), external regulation is negatively related to

perceptions of autonomy and social support, whereas introjected regulation is positively

related to perceptions of competence and perceptions of autonomy, and negatively related

to exercise effort and interest; and (c) while the most self-determined form of motivation

(i.e., intrinsic motivation) is positively related to the three antecedent variables and the

consequence variables of exercise effort and interest, the two self-determined forms of

extrinsic motivation (i.e., identified and integrated regulation) are positively related to the

three antecedent variables and exercise effort.

Recommendations for Future Research

Based on the preceding findings, the following recommendations for future

research are provided:

1). The current findings show the EMS to be a promising instrument for the

assessment of multifaceted exercise motivation. It is recommended continuing the effort

of validating the EMS via applied and basic research involving issues related to exercise

motivation. In line with Nunnally's (1978) argument that "most measures must be kept

under constant surveillance to see if they are behaving as they should" (p. 87), future

studies should further establishing the construct validity of the EMS. These would

include (a) obtaining additional evidence for convergent and discriminant validity by use

of multitrait-multimethod approach (Campbell & Fiske, 1959; Marsh & Grayson, 1995),

(b) using the EMS in conjunction with other methods of motivation to examine
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convergent validity, and (c) selecting more comprehensive variables in the test of

nomological validity.

2). Conceptually, exercise motivation is defined as a multifaceted construct and

therefore examining any single facet in isolation is not likely to produce an adequate

assessment. Research would benefit from using the EMS to assess various dimensions of

motivational orientation proposed by self-determination theory. This is particularly

imperative if the purpose of scientific research is to understand the influence of various

levels of self-determination in the context of exercise.

3). The relationships among the eight dimensions seem to be adequately specified

by modeling a simplex pattern structure, suggesting a linear sequence of influence from

one orientation to the next. Future research should extend the simplex model by including

social-psychological variables that influence and/or facilitate various levels of self-

determination by the EMS. Additionally, although the eight dimensions of exercise

motivation supported self-determination theory, future studies will need to address more

fully the role of each of the subfacets. A substantive research issue for future studies is to

develop an exercise motivation process model that incorporates the various dimensions of

the EMS. The model could be designed to systematically examine antecedents and

consequences of various facets of exercise motivation. In this respect, Deci and Ryan's

(1985) cognitive evaluation theory may be used as a theoretical framework.

4). Several additional lines of study might also be pursued using the EMS. First,

research with other populations (e.g., community- and/or recreation-based exercise

programs) need to be considered to test the generalizability of the current results. In a

related vein, examination of differences in exercise motivation orientation should be
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extended to include multilevel of interest (e.g., individual level, community level, and

state level) in that both across-individual variation and across-group variation in exercise

motivation can be explored. Second, in additional to the paper-pencil EMS measure,

development of multiple measures (e.g., observation of exercise behavior) that would

provide an objective assessment of exercise motivation need to be considered in future

studies. This multi-method approach would not only strength the predictive validity of

self-determination theory but also provide practical information about how each of

dimensions as assessed by the EMS is related to the observed exercise behavior.

5). Finally, to fully understand motivation in the exercise setting, an interactional

perspective that takes into account both trait (dispositions) and state (situational) exercise

motivational orientation should be considered. For this reason, future research is

warranted to determine the extent to which the EMS represents an exercise-specific trait

or state measure and to form both trait and state versions of the EMS.
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APPENDIX B

Informed Consent

You are invited to participate in a research study which will examine your perceptions
about exercise participation. The instructor has already given permission for this project
to be conducted. Your participation is voluntary. If you decide to participate, please fill
out the questionnaires attached to this form. That you answer the questions as accurately
and honestly as possible is all that is required of you for this study.

Only the researcher conducting this study will see your responses. Your answers will not
be seen by your instructor or classmates, or any-body else. All responses will be coded by
a numeric identification code.

If you have any questions about the research at any time, please call Dr. Yield Ebbeck,
Langton Hall, 737-6800, or Dr. Terry Wood, Women's Building, 737-5931, Oregon State
University. If you have any questions about your rights as a participant in a research
project, please contact the Research Office, AdS A321, 737-3437.

Your signature below indicates that you have read and understand the information
provided above, that your participation is voluntary, and that you may withdraw your
consent at any time and discontinue participation at any time without penalty.

Signature: Date:
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APPENDIX C

PHYSICAL ACTIVITY QUESTIONNAIRE

Background Information

(1) Gender (check one): [ ] male [ ] female

(2) Age:

(3) How often do you engage in a routine exercise program outside this class?

a. [ ] Once a week;

b. [ ] Twice a week;

c. [ ] Three times a week;

d. [ ] More than three times a week;

e. [ ] I do not participate in a routine exercise program outside this class.

(4) Which of the following best describe your ethnic identity? (check one):

a. [ ] American Indian or Alaskan Native;

b. [ ] Asian or Pacific Islander;

c. [ ] Black, Non-Hispanic;

d. [ ] Hispanic;

e. [ ] White, Non-Hispanic;

f. [ ] Other (please specify):
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APPENDIX D

Exercise Motivation Scale

WHY ARE YOU CURRENTLY PARTICIPATING IN THIS ACTIVITY?

Direction: Please read each of the statements listed below and indicate how strongly you
agree or disagree with each statement by circling the appropriate response to the right of
the statement. Use the following response categories:

Strongly disagree Disagree Moderately disagree Moderately agree Agree Strongly agree
(SD) (D) (MD) (MA) (A) (SA)

1 2 3 4 5 6

1. For the pleasure it gives me to experience
positive sensations from the activity.

2. For the satisfaction it gives me to increase
my knowledge about this activity.

3. Because other people believe that it's a
good idea for me to exercise.

4. Because I must exercise to feel good
about myself.

5. Because I believe that regular exercise is
a good way to enhance my overall
development.

6. Because it is consistent with what I value.

7. I can't understand why I am doing this.

8. Because I feel pressure from others to
participate.

9. Because I think that exercise allows me
to feel better about myself.

10. For the pleasure I experience while
learning about this activity.

11. For the satisfaction I feel when I get into
the flow of this activity.

12. Because I feel I have to do it.

SD D MD MA A SA

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6
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WHY ARE YOU CURRENTLY PARTICIPATING IN THIS ACTIVITY?

13. To satisfy people who want me to

SD D MD MA A SA

exercise. 1 2 3 4 5 6

14. Because exercising is an important aspect
of how I perceive myself. 1 2 3 4 5 6

15. For the pleasure of understanding this
activity. 1 2 3 4 5 6

16. I have no idea. 1 2 3 4 5 6

17. For the pleasure of mastering this activity. 1 2 3 4 5 6

18. Because I think it is a good thing for my
personal growth. 1 2 3 4 5 6

19. For the pleasure I experience when I feel
completely absorbed in the activity. 1 2 3 4 5 6

20. For the satisfaction I feel while I try to
achieve my personal goals during the
course of this activity. 1 2 3 4 5 6

21. Because I would feel guilty if I did not
take the time to do it. 1 2 3 4 5 6

22. Because I value the way exercise allows
me to make changes in my life. 1 2 3 4 5 6

23. It is not clear to me anymore. 1 2 3 4 5 6

24. Because I think exercise contributes to
my health. 1 2 3 4 5 6

25. To comply with expectations of others
(e.g., friends). 1 2 3 4 5 6

26. For the enjoyment that comes from how
good it feels to do the activity. 1 2 3 4 5 6

27. Because I enjoy the feelings of discovering
more about this activity. 1 2 3 4 5 6

28. Because I enjoy the feelings of improving
through participating in this activity. 1 2 3 4 5 6
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WHY ARE YOU CURRENTLY PARTICIPATING IN THIS ACTIVITY?

29. Because I feel that changes that are taking
place through exercise are becoming part

SD D MD MA A SA

of me. 1 2 3 4 5 6

30. For the pleasure I experience while trying
to become the person I want to be. 1 2 3 4 5 6

31. Because I would feel ashamed if I was not
doing anything to improve my current
situation. 1 2 3 4 5 6
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Perceptions of Exercise Competence Scale

What Am I Like

The following questions talk about two kinds of people, and we want to know which
people are most like you.

First, each question decide whether you are more like the people on the left side or the
right side of the sentence. Second, check whether the sentence is sort of true for you or
really true for you. You don't check both sides, just the one side most like you.

Really
True for
Me

Sort of
True for
Me

Sample Questions

Sort of Really
True True for
for Me Me

X Some people would
rather each hot dogs

But Other people would
rather eat hamburgers

Some people like to
eat vanilla ice cream

But Other people like to
eat chocolate ice
cream

2.

4.

Really Sort of
True True
for Me for Me
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Sort of Really
True True
for Me for Me

Some people feel that they
are not very good when it
comes to doing this activity

But Others feel that they are really
good at just about every aspect
of this activity

Some people feel that they
are among the best when it
comes to this activity

But Others feel that they are not
among the most able when it
comes to this activity

Some people are not quite
so confident when it comes
to taking part in this activity

But Others are among the most
confident when it comes to
taking part in this activity

Some people feel that they
are always among the best
when it comes to joining in
this activity

But Others feel that they are not
among the best when it comes
to joining in this activity
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APPENDIX F

Perceptions of Exercise Autonomy Scale

Please read each of the statements listed below and indicate how much you agree with
each statement by circling the appropriate response.

(1) My own actions will determine whether or not I achieve my exercise objectives in this
activity.

Strongly Agree Undecided Disagree Strongly
agree Disagree

(2) Whether or not I obtain my exercise objectives in this activity depends mostly on my
own behavior.

Strongly Agree Undecided Disagree Strongly
agree Disagree

(3) The encouragement I give myself will greatly affect whether or not I reach my
exercise objectives in this activity.

Strongly Agree Undecided Disagree Strongly
agree Disagree

(4) I am directly responsible for whether or not I reach my exercise goals in this activity.

Strongly Agree Undecided Disagree Strongly
agree Disagree

(5) Whether or not I accomplish my exercise objectives in this activity is up to me.

Strongly Agree Undecided Disagree Strongly
agree Disagree

(6) I am primarily in control over whether or not I reach my exercise objectives in this
activity.

Strongly Agree Undecided Disagree Strongly
agree Disagree
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Social Support Scale

Whom Am I Like

The following questions talk about two kinds of people, and we want to know which
people are most like you.

First, each question decide whether you are more like the people on the left side or the
right side of the sentence. Second, check whether the sentence is sort of true for you or
really true for you. You don't check both sides, just the one side most like you.

Really
True for
Me

Sort of
True for
Me

Sample Questions

Sort of Really
True for True for
Me Me

X Some people would
rather each hot dogs

But Other people would
rather eat hamburgers

Some people like to eat
vanilla ice cream

But Other people like to eat
chocolate ice cream

1.

2.

3.

4.

5.

6.

Really Sort of
True True
for Me for Me
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Sort of Really
True for True
Me for Me

Some people know an
individual who helps them if
they are upset or have a
problem

But Other people don't know an
individual who helps them if
they are upset or have a
problem.

Some people don't know an
individual who helps them
to do their very best

But Other people do know an
individual who helps them to
do their best.

Some people do know an
individual who cares about
them

But Other people don't know an
individual who cares about
them.

Some people don't know an
individual who is fair to
them

But Other people do know an
individual who is fair to
them.

Some people don't know an
individual who cares if they
feel bad

But Other people do know an
individual who cares if they
feel bad.

Some people know an
individual who treats them
like a person

But Other people don't know an
individual who treats them
like a person.
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APPENDIX H

Exercise Interest Scale

The following states are designed to assess your interest in participating in this activity.
Please circle the appropriate response to indicate your level of agreement with each of the
statements.

(1) I am very interested in participating in this activity.

Strongly Disagree Neither agree
Disagree Nor disagree

(2) I would describe this activity as very interesting.

Strongly Disagree Neither agree
Disagree Nor disagree

(3) This activity does not hold my attention at all.

Strongly Disagree Neither agree
Disagree Nor disagree

(4) I think this activity is boring.

Strongly Disagree Neither agree
Disagree Nor disagree

Agree

Agree

Agree

Agree

Strongly
Agree

Strongly
Agree

Strongly
Agree

Strongly
Agree
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APPENDIX I

Exercise Effort Scale

The following statements are designed to assess perceptions of your effort in participating
in this activity. Please circle the appropriate response to indicate your level of agreement
with each of the statements.

(1) I put a lot of effort into this activity.

Strongly Disagree Neither agree
Disagree Nor disagree

(2) I haven't put much energy into this activity.

Strongly Disagree Neither agree
Disagree Nor disagree

Agree

Agree

(3) I haven't tried very hard to do well in this activity.

Strongly Disagree Neither agree
Disagree Nor disagree

(4) I try hard to do well in this activity.

Strongly Disagree Neither agree
Disagree Nor disagree

Agree

Agree

Strongly
Agree

Strongly
Agree

Strongly
Agree

Strongly
Agree




