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The purpose of this study was to identify the motivational profiles underlying sport participation
among young Singaporean college athletes, as well as to examine the relationships between
motivational profiles and a range of cognitive, affective, and behavioral indices. Junior college
athletes (N = 303, mean age = 17.64, SD = .60) completed a questionnaire assessing
achievement goal orientations, self-determination, sport ability beliefs, perceived competence,
and other motivational indices. Four meaningful clusters were identified and validated with
differences in perceived motivational climates and other variables. The use of cluster analysis
in the present study proved fruitful in identifying subgroups of athletes with differentiated
motivational patterns. Consequently, the information obtained could assist coaches in designing
intervention programs that target their athletes’ motivational needs.

In the pursuit of sports excellence, maximizing athletes’ motivation has always been a key
concern in sport psychology. For the past two decades, the study of achievement motivation in
physical activity and sport has focused on the social-cognitive approach. According to Roberts
(2001), the social-cognitive approach involves a dynamic process that incorporates cognitive,
affective, and value-related variables in the attainment of a personally or socially valued goal.

To provide a multidimensional perspective to the social-cognitive approach, recent
researchers have made use of profiling procedures to investigate the dynamics of motivational
constructs such as goal orientation (Etnier, Sidman, & Hancock II, 2004; Geogiadis, Biddle,
& Anweele, 2001; Hodge & Petlichkoff, 2000; Wang & Biddle, 2001; Wang, Chatzisarantis,
Spray, & Biddle, 2002), self-determination (Vlachopoulos, Karageorghis, & Terry, 2000), and
self-perceptions (Weiss, Ebbeck, & Horn, 1997).

Using a cluster analytical approach, Wang and Biddle (2001) combined several social-
cognitive theories, such as achievement goal theory (Duda, 2001; Nicholls, 1989), sport
ability beliefs (Dweck, 1999; Dweck & Leggett, 1988), and self-determination theory (Deci
& Ryan, 1985; Ryan & Deci, 2000, 2002) to identify subgroups of young people with varying
motivational patterns in the physical activity domain. This study showed that cluster analysis
was useful in identifying distinct groups of students with homogenous motivational patterns.
The purpose of the present study was to extend Wang and Biddle’s (2001) study on a sample of
junior college athletes in Singapore using the achievement goal theory, perceived motivational
climate, sport ability beliefs, and self-determination theory frameworks.
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Achievement Goal Theory

Achievement goal theory is one of the most popular theoretical approaches for studying
achievement motivation in recent years. A recent systematic review by Biddle, Wang,
Kavussanu, and Spray (2003) involving 98 published articles in English from 1990 to 2000
(N =21,076) illustrates its significance. According to Nicholls (1989), there are two major goal
perspectives in achievement goal theory: task and ego. A task goal focuses on the development
of competence, while an ego goal reflects an underlying concern with the demonstration of
competence or the avoidance of being judged as incompetent.

From a cross-cultural perspective, Kim and Gill (1997) supported the adaptive nature
of task orientation using a Korean sample. In their study, Kim and Gill reported young
Korean athletes with high task orientation worked harder in practice and competitions and
experienced greater enjoyment. However, the relationship between task and ego orientations
in cross-cultural settings has been equivocal. Kim and Gill (1997) reported a positive and
significant relationship between the two goals. In another study, Li and colleagues confirmed
a positive relationship between task and ego orientations for a Thai sample, but not for
those from Taiwan and the United States (Li, Harmer, Chi, & Vongjaturapat, 1996). Li et al.
(1996) explained the variation in the relationship between goal and ego orientations in their
cross-cultural samples may be attributed to the interaction of levels of sport participation (e.g.,
instructional vs. competitive) and culture. Therefore, there is a need to examine motivational
profiles from a cross-cultural perspective.

In general, task and ego orientations are proposed to be independent (Nicholls, 1989).
In other words, an individual can be high/low in both task and ego orientations, as well
as predominately high in one orientation and low in the other. Therefore, research studies
should examine their interactive effects rather than only discuss the effects of each goal
independently. However, Biddle, Wang, Kavussanu et al. (2003) found that more than 80% of
the studies reviewed did not examine interactive goal profiles. By ignoring the independence
of task and ego orientations, it is possible that incorrect conclusions may have been made.
Nonetheless, all studies support the claim that a high task orientation is often good for
motivation.

Recent studies adopting a goal profiling approach may provide a better understanding of
the cognitive and behavioral patterns of individuals with different combinations of task and
ego orientation levels (Etnier et al., 2004; Hodge & Petlichkoff, 2000; Wang et al., 2002).
Using this approach, the results from these studies have shown varying characteristics in goal
profiles. For example, Hodge and Petlichkoff (2000) were not able to locate any extreme
goal profiles (high task/high ego or low task/low ego). On the other hand, Wang et al. (2002)
confirmed the presence of high task/high ego, high task/low ego, low task/high ego, and low
task/low ego groups. They also found high task/high ego groups show the most adaptive
motivational profiles such as higher perceived competence and higher participation rate in
physical activity. However, Etnier et al. (2004) found that the high task/high ego groups were
least self-determined. These studies showed that cluster profiles are sample specific and thus
interpretation cannot be based solely on objective terms (Harwood, Cumming, & Fletcher,
2004).

Perceived Motivational Climate

Perception of motivational climate is another central construct in achievement goal theory.
Nicholls (1989) proposed that there are individual differences that predispose an individual
to be task- or ego-oriented. However, an individual’s perception of the motivational climate
may affect the goals that one adopts in a particular setting. It has been suggested that a
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mastery-oriented climate is one that encourages effort as well as rewards mastery and personal
improvement, whereas a performance-oriented climate is one that fosters interpersonal
competitions and normative ability (Duda, 2001).

In general, athletes who perceive a mastery motivational climate tend to be associated
with adaptive motivational outcomes such as higher intrinsic motivation (Biddle, 2001;
Standage, Duda, & Ntoumanis, 2003) as well as self-referenced perceived ability and
higher satisfaction in practice (Boixados, Cruz, Torregrosa, & Valiente, 2004). On the other
hand, athletes with perceptions of a performance motivational climate are closely related
to maladaptive motivational patterns such as amotivation (Petherick & Weigand, 2002) and
normative perceived ability (Boixados et al., 2004). From the existing literature, it seems that
perceptions of motivational climate are important variables to consider alongside achievement
goals.

Sport Ability Beliefs

Nicholls maintained that goal adoption is dependent on the development of conceptions of
ability. In the process of the differentiation of ability, children move from a less differentiated
conception to a more differentiated conception of ability as they get older (Nicholls, 1989).
For adolescents and adults, ability may be constructed in both a differentiated and an
undifferentiated manner in achievement settings, depending on the goals that they adopt.
In contrast, Dweck (1999) proposed that two clusters of beliefs underpin the adoption of
achievement goals. These beliefs center on the way people view the malleability of intelligence.
Specifically, those who subscribe to the view that intelligence is fixed and relatively stable hold
an “entity” view or theory, whereas those who perceive intelligence as malleable and open to
development hold an “incremental” view or theory. The main concerns of the entity theorists
are how much intelligence they have compared to others, and how to look “smart” and not
“dumb” at all costs (Dweck, 1999). To them, looking smart means easy, low-effort success and
outperforming others (ego goals). On the other hand, looking smart has a different meaning to
the incremental theorists. For them, focusing on effort to increase their intelligence, as well as
learning and mastery of new challenging tasks, make them feel smart (task goals).

There are clear differences between the approaches advocated by Dweck and Nicholls.
Specifically, Dweck (1999) assumed that achievement goals are strongly influenced by personal
and individual characteristics, such as personal theories of intelligence, while Nicholls (1989)
maintained that goals are linked to different ways of judging success. Despite the conceptual
differences underpinning the adoption of goals, Dweck and Nicholls arrived at similar
predictions about task involvement (learning goals) and ego involvement (performance goals).
Therefore, the main concern of this study was to understand the links between sport ability
beliefs and goals, and the motivational consequences of such beliefs and goals operating in
achievement contexts.

Recent studies conducted by Biddle and his associates (Biddle, Wang, Chatzisarantis, &
Spray, 2003; Wang & Biddle, 2001) have supported the conceptual links of sport ability
beliefs and goals. That is, incremental beliefs predicted task goals and entity beliefs predicted
ego goals. In addition, it was found that enjoyment of physical activity in youth was predicted
directly by a task orientation and incremental beliefs. On the other hand, entity beliefs predicted
amotivation, regardless of levels of perceived competence. Thus, believing that athletic ability
is a gift and is stable appeared to be maladaptive, even for individuals who were confident
about their level of ability.
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Self-Determination Theory

From the self-determination theory perspective (SDT; Deci & Ryan, 1985; Ryan & Deci,
2000, 2002), intrinsic motivation is evident when people do something for its own sake.
Task goals are therefore predicted to promote intrinsic motivation because involvement
in the activities is experienced as an end in itself. Ego goals, on the other hand, are
predicted to have a negative relationship with intrinsic motivation because the expectation
of engagement in the tasks is seen as a means to an end. There are clear conceptual links
between achievement goal theory and self-determination theory (see Ntoumanis, 2001).
SDT maintains that goals are driven by psychological needs (autonomy, competence, and
relatedness) which, in turn, regulate achievement behavior. There are three types of behavioral
regulations proposed by self-determination theory. These are: intrinsic motivation, extrinsic
motivation, and amotivation.

Intrinsic motivation is the key in sustaining involvement in sport and physical activity
(Biddle & Mutrie, 2001). Besides intrinsic motivation, there are different forms of extrinsic
motivation proposed in SDT along the self-determination continuum. From the lower to the
higher level of self-determination, these forms of extrinsic motivation are external, introjected,
identified, and integrated forms of regulation. Vallerand and Rousseau (2001) highlighted that
children and adolescents could be too young to experience or have achieved a sense of
integration with the self. Hence, integrated regulation will not be used in the present study. At
the other end of the continuum is amotivation. This refers to a lack of motivation that emerges
when an individual has no perceived contingency between actions and outcomes (Vallerand
& Fortier, 1998). The individual perceives that there is little or no purpose in continuing with
the activity.

Hence, the different behavioral regulations form a self-determination continuum that is
characterized by the degree of internalization. According to Ryan and Connell (1989), the
Relative Autonomy Index (RAI) can be used as an indicator of self-determination. The RAI
involves weighting and summing of the behavioral regulations using some simple mathematical
computations. Higher scores will indicate more autonomous regulation, while lower scores
will indicate more controlling regulation.

To examine the interactive relationship between extrinsic and intrinsic motivation,
Vlachopoulos et al. (2000) used a cluster analysis to identify sub-groups of sport participants
with varying motives for participation. Results confirmed two types of motivational clusters.
The first cluster consisted of sport participants with both self-determined and non-self-
determined motives and the second cluster of only self-determined motives. Further analysis
showed the former cluster scores were significantly higher on enjoyment, effort, satisfaction,
positive affect, negative affect, attitude toward sport participation, and self-determination
intentions toward sport participation in the long term.

In the educational domain, several cross-cultural researchers (Heine, 2003; Iyengar &
DeVoe, 2003; Oishi, 2000) have suggested that the SDT concept of autonomy may be
less applicable in the Eastern cultures as the experience of autonomy is not valued as
strongly by Eastern learners. Furthermore, such experiences are also less encouraged by
their instructors and parents (Rothbaum, Weisz, Pott, Miyake, & Morelli, 2000; Tseng, 2004).
In contrast, Vansteenkiste and his colleagues maintained that autonomy as defined within
SDT, is universally important and reflects the intrapersonal and phenomenological experience
of volition and choice (Vansteenkiste, Zhou, Lens, & Soenens, 2005). In their cross-cultural
study on Chinese samples, Vansteenkiste et al. (2005) found that autonomous study motivation
positively predicted adaptive learning attitudes, academic success, and personal well-being.
In addition, parental autonomy support was related to more adaptive learning strategies (e.g.,
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concentration and effective time management) and higher well-being (e.g., life satisfaction,
vitality, and positive affect). To further support the claims of SDT regarding the cross-cultural
importance of autonomy, Chirkov and colleagues found that irrespective of the cultural practice
in their Brazilian and Canadian samples, participants reported higher levels of psychological
well-being when they were more internalized or autonomously regulated (Chirkov, Ryan, &
Willness, 2005).

In sum, studies have shown that profiling using cluster analysis could integrate achievement
goal theory, perceived motivational climate, sport ability beliefs, and self-determination theory
frameworks to provide a better understanding of an individual’s motivational profile. However,
there are still gaps to fill in existing research. For example, given the importance of a
comprehensive motivation profile, few researchers have examined all three major domains
(cognitive, behavioral, and affective) of motivation in one combined study. In addition, many
of these studies did not include any motivational indicators such as perceived motivational
climates, effort, and enjoyment to establish the discriminating powers of the motivational
patterns observed. Furthermore, most motivation profiling studies have been conducted in
Europe and North America. Little is known about how these constructs are related in samples
from an Asian perspective.

Summary and Purpose of the Study

The present study aimed to extend Wang and Biddle’s (2001) study in three ways. First,
this study focused on the motivational profile of athletes from an Asian perspective. Second,
perceived motivational climate was included as one of the motivational indicators. Finally, the
relationships among the motivational profiles identified are examined with a range of cognitive
(perceived motivational climates), behavioral (effort), and affective (boredom and enjoyment)
indices.

In the present study, we assumed that the cluster analysis would provide a comprehensive
profile of athletes with distinct variations in goal orientation, self-determination, and sport
ability beliefs. Based on the results in previous studies (Wang & Biddle, 2001), we hypothesized
that the same clusters would reveal more adaptive motivation such as high task orientation,
incremental ability belief, and higher levels of intrinsic motivation and perceived competence,
with more positive affect and effort, as compared to the others.

METHOD
Participants

The initial sample consisted of 141 boys and 165 girls ranging in age from 16 to 19
(M = 17.46, SD = .60) and representing four different junior colleges in Singapore. Among
the initial sample, three cases were deleted due to missing data and outliers. All the participants
from the resultant data were members of their respective sports teams, 144 from individual
sports and 159 from team sports. The sports participated in were basketball, bowling, canoeing,
cross-country, field hockey, netball, rugby, soccer, softball, squash, swimming, table-tennis,
tennis, track and field, volleyball, and water-polo. Also, 78.5% of the students in the final
sample participated at the national inter-college level.

Procedures

After seeking the approval of the principals, teachers-in-charge from the respective colleges
were approached and arrangements were made for the administration of the questionnaires.
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All the questionnaires, including information about the sample demographics, nature of sport
played, and amount of time spent on sports participation each week were completed in quiet
classroom conditions. Participants were informed about the general purpose of the study and
also told that their identities would be kept strictly confidential and that all the items in the
questionnaires should be answered as honestly as possible.

Measures

Achievement Goal Orientations

The Task and Ego Orientation in Sport Questionnaire (TEOSQ; Duda & Whitehead, 1998)
was used to assess athletes’ dispositional goal orientations. The stem for the 13 items was “I
feel most successful in sport when ...” and assessed task (e.g., “ ... I learnt something that
is fun to do”) and ego orientation (e.g., ““ ... I score the most points”). Answers were given
on a 5-point Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). Confirmatory
Factor Analysis (CFA) on the TEOSQ showed acceptable fit indices (Comparative fit index,
CFI = .94, Goodness of fit index, GFI = .91, Non-normed fit index, NNFI = .92, Root
meaned squared error of approximation, RMSEA = .08) for this Singaporean sample. Internal
consistency coefficients were .78 and .85 for task and ego orientations, respectively.

Perceived Physical Competence

The “sports competence” subscale of the Physical Self-Perception Profile Questionnaire
(PSPP; Fox, 1990) was used to assess the athletes’ perceived physical competence (e.g. “I
feel that I am good when it comes to playing sport”). The original scale adopts a structured
alternative format whereby participants chose one of two statements that best describe them
and then rate whether it is ‘sort of true for me’ or ‘really true for me’. This produces a 4-point
scale ranging from 1 to 4. In this study, the items were modified to a 5-point scale, to be
consistent with the rest of the measures. CFA on the single factor PSPP resulted with the
following fit indices: CFI = .95, GFI = .93, NNFI = .93, RMSEA = .07. The alpha coefficient
for the above subscale was .78.

Perceived Motivational Climate

The Perceived Motivational Climate in Sport Questionnaire—2 (PMCSQ—2; Newton,
Duda, & Yin, 2000) was used to measure the perceptions of motivational climate. Previous
studies have examined the hierarchical measurement structure of the PMCSQ-2, which consists
of two higher order factors and a few first order subscales (Newton et al., 2000). In this
study, we were interested in the higher order factors, therefore we collapsed the 33-item
inventory into two main subscales, performance (16 items) and mastery (17 items) motivational
climates. The stem for each item was “On this team, ... ” and it assessed performance-based
motivational climate (e.g., ... players are encouraged to outplay the other players”) and
mastery-based motivational climate (e.g., “. . . the coach wants us to try new skills”). Responses
were indicated on a 5-point Likert-type scale from 1 (strongly disagree) to 5 (strongly agree).
The college athletes in Singapore train and compete as a team for the annual national inter-
college competitions even though they may be individual sport athletes. In addition, there is
a strong collective identity among Singapore college athletes (Wang, Liu, Wang et al, 2005).
Thus, the use of PMCSQ-2 to assess athletes from individual sport teams was justified. The
two-factor structure of the PMCSQ-2 yielded fit indices of: CFI = .92, GFI = .90, NNFI =
91, RMSEA = .05. Satisfactory internal reliability coefficients were established for mastery
(e = .87) and performance climates (o = .90), respectively.
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Sports Ability Beliefs

The Conceptions of the Nature of Athletic Ability Questionnaire, Version 2 (CNAAQ—2;
Biddle, Wang, Chatzisarantis, Spray et al., 2003) was employed to examine the incremental
and entity beliefs in sport abilities. Incremental beliefs were assessed through six items (e.g.,
“to be successful in sport you need to learn techniques and skills, and practice them regularly”).
Entity beliefs were also measured using six items (e.g., “to be good in sport you need to be
naturally gifted”). Responses were made on a 5-point scale ranging from 1 (strongly disagree)
to 5 (strongly agree). The fit indices for CNAAQ-2 using CFA were: CFI = .96, GFI =
.95, NNFI = .94, RMSEA = .05. In the current study, satisfactory internal consistency was
obtained for incremental beliefs (¢ = .82) and entity beliefs (¢ = .73).

Relative Autonomy Index (RAI)

There are different measures of SDT behavioral regulations. The Sport Motivation Scale or
Echelle de Motivation dans le Sport (SMS/EMS) is a seven-factor designed by Pelletier and
his colleagues (Pelletier et al., 1995) which includes three intrinsic dimensions of motivation.
Additional scales include the Behavioral Regulation in Exercise Questionnaire (BREQ,
Mullen, Markland, & Ingledew, 1997), Perceived Locus of Causality (PLOC) by Goudas,
Biddle, and Fox (1994), and the Exercise Motivation Scale (EMS) developed by Li (1999).
The PLOC was chosen because it was adapted from Ryan and Connell’s (1989) Self-Regulation
Questionnaire and Vallerand, Pelletier, Blais, Briere, Senecal, and Vallieres’ (1992) Academic
Motivation Scale. Although there are differences in measurement, all measures have been
shown to conform to a simplex-ordered structure (see Chatzisarantis, Hagger, Biddle, Smith,
& Wang, 2003). The PLOC did not include integrated regulation.

The stem for all the items in the PLOC was “I take part in sport . . . ” External regulation (e.g.,
“...because I’ll get into trouble if I don’t”) and introjection (e.g., “. . . because I feel bad about
myself if [ didn’t”) were measured with four items each. Identification (e.g., “. . .because it’s
important for me to do well in sport”) and intrinsic motivation (e.g., . . .because sport is fun”)
were assessed through three items each. Responses were indicated on a 5-point Likert-type
scale from 1 (strongly disagree) to 5 (strongly agree). Cronbach alphas for external regulation,
introjected regulation, identified regulation, and intrinsic regulation were .80, .69, .72, and .82,
respectively.

Following the recommendations of Ryan and Connell (1989), the RAI was calculated by
weighing each subscale in the following manner: external regulation X (—2) + introjection
X (—1) + identification X (+1) + intrinsic motivation X (42). Positive scores indicate more
autonomous regulation and negative scores indicate more controlling regulation.

Amotivation
Amotivation was also one of the subscales in PLOC (Goudas et al., 1994). The stem for
the three items was “I take part in sport ...” and the three items were: “but I really don’t

know why,” “but I don’t see why we should have sport,” and “but I really feel I’'m wasting my
time in sport.” A five-factor CFA on PLOC, including amotivation as one of the factors, was
conducted. The results showed satisfactory fit indices (CFI = .94, GFI = .91, NNFI = .92,
RMSEA = .07). In the present study, the amotivation alpha coefficient was .77.

Intrinsic Motivation Inventory

Three subscales from the Intrinsic Motivation Inventory (IMI: McAuley, Duncan, &
Tammen, 1989) were used to assess enjoyment, effort, and tension. There were five items
each for enjoyment (e.g., “I usually enjoy playing sports”), effort (e.g., “I usually put in a lot
of effort into sports™), and tension subscales (e.g., I felt very tense when playing sports™). A
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three-item boredom subscale from Duda and Nicholls (1992) was added to measure negative
affect (e.g., “When playing sport, I usually wish the game would end quickly”). Responses were
indicated on a 5-point Likert-type scale, similar to the other subscales. In the current study,
internal consistency alpha coefficients of .82, .70, .66, and .62 were obtained respectively for
the enjoyment, effort, boredom, and tension subscales, respectively. Both boredom and tension
subscales did not meet .70 criteria for the alpha coefficient and were excluded from further
analyses.

Data Analysis

A series of Confirmatory Factor Analyses (CFA) was conducted to examine the validity of
the measures followed by reliability tests. Descriptive statistics and Pearson product-moment
correlations of the main variables were computed. Next, cluster analysis was conducted to
identify groups of athletes that responded similarly on the motivational constructs.

The six stages of the cluster analysis decision process were adopted (see Hair, Anderson,
Tatham, & Black, 1998). Similar to the study by Wang and Biddle (2001), seven clustering
variables were used: task and ego orientations, incremental and entity ability beliefs,
perceived sports competence, RAI, and amotivation. To establish the discriminating power
of the clusters, we used enjoyment, effort, and perceived motivational climates as criterion
variables.

Next, all the cases with missing data in any of the seven clustering variables were deleted.
All the variables were standardized using z scores (mean of 0 and a standard deviation of 1)
and cases with standard scores greater than three were classified as outliers and were deleted
from further analyses. As a result, nine cases were deleted.

Both hierarchical and non-hierarchical cluster procedures were used. In the first step,
the hierarchical method establishes the number of clusters, profiles the cluster centers,
and identifies any obvious outliers. Ward’s method with squared Euclidean distance was
used to determine the number of cluster groups. According to Aldenderfer and Blashfield
(1984), the Ward’s method minimizes the within-cluster differences and avoids problems
such as long, snake-like chains that are commonly found in other methods. The cluster
centers which emerged from the hierarchical cluster analysis were used as initial seed
points in a second cluster analysis using the non-hierarchical method. In this way, the
non-hierarchical method was able to verify the results from the hierarchical method. This
method was recommended by Hair et al. (1998). To further validate the stability of the
cluster solution, a second k-means cluster analysis was performed with random initial seed
points.

To make comparisons among the clusters, a z score value of .50 was used as a criterion for
interpreting “high” versus “low” in each variable. In addition, one-way multivariate analysis
of variance (MANOVA) was used to determine if any of the motivational variables showed
significant differences among the clusters. Wilks’s lambda (A) and its associated effect size,
eta square (n?) were used for the above statistical test. According to Green and Salkind (2003),
an eta square of .01, .06, and .14 is by convention interpreted as small, medium, and large effect
sizes, respectively. [f a MANOVA showed a significant result, follow-up tests were conducted
using analysis of variance (ANOVA) and post hoc Tukey tests.

Finally, participants’ demographic characteristics, nature of sport played, and amount of
time spent on sports participation per week were analyzed to add insight to the cluster profiles.
Two-way contingency table analysis using crosstabs were used to assess the relationship
between these variables and the cluster groups.
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RESULTS
Descriptive Statistics and Intercorrelations

Table 1 shows the descriptive statistics, internal consistency coefficients, and correlation
matrix for the entire sample. In general, the athletes reported high scores in task orientation,
incremental beliefs, RAI, mastery climate, enjoyment, and effort. Task and ego orientations
were weakly related, supporting the orthogonal nature of the two goals. In addition, task
orientation was positively related to sports competence, incremental ability beliefs, RAI,
intrinsic motivation, and perceived mastery climate.

Cluster Analysis

Using the hierarchical method, the dendogram and agglomeration coefficient showed that
a four-cluster solution was appropriate for the sample. The cluster means, standard deviations
and z scores of the clustering variables are shown in Table 2. Using the centroid values of
the hierarchical methods as initial seed points, a k-means cluster analysis was conducted. The
final centroid values and the cluster sizes in the k-means cluster analysis were compared and
found to be similar to those in the hierarchical analysis (see Table 3). The results of a second
k-means cluster analysis (see Table 4) supported the stability of the four-cluster results when
compared to the previous stages, in terms of both cluster sizes and profiles. About 70% of the
participants obtained same group membership. Given the stability of the results between the
specified seed points and random selection, the validity of the cluster analysis was supported.

Figures 1 and 2 show the graphical representation of the cluster profiles according to the
clustering and criterion variables, respectively.

Clustering and Criterion Variables

Results from a one-way MANOVA indicated that there were significant effects among the
clustering variables between the four clusters, Wilks’s A = .11, F (21, 816) = 44.08, p < .01,
n* = .52. All criterion variables, except perceived performance climate showed significant
main effects, Wilks’s A = .49, F (12, 760) = 19.48, p < .01, n*> = .21. The results are reported
in the next section.

Profiles of Cluster Groups

Cluster 1 (n = 91) was labeled as a “maladaptive motivated” group. This group of athletes
was characterized by high ego orientation and amotivation, as well as positive entity beliefs.
Post hoc analyses revealed that athletes in this cluster group had significantly higher z scores
in their ego orientation, as compared with the rest of the clusters (all ps < .01). In terms of
amotivation level, they were significantly higher than those in Clusters 2 and 3 (p < .01).
In addition, Cluster 1 also had higher positive z scores in perceived performance climate
compared to Clusters 2 and 3. Post hoc analyses also revealed that this cluster had significantly
higher perceived performance climate when compared with those in Clusters 2 and 3 (all ps
<.01).

Cluster 2 (n = 113) was labeled as a “highly motivated” group. It had the highest z scores in
task orientation, incremental beliefs, perceived sports competence, and RAI among all other
clusters (all ps < .01). In addition, this cluster had higher enjoyment, effort, and perceived
mastery climate levels for its criterion variables than all other clusters (all ps < .01).

Cluster 3 (n = 69) was labeled as a “low competent” group. This group of athletes showed
low z scores in ego orientation, perceived incremental beliefs, and sports competence. Post hoc
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Figure 1. Cluster profiles of the K-means clustering variables for the four-cluster solution.

results revealed that Cluster 3 was significantly lower in their ego orientation and perceived
sports competence when compared with “maladaptive motivated” and “highly motivated”
groups, respectively (all ps < .01). In comparison with the criterion variables (see Figure 2),
Cluster 3 showed moderately low z scores in all categories. Its graph line was comparatively
flat across all the criterion variables.
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Figure 2. Cluster profiles of the criterion variables for the four-cluster solution.
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Cluster 4 (n = 21) was labeled as an “amotivated” group. The characteristic of this cluster
was high z scores in amotivation, but low in task and ego orientation, incremental ability beliefs,
sports competence, and RAI. Post hoc analyses revealed that Cluster 4 showed significantly
higher amotivation levels as compared with the rest of the clusters (all ps < .01). In addition,
Cluster 4 had significantly lower values in task orientation, incremental beliefs, and RAI when
compared with the rest of the clusters (all ps < .01). In comparison with the “maladaptive
motivated” and “highly motivated” groups, perceived sports competence level in Cluster 4 was
significantly lower. Furthermore, this cluster also had significantly lower effort and perceived
mastery climate as compared with athletes from the remaining three clusters (all ps < .01).
However, Cluster 4 only contributed to 7.14% of the total sample and hence, the multivariate
results needed to be interpreted with caution.

Gender, Amount of Time Spent in Sports Participation, and Nature of Sports
Differences in Cluster Composition

To provide a more complete profiling of the cluster groups, variables such as gender and
nature of the sports, as well as training duration were included in further analyses. In terms
of gender, “maladaptive” and “highly motivated” groups were evenly distributed. However,
there was a higher percentage of female athletes in the “low competence” group (65.2%), but
a lower percentage of female athletes in the “amotivated” group (23.8%). In terms of nature of
sports, Clusters 1, 2, and 3 showed an even distribution for both team and individual sports. In
Cluster 4, a higher percentage of athletes were involved in individual sports (61.9%). Finally,
more than 50% of the athletes in each cluster spent at least six hours playing sports each week,
except for those in Cluster 4 (42.8%). The results of the two-way contingency table analysis
showed that the only significant difference was found with the amount of time spent playing
sports among the cluster groups, x> = (9, N = 290) = 28.11, p = .01. Unfortunately, 4 of the
16 cells (25.0%) in the contingency table had an expected count of less than five. As a result,
further analysis was omitted.

DISCUSSION

The main purposes of the study were to identify the underlying motivational profiles for
sport participation among junior college athletes in Singapore and to examine the relationships
between motivational profiles identified over a range of cognitive, behavioral, and affective
indices. Overall, task and ego orientations were weakly related, supporting the orthogonal
nature of the two goals for the Singaporean sample. The relationship is consistent with that
found in the Taiwanese sample by Li et al. (1996). Task orientation was also positively
associated with adaptive motivational constructs such as incremental sports beliefs, sports
competence, and intrinsic motivation.

Congruent with previous research (Harwood et al., 2004; Hodge & Petlichkoff, 2000;
Vlachopoulos et al., 2000; Wang & Biddle, 2001; Wang et al., 2002), the present study shows
that cluster analysis was able to identify subgroups of athletes with differentiated motivational
patterns. Compared to the traditional median- or mean-split procedures that are structure-
imposing on the data, cluster analysis may reflect more “realistic” profiles of the sample.

Taking together the present findings and previous research provides ample evidence that
motivation is multi-dimensional and cannot simply classified as “high” versus “low” based
on a single variable (e.g., Wang & Biddle, 2001). For example, the “highly motivated”
group (Cluster 2) had a profile of high task orientation, incremental beliefs, high perceived
competence, and RAI, but low in ego orientation, entity beliefs, and amotivation. Results
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also found that the “highly motivated” cluster reported high enjoyment, effort, and perceived
mastery climate. This cluster had the highest percentage of athletes (73.6%) attaining at least
six hours of sports participation per week. Hence, these findings supported our hypothesis on
the existence of clusters with more adaptive profiles. From a practical perspective, coaches
may want to reinforce these positive motivational patterns among their athletes.

Similar to Hodge and Petlichkoft’s (2000) study, the present study did not identify a high
task/high ego group in the sample. Instead, four goal profiles were found: moderate task/high
ego (“maladaptive motivated” cluster), moderate task/moderate ego (“highly motivated”
cluster), moderate task/low ego (“low competence” cluster) and low task/low ego (“amotivated”
cluster). Hodge and Petlichkoff (2000) have cautioned that the labels in each cluster are created
in relation to the z scores and hence, may not correspond with the actual strength of the task
orientation when viewed as an absolute mean value.

Congruent with Wang and Biddle’s (2001) study, an “amotivated” group was found in
the sample. This cluster reported the most maladaptive motivational patterns as predicted.
Fortunately, this cluster only represented 7.14% of the total sample. These athletes may perceive
no contingency between their training effort and outcome. From a practical perspective, they
may have been neglected during training sessions. It is critical that coaches are able to identify
these athletes and help them reappraise their current situation in sport.

Based on the present findings, athletes from Cluster 1 (“maladaptive”) may require
immediate intervention. These athletes reported significantly higher amotivation, as compared
with those in Cluster 2 (“highly motivated”) and Cluster 3 (“low competence”). In addition,
these athletes in Cluster 1 had high ego but low task orientation. Although studies (Duda
& Treasure, 2001; Georgiadis et al., 2001) have indicated that high ego orientation is not
necessarily maladaptive towards sports motivation, it still needs to be paired with high task
orientation. Hodge and Petlichkoff (2000) explained that such a complementary balance will
reinforce both a “winning” focus (ego involving) and a “how to win” focus (task involving),
especially in the context of sport.

For Cluster 1 (“maladaptive”), perhaps a practical implication that stems from these findings
is to create an environment that focuses more on task goals and less on normative ability. By
being task involved, athletes focus on attaining the process goals, rather than outcome goals. As
competition is an integral part of sports, coaches could consider deemphasizing outcome goals
by reducing the importance of results, and concentrate more on task mastery such as learning
and improving techniques and skills. Weiss et al. (1997) highlighted it is also important that
coaches acknowledge skill errors as part of the learning process. In addition, praising behaviors
under the athletes’ control such as effort, technique, and individual improvement will foster a
mastery climate (Weiss et al., 1997).

The trend found in Cluster 3 (“low competence”) was equally worrying. Athletes in Cluster
3 reported lower perceived competence and ego orientations than those in the “maladaptive
motivated” and “highly motivated” groups. Such findings are similar to those by Wang and
Biddle (2001). Although the athletes from Cluster 3 reported high training duration of at
least six hours per week, the training may not be effective at enhancing their perceptions of
competence. For the athletes in Cluster 3, perhaps setting clear and realistic targets may help
them to gain more successful experiences. By understanding and possessing the relevant skills
to succeed, athletes are more likely to adopt and internalize their goals (Ryan & Deci, 2000).

From a practical perspective, coaches may want to give the athletes in Cluster 3 a greater
sense of autonomy by actively involving them in training program planning and goal setting.
With a clear objective and strong sense of ownership, athletes will be intrinsically motivated
to stay focused and achieve their goals. Based on the cross-cultural findings on the universal
importance of an autonomy-supportive environment, we believe that the above strategies are
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applicable to the Singaporean sample in Cluster 3 (Chirkov et al., 2005; Vansteenkiste et al.,
2005).

Future studies need to adopt a longitudinal design to understand the changes in athletes’
motivational profiles in sports involvement. In addition, integration refers to integrating the
identified values with other aspects of one’s self (Deci & Ryan, 1985). This was not included
in the PLOC and RAI and in most previous studies. Future studies may want to include
this measure to determine its impact. Furthermore, studies designed to compare sub-groups
of athletes, for example elite versus recreational athletes, may help to further differentiate
the clusters to provide more extreme profiles. Finally, future studies might need to use
qualitative approaches, such as in-depth interviews and observations, to gain further insight
into participants’ motivation. These methods can also serve to triangulate research findings
obtained with other approaches.

A major contribution of the present study is that interpretable patterns of motivational
profiles were found through the use of cluster analysis in an Asian sample. It highlights
the possibility of adopting an integrative theoretical framework to understand the dynamics
of sport motivation. From a practical perspective, a multi-theoretical approach provides a
robust explanation of the athletes’ affective, cognitive, or behavioral changes during training
and competitions. Furthermore, targeting a specific population also allows coaches and
practitioners to tailor training programs that match their athletes’ motivational needs. In
conclusion, coaches and practitioners who rely on one or two motivational theories are unlikely
to capture the “whole picture” in the motivational process. Instead, this study suggests that with
a holistic approach that is based on achievement goals, conceptions of sport ability beliefs,
self-determination, and perceived competence it is possible to target interventions to enhance
athletes’ motivation in sport involvement.
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