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A Meta-Analysis of Perceived Locus of Causality
in Exercise, Sport, and Physical Education Contexts

Nikos L.D. Chatzisarantis', Martin S. Hagger?, Stuart J.H. Biddle3,
Brett Smith4, and John C.K. Wang

L4University of Exeter?University of EssexiLoughborough University,
SNanyang Technical University

The present article conducts a meta-analytic review of the research adopting
the perceived locus of causality in the contexts of sport, exercise, and physical
education. A literature search of published articles identified three main re-
search foci: (a) the development of instruments that assess perceived locus of
causality; (b) examination of the construct validity of perceived locus of cau-
sality by investigating the relevance of the self-determination continuum as
well as by using antecedents (e.g., perceived competence) and outcomes (e.g.,
intentions); and (c) integration of Nicholls’ (1984) concepts of task and ego
orientation with perceived locus of causality. A meta-analysis using 21 pub-
lished articles supported the existence of a self-determination continuum from
external regulation to introjection and identification. In addition, path analy-
sis of corrected effect sizes supported the mediating effects of perceived locus
of causality on the relationship between perceived competence and intentions.
Results are discussed with reference to the assumptions of self-determination
theory, Vallerand’s (1997) hierarchical model of intrinsic/extrinsic motiva-
tion, and theories of behavioral intentions.

Key Words: self-determination theory, perceived competence, behavioral
intentions

Understanding adherence to health-related behaviors is an important avenue
for scientific inquiry. Knowledge of the fundamental processes and mechanisms
of human behavior can inform practice about how to promote human motivation.
Deci and Ryan'’s (1985) self-determination theory has become increasingly popu-

lar in studies of human motivation (Deci, Koestner, & Ryan, 1999a).
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Self-Determination Theory

Its Approach to Human Behavior

Self-determination theory postulates that intentional human behavior can be
described, in a parsimonious way, through two processes of intrinsic motivation
and internalization. Intrinsic motivation refers to “the doing of an activity for its
inherent satisfactions rather than for some separable consequences” (Ryan & Deci,
2000, p. 56). Cognitive evaluation is a sub-theory of self-determination theory that
attempts to understand factors that facilitate and undermine intrinsic motivation. It
has been postulated that intrinsic motivation is engendered when people are in
conditions that support three innate psychological needs: the need for self-deter-
mination, competence, and relatedness (Ryan & Deci, 2000). Self-determination
refers to the need to initiate and regulate one’s own actions. Competence refers to
the need to produce behavioral outcomes and to understand production of these
behavioral outcomes. Relatedness refers to the need to have satisfactory relation-
ships with others and with the social order in general (Deci & Ryan, 1990).

In a meta-analysis of experimental studies dealing with intrinsic motivation,
Deci et al. (1999a) established a relationship between experimental conditions in-
fluencing psychological needs and intrinsic motivation. In the experiments they
meta-analyzed, they assessed intrinsic motivation after exposing individuals to
conditions that either frustrated or satisfied psychological needs. The psychologi-
cal need for self-determination was manipulated by exposing individuals to condi-
tions of either choice or no choice. In addition, the need for competence was
manipulated by giving positive or negative feedback.

Following exposure to such conditions, participants’ levels of intrinsic moti-
vation were assessed in two ways. First, engagement in a target task during which
individuals were allowed to engage in alternative interesting tasks (free-choice
period) was used to represent a behavioral indicator of intrinsic motivation. Sec-
ond, a self-report measure of interest derived from the task chosen during the free-
choice period was used as a more covert measure of intrinsic motivation. Deci et
al. (1999a) reported that conditions which frustrated psychological needs under-
mined self-reported interest and overt involvement with the target task when com-
pared to conditions that facilitated the satisfaction of such needs. In addition, there
is evidence that intrinsically motivated behaviors are intentional. Chaiken (1980)
showed that people are more likely to express intentions to search information
about a topic when the topic is personally interesting to them vs. when it is not
(Chatzisarantis, Hagger, Biddle, & Karageorghis, 2002).

Although the concept of intrinsic motivation has attracted a great deal of
scientific interest and debate (see Eisenberg, Pierce, & Cameron, 2000), behav-
ioral regulation through intrinsic motivation is not the only type of social behavior
that individuals can engage in. For this reason, Deci and Ryan (1985) proposed an
organismic integration theory, which is a second sub-theory of self-determination
theory, to explain the process of internalization. Internalization is the process through
which individuals take in a value or regulation and progressively transform it so
that the regulation emanates from their own sense of self.

A model describing internalization and human motivation from an organis-
mic integration theory perspective is shown in Figure 1a. On the left side is
amotivation, referring to a person’s lack of intentionality and sense of personal



"UONBAIOW JISULIUI 0] UORBILNUSPI WOJj paiioads ale syred ‘Uoseal SIY) 04 ‘Parewlnsa ag Jouued UoeAllow JisuLiul
pue uoneIIIUSP! USSMISY SSOUBLIBAOD 210ja1ay) ‘B|qelien juapuadap e si uoneinbal paynuap| BI0N 3[eds DOTd Ul uoneibajul
10 sainsealw papnoul salpnis Ma) AIsA asnedaq painies) 1ou uonelbalu] ‘*D0Td 10 aimoanis Jap.o xajdwis *(q pue ©) — T ainbi4

286 / Chatzisarantis, Hagger, Biddle, Smith, and Wang

uonyemuns
0} NI

£€9'=4H
YS{auiosde LL
. 01 I
06'=4H 3%
uonenzoy | 8 uonezoy | C5 uonensay
MOW] 0) W S poynuop] |g | powolonu | | [euraIxy uogeAgouwry
ofa og=ca M eg=a”
(g
€S
uoneanoy | LL uoyensayg 65 uone[nzay v uonenssy
oluinul g 1 pognuspy < powafonuy | [euIaxXy UORBAROUIY
Y9 =4 \d ﬁw..l.m\q aw.um\d (
e



A Meta-Analysis of PLOC / 287

causation. Perceived incompetence and beliefs that behavior cannot reliably lead
to desired outcomes can precipitate amotivation. To the right of amotivation on the
self-determination theory continuum are four forms of extrinsic motivation: exter-
nal regulation, introjection, identification, and integration. Each form of regula-
tion reflects the achievement of outcomes that are separate from the behavior,
which is why they do not represent intrinsic motivation. Even so, they do reflect
different degrees of internalization.

Internalization is initialized by significant others to whom one feels attached
or related (Ryan & Deci, 2000). These externally prompted behaviors are repre-
sented by external regulation. Introjection lies next to external regulation and re-
fers to a behavior performed in order to avoid a pressuring emotion of guilt or
shame. External regulation and introjection describe less internalized and more
controlling forms of behavior because they refer to behaviors performed under
internal (i.e., introjection) or external pressure (i.e., external regulation). A less
controlling and more autonomous form of behavior is described by identification,
a behavior that is performed because the individual values it. During identifica-
tion, individuals accept and endorse the value of behavior as a reason for action,
thus, identified behavior reflects higher degrees of internalization.

The most autonomous and least controlling form of behavior is integrated
regulation, which refers to identifications that one brings into congruence with
other behaviors and roles he or she enacts in life. This definition of integrated
regulation presupposes that identification is a less autonomous form of behavioral
regulation than integration, because regulation through identification may conflict
with preexisting values and behaviors. In their study, Deci, Eghrari, Patrick, and
Leone (1994) established a relationship between experimental conditions that in-
fluence psychological needs and internalization of an initially boring activity. In
this experiment, the provision of a rationale, acknowledgement of tension and
pressure associated with involvement in a boring activity, provision of choice, and
use of nonpressuring language (e.g., “may” or “could” vs. “should” or “must”)
were all found to facilitate internalization.

Ryan and Connell (1989) developed an instrument, in an educational con-
text, termed the Perceived Locus of Causality scale (PLOC). The PLOC measures
external regulation, introjection, identification, and intrinsic motivation. These
dimensions of the PLOC scale were also found to conform to a simplex-ordered
structure. A simplex-ordered structure is evident when correlations between adja-
cent types of behavior (e.g., external regulation and introjection) are higher than
correlations between dimensions that lie further apart (e.g., external regulation
and identification). Furthermore, simplex-ordered correlation matrices indicate the
presence of a continuum, which Deci and Ryan (1990) describdeagl@pmen-
tal continuum of self-determinatioHowever, Ryan and Deci (2000) also suggest
that support of a continuum does not preclude the possibility for individuals to
internalize a new behavior at any point along this continuum, depending on prior
experience and current situational factors.

Applications in Sport, Exercise, and Physical Education

The concept of PLOC provides a very comprehensive view of human moti-
vation. As Ryan and Deci (2000) put it, “even a brief reflection suggests that mo-
tivation is hardly a unitary phenomenon” (p. 54), yet many theories of intentional
behavior still define and operationalize motivation as a unitary phenomenon
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(Bagozzi & Kimmel, 1995). In sport, exercise, and physical education contexts,
research has dealt with the development and examination of construct validity of
instruments that measure intrinsic motivation and internalization. A number of
studies have also examined relationships between measures of PLOC and Nicholls
(1984) achievement goals theory (Biddle, Soos, & Chatzisarantis, 1999; Goudas,
Biddle, & Fox, 1994; Ntoumanis 2001b; Wang, Chatzisarantis, Spray, & Biddle,
2002).

With regard to measurement issues, there is a French version of the Sport
Motivation Scale (SMS), developed by Briere, Vallerand, Blais, and Pelletier
(1995) and translated into English by Pelletier, Fortier, Vallerand, Tuson, and
Blais (1995)translated into Bulgarian by Chantal, Guay, and Martinova (1996);
and translated into Greek by Georgiadis, Biddle, and Chatzisarantis (2001). The
Sport Motivation Scale assesses amotivation, external regulation, introjection, iden-
tification, and three types of intrinsic motivation: to know (e.g., “for the pleasure it
gives me to know more about the sport that | practice”); to accomplish (e.qg., “be-
cause | feel a lot of personal satisfaction while mastering certain difficult move-
ments”); and to experience stimulation (e.g., “for the intense emotions”). In the
context of physical activity is a Behavioral Regulation in Exercise Questionnaire
(BREQ) developed by Mullen, Markland, and Ingledew (1997), and the Exercise
Motivation Scale (EMS) developed by Li (1999). Finally, Goudas et al. (1994)
adapted Ryan and Connell's (1989) Self-Regulation Questionnaire as well as
Vallerand, Pelletier, and Blais et al.'s (1992) Academic Motivation Scale in the
physical education context. This PLOC scale for physical education measures ex-
ternal regulation, introjection, identification, and intrinsic motivation, but not inte-
grated regulation.

Despite differences in measurement, correlations between different types of
behavior, described by PLOC, have been shown to conform to a simplex-ordered
structure. Therefore, studies do support the hypothesized self-determination con-
tinuum. However, studies have predominantly used a visual inspection of correla-
tions (observed, or correlations corrected for attenuation) in inferring the presence
of the continuum. An observed correlation matrix is simplex-ordered when a model
specifying linear dependencies between adjacent dimensions only, and not between
nonadjacent dimensions, explains the observed correlation matrix satisfactorily
(Joreskog, 1970). Tests of this kind can be conducted with structural equation
modeling techniques, on a LISREL or EQS interface. In the sport context, only
two studies, Li and Harmer (1996) and Li (1999), confirmed the simplex pattern of
the Sport Motivation Scale and the Exercise Motivation Scale through structural
equation modeling techniques. Thus it is not yet known whether a simplex model
can represent results (i.e., correlations) from studies using PLOC in the contexts of
sport, exercise, and physical education.

Research on sport has also explored associations between PLOC and other
psychological variables in an attempt to examine the construct validity of PLOC.
Briere et al. (1995) and Pelletier et al. (1995) found positive correlations between
more autonomous forms of behavior (identification and intrinsic motivation) with
hypothesized determinant (e.g., perceived autonomy, competence) and outcome
variables (e.g., effort, intentions). Moreover, in the context of physical education,
Goudas et al. (1994) found associations between PLOC and Nicholls’ (1984) con-
cepts of task and ego orientation (see also Ntoumanis, 2001b). Two studies pointed
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to positive relationships between perceived relatedness, autonomy, and PLOC (Li,
1999; Ntoumanis, 2001a). This empirical evidence supports the construct validity
of PLOC because PLOC is correlated with hypothesized determinant and outcome
variables (Briere et al., 1995; Goudas et al., 1994; Pelletier et al., 1995). However,
correlational studies also raise an important question about the role of PLOC in the
prediction and explanation of physical activity.

In the physical education context, research has addressed this question but
yielded equivocal results. Using path analysis, Goudas et al. (1994) found perceived
competence to mediate the effects of PLOC and of task and ego orientatitieson
tions. However, Goudas, Biddle, and Underwood (1995) also point out that per-
ceived competence covaries with PLOC in predicting intentions. Yet, in another
study Biddle et al. (1999) found PLOC to mediate effects of perceived compe-
tence and of task and ego orientation on intentions (Ntoumanis 2001a). Hence the
role of PLOC in predicting and explaining physical activity is still an open question.

Research Hypotheses

The present study examines the adequacy of three models in explaining re-
sults from studies using PLOC and other psychological antecedents and outcomes
of physical activity. The adequacy of the models is tested through a combination
of meta-analytic and path-analytic techniques (Hunter & Schmidt, 1990; Tett &
Meyer, 1993). Meta-analytic applications permit researchers to make inferences
about a relationship after correcting correlation coefficients and variance of corre-
lations for statistical artifacts of sampling error and measurement error (reliabil-
ity). The logic of meta-analysis is that, in many instances, equivocal results are
published because of statistical artifacts (sampling and measurement error), and
controlling for such statistical artifacts permits more accurate inferences about a
set of relationships.

The present study will correct two correlation matrices for sampling error
and measurement error by using a model of random effect sizes (Schmidt & Hunter,
1999). The first meta-analysis will correct correlations and variance of correla-
tions between dimensions of PLOC. Whether or not the corrected correlations
between dimensions of PLOC conform to a simplex-ordered structure will then be
examined through path analysis. Given that in the exercise and sport psychology
literature, intrinsic motivation is operationally defined as either one- or three-
dimensional, the adequacy of a one-dimensional and a three-dimensional model in
explaining correlation matrices will be examined (see Figure 1).

The second meta-analysis will correct correlation coefficients and variance
of correlations between PLOC, perceived competence, and intentions. The extent
to which PLOC mediates the effects of perceived competence on intentions will
then be examined using path analysis (Figure 2). The present study will not meta-
analyze the relationships between perceived autonomy, relatedness, and PLOC,
since only a few studies employed measures of relatedness and autonomy. Be-
cause contemporary research has treated perceived competence as an antecedent
of PLOC and intentions as an outcome variable (Briere et al., 1995; Pellettier et
al., 1995; Vallerand, 1997), it is hypothesized that PLOC will mediate the effects
of perceived competence on intentions. This final hypothesis reflects our interpre-
tation of Deci and Ryan'’s (1985) self-determination theory.
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Method

Selection of Studies

We conducted an electronic CD-ROM search using the following key words:
self-determination theory, organismic-integration theory, perceived locus of cau-
sality, self-determination continuum, autonomy continuum, physical exercise, sport,
athletics, physical education classes, school, and classroom. We used the follow-
ing databasesSport Discug1974—-2001)Psychlit(1974—-2003)ERIC andBrit-
ish Educational Inde 974 to 2003)Australian Educational Indefd 978 to 2003)
andCanadian Educational Indg4976 to 2003), and thedex to These¥Ve used
Ryan and Deci’s (2000) review and the meta-analysis conducted by Deci, Koestner,
and Ryan (1999a, 1999b) to locate other articles that might not have been included
in the electronic databases.

From the pool of articles using the self-determination theory, studies were
rejected on the basis of three criteria: (a) did not include statistical data; (b) did not
use measures of PLOC; and (c) did not use at least two dimensions of PLOC (see
Markland & Hardy, 1997). Based on these criteria, we subjected the results from
21 articles to statistical analysis. The studies are presented in Table 1. Meta-ana-
lytic correlations between dimensions of PLOC and competence, intentions, and
PLOC were estimated on the basis of cross-sectional observations. Note that meta-
analyses which include a small number of studies are as important as those which
include large number of studies, given that they can be used to conduct second-
order meta-analysis (Hunter & Schmidt, 1990; Schmidt, 1996). However, when
meta-analyzing a small number of studies, it is important to control for inflated
Type | error rates that the Hunter and Schmidt meta-analysis procedure produces
(Field, 2001). In the present meta-analysis, the predicted Type | error rates of rela-
tionships that are hypothesized to be significant range from .07 for the external
regulation/introjection relationship to .15 for the introjection/intrinsic-motivation-
to-know relationship. To reduce Type | error rates, we accepted a correlation as sig-
nificant when it was three times as large as its respective standard error (Field, 2001).

Statistical Analysis

The present meta-analysis gathered information from each study in terms of
sample size, reliability, age, gender, purpose, context, design, measures used in the
study, and type of PLOC measure. Based on sample and reliability information,
we corrected the correlation coefficients of each study and variance of correlations
across studies for sampling error and measurement error. Correlations were not
corrected for restriction or enhancement in range because there is not a normative
study reporting the population standard deviations of PLOC (Hunter & Schmidt,
1990). We attempted to retrieve as much information as possible from authors (via
email) and/or to estimate correlation coefficients from statistics as reported in the
articles. Not all the required statistical information could be obtained, and there-
fore results of the present meta-analyses were based on distributions of correlation
coefficients and of reliability information. According to Hunter, Schmidt, and Jack-
son (1982), such meta-analysis is as accurate as meta-analysis using complete in-
formation.
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Based on statistical information gathered from the studies, we estimated four
parameters: (a) a correlation coefficient corrected for sampling error; (b) a correla-
tion corrected both for sampling error and measurement error; (c) a standard error,
which reflects variance of correlations corrected for sampling error (Hunter &
Schmidt, 1990); and (d) a standard deviation reflecting variance of correlations,
corrected for sampling error and measurement error (Whitener, 1992).

The corrected correlations, standard errors, and standard deviations can be
used to calculate both confidence and credibility intervals. Confidence intervals can
be constructed by using standard errors around corresponding correlations that are
corrected for sampling error (Whitener, 1992). Large standard errors and confi-
dence intervals suggest that the power of the meta-analysis is low, perhaps owing
to inclusion of a small number of studies. Standard errors and confidence intervals
are therefore estimates of the accuracy of a correlation coefficient. A credibility
interval can be constructed by using standard deviations around the correlations
corrected for sampling error and measurement error. Credibility intervals indicate
the extent to which an association (e.g., a relationship between external regulation
and introjection) is consistent across studies. If artifacts account for less than 75%
of the uncorrected variance (Hunter et al., 1982), the credibility intervals are con-
sidered large and the results across studies are inconsistent. If, by contrast, arti-
facts account for more than the 75% of the uncorrected variance, the credibility
intervals are considered small and the results are consistent across studies.

In the case of large credibility intervals, researchers can use a moderator
analysis to investigate whether study characteristics might explain variance in study
results. A moderator analysis involves the classification of studies into groups on
the basis of some criteria (study characteristics) and then running separate meta-
analyses for each group of studies. With regard to applications of PLOC, reason-
able classification criteria can be the context that instruments of PLOC are referring
to (e.g., sport, physical education, or exercise) or gender (Chantal et al., 1996).
Finally, the present meta-analysis examined the adequacy of the models shown in
Figures 1 and 2 in terms of how they explain the corrected correlation matrices
through path analysis by following Cudeck’s (1989) and Tett and Meyer’s (1993)
recommendations.

Results

Effect Sizes and Consistency of Study Results

Table 2 presents correlation coefficients between dimensions of PLOC, cor-
rected for sampling error and measurement error, as well as standard errors and
standard deviations of these correlation coefficients. The magnitude of the corre-
lations suggests the presence of a continuum, given that the correlation coeffi-
cients between the adjacent factors (e.g., external regulation and introjection) are
greater than those between the factors lying further apart on the hypothesized con-
tinuum (e.g., external regulation and identification). The relatively low standard
error suggests that, in spite of the small number of studies, the correlations are
relatively accurate. The magnitude of standard errors indicates the extent of sec-
ond-order sampling error (Hunter & Schmidt, 1990). It also supports the power of
the present meta-analysis to detect significant relationships between adjacent
dimensions of PLOC at the .001 alpha levels. None of the correlations between
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adjacent dimensions of PLOC were statistically insignificant. The relatively large
standard deviations of the correlation coefficients, however, do indicate the pres-
ence of moderating variables.

To examine whether context explains variability in study results, we split
the studies in terms of the context that PLOC instruments referred to (education
vs. sport vs. leisure physical activity) and performed three meta-analyses for each
group of studies. We classified the studies in terms of context on the basis of the
PLOC constructs employed, since primary studies used different PLOC constructs
depending on the context being examined. In comparison to single-group meta-
analysis, the moderator analysis did not reduce the variability in study results, nor
did it point out statistically significant differences between correlations after ap-
plying Hunter and Schmidt’s (199@jtests that account for second-order sam-
pling error. However, the power of this moderator meta-analysis is low because
the predicted Type Il error rates are estimated to be .50 at the .05 alpha level
(Field, 2001). Given the low power of moderator analysis for detecting differ-
ences between correlations at the .05 alpha level, and even less power at the .001
alpha level, the conclusion that conteeies noexplain variability in study re-
sults must be treated with caution.

The Simplex-Ordered Structure of PLOC

Examination of the hypothesized simplex-ordered structure of correlation
coefficients, corrected for sampling and measurement error, was conducted through
path analysis. Cudeck (1989) suggested that path analysis could be performed on
correlation matrices only if the hypothesized models are not scale-invariant. A
model is scale-invariant when it does not constrain parameter estimates at a fixed
non-zero value. When a model constrains parameters at some non-zero value, itis
not scale-invariant and path analysis on correlation matrices is inappropriate. In
the present study, the hypothesized model is scale-invariant because parameters
are not fixed at non-zero values. For example, the hypothesized model required
path coefficients between the adjacent dimensions of the PLOC to be free, and
path coefficients between nonadjacent dimensions to be fixed to zero.

Figure 1a and 1b displays parameter estimates of two models that are hy-
pothesized to explain correlations corrected for sampling error and measurement
error. Through the model shown in Figure 1a, we can examine the extent to which
a correlation matrix involving only one dimension of intrinsic motivation to expe-
rience stimulation is simplex-ordered. The comparative fit index of this model
was .98, which satisfies recent criteria for good fit (Hu & Bentler, 1999).

With regard to the model's parameters, amotivation and identification were
positively associated with external regulation and intrinsic motivation, respec-
tively. Moreover, path coefficients supported a positive indirect effect of external
regulation on identification via introjection (indirect effect = .27). However, the
Lagrange Multiplier Test did reveal improvements in model fit if the paths from
amotivation to identification and from external regulation to intrinsic motivation
were released. Estimation of these paths improved model fit (chi-square change =
170.75p <.001), and negative relationships were found between amotivation and
identification (—.24) and between external regulation and intrinsic motivation (—
.20). These negative relationships did not reject the hypotheses relating to the
simplex-ordered structure of the correlation matrix, however, because the direct
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Table 2 Meta-Analytic Estimates of Correlation Coefficients Between

Dimensions of PLOC

Correlation Error
No. of Sample coefficients estimates
studies size SE ME SE SD

Amotivation / External regulation 10 4198 41 .53 .06 .24
Amotivation / Introjection 12 4927 .10 .14 .03 .13
Amotivation / Identification 10 4124 -11 -15 .07 .29
Amotivation / IM to know 4 1914 -11 -14 .05 .10
Amotivation / IM to accomplish 4 1914 -16 -.20 .06 .13
Amotivation / IM to experience

stimulation 8 3996 -20 -27 .06 .22
External regulation / Introjection 17 7085 .34 .45 .04 19
External regulation /Identification 16 6011 .08 .10 .06 .34
External regulation / IM to know 4 1914 .13 .16 .07 .16
External regulation / IM to accomplish 5 2016 .09 A1 .09 .25
External regulation / IM stimulation 18 7745 -.09 -.12 .06 .32
Introjection / Identification 17 6397 40 .55 .02 11
Introjection / IM to know 4 1914 .15 .19 .05 .10
Introjection / IM to accomplish 4 1914 .22 .29 .05 .11
Introjection / IM to experience

stimulation 17 7156 31 .39 .03 .15
Identification / IM to know 4 1914 .36 .48 .07 17
Identification / IM to accomplish 5 2016 .32 43 .06 .16
Identification / IM to experience

stimulation 16 6011 .58 .75 .05 .25
IM to know / IM to accomplish 4 1914 .62 .75 .04 .10
IM to know / IM stimulation 5 2015 .55 .69 .04 .10
IM to accomplish / IM stimulation 5 2016 .62 .79 .08 .21

Note IM = intrinsic motivation. Correlation coefficient corrected for: sampling error (SE);
Sampling error and measurement error (ME). Error estimates are standardS&rarsi(
standard deviation$SD). Underlined correlation coefficients are not significantly different
from zero at .001 alpha level.

effects of amotivation to identification, and of external regulation to intrinsic mo-
tivation, were smaller than the indirect effects of external regulation to identifica-
tion. These results therefore support the conclusion that the structure of correlation
matrices involving external regulation, introjection, and identification are indeed
simplex-ordered, and that this structure is independent from amotivation and in-
trinsic motivation, as would be predicted by proponents of self-determination theory
(Deci & Ryan, 1985; Ryan & Connell, 1989).
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We examined the simplex-ordered structure of the correlation matrix,
operationalizing intrinsic motivation on three dimensions, by estimating the pa-
rameters of the model of Figure 1b. Unlike the model of Figure 1a, the fit of this
second model did not exceed recent criteria of good fit; but it did exceed older
criteria of good fit, given that the comparative fit index was .92 (Hu & Bentler,
1999). The Lagrange Multiplier Test indicated that the model’s fit would improve
significantly if three parameters were assumed to be greater than zero (chi-square
difference = 129.42) < .001). These parameters were concerned with two paths
from amotivation to intrinsic motivation to accomplish, and to identification, as
well as with a path from external regulation to intrinsic motivation to experience
stimulation.

After these path coefficients were released, path-analytic estimates revealed
a positive indirect effect from external regulation to identification (indirect effect
=.30). In addition, the paths indicated by the Lagrange Multiplier Test were all
negative and their absolute values were smaller than the indirect effect of external
regulation on identification. Collectively, these results support the simplex-ordered
structure of correlation matrices including external regulation, introjection, and
identification. In addition, the strength of the structure is independent of the three-
dimensional concept of intrinsic motivation.

Mediating Effects of PLOC

Table 3 presents correlation coefficients, corrected for sampling and mea-
surement error, between PLOC, perceived competence, and intentions, as well as
standard errors and deviations of each pairwise correlation coefficient. The rela-
tively low standard errors suggested that, in spite of the small number of studies,
correlations were accurate and significantly different from zep<at001. An
exception was the correlation coefficient between external regulation and compe-
tence, which was statistically insignificant at the .001 alpha level. With the excep-
tion of standard deviations for correlation coefficients between competence and
intentions, and between amotivation and competence, all other standard devia-
tions were large.

To examine the mediating effects of PLOC on the relationship between per-
ceived competence and intentions, we conducted a path analysis using correla-
tions, corrected for sampling and measurement error, as an input matrix (Tables 2
and 3). In keeping with the path model of Figure 1, the model of Figure 2 is scale-
invariant because none of the parameters were fixed at a non-zero value (Cudeck,
1989). The only parameters that were fixed at a zero value were direct effects of
perceived competence on intentions. Finally, residual correlation coefficients be-
tween adjacent dimensions of PLOC were estimated because the important ante-
cedent variables of perceived autonomy and relatedness were missing (i.e., the
model is incomplete). Therefore the only hypothesis that was tested concerned the
mediating effects of PLOC in the perceived competence/intention relationship.
Note here that the power of the path model to detect a direct association between
competence and intentions is very low, given that the Type Il error rates of the
correlation between competence and intentions are estimated to be .17 at the .05
alpha level (Field, 2001).

The comparative fit index for the model of Figure 2 was .97, and thus ex-
ceeded recent criteria for good fit (Hu & Bentler, 1999). Furthermore, the Lagrange
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Table 3 Meta-Analytic Estimates of Correlation Coefficients Between PLOC,
Perceived Competence, and Intentions

Correlation Error
No.of Sample coefficients estimates

studies size SE ME SE SD
Amotivation / Competence 5 2161 -27 -.36 .07 .03
External regulation / Competence 7 3784 -.01 -.02 .07 .26
Introjection / Competence 8 4112 24 .34 .04 12
Identification / Competence 7 3024 .35 .48 .05 .18
IM to experience stimulation /

Competence 7 3784 .48 .62 .06 .20
Amotivation / Intentions 3 724 -36 -.48 .07 .15
External regulation / Intentions 6 2454 -15 -20 .04 .13
Introjection / Intentions 7 2782 .23 .30 .04 A1
Identification / Intentions 6 1695 .39 .50 .06 A7
IM to experience stimulation /

Intentions 6 2454 .53 .67 .07 .19
Competence / Intentions 5 1332 .38 A7 .02 .00

Note Correlation coefficient corrected for: sampling error (SE); Sampling error and measure-
ment error (ME). Error estimates are standard en®Bs énd standard deviationS[p).
Underlined correlation coefficients not significantly different from zero at .001 alpha level.

Multiplier Test did not indicate improvements in model fit if the direct effect of
perceived competence to intentions was estimated. With regard to parameters of
the model, there were statistically significant indirect effects of perceived compe-
tence to intentions via amotivation, intrinsic motivation to experience stimulation,
and introjection. The remaining indirect paths were not significant. The total effect
of perceived competence on intentions was .51. Therefore, results of the path analy-
sis support the existence of indirect effects of perceived competence on intentions
via amativation, introjection, and intrinsic motivation to experience stimulation,
but not via external regulation and identification.

Discussion

The Self-Determination Continuum

The meta-analysis of correlations between dimensions of PLOC support two
conclusions pertinent to the self-determination continuum in sport and exercise.
The models presented in Figure 1a and 1b support the conclusion that the pattern
of correlations between external regulation, introjection, and identification con-
form to a simplex-ordered structure. However, a correlation matrix including mea-
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sures of intrinsic motivation (unidimensional and three-dimensional intrinsic mo-
tivation) and amotivation is not, strictly speaking, a simplex-ordered matrix be-
cause the Lagrange Multiplier Test points out linear dependencies between
nonadjacent dimensions. Furthermore, estimation of nonhypothesized paths of
amotivation and intrinsic motivation, suggested by the Lagrange Multiplier Test,
did not attenuate the hypothesized indirect effects of external regulation to identi-
fication via introjection. These results therefore support the assumptions of self-
determination theory concerning the independence of internalization and
intrinsically motivated processes.

More specifically, it has been suggested that intrinsic motivation, amotivation,
and internalization are different processes (Deci et al., 1999a; Ryan & Deci, 2000).
Intrinsic motivation occurs when interest is the main factor that motivates behav-
ior. In contrast, internalization explains how individuals become motivated to en-
gage in an initially boring activity (Deci et al., 1994). During internalization,
experiences of enjoyment and interest are still important (Deci & Ryan, 1990);
however, internalization is expected to be phenomenologically aversive, at least
during the initial stages of interaction with the behavior. In the present meta-analy-
sis, the unpleasant nature of internalization processes is supported by the mediat-
ing effects of introjection on the relationship between external regulation and
identification that were not attenuated by amotivation and measures of intrinsic
motivation.

A second conclusion regarding the validity of the self-determination con-
tinuum is concerned with variability of study results. Results of primary studies
appear to be variable because none of the standard deviations of correlations be-
tween dimensions of PLOC were small (Standage, Duda, & Ntoumanis, 2003).
Variability of results from primary studies cannot be attributed to context or type
of PLOC measure, given that moderator analysis did not reveal any significant
results. However, the Type Il error rates of this moderator analysis should be in-
flated because of the relatively small number of studies. Ideally, a moderator meta-
analysis of a larger set of studies will permit a statistically powerful moderator
analysis, using context (physical education, sport, physical activity), gender, and/
or age.

An important variable that might have contributed to variable results across
studies is concerned with study design. Few of the studies using PLOC were ex-
perimental (Standage, Treasure, Duda, & Prusak, 2003). Most of the designs were
cross-sectional or prospective and used self-report measures. Moreover, prospec-
tive studies were aimed at the prediction of repeated measures of behavior and did
not assess dimensions of PLOC and intentions repeatedly. From the perspective of
self-determination theory, the continuum is assumed to be a “developmental con-
tinuum,” meaning that with time comes a progressive change of various internal-
ization processes (Ryan & Deci., 2000). According to Li (1999), a developmental
continuum can be confirmed through panel designs, and by assessing individuals
over time while assessing PLOC at least twice (Hertzog & Nesselroade, 1987).
Such designs provide more accurate testsdevelopmentaself-determination
continuum and, consequently, may help deduce accurate inferences about the self-
determination continuum. For this reason, the present conclusions about the pro-
cess of internalization should be treated as tentative because of the cross-sectional
design of the studies.
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On the Antecedents and Consequences of PLOC

In addition to examining the structure of correlations between dimensions of
PLOC, the meta-analysis was used to examine associations of PLOC with ante-
cedent and outcome variables. Similar to correlations between dimensions of PLOC,
the meta-analysis of correlations between PLOC with perceived competence and
intentions revealed accurate but inconsistent results across studies. Such inconsis-
tency alerts researchers on the existence of possible moderator variables. Accu-
racy of correlations, however, supports the power of the meta-analysis to detect
statistically significant relationships.

Path analysis, using the correlation matrix corrected for sampling and mea-
surement error (see Table 3) as input matrix, supported the mediating effects of
PLOC on the relationships between perceived competence and intentions. Mediat-
ing effects of PLOC provide strong support of Vallerand’s (1997) hierarchical model
of intrinsic and extrinsic motivation. More specifically, Vallerand found that at a
contextual level of analysis such as a school setting, perceived self-determination
mediated effects of sport competence on intentions. However, that study used a
composite score, collapsing across dimensions of PLOC.

The present meta-analysis replicates the findings reported by Vallerand, in
addition to having used all the dimensions of PLOC. This analysis allows us to
conclude that the effects of perceived competence on intentions vary as a function
of PLOC. According to Deci and Ryan (1985), effects of perceived competence on
intrinsic motivation (and hence on intentions) can be expected when a controlling
aspect or informational aspect of internal events (such as competence) is salient to
the individuals. The present study confirms this proposition in the context of sport,
education, and leisure physical activity by showing that perceived competence
influences intentions via intrinsic motivation to experience stimulation, introjec-
tion, and amotivation (Ntoumanis, 2001a; Ryan, Koestner, & Deci, 1992).

Although relationships between perceived competence and dimensions of
PLOC are in line with theoretical predictions of self-determination theory, the re-
lationship between introjection and intentions is less well explained. In general,
most of the studies used Ajzen and Fishbein’s (1980) theoretical and operational
definition of intentions, which assumes that intentions represent volitional deci-
sions. However, the unique effect of introjection on intentions indicates that the
latter may not always represent volitional decisions, given that introjection repre-
sents behavior that is endorsed with a sense of compulsion. Therefore a final, but
tentative, conclusion that can be drawn from the results of the present meta-analy-
sis is that intentions confound volitional and forced decisions.

As a result, it can be argued that theories which represent volitional pro-
cesses through unidimensional measures of intentions contain an element of inde-
terminacy because unidimensional intentions confound volitional and forced
decisions. For this reason it may be appropriate to use alternative measures of
intentions, such as integrated intentions (Chatzisarantis, Biddle, & Meek, 1997),
which differentiate between volitional and forced decisions. Furthermore, it can
be suggested that measures of integrated intentions and PLOC may differ. Inte-
grated intentions indicate the degree to which a decision to engagssjiective
action is volitional. In contrast, the PLOC leaves time unspecified as it measures
one’s usual motivation in leisure time.



A Meta-Analysis of PLOC / 303

Conclusions

Results of the present meta-analysis support the existence of a self-determi-
nation continuum from external regulation to identification via introjection. Also,
the self-determination continuum appears to be independent from amotivation and
intrinsic motivation. Thus it can be concluded that internalization, intrinsic moti-
vation, and amotivation constitute qualitatively distinct processes. Moreover, re-
sults from the path analysis show that introjection and intrinsic motivation mediate
the effects of perceived competence on physical activity. Hence physical compe-
tence is a necessary but not sufficient condition for developing strong intentions
and an internal PLOC, given that perceived competence can induce introjections.

As for the apparent inconsistency of results, relationships between dimen-
sions of PLOC and between PLOC and perceived competence and intentions vary
greatly, even after accounting for differences in sample size and reliability be-
tween studies. Variation in study results is an indicator of possible moderator vari-
ables that the present meta-analysis might not have been powerful enough to detect,
due to the small number of studies available. However, the power of the present
meta-analysis is sufficient to detect statistical significance of hypothesized rela-
tionships that are greater than .30 at the .05 alpha level. Hence the failure to ex-
plain variability in study results is due to small differences that may represent the
influence of context on relationships between dimensions of PLOC. Therefore,
given the high power and low Type | error rates, which have been controlled by
reducing the alpha level to .001, the results of the present meta-analysis allow
confidence in the aforementioned conclusions.
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