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and Relatedness in Exercise: The Basic
Psychological Needsin Exercise Scale

Symeon P. Vlachopoul os and Sotiria Michailidou
Department of Physical Education and Sport Science at Serres
Aristotle University of Thessaloniki, Greece

The development process and initial validation of the Basic Psychological Needsin
Exercise Scale (BPNES) are presented in thisstudy. The BPNESisadomain-specific
self-report instrument designed to assess perceptions of the extent towhichtheinnate
needs for autonomy, competence, and relatedness (Deci & Ryan, 2000) are satisfied
in exercise. Two separate samples of 508 and 504 participants were employed from
privatefitness centersfor scale calibration and validation purposes, respectively. The
results demonstrated an adequate factor structure, internal consistency, general-
izability of the factor dimensionality across the calibration and the validation sam-
ples, discriminant validity and predictive validity; acceptable stability of the BPNES
scores over 4 weeks also was found. In addition, the scale scores were found to be
largely unaffected by socially desirable responding and specifically the tendency for
impression management.
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Understanding why individuals participate in and adhere to exercise has attracted
considerable attention in exercise science research (Biddle, 1995; Dishman, 1994;
Doganis& Theodorakis, 1995; McAuley, Pena, & Jerome, 2001, Vallerand, 2001).
Ryan, Frederick, Lepes, Rubio, and Sheldon (1997) have successfully employed
Self-determination Theory (SDT; Deci & Ryan, 1985, 2000) in thisrespect. Inthe
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context of SDT, social-contextual supports of the basi ¢ psychological needsfor au-
tonomy, competence, and relatedness are considered essential to motivation and
psychological growth in any domain (Ryan, 1995).

The need for autonomy reflects the desire of individuals to be the origin or
source of their own behavior (Deci & Ryan, 1985) and is experienced when indi-
viduals perceive their behavior as self-endorsed (Ryan & La Guardia, 2000). The
need for competence refers to one's propensity to interact effectively with one's
environment and to experience opportunitiesto exercise and express one’s capaci-
ties (Ryan & La Guardia, 2000). Producing desired outcomes and preventing un-
desired events, however, cannot satisfy the needs for autonomy and relatedness
(Deci & Ryan, 2000). The need for relatedness refers to feeling connected with
significant others, cared for, or that one belongsinagiven socia milieu. According
to Ryanand LaGuardia(2000), relatednessreflects“ the desireto have otherstore-
spond with sensitivity and careto one's experience and who convey that oneissig-
nificant and loved” (p. 150). Factorsinthe socia environment that fulfill the needs
for autonomy, competence, and relatedness will facilitate intrinsic motivation and
the internalization of extrinsic motivation, whereas neglecting or thwarting of
these needs will adversely affect self-determined motivation (Vallerand, 1997,
2001). These nonhierarchical, innate, and universal needs differ from one’s con-
scious or unconscious wants or goals and refer to the nutriments or the conditions
that are essential to psychological growth. Psychological health requires that all
three needs are satisfied (Deci & Ryan, 2000).

Ryan (1995) has recognized that differences in the degree to which the three
needs are supported between domains may lead to differencesinintegration within
the individual. According to Vallerand's (1997) hierarchical conceptualization of
motivation, theinnate needs and motivations are represented at three levels of gen-
erality: theglobal (personality) level, the contextual (lifedomain) level, and the sit-
uational level. Top-down and bottom-up influences are forwarded among these
levelswhereby individuals motivation at higher levelsin the hierarchy affects mo-
tivation in lower levels whereas the reverse is also true. Owing to the emphasis
placed on domain-specific research by Ryan (1995) and Vallerand (1997), do-
main-specific scales are necessary to explain and predict behavior accurately in
various domains. The extent to which the three needs are satisfied in various do-
mains has been examined in anumber of studies using context-specific scales such
asthe Basic Need Satisfaction at Work Scale (Deci et al., 2001) and the Basic Need
Satisfactionin Relationships Scale (LaGuardia, Ryan, Couchman, & Deci, 2000).

A number of researchers who have employed a diary methodology have dem-
onstrated that fulfillment of the basic psychological needs corresponded with
greater well-being (Gagne, Ryan, & Bargmann, 2003; Reis, Sheldon, Gable, Ros-
coe, & Ryan, 2000; Sheldon, Ryan, & Reiss, 1996). Researchers using a goal
methodol ogy have concluded that satisfaction of the three needs during an activity
predicted enhanced well-being (Sheldon & Elliot, 1999), whereas researchers us-
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ing cross-sectional designs have demonstrated the positive motivational influences
of the fulfillment of the basic needs in various contexts such as education (Val-
lerand, Fortier, & Guay, 1997), sport (Reinboth, Duda, & Ntoumanis, 2004), exer-
cise (Markland, 1999), and work (Deci et a., 2001), as well as in relation to
well-being (Sheldon & Bettencourt, 2002), and prosocial behavior (Gagne, 2003).
Overall, need fulfillment systematically leads to enhanced motivation and psycho-
logical well-being within various life domains.

According to Ryan (1995) and in line with predictions in Vallerand's (1997,
2001) Hierarchical Model of Intrinsic and Extrinsic Motivation (HMIEM), need
support will promote psychological well-being, satisfaction, and the experience of
a number of exercise-related positive motivational conseguences. We hypothe-
sized that in exercise, such consequences would be higher levels of exercise enjoy-
ment and interest in the activity, higher concentration on the task during exercise, a
more positive attitude toward exercise, stronger intention for continued exercise
involvement, a greater sense of felt control over sustaining exercise involvement,
and higher frequency of weekly exercise participation. According to Vallerand
(2001), the effects of the innate needs on the motivational consequences are theo-
retically channeled through the participants motivations for exercising. The more
the participants’ basic needs are satisfied, the more one'slevels of self-determined
motivation may increase, leading to enhanced psychological functioning (Deci,
1980).

Flow state (Jackson, 1996) is an enjoyable state relevant in the context of exer-
cise participation. As concentration is aflow component (Jackson, 1996), individ-
uals who enjoy and are absorbed in the process of exercise are expected to be
highly concentrated on the task at hand. As far as attitude and intention are con-
cerned, and in line with the three-component view of the attitude construct (Ajzen
& Fishbein, 1980), the experience of enhanced psychological functioning may
contribute to the affective component of the participants’ attitude toward exercise
whichinturn may strengthen participants’ attitudes. Inturn, apositive attitude may
contribute to stronger intentions for sustaining exercise involvement (Ajzen &
Fishbein, 1980); hence, attitude and intention were expected to be positively pre-
dicted by the need constructs. In addition, a positive link was expected between
need satisfaction and internal locus of control but not external locus of control.
Higher levels of self-determination correspond with a greater sense of ownership
of the enactment of exercise behavior, and, consequently, a greater sense of anin-
ternal but not an external locus of control. Finally, the higher levels of enjoyment
and satisfaction that may accrue from support of the basic needs may correspond
with a higher weekly frequency of exercise participation.

With respect to the relative importance of each of the three needsin predicting
the motivational outcomes, the need for competence was expected to correlate
more strongly with the positive motivational conseguences compared to the needs
for autonomy and relatedness. Such afinding was expected dueto the nature of the
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domain under study where the physical and athletic element dominates. Clearly, a
perception of progress with respect to the end result and feelings of effectance in
exercise were expected to more powerfully predict the positive motivational out-
comes under study. Furthermore, because intrinsically motivated behaviors are
based on peopl€e's needs to feel competent and self-determined (Deci, 1975) and
because interest is said to be the basis of intrinsically motivated behavior (Izard,
1977), enjoyment and interest was expected to correlate more strongly with auton-
omy compared with the remaining outcomes. With regard to relatedness, Deci and
Ryan (2000) discussed the less central role of this need in the maintenance of in-
trinsically motivated behavior for some situations. They suggested that supports of
relatedness may not be necessary as proximal factors in the maintenance of intrin-
sic motivation in situations where individuals may engage in isolation. Therefore,
because many individuals engage in exercise in isolation, the motivational out-
comes were expected to more strongly correlate with autonomy and competence
rather than relatedness.

Despite the importance of a domain-specific instrument to assess the extent to
which the three innate psychological needs are satisfied in exercise, the lack
thereof may impede progressin better understanding the role of the three needsin
the initiation and maintenance of exercise behavior. Therefore, this study was de-
signed to investigate the development and initial validation of an exercise-specific
self-report scale to assess perceptions of autonomy, competence, and relatedness
among exercise participants. Such an endeavor would contribute an instrument
useful in testing the theoretical tenets of SDT with respect to the role of the need
constructs in motivational processes underpinning exercise involvement.

PURPOSE AND HYPOTHESES

This study included the following scale construction steps: (a) the item develop-
ment and the examination of the content validity of the scale; (b) theitem selection
for inclusion into the final version of the scale; (¢) the examination of the factor
structure, internal consistency, generalizability validity, and discriminant validity;
(d) the examination of the predictive validity of the scale and the degree to which
the BPNES item scores are susceptible to socially desirable responding; (€) the ex-
tent to which the psychometric properties of the scale in the calibration sample
would be replicablein avalidation sample; and (f) the test—retest reliability of the
instrument’s scores over a 4-week period.

The hypotheses forwarded were that (a) the selected items would confirm the
hypothesized three-factor structure; (b) the instrument subscaleswould emergein-
ternally consistent; (c) the factor structure of the scale would be invariant across
the calibration and the validation samples including specifically the factor load-
ings, factor variances, factor covariances, and item uniquenesses; (d) the instru-
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ment’s factors would emerge as related but distinct constructs; (€) the subscales’
mean scores would be predictive of key exercise-related motivational outcomes
and would be related in theoretically expected ways with such outcomes; (f) the
items and subscal e mean scoreswould not attract socially desirable responses; and
(g) the need subscale mean scores would remain relatively stable over a 4-week
time period (i.e., mean stability; Schutz, 1998). Asfar astherelationshipswith the
motivational outcomes were concerned, all of the outcomes were hypothesized to
be more strongly correlated with autonomy and competence rather than related-
ness wheresas the external locus of control would be unrelated to all of the need
variables because it does not reflect any degree of responsibility on the part of the
participants for regulating their exercise behavior. Finally, enjoyment and interest
would be more strongly correlated with both autonomy and competence compared
to the remaining outcomes.

METHOD

Participants

Both samples comprised Greek-speaking exercise participants, men and women,
ages 18to 64 yearswho voluntarily participated in organized exercise programsin
private fitness centers. Participants were paying to use the fitness centers. This
population was targeted because approximately 50% of such participants are at
risk of dropping out of organized exercise programs within 6 months from pro-
gram initiation (Dishman, 1994). Item selection and initial validity examination of
the items took place in the calibration sample (CS) whereas a validation sample
(V'S) was used to examine the extent to which the psychometric properties would
bereplicated in aseparate sample representing the same population. Datafrom the
V Swere collected 5 months after data had been collected from the CS. Individuals
were not randomly assigned to the samples. The sampleswere different in terms of
individualswho comprised the sampl es, fitness centers used, and thetimeperiod in
which data collection took place.

Calibration Sample

Therewere 508 Greek-speaking exercise partici pants attending structured exercise
programsin five large private fitness centersin Thessal oniki, acity in the northern
part of Greece. The gender breakdown was 254 men and 254 women. All partici-
pants had attended at least six exercise sessions by thetime they provided their re-
sponses. The participants’ age ranged from 18 to 55 years (M = 30.06 years, SD =
8.13 years). Their exercise experience ranged from afew monthsto 38 years (M =
8.18 years, D = 7.30 years). The weekly frequency of their exercise participation
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ranged from one to seven times per week (M = 3.82, SD = 1.16). Their average ex-
ercise class duration was approximately 1% hr (M = 84.55 min, SD = 29.69 min).
For activity type, 102 participants (20.1%) reported that they were mainly involved
in group-type activities such as aerobics, body pump, tae-bo, and cycling, whereas
313 participants (61.6%) were mainly involved in conventional weight-training ac-
tivities such asfree styleweight lifting. Finally, 93 participants (18.3%) reported ex-
ercise activity involving a combination of the aforementioned activities.

Validation Sample

There were 504 participants attending structured exercise programs in five large
private fitness centers, different from the centers used for the CS, in Thessal oniki,
Greece. There were 246 men (48.8%) and 258 women (51.2%). All of the partici-
pants had attended at |east six exercise sessions by the time they provided their re-
sponses. Participants' age ranged from 18 to 65 years (M = 28.92 years, SD = 8.45
years). The participants' exercise experienceranged from afew monthsto 45 years
(M =6.88 years, SD = 6.91 years). The weekly frequency of exercise attendance
ranged from one to seven times (M = 3.74, SD = 1.07) and the average exercise
class duration ranged from 40 to 240 min (M = 85.08, SD = 30.08). For activities,
109 participants (21.6%) reported that they were mainly involved in group-type
activities such as aerobics, body pump, tae-bo, and cycling, whereas 280 partici-
pants (55.6%) were mainly involved in conventional weight-training activities
such as free style weight lifting. Finally, 108 participants (21.4%) reported exer-
cise activity involving a combination of the af orementioned activities.

Retest Sample

The retest sample comprised 75 exercise participants. Data were collected from
one of the fitness centers used for the VS data collection. There were 46 men
(61.3%) and 29 women (38.7%). The participants age ranged from 18 to 55 years
(M =28.43, SD = 8.36). The participants’ exercise experience ranged from afew
months to 45 years (M = 8.64, SD = 8.66), and their weekly attendance in the fit-
ness center ranged from one to six times (M = 4.02, D = 1.03). The duration of
their exercise classes ranged from 45 to 190 min (M = 93.46, SD = 33.77). For ac-
tivities, 10 participants (13.3%) reported to beinvolved in group-type activities, 44
(58.7%) in conventional weight-training activities, whereas 21 individual s (28%)
reported to be involved in a combination of the af orementioned activities.

Measurement Tools

Seven external variables were assessed. The variables of concentration, attitude,
and internal—external locus of control were considered to be cognitive variables.



PSY CHOLOGICAL NEEDSIN EXERCISE 185

Exercise enjoyment was considered to be an affective variable. Intention for exer-
ciseinvolvement and frequency of participation were considered to be behavioral
variables.

Concentration. To assess the participants concentration levels, four items
were used from the Concentration subscal e of the Trait Flow Scale (TFS; Jackson,
Kimiecik, Ford, & Marsh, 1998). Construct validity evidence has been reported for
the TFS through correlations with theoretically related variables (Jackson et dl.,
1998). Item wording was modified to become appropriate for use in exercise by
substituting the term sport with the term exercise. The scale items adopted the fol -
lowing stem: “During my participationinthisexercise program ... .” Sampleitems
were: “My attention is totally focused on what | am doing,” and “I find it easy to
keep my attention wherel should be ... " Inline with the TFS response scale, par-
ticipants provided their responses on a 5-point Likert-type scale ranging from 1
(never) to 5 (always). The Cronbach’s (1951) alpha coefficient was .84 for the CS
and .84 for the VS.

Intrinsic Motivation Inventory. To determine the degree to which partici-
pants enjoyed their exercise classes, the Enjoyment-Intrinsic Interest subscale
was employed from the Intrinsic Motivation Inventory (IMI; McAuley, Duncan,
& Tammen, 1989) that has been adapted and used successfully with a Hellenic
population in school-based physical education classes (Goudas, Dermitzaki, &
Bagiatis, 2000). Goudas et a. provided evidence for the structural validity of the
IMI in a Hellenic sample. Scale items were modified for use in exercise. The re-
spondents indicated the extent of their agreement with the subscales' items on a
5-point Likert-type scale ranging from 1 (do not agree at all) to 5 (very strongly
agree). Sampleitemsincluded thefollowing: “In general, | find my involvementin
exercisevery interesting,” and “Ingeneral, | havealot of funwhen | exercise” The
aphavalue was .78 for the CSand .83 for the VS.

Attitude. Attitude toward exercise participation was assessed by the follow-
ing question: “I think that participating in exercise five times per week is ... " In
line with recommendations by Ajzen and Fishbein (1980), participants responded
to four bipolar adjectives on a 7-point semantic differential scale (i.e., 1 [“ex-
tremely boring”] to 7 [“ extremely interesting”]). The adjectives used were “harm-
ful-beneficial,” “pleasant—unpleasant,” “boring—interesting,” and “important—un-
important.” The frequency of exercise participation included in these items falls
within the guidelines forwarded by the American College of Sports Medicine
(ACSM:; 1990) for physiological and psychological changesto occur and be main-
tained through regular exercise participation. Adequate reliability evidence for
these items has been provided in a Greek exercise context by Theodorakis (1994).
The alphavalue for both the CS and the VS was .80.
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Intention. To assess strength of intention for continued exerciseinvolvement,
three items were used: “| intend/l will try/l am determined to continue participat-
ing in this exercise program five times per week for the remainder of thisyear.” In
line with Ajzen and Fishbein (1980), participants responded on a semantic differ-
ential scaleranging from 1 (extremely unlikely) to 7 (extremely likely). Satisfactory
reliability has been demonstrated for the intention items in a Greek exercise con-
text (Theodorakis, 1994). Once more the frequency of exercise participation in-
cluded intheintention itemswas based on ACSM (1990) guidelinesfor the appro-
priate frequency of exercise behavior that should be undertaken for healthy adults
to obtain and maintain a number of physiological and psychological benefits. The
alphavalues for both samples were .95.

Athletic Behavior Locus of Control Scale. To assess the degree to which
the participants felt they had control over sustaining their exercise involvement,
their internal—external locus of control levels were assessed. To this end, the Ath-
letic Behavior Locus of Control Scale (@eodmwpdxng, 1993) was employed. This
scale has been modified for a Greek population based on the Exercise Locus of
Control Scale (McCready & Long, 1985). The subscales used in this study were
the “Internal Locus of Control” subscale and the “External Locus of Control—In-
structor” subscale. Participantsindicated their agreement with six “internal locus”
and three “external locus’ items responding on a 5-point answer scale ranging
from 1 (strongly disagree) to 5 (strongly agree). Items adopted the following stem:
“Sustaining my involvement in exercise five times per week for the remainder of
thisyear in the present fitness center depends ... .” Sample itemsfor the “internal
locus’ subscalewereasfollows: “totally on me,” “on my own actions,” and “onmy
patience.” For the “external locus’ subscale, sampleitemswere “totally on the fit-
ness instructor” and “totally on the fitness instructor’s exercise program.” The al-
phavaluesfor theinternal locus of control were .94 for the CSand .91 for the VS.
For external locus of control the apha values were .87 and .88, respectively, for
each one of the samples. Evidence of structural and predictive validity of the scale
has been provided by @eodwpdkng (1993).

Frequency of exercise participation. The weekly frequency of exercise
participation served as abehavioral indicator of the participants’ persistencein ex-
ercise. Weekly frequency was estimated over thelast 2 months from the time of the
initiation of data collection.

Social Desirability Scale. To assess the extent to which the scale’s items
may be susceptible to social desirability, Reynolds's (1982) Social Desirability
Scale was administered with the aforementioned scales. Thisis a 13-item short-
ened version of Crowne and Marlowe's (1960) Social Desirability Scalethat origi-
nally comprised 33 items. The items describe culturally approved behaviors that
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have a low incidence of occurrence. Reynolds (1982) provided satisfactory evi-
dence of factorial validity, reliability, and concurrent validity of the scale.

Item Development and Content Validity

Initially the operational definitions of the constructs of interest were examined.
Owing to alack of existing instruments to assess basic need satisfaction in exer-
cise, the SDT Basic Psychological Needs Scales were consulted (Deci & Ryan,
2001). Thirteen items were written to reflect Autonomy, 10 itemsto reflect Com-
petence, and 8 itemsto reflect Relatedness specific to the exercise domain. One of
the two researchers had extensive experience as an exercise participant and exer-
cise instructor in private fitness centers. The items were examined by a panel of
three judges with SDT expertise. Two of the judges were sport scientists with a
doctoral specialization in exercise psychology in the area of SDT, whereas the
third judge was a practitioner with a specialization in exercise psychology in the
area of SDT. The judges were selected due to their knowledge regarding the con-
cepts of the basic psychological needsin SDT. Thejudges were provided with the
operational definitions of the constructs of interest and were asked to indicate (a)
which psychological need they thought each item tapped, (b) the degree of rele-
vance of eachitem to the construct intended to tap, and (c) the clarity of item word-
ing. One item was deleted from each of the Autonomy and Competence subscales
and two new items were added to the Relatedness subscale. The new item list in-
cluded 12 Autonomy items, 9 Competence items, and 10 Relatednessitems. After
the new items were examined, they were distributed in questionnaire form to 20
exercise participants from one private fitness center to actively engage the partici-
pants in the process of content validation. The participants were provided with
written instructions and were asked to comment in writing on theform, on theclar-
ity and personal relevance of the itemsin the context of exercise, and to highlight
any problems with item comprehension. The item response format was a 5-point
Likert-type scale anchored by 1 (totally disagree), 2 (agree a little bit), 3 (moder-
ately agree), 4 (strongly agree), and 5 (very strongly agree).

Procedures

Due to a lack of a comprehensive list of the Greek exercising population, non-
probability sampling procedures were used with convenience sampling. Partici-
pantswereincludedineach sampleto achievearatio of participantsto parametersto
be estimated in the three-factor CFA model greater than 15 to 1. The same proce-
dures were followed during data collection for both samples. Initially, the fithess
center managers were informed about the purpose of the study and permission for
approaching the participants was secured. The participantswere systematically in-
tercepted by research assistants(every second person) aroundreceptionareasduring
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varioustimes of day (morning, afternoons, and evenings). Datawere collected dur-
ing both weekdays and weekends. Before administration of the questionnaires, the
participants signed an informed consent form for participation in the study while
they were informed that no harm or danger of any kind was involved and that their
parti ci pation would beanonymous. Thequestionnaireswerecompl eted beforeiniti-
ation of the exercise class. Questionnaire completion took approximately 12 min.

Data Analyses

To select the final BPNES items, the model generating approach (Joreskog, 1993)
was employed through CFA procedures using the EQS software (Bentler, 1995).
Thefirst phase of the analysesinvolved estimating three“ one-factor” CFA models,
one for each BPNES factor. The aim was to identify those items that strongly de-
fined their intended factor and drop those items that were weakly associated with
the factor. The second phase involved the estimation of “two-factor” CFA models
with correlated factors representing all the possible pairs of the BPNES factors
(see Table 1). The purpose wasto identify those items whose presence in the mod-
els maximized the overall goodness-of-fit indexes, and drop the remaining items.
The items to be dropped were identified by inspection of the goodness-of-fit in-
dexes and the largest standardized residuals provided by EQS. The third phase of
the analyses involved the estimation of one “three-factor” CFA model including
thefinal 12 itemsto be included in the scale.

Inlinewith Hoyle and Panter (1995), thefit indexes used for model assessment
were the chi-square statistic (x2), the Comparative Fit Index (CFI), and the

TABLE 1
Fit Indexes for One-Factor and Two-Factor CFA Models in Phases 1 and 2
Scaleor Item %2 df p (A NNFI CFI SRMR  RMSEA
Phase 1
Autonomy (four items) 5.842 2 181 .987 .996 .014 .062
Competence (five items) 32.050 5 .001 .952 .976 .027 .103
Relatedness (seven items) 86.869 14 .000 961 974 .025 101
Phase 2
Autonomy/competence 79.298 19 .001 .959 972 .035 .079
(eight items)
Autonomy/rel atedness 82.688 26 .001 975 .982 .038 .066
(nine items)
Competence/relatedness 137922 26 .001 .950 .964 .035 .092
(nine items)

Note. N =508. CFA = Confirmatory Factor Analysis; NNFI = Non-Normed Fit Index; CFl =
Comparative Fit Index; SRMR = Standardized Root Mean Residual: RMSEA = Root Mean Squared
Error of Approximation.
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Non-Normed Fit Index (NNFI). CFI values range between 0 and 1 and are unaf-
fected by sample size (Byrne, 1994). NNFI and CFl values greater than .90 indi-
cate a good fit of the model to the data (Hu & Bentler, 1995), whereas values
greater than .95 indicate an excellent fit (Hu & Bentler, 1999). In addition, the
Standardized Root Mean Residual (SRMR), the Root Mean Squared Error of Ap-
proximation (RMSEA), and the 90% RMSEA confidence interval (Cl) were ex-
amined. Valuescloseto .08 for the SRMR and .06 for the RM SEA areindicative of
an adequate model fit (Hu & Bentler, 1999). The 90% RMSEA CI was examined
to assess the stahility of the RMSEA across samples. Also, the Akaike's Informa-
tion Criterion (AIC) was used for comparing competing CFA models because it
takesinto account both the goodness of fit of the model and the number of parame-
ters that have to be estimated to achieve that degree of fit in a balanced way
(Bentler, 1995).

RESULTS

Theresults section includes three major sections entitled confirmatory factor anal-
ysis, predictive validity, and test—retest reliability. The first section includes sub-
sections on descriptive statistics, discriminant validity, and factorial invariance.

Confirmatory Factor Analysis

Statistical description of BPNES jtems. The univariate skewness values
of the BPNESitemsranged from—1.02to—.34 for the CSand from—.78to—.11 for
the VS. The univariate kurtosis values ranged from —41 to 1.09 for the CS and
from —31 to .75 for the VS. The Mardia's coefficient (Mardia, 1970) of multi-
variate kurtosis was 83.97 for the CS and 47.16 for the VS indicating multivariate
normality in both samples. For this CFA model, multivariate normality was indi-
cated by Mardia’'s values lower than 168 based on the formula p (p+2) where p
equalsthe number of observed variables (see Bollen, 1989). Theresults of thefinal
three-factor CFA model (see Table 2 for scal e items) showed an adequate fit of the
model to the datafor both the CS (y2= 166.43, p <.001, df = 51, NNFI = .96, CFl =
.96, SRMR = .04, RMSEA = .06, 90% CI = .05-.07) and the VS (y2=122.28, p <
.001, df = 51, NNFI = .97, CFl = .97, SRMR = .03, RMSEA = .05, 90% CI =
.04-.06). In the CS, the factor loadings ranged from .59 to .91. The latent factor
correlations were .79 (Autonomy-Competence), .50 (Autonomy-Relatedness),
and .41 (Competence-Relatedness). Inthe V'S, the factor loadings ranged from .60
t0.89. The correlations between the need | atent factorswere . 76 (Autonomy-Com-
petence), .48 (Autonomy-Relatedness), and .55 (Competence-Rel atedness). Stan-
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TABLE 2
Three—Factor CFA Parameter Estimates for the BPNES Items on the Validation Sample

Item Item
BPNES Items Skewness  Kurtosis Loadings Uniqueness SMCs
Autonomy 1: The exercise program | follow is highly compatible with my choices and interests. —595 .264 .699 715 .488
Autonomy 2: | feel very strongly that the way | exercise fits perfectly theway | prefer to —781 .756 .765 .644 .585
exercise.
Autonomy 3: | feel that theway | exerciseis definitely an expression of myself. -419 184 750 .661 .563
Autonomy 4: | feel very strongly that | have the opportunity to make choices with respect to the -575 .390 .847 531 .718
way | exercise.
Competence 1: | feel | have been making a huge progress with respect to the end result | pursue. -331 -.013 .599 .801 .359
Competence 2: | feel that | execute very effectively the exercises of my training program. —419 .057 713 701 .508
Competence 3: | feel that exerciseis an activity in which | do very well. —403 431 .790 .614 .624
Competence 4: | feel that | can manage with the requirements of the training program | am -111 .068 750 .662 .562
involved.
Relatedness 1: | feel extremely comfortable when with the other exercise participants. —.365 -250 1901 435 811
Relatedness 2: | feel that | associate with the other exercise participantsin avery friendly way. -.362 -313 .895 446 .801
Relatedness 3: | feel there are open channels of communication with the other exercise —451 -.148 .770 .638 .593
participants.
Relatedness 4: | feel very much at ease with the other exercise participants. -.357 -.180 .869 .495 754

Note. N =504. CFA = Confirmatory Factor Analysis; BPNES = Basic Psychological Needsin Exercise Scale; SMC = Squared Multiple Correlation. All
factor loadings and item uniquenesses are statistically significant (p < .05).
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dardized factor loadings, squared multiple correlations, and item uniqueness esti-
mates based on the VS together with the item wording are presented in Table 2.1

Discriminant validity. To examine the empirical separability of the BPNES
factors, aseries of CFA models that involved all the possible combinations of the
BPNES factors were compared to the three-factor model. Overal, the results
showed that the three-factor model was significantly better compared to the other
modelsin both samplesindicating that the three factorswere empirically separable
(Table 3).

BPNES factorial invariance. To assess the generalizability validity of the
scale’sscores (Messick, 1995), theinstrument’sfactorial invariance was examined
across the CS and the VS. According to Marsh (1993), the invariance of all factor
loadingsisthe minimal condition for factorial invariance. Byrne (1994) argued for
the usefulness of “partial invariance” of factor loadings that is a less demanding
test. According to Bentler (1995), the invariance of measurement errorsistheleast
important hypothesis to test. In line with Marsh (1993), a totally noninvariant
multisample model (Model 1) was computed first to serve as a baseline model on
which the following model swould be compared. In Model 2, factor loadingswere
constrained to be equal whereas further equality constraints were added to the fac-
tor covariancesin Model 3. In Model 4, the factor variances were also constrained
to be equal whereasin Model 5, equality constraints were added on item unique-
nesses. The goodness-of-fit indexes and results of the chi-square difference tests
are presented in Table 4. All the multisample modelswere in general supported by
the data. The Lagrange Multiplier test showed that out of the 12 items, the factor
loadings of the third Autonomy and the fourth Competence items emerged as
noninvariant, whereas the covariance between the Competence and Relatedness
factors was a so noninvariant across samples. All factor variances were invariant
whereas three item uniquenesses were found to be noninvariant. The chi-square
difference tests showed that the more constrained model s were significantly worse
in terms of fit compared to the less constrained models, except for the difference
between Models 3 and 4; however, despite the significance of the model differ-
ences, the magnitude of thefit indexes showed that even when all parameterswere
constrained (Model 5), the model still had an excellent fit to the data (NNFI and
CFl > .95; Hu & Bentler, 1999).

Overall, for the CS, BPNES item mean scores ranged from 3.75to 4.03 for Au-
tonomy, from 3.53 to 4.00 for Competence, and from 3.49 to 3.84 for Relatedness.

1The BPNES items presented in Table 2 have not been systematically translated from Greek using
the back-trandl ation procedure and have not been psychometrically tested for their reliability and valid-
ity aspects. They are presented for the purpose of conveying to interested non-Greek-speaking readers
the meaning of the items.
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TABLE 3
Fit Indexes of the Three-Factor and Alternate BPNES CFA Models in Discriminant Validity Analyses
BPNES CFA Models %2 df NNFI CFlI SRMR RMSEA 90% ClI AIC
Calibration sample
One-factor model: Model 1 1,450.153 54 .5639 .623 133 .226 .216—-.236 1,342.152
Two-factor models
Autonomy-competence: Model 2 314.115 53 912 .930 .054 .099 .088-.109 208.114
Autonomy-relatedness: Model 3 987.932 53 .686 .748 .168 .187 .176-.197 881.931
Competence-relatedness: Model 4 930.363 53 .705 .763 176 181 .170-191 824.363
Three-factor model: Model 5 166.434 51 .960 .969 .046 .067 .056—.078 64.434
Validation sample
One-factor model: Model 1 1,172.474 54 .601 .673 .136 .203 .193-213 1064.474
Two-factor models
Autonomy-competence: Model 2 284.349 53 916 .932 .053 .093 .083-.104 178.349
Autonomy-relatedness: Model 3 859.572 53 707 .746 147 174 .164-.184 753572
Competence-relatedness: Model 4 660.813 53 779 .823 135 151 141-161 554.812
Three-factor model: Model 5 122.288 51 973 979 .036 .053 .041-.065 20.288

Note. In the two-factor models, each pair of factors indicates those items allowed to load onto the same factor. The remaining items loaded onto their re-
spective factor. BPNES = Basic Psychological Needsin Exercise Scale; CFA = Confirmatory Factor Analysis; NNFI = Non-Normed Fit Index; CFl = Compara-
tive Fit Index; SRMR = Standardized Root Mean Residual; RM SEA = Root Mean Squared Error of Approximation; Cl = Confidence Interval; AIC = Akaike's

Informaton Criterion.
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TABLE 4
Results of BPNES Multisample Analyses Across the Calibration and Validation Samples

x? df
Multisample Models x? df difference  difference  NNFI  CFlI  SRMR RMSEA  90%Cl
Model 1: Totally noninvariant 288.723 102 — — .966 974 .041 .041 .037-.048
Model 2: Invariant factor loadings 316.765 114 28.04* 12 .967 972 .067 .042 .036-.047
Model 3: Invariant factor loadings and factor covariances  332.977 117 16.21* 3 .966 .970 .064 .043 .037—-.048
Model 4: Invariant factor loadings, factor covariances 332976 117 0.00 0 .966 .970 .064 .043 .037-.048
and factor variances
Model 5: Invariant factor loadings, factor covariances, 360.449 126 27.47* 9 .966 .967 .062 .043 .038—-.048

factor variances, and item uniquenesses

Note. BPNES= Basic Psychological Needsin Exercise Scale; NNFI = Non-Normed Fit Index; CFl = Comparative Fit Index; SRMR = Standardized Root
Mean Residual; RMSEA = Root Mean Squared Error of Approximation; Cl = Confidence Interval.

*p< .05
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The Cronbach’s (1951) alphavalueswere .84 for Autonomy, .81 for Competence,
and .92 for Relatedness. Factor loadings ranged from .60 to .86 for Autonomy,
from .59 to .78 for Competence, and from .80to0 .91 for Relatedness. Item correla
tionswith the Socia Desirability Scale ranged from .00 to .18, whereas the corre-
lation with the mean Autonomy score was .13, with the mean Competence score it
was .14, and with the mean Relatedness scoreit was .17. All the correlation values
were significant (p < .05, N = 508) except for the first Competence item. The val-
uesobtained fromthe V S on the af orementioned statistical indexeswerevery close
to those reported for the CS.

Predictive Validity

A series of latent variable structural equation models (SEM) were tested to deter-
mine the predictive efficacy of each one of the latent need constructs with respect
to the outcome variables. These latent outcome variables were concentration, en-
joyment and interest, attitude toward exercise, intention for continued exercisein-
volvement, internal locus of control, externa locus of control, and weekly fre-
guency of exercise participation. Frequency was treated as an observed variablein
a nonstandard SEM model (see Bentler, 1995). Besides the amount of variance
predicted in each outcome variable by the three needs, the extent of invariance of
the structural path coefficients across the samples was also examined through
multisample analyses.

The completely standardized beta coefficients (structural paths) reported are
based on the CS. For concentration, the coefficientswere—.11 (ns) for Autonomy,
.56 (p < .05) for Competence, and .06 (ns) for Relatedness (26% variance ex-
plained; NNFI = .97, CFl = .97, RMSEA = .04). For enjoyment and interest, the
coefficientswere .25 (p < .05) for Autonomy, .51 (p < .05) for Competence, and .05
(ns) for Relatedness (58% variance explained; NNFI = .96, CFl = .96, RMSEA =
.05). For attitude, the coefficients were .07 (ns) for Autonomy, .40 (p < .05) for
Competence, and .04 (ns) for Relatedness (23% variance explained; NNFI = .94,
CFl =.95, RMSEA =.06). For intention, the coefficients were .03 (ns) for Auton-
omy, .30 (p < .05) for Competence, and .04 (ns) for Relatedness (12% variance ex-
plained; NNFI = .96, CFl = .97, RMSEA = .06). For internal locus of control, the
coefficientswere .01 (ns) for Autonomy, .24 (p < .05) for Competence, and .04 (ns)
for Relatedness (7% variance explained; NNFI = .95, CFI = .96, RMSEA = .06).
For external locus of control, the coefficients were .00 (ns) for Autonomy, —03
(ns) for Competence, and .06 (ns) for Relatedness (0% variance explained; NNFI =
.96, CFl =.97, RMSEA = .05). For frequency of exercise participation, the coeffi-
cientswere .14 (ns) for Autonomy, .21 (p < .05) for Competence, and —03 (ns) for
Relatedness (10% variance explained; NNFI = .95, CFl = .96, RMSEA = .06). A
series of multisample analyses with equality constraints on the structural path co-
efficients demonstrated invariance for al the path coefficients across the two sam-
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ples except for the coefficient of the link of Autonomy with enjoyment and inter-
est. The completely standardized value of the coefficient for the VS was .52 (p <
.05). The invariance of the path coefficients demonstrated the robustness of the
predictive validity findings.

Test—Retest Reliability

To assess the test—retest reliability of the BPNES subscal e scores, 75 exercise par-
ticipants of the VS were re-assessed over a 4-week period. Similar intervals have
been used in examining the temporal stability of scores from domain-specific
scales assessing variablesin the SDT framework in exercise and sport (1-week in-
terval, Li, 1999; 5-week interval, Pelletier et al., 1995). To examine the stability of
the scales, the intraclass correlation coefficient (ICC; Vincent, 1995) was used.
| CC values between .70 and .80 indicate acceptable level s of stability, between .80
and .89 moderate levels of stability, and .90 or higher high stability (Vincent,
1995). For Autonomy, the mean score changed from 3.94 (SD = 0.66) to 3.97 (SD
= 0.67) with an ICC value of .97. For Competence, the mean changed from 3.80
(SD = 0.57) to 3.81 (SD = 0.59) with an ICC value of .97. For Relatedness, the
mean changed from 3.70 (SD = 0.73) t0 3.74 (SD = 0.75) with an ICC value of .97.
The results revealed high levels of test—retest reliability for al three BPNES
subscales.

DISCUSSION

The development and initial validation of the BPNES, a domain-specific self-re-
port instrument designed to assess perceptions of the extent to which the innate
psychological needs for Autonomy, Competence, and Relatedness are satisfied in
exercise (Deci & Ryan, 1985, 2000), have been reported here. The results of this
study largely supported a number of psychometric qualities of the scale including
itsfactorial composition, internal consistency, test—retest reliability over a4-week
period, the reproducibility of the factor structure across two separate samples rep-
resenting the same population, discriminant validity, predictive validity with re-
spect to a number of motivational outcomes, and low correlations between the
need scores and social desirability scores.

BPNES Factor Composition and Reliability

The results of the CFA supported the three-factor structure of the BPNES. There-
sults revealed that the 12 BPNES items had an acceptable factor structure with
strong factor |oadingsto definetheir respective factors. Factor correlationswere of
a moderate size except for the correlation between Autonomy and Competence
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that was quite strong; however, despite the sizeabl e correl ation between these fac-
tors, comparisons of competing CFA modelsin the context of discriminant validity
analyses demonstrated that they represented correlated but distinct constructs.

In the context of discriminant validity analyses, the model in which the Auton-
omy and Competence items were specified to load onto the same factor resulted
into acceptable goodness-of -fit indexes, yet much worse than the fit indexes of the
three-factor model. Accepting the two-factor model as correctly specified would
imply that the combined Autonomy-Competence factor would be employed for
predicting various motivational outcomes; however, the predictive validity results
revealed that it was only enjoyment/interest that was independently predicted by
both Autonomy and Competence scores whereas all the remaining outcomes ex-
cept the external locus of control were predicted significantly and considerably
only by the Competence factor. These findings in conjunction with the consider-
ably better fit indexes of the three-factor model led us to accept the initially hy-
pothesized three-factor model as the best representation of the latent structure of
the BPNES responses.

The extent to which the factor structure that emerged from the CS would be
replicable in the VS was examined through tests of factorial invariance. Despite
that the factor structure was confirmed in both the CS and the VS independently
through CFA, the tests of factorial invariance demonstrated the equivalence of all
the factor loadings across the samples except for the third Autonomy and the
fourth Competence items; however, in both samples, these particular factor load-
ings were greater than .750. These results supported the robustness of the BPNES
factor composition. In line with calls for assessment of scale dimensionality in
populations different from the one on which the scale was developed (Messick,
1995), the BPNES factor structure should be examined in other exercising popula-
tionssuch asolder individual s, and contexts such as community fitness centersand
rehabilitation clinics where developing a better understanding of exercise adher-
enceisan important research goal. Evidence of factorial invariance across popul a-
tions would further enhance the generalizability validity of the scale.

With respect to the sizeable correlation between the Autonomy and Compe-
tence factors that reflected 62% common variance in the CS and 57% common
variance in the VS, researchers should be aware of the potential problem that this
high correlation may cause in predictive analyses. That is, the great overlap be-
tween the constructs may mask important relationships with other variables dueto
collinearity effects. Hence, researchers should attempt to determine the unique re-
lationships between these need constructs and the criterion variables.

The results of this study supported the adequate internal consistency of the
BPNES subscales indicating atight item structure within subscales. Furthermore,
theresults of the test—retest reliability analyses demonstrated ahigh level of stabil-
ity of the subscale mean scores over a 4-week period, indicating that the partici-
pants’ scores on the instrument are relatively stable over time. These findings are
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consistent with the assessment of the need constructs at the contextual level
(Vallerand, 1997, 2001); however, because changesin the perceptions of need sat-
isfaction at the context level may require interventions that may last longer than
4 weeks, the stability of the scale scores needsto be examined over longer timein-
tervalsin future studies.

Construct Validity of the BPNES

The predictive validity of the BPNES was supported through the examination of
the relationships between the need constructs and the motivational outcomes of
concentration during exercise, enjoyment/interest, attitude toward exercise, inten-
tion for continued exercise involvement, internal and external loci of control, and
weekly frequency of exercise participation. The latent variable structural equation
modeling analyses supported the predictive validity of the BPNES subscales by
confirming the hypotheses.

With respect to the relative contribution of Autonomy and Competence in the
prediction of the motivational outcomes, the results demonstrated that it was the
need for Competence that appeared considerably stronger compared to Autonomy
in predicting all of the motivational outcomes except enjoyment/interest and exter-
nal locus of control. Enjoyment/interest was predicted by both needs whereas ex-
ternal locus of control was not predicted by any of them. That is, except these two
outcomes, the need for Competence appeared as the stronger and only significant
predictor of concentration, attitude, intention, internal locus of control, and fre-
quency of exercise participation. These findings speak to the importance of the
need for Competencein predicting factors that may be responsible for the mainte-
nance of exercise behavior in a context where the physical and athletic element
dominates. That is, perceptions of progress with respect to the end result and feel -
ings of effectance with respect to the activity are central to the maximization of
motivational outcomes that may be responsible for the maintenance of exercise
behavior.

Asfar asthe contribution of Autonomy is concerned, it was only enjoyment/in-
terest that was predicted by this subscale. According to Deci (1975), intrinsically
motivated behaviors are based on people's needs to feel competent and self-deter-
mined. Because interest isthe prototype of intrinsically motivated behavior (Izard,
1977), the fact that only enjoyment/interest was predicted by scores of the Auton-
omy subscale supported the predictive validity of the Autonomy subscale scores.
Finally, the fact that neither of the subscal e scores predicted external locus of con-
trol confirmed theoretical expectationswith respect to therelationship between the
constructs.

Asfar asthemagnitude of the contribution of theneed for Relatednessinthe pre-
diction of the outcomesis concerned, theresults demonstrated that Relatedness did
not contributeto the prediction of any of theoutcomes. Thesefindingsareconsistent
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with Deci and Ryan’s(2000) position; they arguedfor thepossibility that theneedfor
Relatednessinsomeoccasionsmay belesscentral for intrinsically motivated behav-
ior than Autonomy and Competence, and especially insituationsinwhich peopleen-
gageinisolation. That is, Relatedness may not be necessary asaproximal factor in
maintai ning intrinsic motivation. Such aphenomenon may be frequently observed
in the exercise domain where many individuals exercise in isolation.

The predictive validity of the BPNES was also supported by the considerable
amounts of variance explained in most of the outcome variables such as concen-
tration, enjoyment/interest, attitude, intention, and frequency of exercise behavior
but not internal and external locus of control (less than 10% variance explained).
Atlast, therobustness of the predictive validity findingswas supported by thelarge
extent of invariance of the structural path coefficients acrossthe CSandtheVS. In
sum, strong evidence has emerged for the predictive validity of the BPNES scores.
Given that the specific names given to scales are based on a priori expectations
rather than empirical evidence, future research studies should bedesignedto aid in
clarifying the specific meanings of scores from the three BPNES factorsaswell as
to examine the predictive validity of the instrument with awider range of behav-
ioral motivational outcomes relevant to exercise involvement such as levels of ex-
ercise adherence or dropout in various populations and contexts.

Given the possibility that the BPNES items might be susceptible to the social
desirability response bias, the results revealed that they were largely unaffected by
thistypeof bias. According to Paulhus (1991), the Crowne-Marlowe Social Desir-
ability Scale (Crowne & Marlowe, 1960) that was presently used assesses the im-
pression management aspect of social desirability; hence, the BPNES scores have
been shown to be largely unaffected from this particular response bias.

In general, the psychometric properties of the BPNES have received initial sup-
port. BecausetheBPNESisanew instrument, moreresearch should beconducted to
further examinethe construct validity of the scale. Furthermore, andinlinewiththe
HMIEM (Vallerand, 1997, 2001), future research attemptsmay focuson examining
social-psychological factorsthat may enhanceor impedethesatisfaction of thethree
innate psychological needsin exercise. Understanding theimpact of suchfactorson
the extent to which these needs are satisfied will promote knowledge concerning
practical waysto achieve exercise participants’ innate need support. Fulfillment of
these needs may, in turn, enhance exercise participants’ intrinsic motivation and
self-determined formsof extrinsic motivation. These, inturn, may resultinanumber
of positive motivational consegquences such as long-term exercise involvement.
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