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Objectives. The aim of this study was to further develop and refine the Exercise 
Motivations Inventory (EMI), a measure of individuals' reasons for exercising. 

Design. Confirmatory factor analytic procedures using LISREL were employed to test 
the hypothesized 14-factor structure of the revised instrument (the EMI-2) and the 
invariance of the factor structure across gender. 

Methods. Four hundred and twenty-five civil servants completed the revised instru- 
ment. Analyses were conducted in three phases. Phase 1 involved detailed examination 
of the fit of the 14-factors separately in order to detect and eliminate poor indicators. In 
Phase 2 each factor was paired with every other factor in order to detect and eliminate 
ambiguous items. In Phase 3 factors were grouped with conceptually related factors into 
five submodels and the fit and factorial invariance across gender of these submodels was 
tested. 

Results. Item elimination at Phases 1 and 2 led to the development of a set of internally 
consistent factors with strong indicators and good discriminant validity. Phase 3 gave 
further evidence for the convergent and discriminant validity of the items and factors 
and strong support for the invariance of the factor structure across gender. 

Conclusions. The EMI-2 is a factorially valid means of assessing a broad range of 
exercise participation motives in adult males and females, applicable to both exercisers 
and non-exercisers. 

The study of participation motives has formed a cornerstone of exercise adherence 
research. A number of authors have pointed out that given the well-documented physical 
and psychological benefits of an active life-style, an understanding of why some 
individuals choose to exercise and others do not would be of great practical value (e.g. 
Duda, 1989; Willis & Campbell, 1992). Furthermore, several theoretical positions that 
have been applied to the physical activity domain consider individuals' exercise goals or 
objectives to be a central determinant of participation (Markland 8r Hardy, 1993; Weiss 
& Chaumeton, 1992). 

*Requests for reprints. 
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For example, applications of Deci & Ryan’s (1985, 1990) self-determination theory to 
exercise participation suggest that specific exercise motives can be either intrinsically or 
extrinsically oriented. Intrinsic motives are concerned with experiences of competence 
and interest-enjoyment whereas extrinsic motives are focused on the achievement of 
outcomes that are extrinsic to participation in the activity per se (Deci & Ryan, 1985; 
Pelletier, Fortier, Vallerand, Tuson, Briire & Blais, 1995; Ryan, Vallerand & Deci, 1984). 
It has been suggested that these different motivational orientations will have different 
cognitive, emotional and behavioural consequences. Extrinsic motives may lead to 
tension, pressure to perform and feelings of compulsion whereas intrinsic motives 
allow freedom from pressure and the experience of choice (Deci & Ryan, 1985). 
Participation motives such as exercising for enjoyment, challenge, skill improvement 
and affiliation have been characterized as intrinsic whilst exercising for reasons such as 
appearance improvement, weight control and social recognition have been considered to 
reflect extrinsic motivation (Duda & Tappe, 1989a; Frederick & Ryan, 1993, 1995; 
Markland, Ingledew, Hardy & Grant, 1992; Willis & Campbell, 1992). 

A number of instruments have been developed to assess individuals’ exercise motives. 
One of the most widely used is the Reasons for Exercise Inventory (REI; Silberstein, 
Streigel-Moore, Timko & Rodin, 1988), which originally comprised seven scales labelled 
weight control, attractiveness, tone, fitness, health, mood and enjoyment. In a recent 
confirmatory factor analytic study Davis, Fox, Brewer & Ratunsy (1995) found support for a 
less differentiated, six-factor version of the RE1 in which fitness and health items were 
collapsed into a single subscale. Frederick & Ryan’s (1993) Motivation for Physical Activity 
Measure (MPAM) taps an even more restricted range of motives, comprising only three 
scales labelled enjoyment, competence and body-related motives. Whilst both the RE1 and 
MPAM have proven useful in testing theoretically driven research questions, it seems clear 
from the exercise participation literature that individuals have a broader and more 
differentiated conception of exercise motives (Duda, 1989; Duda & Tappe, 1988, 1989a; 
Ingledew, Hardy & de Sousa, 1995; Markland eta!., 1992; Markland & Hardy, 1993). 

Duda & Tappes (19896) Personal Incentives for Exercise Questionnaire, comprising 10 
scales, does assess a broader range of motives. However, Markland & Hardy (1993) 
criticized this instrument on the grounds that it fails to assess enjoyment as a motive for 
exercising and because a number of items could be read by respondents as reflecting 
general beliefs about exercise or about themselves, rather than specifically tapping their 
reasons for exercising. Markland & Hardy went on to describe the development and 
initial construct validation of the Exercise Motivations Inventory (EMI), an instrument 
that also assesses a broad range of reasons for exercising. 

The EMI comprises 12 scales labelled stress management, weight management, 
recreation, social recognition, enjoyment, appearance, personal development, affiliation, 
ill-health avoidance, competition, fitness and health pressures. Further studies have 
supported the validity of the E M .  Markland eta!. (1992) found that the EM1 discriminated 
between women taking part in community aerobics classes and members of a Weight 
Watchers group taking part in aerobics as part of their weight-reduction programme. 
Drawing on Deci & Ryan’s (1985) self-determination theory, the authors hypothesized that 
community aerobics participants’ exercise motives would be more intrinsically oriented 
than those of the Weight Watchers. A discriminant analysis showed that the two groups 
were significantly differentiated in terms of a function defined by exercising for enjoyment, 
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recreation, personal development, fitness, stress management and affiliation. Ingledew et 
al. (1995) found that EM1 weight-management scores were differentially predicted 
amongst males and females by body mass index and body-shape dissatisfaction. Analyses 
showed that for men weight management was predicted by body mass index but not 
body-shape dissatisfaction, whilst for women weight management was predicted by 
body-shape dissatisfaction but not body mass index. 

Despite promising signs concerning the validity of the EMI, Markland & Hardy (1993) 
also pointed to a number of weaknesses with the instrument, particularly in relation to 
fitness-related motives. Specifically, the EMI fitness scale, which was found to be relatively 
low in internal consistency, comprises only three items. One of these refers to improving 
fitness in a general sense whilst the other two refer to improving flexibility. Other fitness- 
related motives, such as exercising to improve strength, speed and endurance, are not 
tapped by the EMI. The authors reported that other fitness-related items in the initial pool 
failed to load unambiguously on any factor. Given the range of physical benefits to be 
gained by exercising, this is clearly a shortcoming of the instrument. 

Another weakness of the EM1 concerns the measurement of health-related motives. 
The health-related scales, Health Pressures and Ill-health Avoidance, both have rather 
negative connotations. Although such extrinsic motives may be important to some 
individuals, particularly in the decision to adopt exercise in the first place (Dishman, 
1987; McAuley, Wraith & Duncan, 1991), movement towards health could for others be 
a more positive, intrinsically oriented motivational force. In support of this notion, 
Kasser & Ryan (1996) found that health-related goals were closely related to intrinsically 
motivated aspirations such as affiliation and self-acceptance. Similarly, Duda & Tappe 
(19894, using discriminant function analysis to examine motivational differences across 
age and gender, found that health benefits loaded positively on a function labelled wellness 
incentives which also comprised coping with stress and affiliation. Thus with respect to 
health it would seem appropriate to tap both approach- and avoidance-related motives. 

A hrther problem with the EM1 is that the phrasing of the original item stem makes 
the instrument only applicable to individuals who do exercise. It would be useful, 
however, to be able to tap the reasons that non-exercisers would have for exercising if they 
were to do so, in order to determine factors that might motivate initial involvement or 
reinvolvement. Such information would have practical benefits in terms of targeting 
interventions for sedentary individuals. 

A more fundamental issue with the EMI, and indeed other measures of exercise 
motives, concerns the lack of a strong theoretical basis. Several authors have pointed out 
that the study of participation motives at the descriptive or surface level needs to be 
embedded within a more theoretical approach (e.g. Biddle, 1995; Gould & Petlichkoff, 
1988). Whilst the EM1 draws loosely on self-determination theory in the sense that some 
motives can be held to reflect intrinsic or extrinsic motivation, there remain problems 
with fitting some other motives into this framework. For example, fitness-related reasons 
for exercising could be held to be intrinsic to participation (if one exercises one does get 
fitter) or to reflect an extrinsic outcome to which an individual might aspire. Never- 
theless, as Biddle (1 995) has argued, knowledge of surface-level participation motives is 
important from a practical perspective in the promotion of exercise. This is because an 
understanding of individuals’ participation motives can help in tailoring exercise 
interventions to meet personal needs (Willis & Campbell, 1992). 
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The aim of this study was to improve and refine the original EM1 in order to produce a 
set of valid and reliable indicators of a broad range of participation motives. Based on an 
examination of the items and factor loadings in the original EM1 development, several 
new items were generated, or resurrected from the original’s initial item pool, to extend 
the range of fitness and health-related motives and to increase the number of indicators of 
some other scales. Modifications were made to the item stem to broaden the applicability 
of the instrument to non-exercisers as well as exercisers. In addition, analyses were 
conducted to test the invariance of the factor structure across gender. A confirmatory 
factor analytic approach was adopted. With the exception of Davis et al.8 (1995) analysis 
of the REI, previous examinations of the factorial validity of measures of exercise 
participation motives have relied on exploratory factor analyses. Given the existence of a 
clearly defined model of exercise motives with item-factor relationships specified a priori, 
it was deemed important that the factorial validity of the new EM1 should be confirmed 
within a hypothesis-testing approach. In addition, confirmatory factor analysis allows one 
to test the fit of a model to multiple groups subject to the constraints that any one or any 
set of parameter estimates are invariant across groups, giving a powerful test of the 
generalizability of the factor structure across different samples (Marsh, 1993). 

Method 

Participants and procedure 
The data were collected as part of a larger study examining exercise motivations and the stages of change for 
exercise, the results of which are not reported here. The participants were civil servants working in a large 
government establishment. One thousand questionnaires were distributed by a contact on the site, together 
with a letter explaining that the research concerned motivations for exercise and seeking informed consent. 
Questionnaires were returned by 425 participants of whom 282 were male (mean age = 38.66, SD = 9.95) 
and 143 were female (mean age= 36.14, SD= 9.62). When classified by stage of change (Prochaska & 
DiClemente, 1983), 82 participants (19.3 per cent) were in precontemplation (having no intention of 
changing behaviour), 57 (13.4 per cent) in contemplation (thinking of starting exercising in the next six 
months), 48 (1 1.3 per cent) in preparation (taking active steps to start exercising in the near future), 35 (8.2 
per cent) in action (exercising regularly but only for the last six months) and 203 (47.8 per cent) in 
maintenance (having exercised regularly for more than six months). 

Instruments 
Participants completed the revised EM1 (EMI-2, see below), a definition of regular exercise adapted from 
Loughlan & Mutrie (1995) and a measure of stage of change adapted from Marcus, Selby, Niaura & Rossi 
(1992). Regular exercise was defined as ‘exercise (e.g. swimming, jogging, weight training, aerobics) 2-3 
times per week. or sport (e.g. golf, hockey, football) 2-3 times per week’. 

Item selection and hypothesized factor structure oftbe EMI-2 
’Iiventy-five items were added to the 44 items of the original EMI. Fourteen factors were hypothesized to 
underlie the item set: stress management, revitalization (formerly labelled recreation in the original version 
of the EMI), enjoyment, challenge (labelled personal development in the original EMI), social recognition. 
affiliation, competition, health pressures, ill-health avoidance, positive health, weight management, 
appearance, strength and endurance, and nimbleness. Extra items were included for revitalization, 
enjoyment, appearance, challenge, affiliation, competition and ill-health avoidance. The new positive 
health scale comprised five items. The original fitness scale was replaced by two new scales, strength and 
endurance, and nimbleness. Based on results from the original EM1 it was not considered worthwhile 
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attempting to further differentiate fitness-related motives. Five items were included for strength and 
endurance and two new items were added for nimbleness. Two items l d i n g  on appearance in the original 
EM1 were now considered to be more properly indicators of social recognition. Items were presented in 
random order. 

The EM1 instructions and item stem were reworded so that the items would be applicable to current non- 
exercisers. Participants were asked to indicate whether or not each statement was true for them personally, or 
would be true for them if they did exercise. The stem now read: ‘Personally, I exercise (or might exercise) . . .’. 
This led to minor modifications to the wording of some of the original EM1 items. Responses were made on a 
six-point Likert-type scale ranging from ‘not at all true for me’ to ‘very true for me’. 

Model-testing stratea and assessment of fi t  
Factorial validity was tested by analyses of covariance stmctures using LISREL 8.12 Uoreskog & Siirbom, 
199%). A sequential model-testing approach was adopted (Joreskog, 1993), involving three phases. In Phase 
1 separate single latent variable models were tested for each of the 14 proposed factors. The aim here was to 
eliminate items that were poor indicators of their factors by examination of global goodness of fit and of the 
parameter estimates, along with detailed examination of the residuals. Using these sources of information, 
one or both of any problematic items were eliminated and the fit reassessed. In Phase 2 each factor was paired 
with every other factor in order to identify and eliminate ambiguously loading items. This was achieved 
again by examination of global goodness of fit, parameter estimates, and residuals, as well as examination of 
the modification indices for the regression matrices relating the factors to the items. Large modification 
indices indicate that the fit would be improved if items were allowed to cross-load on a non-intended factor 
and therefore that such items are factorially ambiguous. In addition, the discriminant validity of the scales 
was investigated by examining the 95 per cent confidence interval ( 2  1.96 standard errors) around each 
correlation between factors (Anderson & Gerbing, 1988). Ideally, the next phase would have tested a single 
model in which all the items and factors were included. However, the resultant model would have had far too 
many parameters to allow accurate estimation even given a much larger sample size than was available here. 
Consequently, in Phase 3 the complete model was approximated by grouping sets of conceptually related 
factors (and their items) into five separate submodels and these were tested separately. The submodels were 
labelled psychological motives (stress management, revitalization, enjoyment and challenge); interpersonal 
motives (social recognition, affiliation and competition); health motives (health pressures, ill-health 
avoidance and positive health); body-related motives (weight management and appearance); and fitness 
motives (strength and endurance, and nimbleness). The aim here was to determine that the factorial validity 
of the scales was good even when the factors were grouped within similar domains, where problems with 
convergent and discriminant validity were more likely to be evident. 

Phase 3 also involved testing for the factorial invariance of the EMI-2 across gender by simultaneously 
fitting each submodel to the data from males and females. A hierarchical approach was adopted (Bollen, 
1989; Byrne, 1989; Joreskog & Siirbom, 1981, 1989). Each submodel was fitted to the combined data for 
males and females and then to the male and female data separately, to establish the adequacy of the five 
baseline models. Next, the invariance across gender of the pattern of fixed and non-hed parameters was 
tested; this was followed by tests of the invariance of the factor loadings; followed by tests of the invariance of 
the factor loadings and measurement errors; followed by tests of the invariance of the factor loadings, 
measurement errors, and factor variances and correlations. Goodness of fit was assessed at each stage. If the fit 
of a model remains good when invariance constraints are imposed, then there is evidence supporting the 
addition of those constraints (Marsh, 1993). 

Multiple criteria were employed in the assessment of fit, as outlined above. Global fit was assessed by the 
x2 likelihood ratio statistic, the root mean square error of approximation (RMSEA; Steiger, 1990) and its 
associatedp value for RMSEA < .05, the Goodness-of-Fit Index (GFI; Joreskog & Siirbom, 1981), the Non- 
normed Fit Index (NNFI; Tucker & Lewis, 1973) and the Comparative Fit Index (Bender, 1990). In the tests 
of factorial invariance the Parsimony Normed Fit Index (PNFI; James, Mulaik & Brett, 1982) was also used. 
Due to the well-documented problems with employing x2 as a test statistic (e.g. Bender & Bonett, 1980; 
Joreskog, 1993; Marsh, Balla & McDonald, 1988; Mulaik, James, Van Alstine, Bennett, Lind & Stilwell, 
1989, the x2 value was used as a badness-of-fit measure in the sense that small values were held to indicate a 
good fit and large values a poor fit, with the number of degrees of freedom being used as a standard by which 
to judge the size of xz uoreskog, 1993; Joreskog & Sijrbom, 1989). 
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Initial analyses indicated that the multivariate distribution of scores was significantly non-normal (Mardia 
coefficients for skewness and kurtosis were 208.857 and 36.972 respectively). In addition, item responses 
employed six ordered categories. Therefore the model was estimated using the weighted least squares 
method. Polychoric correlations and asymptotic covariance matrices were calculated using PRELIS 2.12 
(Joreskog & Siirbom, 19936) and used as data input.' Separate input matrices were calculated for each analysis 
using listwise deletion. There was no evidence of systematic non-responding to items. 

Results 

Phase 1 : Single-scale analyses 
Table 1 shows the items and results for the single-scale analyses following item deletion. 
Effective sample sizes ranged from 418 to 423. On the basis of an examination of the 
residuals and modification indices, two items were eliminated from the stress manage- 
ment scale, one from weight management, one from revitalization, three from social 
recognition, two from appearance, one from affiliation, one from positive health and two 
from strength and endurance. Following this all the factor loadings were statistically 
significant for all scales, as evidenced by very high t values (not shown to save space). The 
fit of all the models except ill-health avoidance was excellent with x2 non-significant, 
RMSEA small and not significantly greater than .05 at the 5 per cent level, and GFI, 
NNFI and CFI approaching or reaching unity. For ill-health avoidance, RMSEA was not 
significantly greater than .05 and GFI, NNFI and CFI were high, but a large x2 relative 
to its degrees of freedom indicated some degree of misfit in the model. However, the 
pattern of the residuals and modification indices did not suggest that a significantly 
better fitting model could be achieved by item elimination so it was decided to proceed 
with the scale as it stood. 

Phase 2: ScaIe-pairing analyses 
The second phase involved pairing each scale with every other scale in order to detect 
ambiguous items. Effective sample sizes ranged from 415 to 423. Since there were 91 
possible pairings the results are not given in detail here. To summarize, the initial fit of 
all pairings except some of those involving revitalization, challenge, ill-health avoidance, 
positive health and nimbleness were good to excellent. Examination of the residuals and 
modification indices suggested that the fit of the problem pairings could be improved by 
eliminating one item from each of these scales. This was done and all pairings involving 
these scales were re-examined. In each case the fit was now acceptable. For all 91 pairings 
following item deletion only 12 models failed to achieve either a non-significant x2 or 
RMSEA not significantly greater than .05, and in all cases GFI, NNFI and CFI were good 
(minimum values were .974, .910 and .950 respectively). Factor loadings were similar in 
all pairings to those estimated at Phase 1. Furthermore, in the least well fitting cases the 
modification indices suggested that there would be significant improvements in fit if one 
item was freed to cross-load on the other factor. However, examination of the estimated 
changes in parameter estimates associated with these modification indices suggested that 
if these relaxations were made, in each case the loading of the item on its non-intended 

'Raw data and computed input matrices are available from the first author on request. 
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factor would be small, indicating that there was in fact little ambiguity associated with 
those items. 

Table 2 shows the factor correlations obtained from the pairings, together with their 
standard errors. Confidence intervals failed to include 1.0 in all cases. However, the upper 
bound of the confidence interval (.997) for the correlation between revitalization and enjoyment 
approached unity. Thus the discriminant validity of these scales with respect to one another is in 
doubt. Finally, in order to assess the internal consistency of the scales following item deletion, 
Cronbach’s alpha reliability coefficients were calculated. These are shown in Table 3, together 
with means and standard deviations for the scales. Alphas indicated that the reliability ofall the 
scales was good apart from health pressures, which was only just acceptable. With minor 
exceptions, therefore, the results from Phases 1 and 2 suggested that we now had a strong set of 
individual factors with excellent indicators. Fifty-one items remained with nine factors 
comprising four items and five factors comprising three items. 

Phase 3: Submodel groupings and factorial invariance across gender 
This phase involved testing the fit of five oblique confirmatory factor-analytic submodels 
and testing the factorial invariance of the submodels across gender. Table 4 shows the fit 
statistics for male and female data combined and for the submodels fitted to male and 
female data separately. The fit was good for all five submodels. Factor loadings did not 
differ substantially from those obtained in the Phase 1 analyses. Factor correlations were 
similar to those found at Phase 2. The fit remained good for all submodels at each stage in 
the hierarchy of tests of invariance. In each case RMSEA remained not significantly 
greater than .05 and values for the absolute and incremental fit indices for the more 
constrained models remained close to those of the corresponding baseline models. Indeed, 
in some cases they were better in the more constrained models. PNFI increased 
systematically as sets of parameters were constrained to be equal for each submodel. 
Thus these analyses gave strong support for the invariance of the submodels across gender. 

Discussion 

The aims of this research were to improve the Exercise Motivations Inventory, especially 
with respect to the measurement of health- and fitness-related motives, to extend its 
applicability to non-exercisers and to test the invariance of the factor structure across 
gender. The Phase 1 analyses showed that at the single-scale level, following item 
elimination, the items were all very good indicators of their factors. Phase 2 supported this 
and showed that there was little ambiguity associated with the items. Thus at this level the 
ideal of a unidimensional measurement structure with items indicating one and only one 
latent variable was realized (Anderson & Gerbing, 1982; Gerbing & Anderson, 1984). 
Examination of the patterning of residuals and modification indices proved a useful tool in 
the identification and elimination of problematic items. Item elimination inevitably led to 
some loss of information, since the patterning of residuals in certain cases suggested that 
there were further, unexplored latent variables underlying the observations. However, 
exploration of these further latent variables would have had little practical utility since it 
could only have led to the formation of single-item or at best two-item factors. Furthermore, 
such an approach would have risked capitalizing on chance. 
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Table 3. Means, standard deviations and alpha reliability coefficients for the scales following item 
elimination at Phase 2 

Scale Mean SD Alpha 
Stress management 2.438 1.43 1 316 
Revitalization 2.644 1.340 .832 
Enjoyment 2.350 1.448 .899 
Challenge 1.745 1.315 357 
Social recognition .905 1.059 278 
Affiliation 1.884 1 A27 .910 

Health pressures 1.035 1.214 .686 
Ill-health avoidance 2.924 1.374 .901 
Positive health 3.470 1.188 .877 
Weight management 2.829 1.591 .914 
Appearance 1.976 1.352 .859 
Strength 2.395 1.332 .864 
Nimbleness 2.670 1.357 .899 

Competition 1.581 1.632 .954 

The Phase 2 analyses also gave evidence for the discriminant validity of the scales, 
except in the case of enjoyment and revitalization. Nevertheless, there was no evidence 
that the items belonging to these scales were seriously ambiguous. Furthermore, the two 
sets of items were, as hypothesized a priori, conceptually distinct in that the enjoyment 
items reflected enjoyment of the act of exercising whilst the revitalization items reflected 
feeling invigorated by exercise. Consequently it was felt justifiable to maintain the 
distinction between these constructs. 

The hypothesized factor structure of the EMI-2 was further supported at Phase 3. The 
fit of the baseline submodels was good even when the factors were grouped with 
conceptually related factors. In addition, this phase gave strong support for the invariance 
of the factor structure across males and females. This is an issue that has not been 
addressed in previous attempts to measure exercise motives and is important as it shows 
that the EMI-2 scale scores are not confounded by gender and that they can be used to 
make meaningful comparisons between levels of males’ and females’ exercise motives. 
However, factorial invariance was only demonstrated at the level of the five submodels. 
Clearly the inability to test a complete model comprising all 14 factors was a weakness of 
the present study. Nevertheless, as mentioned earlier it would be unrealistic to expect to 
obtain a good fit with such a large model, even given a very large sample size. When 
testing a large model it is difficult to pinpoint sources of poor fit simply because there are 
so many degrees of freedom and therefore so many ways in which the model could be 
wrong. Breaking the model down as was done here allows for a more precise diagnosis of 
possible misspecifications. A further potential problem is that only 56 per cent of the 
participants were currently exercising regularly, as judged by inclusion in the action and 
maintenance stages of change. It remains possible that the factor structure could differ for 
exercisers and non-exercisers and future research will need to test for invariance across 
activity level groupings. 
As discussed earlier, recent applications of Deci & Ryan’s (1985, 1990) self-determination 

theory to the exercise domain have characterized specific participation motives as 
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reflecting intrinsic or extrinsic motivational orientations (Frederick & Ryan, 1993, 1995; 
Ryan et al., 1984). However, i t  was also pointed out that it is difficult to categorize some 
motives as being exclusively intrinsic or extrinsic. Detailed examination of the pattern of 
factor correlations found in this study shows that specific exercise motives do not sit 
comfortably with a simple intrinsic-extrinsic dichotomy. For example, social recogni- 
tion, which is conventionally considered to have an extrinsic focus (Duda & Tappe, 
1989a), correlated moderately to strongly with revitalization, enjoyment, challenge and 
affiliation, factors which reflect constructs that are usually considered to represent 
intrinsic motivation (e.g. Frederick & Ryan, 1993, 1995; Ryan et af., 1984; Wankel, 
1993). Thus whilst some motives, such as enjoyment, challenge and appearance 
improvement conform reasonably well to conventional definitions of either intrinsic or 
extrinsic motivation, for others the position is not so obvious. This clearly presents 
problems from the perspective of trying to embed the study of surface-level participation 
motives within self-determination theory. However, Deci & Ryan (1985, 1990) have 
suggested that the simple intrinsic-extrinsic dichotomy may be misleading and that 
motivation may be better represented by a behavioural regulation continuum ranging 
from completely non-self-determined to completely self-determined forms of regulation. 
Deci & Ryan’s (1985) organismic integration theory, one of three mini-theories that 
collectively define self-determination theory, describes the process by which individuals 
internalize regulation by external constraints and come to feel more self-determined in 
the regulation of their behaviour. This approach allows for an understanding of how an 
individual can be both extrinsically and intrinsically motivated at the same time. A way 
forward, then, may be to examine the role of reasons for exercising in this context in order 
to develop a stronger theoretical basis for the study of participation motives. Future 
research with the EMI-2 will seek to do this. 

From a methodological perspective, the present series of analyses show that a 
considerable amount of detailed and useful information about the factorial validity of 
an instrument can be gained by adopting a rigorous and sequential approach to model 
testing. They also show that it is possible to use detailed examination of the fit of 
individual parameters to refine a measurement instrument without departing from a 
hypothesis-testing approach. Here problematic items were eliminated from the instru- 
ment, thus maintaining the basic integrity of the hypothesized factor structure without 
trying to make models fit by trawling for additional explanatory relationships or post hoc 
meddling with correlated error terms. Furthermore, the Phase 3 analyses showed that a 
large model can be meaningfully assessed even if sample size limitations preclude testing 
of the model as a whole. 

In conclusion, this study gives strong support for the EM-2 as a measure of a broad range 
of males’ and females’ exercise motives. It is anticipated that it will prove to be a valid and 
reliable means of assessing exertise motives across different populations and researchers are 
encouraged to use it to investi ate both theoretical and applied questions in the area of 
exercise and health psychology. 
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