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On the Factorial and Construct Validity of the Intrinsic Motivation
Inventory: Conceptual and Operational Concerns

David Markland and Lew Hardy

The Intrinsic Motivation Inventory (IMI) has been gaining acceptance in the sport and exercise domain since the publication of
research by McAuley, Duncan, and Tammen (1989) and McAuley, Wraith, and Duncan (1991), which reported confirmatory
support for the factorial validity of a hierarchical model of intrinsic motivation. Authors of the present study argue that the
results of these studies did not conclusively support the hierarchical model and that the model did not accurately reflect the tenets
of cognitive evaluation theory (Deci & Ryan, 1985) from which the IMI is drawn. It is also argued that a measure of perceived
locus of causality is required to model intrinsic motivation properly. The development of a perceived locus of causality for exercise
scale is described, and alternative models, in which percetved competence and perceived locus of causality are held to have causal
influences on intrinsic motivation, are compared with an oblique confirmatory factor analytic model in which the constructs are
held at the same conceptual level. Structural equation modeling showed support for a causal model in which percetved locus of
causality mediales the effects of perceived competence on pressure-tension, interest-enjoyment, and effort-importance. It is argued
that conceptual and operational problems with the IMI, as currently used, should be addressed before it becomes established as the
instrument of choice for assessing levels of intrinsic motivation.
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he Intrinsic Motivation Inventory (IMI) has been

gaining widespread acceptance as a measure of in-
trinsic motivation in the context of sport and exercise.
This development has been largely the result of McAuley,
Duncan, and Tammen’s (1989) and McAuley, Wraith,
and Duncan’s (1991) research describing the psychomet-
ric properties and use of IMI to determine levels of in-
trinsic motivation for a basketball shooting task and
participation in aerobic dance, respectively. According
to McAuley et al. (1989) and McAuley et al. (1991), the
IMI determines an individual’s level of intrinsic motiva-
tion as an addeditive function of four underlying dimen-
sions: perceived competence, interest-enjoyment,
pressure-tension, and effort-importance. In the aerobics
version of the instrument, McAuley et al. (1991) included
a fifth dimension: perceived choice. This was presumably
held to reflect perceived locus of causality, a core con-
struct of cognitive evaluation theory (CET; Deci & Ryan,
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1985), which would seem to form the theoretical ground-
ing for the instrument. McAuley et al. (1989) and
McAuley et al. (1991) stated that the IMI possesses a
number of unique psychometric properties. The full set
of 27 items has been used rarely, and inclusion or exclu-
sion of any one factor does not affect adversely the prop-
erties of the remaining factors. In addition, the subscales
can be shortened by eliminating redundant items with-
out compromising their reliability. Finally, the generic
scale items can easily be modified to reflect intrinsic
motivation for any particular activity.

Ryan (1982) is usually cited as having originated the
IMI, with Ryan, Mims, and Koestner (1983) and Plant
and Ryan (1985) also credited with some input into its
development (e.g. Duda, 1992; McAuley et al., 1989,
1991; McAuley & Tammen, 1989; Whitehead & Corbin,
1991a, 1991b). In fact, Ryan (1982) merely briefly de-
scribes the use of a set of ad hoc scales to assess levels of
interest and enjoyment, tension and pressure, effort, and
importance, with respect to a puzzle-solving task. The
number of items and the psychometric properties of the
scales are not discussed. Ryan et al. (1983) also report
the use of ad hoc scales comprising 26 items to measure
interest and enjoyment, tension and pressure, effort, and
importance. While these items are presumably the same
as those used by Ryan (1982), no reference to their ear-
lier use is given. Ryan et al. (1983) did, however, perform
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a factor analysis of the items. Two main factors emerged
from a principal components analysis with varimax ro-
tation. The first comprised 11 items relating to interest,
enjoyment, and attention (although the latter are not
mentioned in the procedural section). The second fac-
tor comprised three items relating to pressure and ten-
sion. Plant and Ryan (1985) also discussed a factor
analysis of a 17-item subset of the same set of items. In
this study, three factors emerged: 11 items reflecting
interest-enjoyment, 3 items relating to pressure-ten-
sion, and 2 items reflecting effort-importance. One
item was eliminated. Neither Ryan (1982), Ryan et al.
(1983), nor Plant and Ryan (1985) described these scales
as the Intrinsic Motivation Inventory. Ryan (1982) men-
tioned a perceived competence scale, but only in the
results section. Ryan et al. (1983) and Plant and Ryan
(1985) did not mention a perceived competence scale
at all.

The origins of the IMI, then, are somewhat
shrouded in mystery. The real story starts with the two
reports by McAuley and his colleagues: McAuley et al.
(1989), and McAuley et al. (1991). In the 1989 paper,
results were presented from a series of confirmatory fac-
tor analyses using LISREL, which examined the psycho-
metric properties of a basketball-shooting version of the
IMI. The primary purpose of their study was to testa hy-
pothesized five-factor hierarchical model with four first
order factors (perceived competence, interest-enjoy-
ment, pressure-tension, and effort-importance) and a
second-order general factor representing intrinsic mo-
tivation. This hierarchical model was attributed to Ryan
(1982), which is rather odd given that he mentioned
nothing about the factor structure of the scales he used.
McAuley et al. (1989) explored both 18- and 16-item
versions of the IMI, testing the hierarchical model
against a four-factor (dimensions only) first-order
model, a single-factor model, and a null or completely
independent model. Results for the 16-item version
were interpreted as supporting the hierarchical
model, x?, = 252.36, x*/df = 2.499, Goodness of Fit
Index (GFI) =.788, Root Mean Square Residual (RMSR)
=.136, Normed Fit Index (NFI) =.76. Similarly, McAuley
etal. (1991) reported support for the hierarchical model
using an aerobic dance version of the IMI, x? ., = 428.61,
x2/df = 2.329, Adjusted Goodness of Fit Index (AGFI) =
.824, GFI not reported, RMSR = .075, NFI = .87. In ad-
dition to the four first-order dimensions discussed
above, the perceived choice dimension was also in-
cluded in this model. However, McAuley et al. (1991)
reported that this subscale was relatively low in reli-
ability and that the relationship between perceived
choice and overall intrinsic motivation was explained
largely by a single item.

A major problem faced by researchers using confir-
matory factor analysis is that there are no universally ac-
cepted criteria for what constitutes a good fit (Tanaka,
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1993; Loehlin, 1992). Thus, there is room for argument
in interpreting the results of a LISREL analysis. It is clear,
however, that by conventional standards the results re-
ported by McAuley et al. (1989) and McAuley et al.
(1991) are far from optimal, and perhaps the best that
can be said about them is that they do not contradict or
support unequivocally the proposed hierarchical model.

In addition to possible statistical interpretation prob-
lems, however, there is also a theoretical issue with re-
spect to the hierarchical model of McAuley et al. In this
model the IMI subscales are considered to be indicators
of intrinsic motivation and held to be located at the same
conceptual level. If one examines the formal proposi-
tions of CET, though (on which the IMI is presumably
based), the theory appears to propose that changes in
perceived locus of causality and perceived competence
have a causalinfluence on intrinsic motivation. If this is
the case, then a more accurate model of intrinsic moti-
vation would place perceived locus of causality and per-
ceived competence at a different conceptual level than
the indicators of intrinsic motivation.

In fact, the position is not so clear, because Deci and
Ryan (1985, p. 65) also argue that changes in perceived
locus of causality and perceived competence are con-
comitant with, rather than causes of, motivational
changes. This seems to be at odds with the causal imph-
cations of the CET propositions and the way in which
the relationships between perceived locus of causality,
perceived competence, and intrinsic motivation are gen-
erally characterized. For example, in a study of the ef-
fects of positive and negative feedback on intrinsic
motivation for a stabilometer task, Vallerand and Reid
(1984) presented a causal model using path analysis in
which the type of feedback influenced intrinsic motiva-
tion through the mediating effect of perceived compe-
tence. Thus the perceived competence and intrinsic
motivation constructs were located at different levels in
the model. Moreover, Vallerand and Reid (1984) titled
their paper, “On the Causal Effects of Perceived Com-
petence on Intrinsic Motivation: A Test of Cognitive
Evaluation Theory,” which seems to be an unambiguous
statement about the way in which these authors saw the
constructs as being related.

In 1987, Deci warned that perceived locus of cau-
sality and perceived competence (which he described
as needs) are quite different constructs from the emo-
tional (and, one might add, the behavioral) responses
that characterize intrinsic motivation. He stated that:

Itis interesting and important to study the
emotions that accompany intrinsically
motivated behavior, but it is especially im-
portant to keep clear the difference be-
tween needs and emotions and to place them
in appropriate theoretical relationship to each
other [Deci, 1987, p. 181, italics added].
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These are clearly issues of fundamental theoreti-
cal importance. If perceived locus of causality, perceived
competence, interest-enjoyment, pressure-tension, and
effort-importance are indeed concomitants, then it
makes sense to hold these constructs at the same level.
The correct model, then, would be one in which the
five constructs are allowed to covary (an oblique con-
firmatory factor analytic model). However, if per-
ceived locus of causality and perceived competence
do have causal influences on intrinsic motivation,
then the constructs should not be situated at the same
conceptual level.

These issues were explored within the context of
exercise participation in a series of studies designed
to assess a new measure of perceived locus of causal-
ity (Studies 1 and 2) and examine and compare a
model in which the IMI constructs are held to be con-
comitants (an oblique confirmatory factor analytic
model) with structural models in which perceived
competence and perceived locus of causality have
causal effects on interest-enjoyment, pressure-tension,
and effort-importance (Study 3).

Study 1: Locus of Causality for Exercise Scale

Much of the research exploring CET in the con-
text of sport and exercise has focused exclusively on
the influence of perceived competence on intrinsic
motivation. This is unfortunate, given that the per-
ceived locus of causality construct plays a pivotal role
in the theory. Because the present study involved an
examination of the influences of both perceived lo-
cus of causality and perceived competence on intrin-
sic motivation, a measure of perceived locus of
causality was an essential pre-requisite.

A number of authors have implied that perceived
locus of causality is synonymous with Rotter’s (1966)
locus of control construct (e.g. Duda & Tappe, 1989a,
p. 229; Duda & Tappe, 1989b, pp. 241, 243-244; Weiss
& Chaumeton, 1992, p. 69). However, deCharms
(1981), who can be credited as being the first to ex-
plore comprehensively the construct (although it was
introduced to the literature by Heider in 1958),
pointed out that perceived locus of causality and lo-
cus of control are quite different and have arisen from
two different research traditions. The locus of control
construct developed from a social-learning and ex-
pectancy-value context and refers to beliefs about
control over reinforcement contingencies. Locus of
causality, in contrast, grew from an explicitly motiva-
tional framework and an attempt to understand the
energization of behavior. Thus, while locus of control
is concerned with control over outcomes, locus of
causality is concerned with the source of the initiation
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of behavior. Deci and Ryan (1985, pp. 166-168; 1990,
pp- 248-249) also emphasize this point.

A central feature of self-determined behavior is
the perception of choice (Deci & Ryan, 1985). As
mentioned previously, McAuley et al. (1991) included
a perceived choice subscale in their analyses of the
aerobics version of the IMI but warned that its reli-
ability was suspect. Furthermore, a close examination
of the perceived choice items suggests that they may
not fully capture the essence of the perceived locus
of causality construct. According to Deci and Ryan
(1985), an external locus of causality exists when a
behavior is perceived as being initiated or regulated
by a controlling event. Controlling events are defined
as those experienced as pressure to think, feel, or
behave in particular ways. In addition, it is argued that
controlling events may be external to the individual,
such as rewards, commands, or other situational in-
fluences, or they may be internal to the individual,
such as needs, goals, and expectations. A distinction
is drawn between internally controlling regulation of
behavior (in which the perceived locus of causality is
external) and internally informational regulation of
behavior (in which the perceived locus of causality is
internal). To the present authors, it seemed that at
least two of the perceived choice items in the IMI
might reflect rather extreme perceptions of external
pressures to exercise (Item 9: I haven’t really had a
choice about participating in this aerobics class. Item
21: I participate in this aerobics class because I have
no other choice). It is arguable, however, that in the
exercise domain intrapersonal events such as the ex-
ercise goals that individuals adopt, which may be in-
ternally controlling or internally informational (Ryan,
Vallerand, & Deci, 1984), will be a more central de-
terminant of perceived locus of causality than exter-
nal events (Thill & Brunel, 1995). For these reasons,
the perceived choice subscale of the IMI was not con-
sidered appropriate as 2 measure of perceived locus
of causality.

Several instruments have been developed which
directly or indirectly assess perceived locus of causal-
ity. The Origin Measure (deCharms, 1981) is based
on content analysis of short stories produced by par-
ticipants in response to imaginary scenarios. However,
scoring this instrument is complex, making its use
with large samples difficult. Anumber of other instru-
ments have also been developed based on a con-
tinuum conception of intrinsic and extrinsic
motivation (e.g. Pelletier et al., 1995; Ryan & Connell,
1989; Vallerand & O’Connor, 1991; Vallerand et al.,
1992). All these instruments are context-specific and
could not be applied readily to the exercise domain
without substantial revisions and revalidation. Conse-
quently, the present authors decided to develop a new
scale for measuring perceived locus of causality for
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exercise which could be administered easily and
would sit comfortably with the IMI subscales.

ftem Generation

Based on Deci and Ryan’s (1985) description of the
perceived locus of causality construct, and, in particular,
on the concept of internally controlling events, nine
items were generated which at face value reflected
whether individuals exercise from choice or because they
feel they have to exercise for some reason. A Likert-type
scale, with scores ranging from 1 to 6, was used to regis-
ter responses to items. Two items were worded positively,
and the remainder were worded negatively. Items were
recoded prior to the analyses such that high scores indi-
cated a more internal, perceived locus of causality, and
low scores indicated a more external locus.

Participants

Four hundred individuals from various back-
grounds and age groups, all who were involved in
some form of regular physical activity, were asked to
complete the instrument. Of those, 241 (60.25%)
agreed to participate. The participants comprised
three fairly distinct subgroups: female aerobics and
keep-fit class participants from the local community
(n=110, Mage = 35.96 years, SD= 14.93); physical edu-
cation students (n = 89, M age = 21.25 years, SD = 3.63,
34.83% women, 65.17% men); and members of local
recreational sports clubs (n = 42, M age = 24.40 years,
SD =11.05, 19.10% women, 80.90% men).

Procedures

With the permission of class instructors, community
aerobics and sports club participants were approached
at the end of an exercise or sport session and asked to
complete a questionnaire concerning their feelings
about exercise. All participants gave informed consent
to participate in the study. Participants were asked to take
the questionnaires home and to return completed cop-
ies at their next exercise or sport session. The physical
education students also gave their informed consent, and
completed the questionnaire in a classroom environ-
ment. Participation in the study was not a course require-
ment, and no course credit was given for taking part. No
measure of the amounts of exercise undertaken by the
participants was obtained.

Analysis and Results

To reduce the items to an internally and factorially
consistent set, the nine items were subjected to a princi-
pal components analysis with varimax rotation. Three
factors emerged with eigenvalues greater than one, ac-
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counting for 61.4% of the variance. Table 1 shows the
loadings, eigenvalues, and variance explained for the
rotated factors, Each factor comprised three items. With
the exception of two ambiguously loading items, the ro-
tated factors appeared to be highly distinct statistically.
In terms of item content, however, no consistent concep-
tual distinctions between the three factors were appar-
ent. Cronbach’s alpha reliability coefficients for the three
factors were as follows: Factor 1, .738; Factor 2, .614; Fac-
tor 3, .426. Separate factor analyses were also performed
for women (n = 149) and men (n = 92). In both these
analyses, three factors emerged once again and were simi-
lar to those that emerged from the total sample, except
Item 5 loaded on Factor 1 among women and Item 6
loaded on Factor 1 among men. Both these items also
crossloaded strongly on other factors.

Because the aim of this study was to develop an eas-
ily administered instrument similar in format to the IMI
subscales, it was not considered appropriate to further
explore the multidimensional factor structure which had
emerged. Instead, given that the first factor had the most
acceptable reliability, its items appeared to have good face
validity for the construct of interest, and its items consis-
tently formed the core of Factor 1 in the three separate
analyses, it was decided to proceed under the assump-
tion that this might be a suitable measure of perceived
locus of causality, and the second and third factors were
dropped from further analyses. The remaining three
items read as follows: Item 1: I exercise because I like to
rather than because I feel I have to; Item 2: Exercising is
not something I would necessarily choose to do, rather
it is something that I feel I ought to do; Item 3: Having
to exercise is a bit of a bind, but it has to be done. The
scale was now labeled the Locus of Causality for Exercise
(LCE) scale.

Table 1. Rotated factor loadings, eigenvalues, and percentage of
variance explained for th2 exploratory factor analysis of the locus
of causality items

Item Factor 1 Factor 2 Factor 3

4 .843 .093 .156
3 .810 168 -.002
2 .690 -122 .286
7 167 783 -.049
1 -.092 739 .062
5 511 550 122
9 123 72 .769
8 077 172 .769
6 .263 399 D72

Eigenvalue 2.267 1732 1.636

Variance

explained (%) 25.18 19.24 18.18
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Study 2: Confirmatory Factor Analysis

The sample used for the exploratory factor analy-
sis was clearly heterogeneous in terms of participants’
age and gender and the types and, presumably,
amounts of exercise they undertook. The LCE mea-
sure, thus, could be confounded by these variables.
Therefore, the authors of this study sought confirma-
tion of the factorial validity of the scale by adminis-
tering the LCE to a second, more homogeneous
sample and subjecting the data to confirmatory fac-
tor analysis.

Participants

The LCE was completed by a second sample of
169 female community aerobics and keep-fit class par-
ticipants (M age = 34.41 years, SD = 12.76). All re-
ported participating in aerobics or keep-fit classes at
least once a week for at least 1 hour per week.

Procedure

After obtaining permission from class instructors,
potential participants were approached at the end of
their exercise classes and asked to take part in a study
of how people feel about exercising. Informed con-
sent was given by all those who agreed to participate.
Before leaving the facilities, participants then com-
pleted the LCE along with Markland and Hardy’s
(1993) Exercise Motivations Inventory, an instrument
that assesses individuals’ reasons for exercising. Re-
sults pertaining to this instrument are not reported
in this study.

Analysis

The data were analyzed using LISREL 8.03
(Joreskog & Sérbom, 1993a). The variance-covariance
matrix was computed and used as data input, and
maximum likelihood estimation was employed'. Prior
analyses revealed that the distribution of scores did
not depart markedly from a normal distribution®. A
problem with testing a single factor model with three
observed indicators is that it is exactly identified.
Consequently, to test whether the three items were

loaded on a single factor and were equally good indi-
cators of that factor, the factor loadings were con-
strained to be equal. Goodness of fit was assessed by
examining the x®goodness of fit test, the Compara-
tive Fit Index (CFI; Bentler, 1990), the Non-Normed
Fit Index (NNFI; Tucker & Lewis, 1973), the Incre-
mental Fit Index (IFI; Bollen, 1989), and the Root
Mean Square Error of Approximation (RMSEA;
Steiger, 1990). The CFI, NNFI, and IFI are all mem-
bers of the class of incremental fit indexes that com-
pare the fit of a restricted model to a baseline model,
usually the null model (Jéreskog and Sérbom, 1993b).
For these indexes, minimum values of .90 generally
are considered to represent an acceptable fit. RMSEA
is a measure based on the extent to which a model
holds approximately in the population, expressed as
the discrepancy per degree of freedom (Browne &
Cudeck, 1993). According to Browne and Cudeck
(1993), a value of .05 generally indicates a close fit,
and values of up to .08 represent a reasonable error
of approximation. LISREL 8.03 (Jéreskog & S6rbom,
1993a) gives a test of RMSEA < .05 and, if the p value
for x*is not too small, computes a 90% confidence
interval for RMSEA.

Results

Table 2 shows the fit indexes for the model, as well
as Cronbach’s alpha reliability coefficient for the
scale. As can be seen, the results are encouraging, with
a nonsignificant x? and values for the incremental fit
indexes and RMSEA suggesting an exact fit. The test
of close fitindicates that RMSEA was not significantly
greater than .05, and the lower limit of the confidence
interval is zero, suggesting that the null hypothesis of
an exact fit cannot be rejected, although the nonzero
upper limit of the confidence interval indicates that
the fitis not perfect. Finally, the factor loadings of the
items were all statistically significant (completely stan-
dardized estimates: Item 1 = .786; Item 2 = .753; Item
3= .787; ps <.001), and Cronbach’s alpha for the scale
was improved over the initial exploratory analysis.
While caution is warranted in interpreting results for
a model with so few parameters, these findings pro-
vide support for the factorial validity of the LCE in
this sample.

Table 2. Fitindexes and Cronbach’s alpha for the confirmatory factor analysis of the LCE

X df p CFl NNFI IFI

RMSEA p 90% ClI Alpha

1.640 2 440 1.00 1.00 1.00

.000 575 .000-.144 .826

Note. CFl = Comparative Fit Index; NNFI = Non-Normed Fit Index; IFl = Incremental Fit Index; RMSEA = Root Mean Square Error of

Approximation; Cl = 90% confidence interval for RMSEA.
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Study Three: Structural Models

Having developed a measure of perceived locus of
causality (although recognizing that only evidence for its
factorial and not its construct validity has been pre-
sented), the research now moved on to examine the is-
sues raised earlier concerning the causal effects of
perceived competence and perceived locus of causality
on intrinsic motivation. In this study an oblique confir-
matory factor analytic model (M1: the concomitant
model, see Figure 1) was compared with structural mod-
els in which perceived locus of causality and perceived
competence have causal effects on the intrinsic motiva-
tion constructs. There are at least two ways in which the
causal relationships between perceived locus of causal-
ity and perceived competence and intrinsic motivation
could be usefully conceptualized. In the first, taking in-
terest-enjoyment, pressure-tension, and effort-impor-
tance as indicators of intrinsic motivation, the two
constructs would have direct and independent effects on
the intrinsic motivation constructs (M2: the direct causal
model, see Figure 2). However, according to CET (Deci
& Ryan, 1985, p. 63; 1990, p. 269), increases in perceived
competence will only enhance intrinsic motivation in the
context of an internal perceived locus of causality. Fisher
(1978) found support for this proposition in a study of
the relationships between perceived competence and
intrinsic motivation in which performance was perceived
as either self-determined or constrained. Analyses re-

Markland and Hardy

vealed a strong positive correlation between perceived
competence and intrinsic motivation when participants
felt that their behavior was self-determined, but no cor-
relation when the behavior was not experienced as self-
determined. Thus, a second way to conceptualize the
causal relationships between perceived locus of causal-
ity, perceived competence, and intrinsic motivation
would be to posit interactive effects of perceived locus
of causality and perceived competence on the intrinsic
motivation constructs. Unfortunately, it is not straight-
forward to address interactions directly in structural
equation models, at least in single-sample analyses. Con-
sequently, in this study the interactional effects were ap-
proximated by testing a model in which perceived locus
of causality mediated the effects of perceived compe-
tence on interest-enjoyment, pressure-tension, and effort-
importance (M3: the mediational model, see Figure 3).
This gave three models ranging from the least con-
strained (M1) to the most constrained (M3). Because
one can always improve the fit of a model by allowing
more free parameters, less constrained models are likely
to evidence a better fit (Mulaik et al., 1989). However,
given an acceptable fit for the more constrained mod-
els, one can argue that they are preferable on the .
grounds of parsimony or in terms of substantive theoreti-
cal concerns. Furthermore, it was hypothesized that if the
mediational interpretation was an appropriate way of
modeling the relationships between the constructs, the
direct effects of perceived competence on the intrinsic
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Figure 1. Model 1 (M1): concomitant model. I-E = interest-enjoyment; P-T = pressure-tension; E-I = effort-importance; LCE = locus of
causality; P-C = perceived competence; D = measurement errors for observed variables.
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motivation constructs in M2 would be weak compared
to the indirect effects through perceived locus of causal-
ity in M3.

Participants

Data were collected from a new sample of 133 female
aerobics participants from four different community
aerobics classes (M age = 35.21 years, SD = 10.94). All
participants reported that they participated in aerobics
at least once per week.

Procedure

With the permission of class instructors, a request
was made at the end of the aerobics sessions for partici-
pants to take part in a study examining how people feel
about exercising. The exercisers who agreed to take part
gave informed consentand then completed the data col-
lection requirements.

D x1
o2 — 2 woe
D3 X3

04"’—“"4 { X4

D6 X6

Instruments

The participants completed the LCE along with a
reduced, 15-item version of the aerobics form of the IMI
developed by McAuley et al. (1991). The perceived
choice items were eliminated entirely for the reasons
outlined earlier. In addition, three items were removed
to reduce the interest-enjoyment subscale from seven to
four items (Items 14, 15, and 20). A previous, unreported
factor analysis of the aerobics version of the IMI con-
ducted by Markland and using a similar sample had
found these items to have the lowest factor loadings on
their latent variable. As noted earlier, McAuley et al.
(1989) and McAuley et al. (1991) suggested that redun-
dant items could be eliminated from the IMI subscales
without adversely affecting their reliability. The scales
administered comprised four items for each of the in-
terest-enjoyment, pressure-tension, and effort-impor-
tance subscales and three items for the perceived
competence subscale.

Z1

Y1 jp—Et1

Y2 e—E2

Y3 b €3

Y4 je—E4

Y6 (€8

P-T

L s o - 4

Y et b

Y10 —£10

Y11 1%
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Figure 2. Model 2 (M2): direct causal model. I-E = interest-enjoyment; P-T = pressure-tension; E-I = effort-importance; LCE = locus of
causality; P-C = perceived competence. D = measurement errors for exogenous observed variables. E = measurement errors for
endogenous observed variables; Z = disturbance terms for endogenous latent variables.
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Analyses

The data were again analyzed using LISREL 8.03
(Jéreskog & Sorbom, 1993a). The variance-covariance
matrix was used as data input, and maximum likelihood
estimation was employed?®. Preliminary analyses revealed
that the scores on the items were approximately
univariately normally distributed, but there was evidence
of multivariate skewness and kurtosis®. At this stage, in
addition to the fit indexes reported for the previous
analyses, the Parsimony Normed Fit Index (PNFT; James,
Mulaik, & Brett, 1982) and Bozdogan’s (1987) Consis-
tent Akaike’s Information Criterion (CAIC) were exam-
ined. These measures take into account both parsimony
(in terms of the number of parameters in a model) and
goodness of fit, thereby avoiding the problem of improv-
ing fit at the expense of reduced degrees of freedom.
The model with the minimum value for CAIC or maxi-
mum value for PNFI is taken to be potentially the most
useful (Bentler, 1992; James et al., 1982).

Results
Table $ shows the means, standard deviations and

Cronbach’s alpha reliability coefficients for the LCE and
IMI subscales. Table 4 shows the factor loadings, their ¢
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values, and factor correlations for the concomitant
model. The factor loadings were all moderate to strong
and statistically significant. Table 5 shows the fitindexes
for the structural and confirmatory factor analytic mod-
els. In all cases, the fit was not ideal, with ¥? being sig-
nificant and relatively large compared to the degrees of
freedom, RMSEA just outside the normally acceptable
bounds (Browne & Cudeck, 1993), and the incremen-
tal fit indexes indicating some degree of misfit in the
models. The indexes for the concomitant model (M1)
were slightly better than for the structural models, but
as mentioned previously, this is to be expected as it is
less constrained. The fit for M2 was particularly poor,
despite its being a less constrained model than M3.
However, CAIC was lowest and PNFI highest for M3, with
M2 having the highest value for CAIC and the lowest for
PNFL. Thus, among these models the mediational model
gives the most parsimonious explanation of the relation-
ships between the constructs. Table 6 shows the com-
pletely standardized parameter estimates, together with
their standard errors and ¢values, and disturbance terms
for the endogenous constructs for M2 and M3. The
paths are all moderate to strong and statistically signifi-
cant for M3. For the direct causal model (M2), however,
the paths from perceived competence to the intrinsic
motivation constructs are weak, albeit significant. The
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Figure 3. Model 3 (M3): mediational model. I-E = interest-enjoyment; P-T = pressure-tension; E-I = effort-importance; LCE = locus of
causality; P-C = perceived competence. D = measurement errors for exogenous observed variables. E = measurement errors for
endogenous observed variables; Z = disturbance terms for endogenous latent variables.
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loadings of the observed variables on their factors in the
structural models are not reported here because they
did not differ substantially from those reported for the
confirmatory factor analytic model.

Discussion

This series of studies was designed to examine a
causal model of intrinsic motivation which placed the
constructs embedded in the Intrinsic Motivation Inven-
tory (IMI) in an appropriate theoretical relationship to
one another as indicated by the tenets of cognitive evalu-
ation theory. The first task was to develop an instrument
to assess perceived locus of causality, because it is a cen-
tral construct in the theory. Item reduction procedures
led to a set of internally consistent, factorially valid items
with high face validity, which was simple to administer
and sat easily with the IMI subscales.

In the next stage, two structural models, in which
perceived competence and perceived locus of causality
had causal influences on interest-enjoyment, pressure-
tension, and effort-importance, were compared with a
model in which perceived competence and perceived
locus of causality were concomitant with the other in-

trinsic motivation constructs. Although the overall fit of
the models was not particularly good, the results were
consistent with a causal explanation of the relationships
between the constructs. The fit indexes for the concomi-
tant model were marginally better than those of the me-
diational model, but the fit of the mediational model
was clearly better than that of the direct causal model.
Furthermore, when parsimony was taken into account,
the mediational model was superior to both the con-
comitant model and the direct causal model. In addi-
tion, and as predicted, in the direct causal model the
paths from perceived competence to the intrinsic moti-

Table 3. Means, standard deviations, and Cronbach’s alphas for
the LCE and IMI subscales

Scale M SD Alpha
LCE 4,068 1.416 .815
Perceived competence 4153 1.344 .805
Interest-enjoyment 5.694 1.398 .906
Pressure-tension 5.402 1.414 .817
Effort-importance 5,399 1.180 J21

Note. LCE = Locus of Causality for Exercise Scale; IMI = Intrinsic
Motivation Inventory.

Table 4. Completely standardized parameter estimates (factor loadings), tvalues?, and factor correlations for the confirmatory factor

analytic (concomitant) model (M1)

Interest-enjoyment

Pressure-tension

Effort-importance

Parameter Loading tvalue Parameter  Loading tvalue Parameter Loading tvalue
I .922 13.783 LX,, 839 11.438 LX,, .820 10.791
X, .929 13.973 LX;, 562 6.697 X .628 7.622
oy .650 8.242 X, 817 10.991 BXe .620 7.508
) .867 12.421 LX;, 685 8.577 bXos .408 4,631
LCE Perceived competence
Parameter Loading tvalue Parameter  Loading tvalue
D, .867 11.702 X 925 12.620
P 694 8.626 X 548 6.481
X, 762 9.148 Xgs .809 10517
Factor correlations 1 2 3 4 5
1 Interest-enjoyment ==
2 Pressure-tension .830 =
3 Effort-importance 877 .860 —
4 LCE 176 181 749 -
5 Perceived competence .565 548 .681 .623 —

Note. LX = Lambda-X, the loadings of the observed variables on their latent variables; LCE = Locus of Causality for Exercise Scale. All t

values and factor correlations significant (p < .001).

3L ISREL 8.03 does not provide standard errors and tvalues for the completely standardized solution. These tvalues are derived from the

unstandardized solution.
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vation constructs were weak, whereas in the mediational
model all the structural paths were moderate to strong.
It should be noted that in the direct causal model the
relationship between perceived locus of causality and
perceived competence was constrained to zero. Ideally,
this parameter would be free to be estimated. However,
doing this led to an improper solution in that the com-
pletely standardized parameter estimate for the path
from LCE to pressure-tension was greater than 1. As
Marsh (1993) pointed out, a logical prerequisite to evalu-
ating the goodness of fit of a model is that the empiri-
cal solution is proper. Constraining the relationship
between the exogenous variables solved this problem.
These results support the causal interpretation of
CET outlined earlier and suggest it is meaningful to hold

Markland and Hardy

perceived locus of causality, perceived competence, and
the indicators of intrinsic motivation at different con-
ceptual levels. Furthermore, although the mediational
model only approximated the interactive effects of per--
ceived locus of causality and perceived competence, the
comparison between the structural models supports the
contention drawn from CET that perceived competence
will only influence intrinsic motivation within the con-
text of some self-determination. After all, it is reason-
able to assume that one can feel competent at an activity
without necessarily feeling intrinsically motivated to
engage in it.

It is important, however, to bear in mind the limi-
tations of the study. First, the sample size for the fi-
nal analyses was relatively small. According to Baldwin

Table 5. Fitindexes for the confirmatory factor analytic (concomitant) and structural models

2 df p CFl NNFI IFl RMSEA p CAIC PNFI
Concomitant
model
M1 254,671 125 < .001 911 891 913 .089 <.001 525.627 .688
Structural
models
M2 332.907 129 <.001 861 835 863 109 < .001 580.302 669
M3 287.881 131 <.001 .893 875 .894 .095 <.001 523.495 .704

Note. CFl = Comparative Fit Index; NNFI = Non-Normed Fit Index; IFl = Incremental Fit Index; RMSEA = Root Mean Square Error of
Approximation; CAIC = Consistent Akaike’s Information Criterion; PNFI = Parsimony Normed Fit Index. (90% Cl for RMSEA not included due

to too small pvalue for 2.)

Table 6. Structural models: Parameter estimates (labeled paths: completely standardized solution) together with standard errors and ¢

values?, and disturbance terms for endogenous latent variables

Perceived competence LCE Disturbance terms
Path Error tvalue Path Error  tvalue
M2
I-E 172 .066 2.620 I-E 865 .080 10.879 I-E 221
P-T .148 .073 2.017 P-T 875 .094 9.353 P-T 212
E-| 353 085 4.148 E-1 .836 .099 8.435 E-l A7
M3
LCE .660 .097 6.826 I-E .897 .085 10.607 I-E 195
P-T .898 .096 9.332 P-T 194
E-I .930 103 9.028 E-l 135
LEE .565

Note. |-E = Interest-enjoyment; P-T = Pressure-tension; E-1 = Effort-importance. °LISREL 8.03 does not provide standard errors and tvalues
for the completely standardized solution. These standard errors are rescaled by dividing the completely standardized parameter estimates
by their tvalues derived from the unstandardized solution (Marsh, 1993).
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(1989) and Bearden, Sharma, and Teal (1982), a mini-
mum of 200 participants is required to produce stable
results. Bentler (1992) recommended a 5:1 ratio of
sample size to the number of parameters to be esti-
mated, while Anderson and Gerbing (1988) recom-
mended at least 150 participants. Clearly, the study
would have benefited from a larger sample. In addi-
tion, there was evidence that the assumption of mul-
tivariate normality for maximum likelihood
estimation was not upheld. This could bias down-
wardly the standard errors leading to an inflated num-
ber of statistically significant parameters (Byrne, 1994;
Muthén & Kaplan, 1985). Due to the small sample
size, it was not possible to use an asymptotic distribu-
tion free method of estimation.

A further limitation of the study is that it was cross-
sectional. According to CET, it is changes in perceived
locus of causality and perceived competence that in-
fluence intrinsic motivation, rather than their abso-
lute levels at any given time. While the results are
consistent with a causal interpretation, it would be
necessary to collect data longitudinally to demonstrate
these causal influences more convincingly. Finally, no
evidence for the external validity of the LCE has been
presented, although the strength of the relationships
between it and the indicators of intrinsic motivation
in this study suggests that it holds promise. However,
neither has the external validity of the IMI been estab-
lished firmly in previous work using the instrument.
Indeed, McAuley et al. (1989), while expressing opti-
mism about the ability of the IMI to assess intrinsic mo-
tivation, indicate that further work is required to validate
the measure.

Deci (1987) and Deci and Ryan (1990, p. 263) have
pointed out particular difficulties in the opera-
tionalization of intrinsic motivation. Deci (1987) warned
of the dangers inherent in assuming that measures of
persistence and self-reports of interest-enjoyment actu-
ally reflect intrinsic rather than extrinsic motivation. As
Deci (p. 182) putit:

There is simply no question that free-
choice persistence and interest/enjoy-
ment can reflect more than one source of
internal motivation.

He went on to say (p. 183-184):

Depending on the way questions are
worded, participants may actually be an-
swering different questions from those the
investigator intended to ask. For example,
imagine people who enjoyed doing a
puzzle because they got paid for doing it.
It was the payment they enjoyed, not the
puzzle activity itself.

30

Thus, if self-reported enjoyment is used to infer
intrinsic motivation, participants may appear to be
motivated intrinsically, when, in fact, the motivation
is extrinsic. In the current context, exercisers might
report enjoying physical activity, not for the intrinsic
rewards that stem from participation per se, but be-
cause they enjoy the extrinsic rewards associated with
participation, such as weight loss, improvement of
physical appearance, and social recognition (Ryan et
al., 1984). Therefore, the IMI could fail to distinguish
between the directional dimension of motivation (in-
trinsic or extrinsic) while still assessing the intensity
of motivation. The important issue is what the items
mean to the individual completing the questionnaire.
From a conceptual perspective, the effort-importance
subscale seems particularly troublesome, because it is
obvious that people will very often put a great deal of
effort into an activity to obtain extrinsic rewards.
Therefore, effort, either subjectively or objectively
operationalized, would not seem to be an unambigu-
ous indicator of intrinsic motivation.

The present authors’ concern is that the IMI in
its present form is becoming accepted by researchers
in sport and exercise psychology as a valid and reli-
able instrument, when, considering its theoretical
grounding, the evidence for this is not strong. The
authors contention is that a question mark remains
over the psychometric integrity of the IMI as it is cur-
rently used. In particular, it would seem that the prac-
tice of summing scores on the IMI subscales to arrive
at an overall indication of levels of intrinsic motiva-
tion fails to take account of the theoretical distinction
betwcen the antecedents of intrinsic motivation and
its indicators.

In conclusion, this study has highlighted poten-
tial conceptual and operational weaknesses of the
IMI as currently used. It also serves to point out the
difficulties inherent in operationalizing intrinsic
motivation and, in particular, the dangers of adopt-
ing operational definitions of constructs without en-
suring that they adequately reflect the theory from
which they are drawn. It is recommended that, before
the IMI becomes firmly established as the instrument
to use when assessing intrinsic motivation, further ef-
forts should be paid to establishing its construct va-
lidity (and indeed that of the LCE). Moreover, if
theory is to be advanced in this area, researchers
should concentrate on building and testing concep-
tually sound models. In the current context, this
means examining further the causal influences of per-
ceived competence and perceived locus of causality
on intrinsic motivation. As Deci (1987) argued, a pre-
occupation with simply predicting variance in opera-
tions rather than with the underlying theoretical
issues is likely to lead eventually to confusion rather
than clarity.
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Notes

1. The variance-covariance matrix used as data input
is available on request from David Markland (see address
under Authors’ Notes).

2. Univariate skewness values ranged from -1.247 to
-726 (M=-926). Univariate kurtosis values ranged from
-518 to .667 (M=.116). Normalized Mardia coefficients
computed using PRELIS 2.12a revealed that there was
significant multivariate skewness (z = 5.193, p<.001, but
not significant multivariate kurtosis (z = .767, p> .10).
3. The variance-covariance matrix used as data input
is available on request from David Markland (see address
under Authors’ Notes).

4. Univariate skewness values ranged from -1.262 to
1.655 (M =-.001). Univariate kurtosis values ranged from
-1.319 to 2.264 (M = -.238). Normalized Mardia coeffi-
cients computed using PRELIS 2.12a revealed that there
was significant multivariate skewness (z=51.170, p<.001,
and significant multivariate kurtosis (z = 15.698, p >
.001).
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