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Abstract Previous studies in educational settings have examined the relations between students’ intrinsic and extrinsic motivation and relevant outcomes. In most of those studies a global indicator of self-determined motivation as defined by Self-Determination Theory was created to examine the relations between motivation as a global construct, its antecedents and specific outcomes. The purpose of this paper was to extend this line of research by examining (1) whether the different types of motivation proposed by SDT can combine into distinct profiles as identified by cluster analysis and (2) the links between those profiles and objective criteria of achievement. In Study 1, motivation toward physical education was assessed at the beginning of a 10-week gymnastics teaching cycle and performance was assessed at the end of the cycle, among a sample of high school students (N= 215). Study 2 (N=210) extended the results of Study 1 by controlling the initial performance of the students, measuring the effort they exerted and recording the grade obtained. Cluster analyses revealed three motivational profiles: self-determined, non self-determined and moderate levels of both types of motivation. Path analysis showed that the self-determined profile was related to the best level of achievement.  The results are discussed in terms of their implications for the assessment of students’ motivational profile and the consequences that those profiles may have for educational outcomes. Key words: self-determination theory, motivational profile, achievement.
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Students’ Motivational Profiles and Achievement Outcomes in Physical Education: A Self-Determination Perspective The importance of motivation in education is unquestionable.  As decades of research in educational settings have stressed, motivation is a consistent and a significant contributor to students’ functioning and performance (Good & Brophy, 2000).  However, throughout the past 20 years, research using the framework of Self-Determination Theory (SDT; Deci & Ryan, 1985, 2000; Vallerand, 1997) has shown that individuals in general and students in particular, differ considerably in the ways they could be motivated toward an activity.  More importantly, those differences in individuals’ motivational orientations have far-reaching influences on their approach of an activity and the consequences that follow (see Deci & Ryan, 2000, for a review).  This comprehensive framework holds the potential to contribute significantly to our understanding of the issues related to motivation in education for the following reasons.  First, it distinguishes between different types of motivation that can have a distinct impact on the maintenance and integration of behavior.  Second, it presents clear hypotheses regarding the conditions that should hinder or facilitate students' motivation.  Third, it outlines various consequences (cognitive, affective, and behavioral) that are associated with the different types of motivation (Vallerand, 1997).  Fourth, it addresses the issue of internalization, the process by which behaviors that were initially reinforced by external sources (e.g., parents or teachers) become integrated within the individual to form a permanent part of his or her self.  In spite of the tremendous progress that has been made in this area of inquiry, some of the more basic questions concerning motivation conceptualization and measurement have remained relatively unexamined.  One of the unexamined issues concerns the representation of the multiple forms of motivation proposed by SDT.  Few studies have examined how these different goals combine to influence students’ achievement behavior. In the present 
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studies, we used cluster analysis in order to examine how the different forms of motivation proposed by SDT combine with each other and in order to examine how they relate with students’ academic performance in Physical Education (PE) classes.  Two prospective studies were conducted in order to look at the links between the motivational profiles observed in a natural class setting, and objective achievement criteria such as performance, overt effort and grade.  In the next part we present the different motivational orientations assumed by SDT, as well as the links observed between those constructs and various academic outcomes.  Then we explain how the different types of motivation have been used in passed literature, and the problems that arise.  Finally, we present the specific purposes of the two studies. The SDT Motivational Continuum Research clearly supports the idea that individuals have different motivational orientations.  They can be intrinsically motivated, when they are engaging in activities for their inherent satisfaction, extrinsically motivated, when they are engaging in activities for instrumental reasons, or amotivated, when they prove no regulation toward an activity.  According to recent research, intrinsic motivation (IM) could derive from several sources.  For instance, Vallerand (1997; Vallerand, Blais, Brière, & Pelletier, 1989) distinguishes between IM to experience stimulation, when individuals are motivated by feeling pleasant sensations, IM toward knowledge, when they are moved by the desire to explore and learn new things, and IM toward accomplishment, when they aim at improving themselves. Research also supports distinctions regarding the different types of motivation that fall in the category of extrinsic motivation.  The first two forms of extrinsic motivation are labeled respectively external, when the individuals’ behavior is controlled by external sources, and introjected, when they have internalized the formerly external source of motivation but have not yet truly accepted the behavior. For these reasons they are referred 
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to as non self-determined or controlled.  The next two kinds of extrinsic motivation, on the other hand, represent self-determined, or autonomous, types of regulation.  A distinction is made between identified regulation, which refer to a situation where individuals perform an activity that has personal importance, and integrated regulation, where individuals have integrated a behavior within their set of goals and values.  Finally, the lowest level of self-determination proposed by SDT is amotivation.  Amotivated individuals lack perceived competence, because they do not feel able to perform the behavior, or perceived control, because they think their actions will not be adequate or sufficient to achieve a desired outcome (Deci & Ryan, 2000). The Outcomes of Motivation A considerable amount of research examined the relations between the different types of motivation and positive and negative outcomes.  It has been observed that IM and self-determined forms of extrinsic motivation (i.e., identified and integrated regulations) have been linked to the more positive outcomes, whereas non self-determined forms of motivation (i.e., external and introjected regulations) and amotivation have been linked to the less positive ones (Ryan & Deci, 2000; Vallerand, 1997).  In education, there is evidence since the early nineties that self-determined motivation toward school is related to several important outcomes (see Deci, Vallerand, Pelletier, & Ryan, 1991; Reeve, 2002, for reviews), including students’ level of achievement (e.g., Burton, Lydon, D’Alessandro, Koestner, 2006; Miserandino, 1996), coping style (e.g., Ryan & Connell, 1989), preference for optimal challenges (e.g., Boggiano, Main, & Kantz, 1988), creativity (e.g., Amabile, 1985), well-being (Levesque, Zuehlke, Stanek, & Ryan, 2004), and persistence for a class (Vallerand & Bissonette, 1992) and for school (Vallerand, Fortier, & Guay, 1997).  Although research has been scarcer in the physical activity context, a growing body of research confirms this pattern of results in that domain.  Self-determined motivation has 
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been linked to higher levels of self-reported effort in sport (Pelletier, Fortier, Vallerand, Tuson, Brière, & Blais, 1995) and exercise (Fortier & Grenier, 1999), and to lower levels of sport dropout (Pelletier, Fortier, Vallerand, & Brière, 2001; Sarrazin, Vallerand, Guillet, Pelletier, & Cury, 2002).  Also, self-determined motivation for physical education has been linked to the intention of being physically active or playing sport in the future (e.g., Ntoumanis, 2001; Standage, Duda, & Ntoumanis, 2003), to concentration, positive affect and preference for challenging tasks (Standage, Duda, & Ntoumanis, 2005), to self-reported (Goudas, Biddle & Underwood, 1995; Ntoumanis, 2001; 2002) or teacher reported effort (Ferrer-Caja & Weiss, 2000; Standage, Duda, & Ntoumanis, 2006), to persistence and performance (Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004, study 3) and negatively linked with boredom (Ntoumanis, 2001; 2002) or feelings of unhappiness (Standage, et al., 2005). The Operationalization of Motivation In order to test the SDT hypotheses, researchers have been faced with some crucial questions about the best ways to use the different types of motivation as determinants of various outcomes.  Generally, correlational or experimental methods were used to examine relations between single goals and criterion measures (e.g., Ryan & Connell, 1989; Vansteenkiste et al., 2004).  Sometimes, multiple regression analyses or structural equation modeling were used in order to test if goals have independent and additive effects for achieving a particular outcome (e.g., Ntoumanis, 2001; Pelletier et al., 2001). Finally, a major part of the studies integrated the scores obtained for the different types of motivations into a self-determination index (e.g., Ryan & Connell, 1989).  This index relies on an interactional hypothesis (Vallerand & Fortier, 1998), according to which intrinsic and extrinsic motivations are not independent, and a high level of one kind of regulation is necessarily linked to a low level of the other. The Self-Determination Index is generally 
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calculated by giving each subscale a specific weight according to its respective place on the self-determination continuum (i.e., +3 +2, +1, -1, -2, and -3, respectively, for IM, integrated, identified, introjected and external regulation, and amotivation scales).  Next, the weighted scores of each subscale are added to derive a single index (e.g., Levesque et al., 2004; Miserandino, 1996; Vallerand et al., 1997). An important element in favor of the Self-Determination Index is the support for a matrix simplex in the continuum of self-determination.  A matrix simplex is observed when the correlation between measures of two motivational constructs tends to decrease as the distance between them on the theoretical continuum increases.  For example, because of its position on the theoretical continuum of self-determination, IM should be highly correlated with identified regulation, but negatively correlated with amotivation.  Its correlations with introjected and external regulation should take values comprised between the two others.  This pattern of correlations has been observed in several domains, including education (e.g., Vallerand, Pelletier, Blais, Brière, Senécal, & Vallières, 1993), sport (e.g., Pelletier et al., 1995) and exercise (Li, 1999). However, several recent studies raised questions concerning the hypothesized motivational continuum, because the correlations among the ordered subscales provided only limited support for the simplex pattern (e.g., Cokley, 2000; Fairchild, Horst, Finney, & Barron, 2005).  For example, Fairchild et al. (2005) found that external regulation score is rather independent from the three intrinsic motivation scores (between .05 and .21). These results support the proposition that intrinsic and extrinsic motivation are not necessarily mutually exclusive, but rather independent constructs (e.g., Amabile, Hill, Hennessey, & Tighe, 1994; Covington & Muëller, 2001; Lepper & Henderlong, 2000).  For example, Covington and Muëller (2001) underlined that “the weight of recent evidence suggests that intrinsic and extrinsic tendencies may best be conceived as two independent orientations, not just two endpoints on a single continuum” (p. 163).  In this case, as Fairchild et al. (2005) 
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noted “[p]erhaps one needs to consider how subscales combine or interact to promote motivation” (p. 335). Little research was carried on the various ways to represent and group the different types of motivation proposed by SDT, in spite of the call of certain authors to examine how they combine into distinct motivational profiles (Vallerand, 1997). This preoccupation is shared by other authors, such as Sansone and Harackiewicz (2000), who concluded their book on Intrinsic and extrinsic motivation underlining that “the challenge that confronts theorists now is to specify how individuals might pursue more than one goal at a time and to detail the motivational dynamics of multiple goal pursuit.” (p. 450). In the present article, we are proposing that a pattern-centered approach is suitable for situations where several factors might act in conjunction with each other.  It is especially the case when moderate or high correlations exist between several factors, which can undermine the efficacy of classical regression approaches (Mosteller & Tukey, 1977). A particularly useful method to examine this issue is cluster analysis.  This statistical technique identifies homogeneous groups, or clusters, based on the shared characteristics they possess (Härdle & Simar, 2003).  Therefore, the groupings obtained allow the researcher to examine differences between profiles rather than looking at inter-individual differences. This kind of analysis should be helpful to determine if, in conformity with the SDT hypothesis, self-determined or non self-determined profiles can be observed in natural settings, and/or if, in conformity with the additive hypothesis, motivational profiles combining high levels of self-determined as well as non self-determined motivation emerge. Recently, several studies used cluster analysis to examine motivational profiles in the educational (e.g., Braten, & Olaussen, 2005; Meece & Holt, 1993; Ntoumanis, 2002; Wang, Chatzisarantis, Spray, & Biddle, 2002), sport (Hodge & Petclichkoff, 2000; McNeill & Wang, 2005; Vlachopoulos, Karageorghis, & Terry, 2000), and physical activity settings 
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(Biddle & Wang, 2003; Marshall, Biddle, Sallis, McKenzie, & Conway, 2002; Wang & Biddle, 2001), some of them being based on achievement goal theory (e.g., Meece & Holt, 1993), SDT (Ntoumanis, 2002; Vlachopoulos et al., 2000) or a mix between both theories (e.g., Biddle & Wang, 2003; Wang et al., 2002). Two of these studies examined specifically the different motivations proposed by SDT.  Vlachopoulos et al.’s (2000) found among two large samples of athletes one profile higher on self-determined forms of motivations and lower on non self-determined forms of motivation, as well as one profile with relatively high scores on every kind of regulations and low scores on amotivation.  None of the obtained profiles showed higher scores on non-self-determined than on self-determined forms of motivations.  The authors suggested that athletes with those profiles may have ceased their sport participation, and therefore could not be part of the sample anymore.   The motivational profiles observed by Ntoumanis (2002) in physical education were quite different.  In a cross-sectional study, he questioned two samples of British students about their experience in physical education.  The questionnaire included self-reported measures of motivational climate, self-determined motivation, effort, enjoyment and boredom.  The data collected in the first school were used to conduct an exploratory cluster analysis, whereas the data from the second school were used to conduct a confirmatory analysis.  The same three profiles emerged. In the first one, students displayed high levels of self determined motivation but low levels of external regulation and amotivation. In another cluster, students showed low scores for self-determined kinds of motivation, moderate scores of introjection, and high scores of external regulation and amotivation.  The third profile was characterized by average scores for every form of regulation.  These results have to be interpreted cautiously, however, because antecedent (motivational climate), consequences (e.g., boredom) and motivations were analyzed at the same time.  In other words, the profiles observed in this study were not, strictly speaking, motivational profiles, because the 
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numerous variables entered in the analysis may have influenced the results.  It seems more appropriate to treat only the motivational scores with such an analysis, and afterwards to examine how the motivational profiles are related to certain important outcomes. The Current Studies With the recent shift in interest for the possible ways to combine the different types of motivation proposed by SDT (i.e., the use of the Self-Determination Index versus the use of different clusters), a key question concerns the relative predictive power of the different types of motivational profiles that could result from clusters analysis.  That is, should motivation researchers who are interested in predicting important outcomes in education, such as involvement, performance, or grade, consider more than one way to combine the different forms of motivation proposed by SDT, and are some ways better suited to the prediction of some outcomes over others? Accordingly, the purpose of this paper was twofold.  First, we examined whether the three profiles observed by Ntoumanis (2002) in a sample of British students would emerge among students from another country, when considering only motivational variables in the grouping analysis.  The interest of this replication is both theoretical and empirical.  From a theoretical perspective, it is not clear yet how the different kinds of motivation proposed by SDT should be combined.  If a cluster analysis reveals only self-determined or not self-determined profiles of individuals, this would give support to the hypothesis of a continuum of motivation in the educational context.  On the other hand, if cluster analysis reveals students’ profiles with high levels of both self-determined and non self-determined motivation, it would support the hypothesis that those two kinds of motivation can combine in naturalistic settings.  Indeed, Lepper and Henderlong (2000) argued that “[…] despite the experimental demonstrations that superfluous extrinsic contingencies can undermine intrinsic interest in controlled experimental contexts, [we think that] intrinsic and extrinsic 
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motivation may, in many real-word settings, exert simultaneous positive influences on behavior.” (Lepper & Henderlong, 2000, p. 273). From an empirical point of view, there is great interest to know which motivational profiles actually exist in an academic setting like physical education classes, in which proportions students display such profiles. In line with the finding of Ntoumanis (2002), two clusters coherent with the SDT hypothesis were expected to emerge, that is where low levels of self-determined forms of motivation would be present with high levels of non self-determined forms of motivations, and vice versa.  We also expected the emergence of a third cluster which shows average levels of every kind of motivation.  In order to reach this goal, an exploratory (Study 1) and a confirmatory (Study 2) cluster analysis were conducted on two separate samples of French high school students. Second, we wanted to examine the consequences that those motivational profiles may have for behavioral variables representative of students’ achievement (like effort, performance and grade).  It is important to emphasize that common limitations encountered in several of past studies conducted in education or in physical education were that most of the outcomes were assessed with self-reported measures and that these studies used a cross-sectional design (e.g., Ntoumanis, 2001; Ntoumanis, 2002; Standage et al., 2003, 2005).  One problem with this procedure is that the links observed between self-reported measures from the same source may be inflated by shared variance rather than due exclusively to actual relations.  Moreover, the absence of a longitudinal design limits the possibilities of inferring causality among the variables.  We thus chose to use objective measures of students’ achievement, and to adopt a prospective design.  In Study 1, we tested whether motivational profile would be linked to final performance, assuming that the more self-determined the profile of a student (i.e., high scores on self-determined scales and low scores on non self-determined ones), the better would be his/her final performance.  In Study 2, a 
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more complex design was adopted, in order to examine in more details the role that motivational profile may play in the achievement process.  Insofar as initial motivational profile might not be independent from initial performance, it seemed important to examine the relation between motivational profile and final performance, while controlling for student’s initial performance, if we wanted to reinforce the idea that motivational profile actually has an effect on achievement.  Grade and provided effort were also assessed as achievement outcomes. Study 1 Method Participants and Procedure Two hundreds and ten students (104 girls, 104 boys; 2 students did not specify gender) from a French high school volunteered to participate in the study.  They came from 6th grade (N = 73), 7th grade (N = 70) and 9th grade (N = 67) classes1.  Their age ranged between 10.7 and 16.8 years old (M = 13.26; SD = 1.49).  In France, physical education is a compulsory subject for all high school students.  Generally, teachers teach different sports and physical activities in 10-week cycles (i.e., 10 lessons of 2 hours).  The study was conducted during gymnastics cycles in scheduled physical education lessons.  Prior to the initiation of the research, teachers, parents, students and school administrators were asked to participate in an observational study.  Students’ motivations for the activity were assessed during the first lesson.  At the end of the cycle, all students were videotaped individually in order to evaluate their performance in gymnastics. Measures Motivation. Motivation toward gymnastics was assessed at the beginning of the cycle.  An adaptation of French motivation scales in sport (i.e., the “Echelle de Motivations dans les Sports”; Brière et al., 1995) and education (i.e., the “Echelle de Motivation 
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Académique”; Vallerand et al., 1989) and of a scale developed in english to assess physical education motivation (Standage, Duda, & Ntoumanis, 2006), was used in order to fit both the sportive and educational aspects of physical education.  These three tools assess the multifaceted motivational regulations proposed by SDT.  Depending on the subscale, the items were preferentially adapted from one tool or the other.  For example, the IM scales were mainly derived from the EMS.  The adaptation consisted of minor changes in the wording of some items to target the gymnastics context and/or a translation in French.  Six motivational constructs relative to physical education were assessed in a 18-item scale. The participants had to complete the following sentence “I participate in gymnastics classes…” with items reflecting IM to experience stimulation (e.g., “…for the excitement I feel when I am really involved in the activity”), IM toward knowledge or accomplishment (e.g., “…for the satisfaction I experience while I am perfecting my abilities”)2, identified regulation (e.g., “…because what I learn in this activity will be useful later”), introjected regulation (e.g., “…because I would feel guilty if I could not succeed in this activity”), external regulation (e.g., “…Because that's what I'm supposed to do”), and amotivation (e.g., “I don’t know why I go in gymnastics, if I could, I would get exempted”).  An English version of the entire scale is presented in Table 1.  Responses were made on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Performance in gymnastics. Students’ performance in gymnastics was based on a test consisting of five basic gymnastics exercises (e.g., stretched handstand back drop, backward roll, and cartwheel).  The students were videotaped one by one during a class prior to the initiation of the gymnastics cycle.  Three experts in gymnastics rated the videotaped performance of each student on a 1 (low level) to 7 (high level) response scale.  Each of them looked at the videotapes individually, and made a single global rating of the student’s performance after viewing all five exercises.  Inter-judge reliability was very good (α > .90).  
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The mean of the three experts’ scores was calculated and used as an indication of students’ gymnastics performance.  This procedure has been used previously in studies involving physical education classes (e.g., Chanal, Marsh, Sarrazin, & Bois, 2005). Data Analysis First, a confirmatory factor analysis was carried out (using Lisrel 8.54, Jöreskog & Sörbom, 2003) in order to examine the factorial structure of the questionnaire assessing students’ motivation.  Next, the correlations between motivational scores were examined. Afterwards, an exploratory cluster analysis was conducted in order to examine how much motivational profiles could be identified.  An examination of the cluster composition according to gender and school year was then carried out.  Finally, an analysis of variance (ANOVA) was done in order to test whether motivational profiles were linked to final performance. Results and Discussion The means and standard deviations of the variables are shown in Table 2, as well as the alpha coefficients and correlations among variables. Confirmatory Factor Analysis The structure we tested was supposed to rely on 6 factors, namely: IM toward stimulation, IM toward knowledge or accomplishment, identified regulation, introjected regulation, external regulation, and amotivation with three items expected to load on each factor.  A test carried out in order to evaluate the normality of the distribution of the variables revealed that none of them was normally distributed (multivariate skewness and kurtosis tests, ps<.0001).  We thus chose to use the robust maximum likelihood estimation procedure.  The analysis showed a relatively good fit of the six-factor structure with the data: 
χ² (120) = 304; p < .01; robust CFI = .97; NNFI = .96; SRMR = .06; RMSEA = .07; 90% CI of RMSEA = .057 - .082.  The factors loadings were all significant at the .01 level and 
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ranged between .37 and .93 (M = .74).  They are presented along with the corresponding items in Table 1. Simplex Pattern Correlations among the constructs are shown in Table 2.  The correlations between the variables appear to be in conformity with a simplex ordered matrix, although we found some deviations from this presumed pattern.  For example, IM toward knowledge or accomplishment displayed a more important relationship with identified regulation (.75) than with IM toward stimulation (.65).  More important, introjected regulation showed strong positive correlations with IM toward Stimulation (.52), IM toward Knowledge or Accomplishment (.62) and Identified Regulation (.59), no correlation with External Regulation (-.02, ns) and only moderate negative correlations with Amotivation (-.25).   Cluster Analysis Given that the internal consistency of each sub-scale proved to be satisfactory (see Table 2), the average of the scores was calculated for each one.  A cluster analysis was next conducted, following the procedure suggested by Hair, Anderson, Tatham and Black (1998).  All the variables included in a cluster analysis have to share the same metric, so that each of them contributes equally to the formation of the clusters.  All the motivational constructs were assessed on a 7-point scale.  Cluster analysis is also sensitive to outliers.  Preliminary analyses showed no cases with a distance from the mean greater than three times the value of standard deviation.  Finally, multicollinearity between variables may impact on the cluster analysis by giving more weight to collinear variables.  Given that no Bravais-Pearson correlation coefficient was higher than .90, we considered that there was no problem of this kind (Hair et al., 1998). A hierarchical cluster analysis was performed using Ward’s method with a squared Euclidean distance measure.  The agglomeration schedule and dendrogram were used to 
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identify the number of clusters.  A high increase of the agglomeration schedule (37%) suggested a three-cluster solution to be suitable.  Figure 1 shows the profiles of those three clusters.  The first cluster was labeled “self-determined” profile and represented 35% of the sample (N = 73).  Students in this cluster showed high levels of self-determined forms of motivation (i.e., IM and identified regulation), moderate level of introjected regulation, and low levels of external regulation and amotivation.  The second cluster was labeled “moderate” profile” and also represented 35% of the sample (N = 73).  Students in this cluster had average scores for every form of motivation, with a majority of scores close to 3 and 4 on a 7-point scale.  The third cluster was labeled “non self-determined” profile and represented 30% of the sample (N = 64).  Students in this cluster displayed low levels of self-determined forms of motivation (i.e., IM and identified regulation), a low level of introjected regulation and relatively high levels of external regulation and amotivation.  The clusters’ size, as well as the means and standard-deviations of their centroid, are showed in Table 3. A MANOVA showed a significant effect of cluster membership on the six motivational constructs (see Table 3) [Wilk’s lambda = .13; Rao R (12, 404) = 58.29; p < .001].  Follow up ANOVAs revealed a significant effect of cluster membership on each motivational construct (the values of F, p and η² are indicated in Table 3).  Newman-Keuls post-hoc analyses (p < .01) indicated that the three groups were significantly distinct from each other on all motivational scales, except for introjected regulation between the moderate and self-determined profiles, and for external regulation between the non self-determined and moderate profiles3. Motivational Profile and Gymnastics Achievement An ANOVA was carried out in order to test whether motivational profile was linked to different levels of achievement among students, represented by their final performance in 
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the activity.  The analysis was significant: F (2, 112) = 5.37, p < .01, η² = .09.  Newman Keuls post-hoc analyses (p < .01) revealed that the three clusters were distinct on final performance in gymnastics (see Table 3), with students in the self-determined cluster showing the highest average performance (M = 4.70), followed by the moderate (M = 3.93) and the non self-determined cluster (M = 3.51)4. Globally, this result is coherent with the tenets of SDT, and with previous research in education (e.g., Reeve, 2002).  However, the result relative to introjected regulation is somewhat surprising.  As a non self-determined form of regulation, it is theoretically assumed to lead to negative consequences.  In the present study it was found to be linked to better achievement.  In the sport context, introjection has been found previously to be related to short term persistence (Pelletier et al., 2001) but not to long-term persistence.  Maybe it deserves to be considered a potential positive form of motivation at a short term level. This study also reveals the existence of a third motivational profile, which comprises students with moderate scores for all motivational scales.  It thus seems possible to combine both self-determined and non self-determined forms of motivation when they remain moderately developed.  The analysis did not show a profile with high scores on the majority of sub-scales.  The analyses showed that students with this moderate profile globally realized better performances than students with a non self-determined profile, but poorer performances than students with a self-determined profile. Even if a prospective design was adopted in this study, the correlational nature of the data does not allow us to affirm that the different motivational profiles observed were the cause for different levels of performance at the end of the cycle.  In other words, we cannot ignore the possibility that differences in initial performance are responsible for the motivational profiles observed.  It thus seemed important to control for initial performance in order to evaluate more accurately the potential impact of motivation on final performance.  
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Moreover, criteria other than performance should also be used as representative of achievement. Study 2 The aim of Study 2 was first to verify that the motivational profiles observed in Study 1 could be validated in another sample of students.  Second, we wanted to test the effect that those motivational profiles may have on performance, controlling for initial performance, as well as the role that these variables and exerted effort may play in the prediction of final grade.  According to SDT, it was hypothesized that the more self-determined the profile of the students, the greater effort, performance and grade would be.  More precisely, the best consequences were expected to be achieved by students displaying a self-determined profile, followed by students showing a moderate profile.  Students with a non self-determined profile were expected to show the lowest level of achievement.  Our hypothesized model of achievement (see Figure 2) comprised three dependant variables.  The effort exerted by the students was expected to be related to both their initial performance in the activity and to their motivational profile.  Their final performance was expected to be related to their initial performance, their motivational profile, and their effort.  In other words, for a similar initial performance in the activity, we expected that putting more effort and being more self-determined for the activity would result in higher improvement, and thus in a higher final performance.  Finally, the grade obtained was hypothesized to depend on students’ final performance, but also on initial and middle cycle variables, that is their initial performance and motivation, as well as the objective effort they exerted.  Teachers, and particularly physical education teachers, have been shown to prefer hardworking students, whatever their level of ability (Covington & Omelich, 1979; Weiner, 1979; Biddle & Goudas, 1997).  
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Moreover, teachers might take into account initial characteristics of their students (e.g., performance and motivation) to form expectations on their achievement, which may impact on the grade they give them at the end of the cycle (e.g., Jussim & Eccles, 1992; Trouilloud, Sarrazin, Martinek, & Guillet, 2002). Method Participants and Procedure Two hundreds and fifteen students (99 girls, 116 boys) from a French high school volunteered to participate in the study.  They came from 7th grade (N = 115), 8th grade (N = 70) and 9th grade (N = 30) classes.  Their age ranged between 10.5 and 16 years old (M = 12.47; SD = 1.05) and all of them were involved in a gymnastics cycle.  During the first lesson, students’ motivation and their initial performance in the activity were assessed.  Next, students effort in gymnastics was measured in the middle of the cycle (i.e., between the 4th and 6th gymnastics courses).  Finally, students’ performance in gymnastics was appraised during the last class, and their grade was recorded. Measures Motivation. The same scale than in Study 1 was used. Performance in gymnastics. The assessment of students’ performance in the activity at the beginning and at the end of the teaching cycle was identical to Study 1. Effort in gymnastics. In the middle of the cycle, a videotape was used to evaluate the amount of effort provided by the students.  The camcorder was placed in a fixed spot, in order to record the activity of the students when they worked on the stretched handstand back drop task.  Several students were involved in this workshop simultaneously, but there was enough space so that they could work at it at the same time.  Furthermore, teachers were previously informed of the purpose of the camcorder, and were asked not to interact with 
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students completing this exercise.  The number of repetitions of the exercise for 5 minutes was calculated and used as an indication of their investment in the activity. Grade. After completion of the gymnastics cycle, all teachers provided the grades obtained by the students in gymnastics. French grades are scores comprised between 0 and 20, and the score of 10 is usually considered a mediocre result. Data Analysis A confirmatory cluster analysis was conducted on the sample, taking the number of clusters emerging in Study 1 as a basis for the analysis.  Next, the hypothesized model of achievement (see Figure 2) was tested using path analysis. Results and Discussion The means and standard deviations of the variables are shown in Table 4, as well as the alpha coefficients for multi items variables and Bravais-Pearson correlations among all variables. Confirmatory Cluster Analysis A k-mean cluster analysis was conducted, based on the result of the hierarchical cluster analysis carried out in Study 1.  This kind of analysis is considered confirmatory, because it requires the researcher to provide a specific number of clusters expected to emerge in the sample.  In line with the result obtained with the first sample, the fact that the second sample was comparable in terms of age and gender, and that it originated from a school presenting relatively similar characteristics, the number specified in the cluster analysis was set at three.  A MANOVA showed a significant multivariate main effect of cluster membership on motivational scores: [Wilk’s lambda = .12; Rao R (12, 420) = 64.66; p < .01].  Follow-up ANOVAs showed that cluster membership led to a significant effect on each motivational construct (ps < .001, η² > .29).  Newman-Keuls post-hoc analyses (p < 
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.01) revealed that the three groups were significantly distinct from each other on all motivational scales.  The motivational profiles were similar to those observed with the hierarchical procedure in Study 1 (see Figure 3), with little change regarding the repartition of the students in the various clusters.  The self-determined profile represented 39% of the sample (N = 84), the moderate profile 42% (N = 91) and the non self-determined profile 19% (N = 40).  Students in the non self-determined profile demonstrated higher scores for external regulation and amotivation than those in Study 1.  The clusters’ size, as well as the means and standard-deviations of their centroid, are showed in Table 4. Motivational Profiles and Achievement Outcomes The hypothesized model (see Figure 2) was tested with path analysis using Lisrel 8.54 (Jöreskog & Sörbom, 2003).  Two contrasts were computed in order to compare the motivational profiles.  The use of contrasts is considered as particularly appropriate in situations were specific hypotheses are formulated by the researcher concerning between groups differences on a dependant variable (Cohen, Cohen, West, & Aiken, 2003).  We expected students with a self-determined profile to show the best level of achievement, followed by students with a moderate profile, and finally students with a non self-determined profile.  In order to compare students with a non self-determined versus moderate profile, the weights used to compute the first contrast were -1, 0, and 1, for the non self-determined, self-determined, and moderate profiles, respectively.  The second contrast compared students with a moderate versus self-determined profile.  The weights were -1, 0, and 1, for the moderate, non self-determined and self-determined profiles, respectively.  A covariance matrix was used with the maximum likelihood estimation method.  Because the model we tested was saturated, no adjustment fit indices are given.  Only the weights of the paths as well as their level of significance are indicated in Figure 4. 
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The analysis revealed that final performance was predicted by the motivational profiles, controlling for initial performance (β = .62).  Students with a moderate profile obtained better performances than those with a non self-determined profile (β = .27), and students with a self-determined profile obtained better performances than those with a moderate profile (β = .30)5.  The two contrasts and initial performance explained 52% of final performance’s variance.  On the other hand, students’ final grade was predicted by their final performance (β = .44), their objective effort (β = .13), and their motivational profile, while controlling for their initial performance in gymnastics (β = .27).  More specifically, as it was the case for final performance, students with a moderate profile obtained better grades than those with a non self-determined profile (β =.23), and students with a self-determined profile obtained better grades than those with a moderate profile (β = .25).  Altogether those variables explained 59% of students’ grade variance.  Objective effort was predicted by students’ motivational profile while controlling for initial performance (β = -.05 ns).  Students with a moderate profile exerted more effort than those with a moderate profile (β = .21), whereas there was no significant difference between students with a moderate or self-determined profile (β = .15 ns)6. Taken together, the analyses showed that students who showing a self-determined profile were those who achieved the most during the cycle: they provided more effort, realized the best final performance, and obtained better grades than the students showing alternative profiles.  By opposition, students who showed a non self-determined profile were those who achieved the less.  A moderate motivational profile with average scores on all sub-scales was found to be linked to in-between achievement scores.  One could assume that students showing this type of motivational profile are willing to provide effort in some certain circumstances, for example if self-consciousness is salient.  This might have been the case in this study, as the camcorder was visible and thus some students may have tried to do 
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the exercise just because this effort would be noticed.  This could explain why no significant difference was observed between the moderate profile and the self-determined profile for this variable.  However, this “superficial” effort does not seem sufficient to make progress, since there was actually a significant difference in terms of final performance between those two groups, even after controlling for initial performance in the activity. General Discussion Several authors have recently called on researchers to begin to pay attention to the possible ways to combine different types of motivation, and more specifically, the different types of motivation proposed by SDT (Fairchild et al., 2005; Vallerand, 1997).  The purpose of this paper was to adopt an original approach to examine students’ motivation and the potential consequences that conceptualizing and regrouping different forms of motivation may have in education.  More specifically, we chose to adopt a pattern-centered approach, instead of testing specific effects of each motivational construct from SDT, or using an aggregated index of self-determination.  That is, we examined how the different types of motivation combined into certain profiles, and how those profiles were related to students’ achievement.  On one hand, recent research suggests that the Self-Determination Index may not be the only way to represent the different types of motivation proposed by SDT (e.g., Fairchild et al., 2005).  On the other hand, looking at the separate effects of the different forms of motivation does not take into account the relationships between those motivations.  Two longitudinal studies were conducted in a natural Physical Education setting in order to examine those issues. Description of the Motivational Profiles Cluster analyses were conducted to examine which motivational profiles would emerge in our samples.  Overall, the results confirmed those observed by Ntoumanis (2002) with British students, even if the procedure we adopted was not strictly identical.  We 
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observed two profiles with a clear motivational orientation toward either one extremity of the theoretical continuum proposed by SDT (e.g., Deci & Ryan, 2000).  These profiles provided support for the interactional hypothesis about the relations between motivational constructs (e.g., Vallerand & Fortier, 1998).  The first cluster was oriented toward the self-determined part of the continuum of motivation, with high levels of IM and identified regulation, moderate levels of introjected regulation, and low levels of external regulation and amotivation.  A second cluster was oriented toward the non self-determined part of the continuum, with students scoring high on external regulation and amotivation, and low on other forms of motivation.  The third motivational profile we observed presented average scores on each motivational variable.  As proposed by some authors (e.g., Lepper & Henderlong, 2000) it is possible that intrinsic and extrinsic forms of motivation combine in real-word settings.  The results observed within our samples suggest that this can be the case if the level of those motivations remains moderate (see figure 3).  Compared to the results of Ntoumanis (2002), the repartition of the students in the clusters was rather similar for the “moderate” motivational profile, but less French students displayed a “self-determined” profile and more of them showed a “non self-determined” profile.  These differences can be explained by the fact physical education is compulsory for all high school students in France. Motivational Profile and Achievement The second purpose of the studies was to examine the relations between motivational profiles and achievement in physical education.  For both studies, we assessed achievement variables at different moments during the 10-week cycle.  A longitudinal design is particularly appropriate because motivation is likely to have an impact on the variables of interest through time.  Achievement was evaluated thanks to three objective criteria, instead of the self-reported measures usually used in educational studies.  First, a videotape was used to evaluate the effort exerted by the students during a task completion (Study 2).  
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Second, we used the same procedure to assess students’ initial performance in gymnastics (Study 2), as well as their performance 10 weeks later (Studies 1 and 2).  Finally, the grade obtained for the class was provided by the teachers (Study 2).  A first hypothesis concerned the relationship between motivational profile at the beginning of the cycle, and final performance in the activity at the end of the cycle.  In Study 1, motivational profile was actually found to be significantly linked to students’ final performance.  The more students displayed a self-determined profile of motivation, the highest was their performance.  This positive link was previously observed in education (e.g., Miserandino, 1996), but with a cross-sectional design.  The analyses conducted in Study 2 indicated that the students’ motivational profile was significantly linked to their final performance, even after controlling for their initial performance.  This is particularly important, because even if motivation was measured before performance in previous research, very little effort has been made to disentangle this effect from the effect of initial performance.  Our result confirms that no matter the initial level of skills of a student at the beginning of a teaching cycle, the more he/she displays a self-determined profile of motivation toward the activity, the highest will be his/her final performance. We also examined the link between student’s motivational profile and the effort they exerted.  This link was significant, when comparing the more self-determined students with the less self-determined ones.  Students showing a moderate profile provided tangentially more effort than students with a non self-determined profile, but they were not distinguishable from students with a self-determined profile.  Moderate levels of external regulation and amotivation, combined with moderate levels of other motivations was thus found not to have too much negative consequences: it seems that this configuration is likely to promote effort in situations where self-consciousness is made salient, for example when the performance is videotaped.  A positive link was already observed in Physical Education 
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between self-determined motivation and effort reported by the students themselves (e.g., Ntoumanis, 2001; 2002) or their teacher (e.g., Standage, et al., 2006).  The pattern of result observed in our study confirms this past literature, but with a more objective measurement, since the effort of every student was evaluated with a videotape.  Finally, we examined the final grade obtained by the students.  We expected that teachers’ evaluation would first depend on the other indicators of achievement, namely the students’ final performance in the activity and the effort they exerted during the cycle.  Indeed, teachers have been found to prefer more invested, hard worker students, whatever their level of performance (Covington & Omelich, 1979).  This hypothesis was confirmed: both indicators were significantly related to students’ grade.  It means that teachers gave better grades to students that they perceived to work harder, even if they did not reach the greatest level of achievement.  Motivational profile showed an indirect association with grade, thanks to its links with the effort provided and the final level of performance.  Motivational profile was also found to have positive, direct links with the final grade given by the teacher, as well as the initial performance in the activity.  This result suggests that teachers took into account some early characteristics of the students to evaluate them at the end of the cycle.  One explanation to this result could be teacher’s expectancies (e.g., Jussim & Eccles, 1992), and more precisely perceptual biases in their evaluation.  This phenomenon is based on the influence teacher’s early expectancies can have on their judgment of students’ performance (e.g., Jussim & Eccles, 1995).  Basically, if teachers have higher expectancies toward students who show a good performance at the beginning of the cycle, this could lead them to over-evaluate their final level (see Trouilloud, et al., 2002).  Nevertheless, this hypothesis cannot be verified because teacher’s variables were not measured in this study. Implications for Self-Determination Theory and Research 
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This work constitutes a substantial contribution to the SDT literature.  Indeed, the representation of the multiple forms of motivation proposed by this theory represents one relatively unexamined issue to date.  The motivational profiles observed in theses studies and their links with students' achievement suggest interesting issues regarding the regulatory processes involved in education.  The first issue to be addressed concerns the particularly negative pattern observed for students showing a non self-determined profile.  The association of high levels of external regulation and amotivation, associated with low level of every other form of motivation, was found to lead to poor effort, performance and grade.  A similar profile was previously observed by Ntoumanis and was associated with high levels of boredom, and very low levels of enjoyment and effort (Ntoumanis, 2002).  In the sport context, negative independent effects of the degree of external regulation and amotivation have been observed on short and long term persistence (Pelletier et al., 2001).  The students displaying such motivational profiles are likely to “suffer from a lack of motivation and a sense of helplessness outside of the specific situations in which extrinsic rewards are available.” (Leeper & Henderlong, 2000, p. 295).  One might argue with the exception of when they are evaluated by their teacher, those students might have no motivation at all in class.  They are likely to regularly adopt maladaptive strategies and avoid getting involved in the tasks proposed. Our studies also underscore the particularly adaptive character of a motivational profile combining high scores of intrinsic motivation and identified regulation, but also moderate levels of introjection, and low levels of external regulation and amotivation.  The importance of combining intrinsic and identified regulations was already underlined by Koestner and his colleagues (Burton et al., 2006; Koestner & Losier, 2002).  They argue that possessing high levels of both types of regulation could allow one the flexibility to adapt to a wide array of situations.  More precisely, combining high levels of both intrinsic motivation 
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and identified regulation is likely to lead to high levels of well-being and performance (Burton et al., 2006).  More surprisingly, whereas it is considered a non self-determined form of motivation, a moderate level of introjection was finally associated with the higher level of achievement.  In spite of the negative affective states it implies, such as anxiety or guilt (Blais, Sabourin, Boucher & Vallerand, 1990), this kind of regulation could be likely to enhance behavioral involvement.  It was found to be related to persistence in previous work (Vallerand et al., 1997; Ntoumanis, 2002; Pelletier et al., 2001), but this relationship was observed only for a short-term period (e.g., Pelletier et al., 2001).  The period of our studies was also relatively brief since they concerned 10-week teaching cycles.  It would be interesting to investigate the educational outcomes of motivational profiles on the long-term, in order to verify if this motivational configuration is beneficial for achievement during one or several educational years. It is important to note that a moderate level of introjection, in itself, does not guarantee those beneficial impacts on achievement.  Indeed, students showing similar levels of introjection, associated with moderate levels of other kinds of regulation (i.e., what we labeled moderate motivational profile), did not show identical levels of performance in gymnastics, and that they obtained lower grades.  This result suggests that a moderate feeling of guilt, or shame, as shown by the student motivated by introjection, does not necessarily have negative consequences, if at the same time the student gets a certain satisfaction from the activity (i.e., intrinsic motivation), and  anticipates that it will help him/her to reach personal goals (i.e., identified regulation).  Conversely, when these feelings are not associated with interest or personal value for the activity, the outcomes could be less positive.  Globally our results suggest an adaptive role of the “self-determined” motivational profile, as shown by students with high levels of intrinsic motivation toward stimulation, 
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accomplishment and knowledge, high levels of identified regulation, and also moderately high levels of introjection.  These elements underscore the importance of the internalization process, thanks to which individuals do not act without feelings of control or competence and without reacting to external contingencies, that is they do not show amotivation or external regulation.  This result is coherent with the propositions of Koestner and Losier (2002) who assume that it is appropriate to develop both intrinsic and identified goals.  This “dual motivational system” would promote the pursuit of both short term goals, thanks to “the energizing emotions such as interest and excitement” that it implies, and the pursuit of long term goals, that identification is more likely to enhance, because it gives “significance [to] one’s current pursuits and fosters positive emotions such as pride in one’s accomplishments in the domain” (p. 115). Past research conducted in education examined how the social context, and more particularly teachers, could influence the degree of satisfaction of students’ basic needs and motivations, depending on the motivational climate they generate.  The teachers who support autonomy are more likely to generate the internalization of the activity among students.  They spend more time listening to their students and acknowledge their perspective, they support more the quality of their performance and progress, and they promote more choice and initiative and participation in decisions (Grolnick & Ryan, 1989).  In contrast, teachers that are controlling use more directives, they give more solutions to the students, criticize them more, and put more pressure on them using rewards, threats, and deadlines.  There is empirical evidence showing that the degree to which teachers are autonomy supportive versus controlling is significantly linked with students’ need satisfaction and motivations (see Reeve, 2002, for a review), especially in physical education (e.g., Ntoumanis, 2001; Standage, Duda, & Ntoumanis, 2003). 
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Koestner and Losier (2002) also recommend providing a structure to promote self-determined forms of regulation.  Whatever the way it is delivered, students need to have at their disposal consistent guidelines, rules and expectations relative to their behavior, and a rationale for the tasks and activities proposed.  Koestner and Losier (2002) advance that both autonomy support and structure are needed to lead to the internalization of the activity.  Even if the educational climate was not taken into account in the present study, this past literature suggests that a teacher showing characteristics of an autonomy supportive climate and providing structure to the students would contribute to the development of a self-determined motivational profile beneficial for achievement. Limitations and Research Perspectives These studies are not exempted of a certain number of limitations.  First, the validity of the effort measure can be questioned, since the camcorder was visible.  It is thus possible that a social desirability phenomenon occurred, leading some students to put more effort in the task than they usually did.  Maybe this can account for the low percentage of variance of this variable explained by the motivational profile, as well as the absence of significance for the path between effort and final performance.  Second, the length of the cycle was relatively short, and the effects of motivation observed in 10-week cycles would probably be more important in studies carried out during a whole school year, or with a follow up of students on several years.  Indeed, if students practice the same activities each year, the beneficial or detrimental effect of motivational profiles on achievement could be cumulative and lead to greater disparities between students at the end of high school, even if they had the same performance at the beginning.  Moreover, the generalization of these results can be questioned, and further studies could replicate those findings in other activities or educational disciplines.  Finally, as in many naturalistic studies, we cannot exclude that some of the relationships observed are due to the omission of a relevant variable (see e.g., 
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Judd & McClelland, 1989).  For instance, the educational climate provided by the teacher might have had an impact on students’ motivation and achievement at the same time.  However, given that students’ motivation was assessed during the first lesson of the cycle, the potential effect of the teacher climate is limited.  Further studies should nevertheless control this variable. 
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Footnotes 
1 In France, high school is comprised of junior high school, which usually includes students that are 11 to 15 years old, between 6th and 9th grades, and senior high school, which includes older students, between 10th and 12th grade. Both of our sample consisted of junior high school students (i.e., the 4 first grades of high school). 2 Few authors (e.g., Cokley et al., 2001; Fairchild et al., 2005) questioned the distinctiveness of IM toward Knowledge and Accomplishment sub-scales, insofar as they appeared very correlated (>.86).  Results in a pilot study we carried out with a representative sample of 100 students, showed that scores on IM toward Knowledge and Accomplishment were very correlated (φ =.92).  A test of the discriminant validity between the two constructs consisting in examining whether the pair of latent factors could be treated as a single construct by setting each correlation to 1.0 and comparing the constrained model to a model in which the correlation was free to vary revealed that correlation was not significantly different from 1.0 thereby did not supporting the discriminant validity of the constructs.  Finally, interviews carried out with 10 pupils of this sample showed they did not perceived the nuances which could exist between items assessing IM toward Knowledge (e.g., “For the pleasure I experience when I learn new skills”) and those assessing IM toward Accomplishment (e.g., “For the pleasure I experience when I improve some of my weaknesses”).  As a result, only 3 items among the most representative of those sub-scales have been retained in this study.  3 Chi-squared tests of association were conducted in both studies to examine the possible link between cluster membership and gender or school year.  The analyses revealed no association between students’ gender and cluster membership.  On the other hand, school year tended to be related to cluster membership in Study 1 (students from 6th grade being slightly over-represented in the self-determined cluster, and under-represented in the non self-determined cluster; an opposite pattern was observed for students from 9th grade), and 
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was significantly related to cluster membership in Study 2 (students from 8th grade being slightly over-represented in the moderate cluster, and under-represented in the other clusters).  Theses results are coherent with past literature in education that indicate a decrease of self-determined motivation as age increases (Otis, Grouzet, & Pelletier, 2006; Ratelle, Guay, Larose, & Senécal, 2004).   4 An additional 3 (profile) × 3 (grade) ANOVA has been conducted. It revealed (1) a significant effect of grade (p<.05), the performance tended to be higher with the grade level, (2) a significant effect of the motivational profile (p<.01), with a significant difference between the 3 profiles (p<.05), and (3) no interaction effect (p=.28).  5 When a contrast shows a significant link with an outcome, it means that the two profiles differ significantly on this variable.  If both of the contrasts show significant links, then the three profiles are distinct from each other, because if self-determined ≠ moderate, and moderate ≠ self-determined, then non-self-determined ≠ self-determined. 6 An additional model in which students’ age was used as covariant revealed the same pattern of results and no significant association between this variable and the three objective criteria of students’ achievement (β = .01, p >.89; β = -.06, p >.25; β = -.01, p >.88, for effort, final performance and final grade, respectively). 
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Table 1 Items of the motivation scale with corresponding factor loadings (Study 1)  “I participate in gymnastics classes...”  Items Loadings IM toward Stimulation For the excitement I feel when I am really involved in the activity .82 Because this activity is fun .93 For the emotions I experience while I practice this activity .87 IM toward Knowledge or Accomplishment For the pleasure I experience when I improve some of my weaknesses .75 For the pleasure I experience when I learn new skills .88 For the satisfaction I experience while I am perfecting my abilities .91 Identified Regulation Because what I learn in this activity will be useful later . 80 Because it is important and it can help me for other things . 88 Because this activity is important for my personal growth . 71 Introjected Regulation Because I absolutely need to succeed in this activity .77 Because I would feel bad about myself if I did not .78 Because I would feel guilty if I could not succeed in this activity .62 External Regulation Because I don't want to disappoint important people .37 Because I'll get into trouble if I don't do what the teacher's asking .56 Because that's what I'm supposed to do .72 Amotivation I don’t know why I go in gymnastics, if I could, I would get exempted .69 But it doesn't worth it, I feel that I'm wasting my time .74 I don't see why we should have gymnastics .77 Note: This Table presents an English translation of the French items used in the studies.     
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Table 2 Descriptive statistics and correlations between the variables (Study 1).    M SD α 2 3 4 5 6 7 1.   IM toward stimulation   3.56 1.99 .90 .65*** .63*** .52*** -.32***  -.52***  .26*** 2.   IM toward Knowledge and Accomplishment   4.15 1.92 .88  .75*** .62*** -.28***  -.53***  .17* 3.   Identified Regulation   3.29 1.80 .84   .59*** .-.19**    -.50***  .13 t 4.   Introjected Regulation   3.24 1.60 .69     -.02  -.25***  .01  5.   External Regulation   3.51 1.71 .67       .57*** -.14* 6.   Amotivation   3.28 1.95 .78      -.37*** 7.   Final performance in Gymnastics   4.14 1.70 .93       Note. *** p<.001, ** p<.01, * p<.05, t p<.07  
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Table 3 Descriptive statistics for the three clusters -Study 1 Cluster 1 (N=73) Cluster 2 (N=73) Cluster 3 (N=64) F p η² “Self-Determined” “Moderate” “Non Self-Determined”     M SD M SD M SD    1.   IM toward stimulation   5.44a 1.29 3.35b 1.43 1.66c 1.03 212.11 .001 .65 2.   IM toward Knowledge or Accomplishment    5.73a 1.25 4.54b 1.10 1.90c 0.91 218.11 .001 .66 3.   Identified Regulation   4.68a 1.59 3.53b 1.21 1.44c 0.59 131.65 .001 .54 4.   Introjected Regulation   3.93a 1.53 3.64a 1.37 1.92b 1.05  46.82 .001 .29 5.   External Regulation   2.21a 1.25 4.19b 1.49 4.22b 1.60  96.15 .001 .46 6.   Amotivation   1.53a 1.77 3.52b 1.33 5.00c 1.82 202.71 .001 .64 7.   Final performance in Gymnastics 4.70a 1.60 3.93b 1.63 3.51c 1.71    5.37      .01 .09 Note. Means in the same row that do not share superscripts differ at p<.01, using Newman-Keuls post-hoc tests.
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Table 4 Descriptive statistics for the three clusters - Study 2     Cluster 1 (N=84) Cluster 2 (N=91) Cluster 3 (N=40) M SD α “Self-Determined” “Moderate” “Non Self-Determined”     M SD M SD M SD 1.   IM toward stimulation   3.56 1.99 .88 5.67 1.03 3.09 1.11 1.71 0.80 2.   IM toward Knowledge or Accomplishment   4.15 1.92 .84 5.65 1.14 3.98 1.13 1.94 0.90 3.   Identified Regulation   3.29 1.80 .80 5.13 1.29 3.22 1.07 2.06 1.08 4.   Introjected Regulation   3.24 1.60 .67 4.23 1.39 3.39 1.20 1.90 0.92 5.   External Regulation   3.51 1.71 .72 2.05 1.40 2.83 1.39 5.11 1.35 6.   Amotivation   3.28 1.95 .88 1.77 1.30 2.80 1.31 5.94 1.14 7.   Provided effort 4.35 3.43 - 4.72 2.68 4.46 3.60 3.17 2.54 8.   Initial performance in Gymnastics 3.32 1.10 .91 3.68 1.08 3.22 1.12 2.76 1.41 9.   Final performance in Gymnastics 4.65 1.48 .92 5.25 1.40 4.49 1.42 3.68 1.58 10. Grade   12.62 3.65 - 14 3.47 12.44 3.39 9.91 4.05 
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Figure Captions Figure 1: Motivational profiles in Study 1  Figure 2: Hypothesized model of achievement Figure 3: Motivational profiles in Study 2 Figure 4: Path analysis contrasting the self-determined, moderate and non self-determined profiles (All paths are significant at p<.05 except when it is specified by ns)



Students’ Motivational Profiles and Achievement   47  

 
12345
67

Intrinsic Motivationtoward Stimulation Intrinsic Motivationtoward Knowledgeor Accomplishment  Ientified Regulation IntrojectedRegulation External Regulation Amotivation Self-Determined ClusterModerate ClusterNon Self-Determined Cluster
  



Students’ Motivational Profiles and Achievement   48  

 

          
initial performance motivational profile 

final performance 
objective effort final grade 



Students’ Motivational Profiles and Achievement   49  

 
12345
67

Intrinsic Motivationtoward Stimulation Intrinsic Motivationtoward Knowledgeor Accomplishment  Ientified Regulation IntrojectedRegulation External Regulation Amotivation Self-Determined ClusterModerate ClusterNon Self-Determined Cluster



Students’ Motivational Profiles and Achievement   50  

 

       Initial  performance  Contrast   Non Self-Det. vs. Mod.   Final performance  R²=. 52  Objective effort   R²=.0 2  
.62   .13     .44   -.03 ns     - .02  ns   Final grade  R²= .59   .27         .30   .27   -.05 ns  Contrast   Mod. vs. Self - Det.       .21   .23   .25     .15 ns   .23      .70   


