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2 Abstract  The purpose of this study was to explore whether, in naturalistic physical education classes, the relation between teachers’ early expectations and students’ later perceived competence was moderated by the extent to which the motivational climate created by the teachers was autonomy supportive. Using a one year longitudinal design, data were obtained from 421 students and 22 teachers from 10 French junior high schools. Multilevel analyses revealed that (1) teachers’ early expectations were related to students’ later perceived competence, particularly when these expectations were positive, and (2) this relation was stronger when the classroom motivational climate was low in autonomy support. Implications for future research and educational practices are discussed.   Key Words: teacher expectations, self-fulfilling prophecy, perceived competence, moderation, multilevel analysis, self-determination theory, autonomy-supportive climate.  



Moderation of teacher expectations effects 

 

3 Relation between teachers’ early expectations and students’ later perceived competence in physical education classes: Autonomy-supportive climate as a moderator Most theoretical approaches of motivation and achievement, such as achievement goal (Nicholls, 1989), control (Skinner, 1995), expectancy-value (Eccles & Wigfield, 2002), self-determination (Deci & Ryan, 2002), and self-efficacy (Bandura, 1997) theories, consider perceived competence as one of the primary psychological predictors of motivational dynamic, well-being, and performance. Specifically, high academic perceived competence (or other similar constructs)1 has been found to be strongly related to positive achievement-oriented behaviors such as engagement, provided effort, persistence after failure, low anxiety, emotional stability, internal locus of control, intrinsic motivation, mastery goal orientation, and to academic achievement (see Bong & Skaalvik, 2003, for a review). This is why, over the last 30 years, psychological and educational researchers have tried to identify factors that could influence students’ perceived competence (Pajares & Schunk, 2002). Most studies showed that children’s perception of their own ability is mainly formed through experience with and interpretation of their environment (Bandura, 1997; Harter, 1999; Pintrich & Schunk, 1996). In the educational context, one of the most influential sources of students’ perceived competence is the evaluative and supportive feedback received from teachers (e.g., Stipek, 2002). The frequency and the characteristics of the information given by the teachers may strongly influence what students think they are capable of. On this point, several studies highlight the role played by teachers’ expectations in determining how teachers will interact with (and perceive) their students (see Good & Brophy, 2000, for a review). Teachers’ expectations, by leading to differential treatment and evaluation, may be one environmental factor leading to the development of high or low perceived competence among students.  Teacher Expectations Effects The role played by teachers’ expectations on students’ academic ability has been an important topic of educational research for almost 30 years. Today, there is no doubt that teachers’ expectations can influence their behaviors toward students (Good & Brophy, 2000; Harris & 
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4 Rosenthal, 1985), and thus students’ self-perceptions, motivation, and achievement (e.g., Jussim, 1989; Pelletier & Vallerand, 1996; Trouilloud, Sarrazin, Martinek, & Guillet, 2002). This is the concept of teacher expectations effects (TEE; Good, 1987). TEE occur when the teacher expectations about a student affect teacher-student interactions in a manner that leads the student to fulfill the teacher expectations2. Naturalistic studies have repeatedly found support for the presence of TEE in classrooms (see Jussim & Harber, 2005; Trouilloud & Sarrazin, 2003, for reviews).  The shaping of students’ perceived competence through the TEE process is now relatively well-documented. According to most socio-psychological models (e.g., Darley & Fazio, 1980; Jussim, 1986; Miller & Turnbull, 1986), one of the consequences of a perceiver holding an expectation is that this expectation may lead the target not only to behave consistently with the expectation, but to conclude that he/she is actually that type of person. Thus, if a teacher believes that a particular student is “low” in competence, this student, after numerous interactions with the teacher, may conclude that he or she is actually “low” in competence, and therefore have a low perceived competence. Indeed, teachers’ early expectations for their students' ability had been shown to influence students’ later self-concept of ability, in various contexts such as mathematics (e.g., Jussim, 1989; Parsons, Kaczala, & Meece, 1982; Madon, et al., 2001), reading (e.g., Brattesani, Weinstein, & Marshall, 1984) and physical education classes (Trouilloud et al., 2002). For example, Jussim (1989) showed that teachers’ expectations of students’ performance in October significantly predicted changes in students’ self-concept of math ability in the spring, even after controlling for students’ previous achievement and perceived ability. Moreover, students’ perceived competence seems to be one important mediator of TEE on students’ achievement (Jussim, 1986); that is, the influence of teachers’ expectations on students’ perceived competence may impact students’ achievement (Trouilloud et al., 2002).  Moderators of TEE Nevertheless, findings from numerous studies suggest that the influence of teachers’ expectations tend to be small. Under naturalistic conditions, and after controlling for relevant 
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5 background variables, TEE are of about .1 to .3 (in terms of standardized regression coefficients) on students’ self-perceptions and achievement (see Jussim et al., 1998, for a review). Brophy (1983) assumed that teachers’ expectations account on average for 5 to 10 % of the variance in students’ outcomes in a single year, a finding that can be described as significant but modest. This does not mean that TEE are never powerful. Effect sizes found in most prior studies (e.g., Jussim, 1989) are average, and thus may mask important variability across classrooms, teachers and students. Actually, TEE must be considered as a probabilistic (i.e., non systematic) phenomenon (Babad, 1993). For a self-fulfilling prophecy to occur, teachers must have differential expectations for their students, they must communicate these expectations through their behavior toward students, students must react in specific ways to such differential treatment, and so on. Thus, because many conditions have to be combined to generate the confirmation of teachers’ expectations, this process may not take place in every classroom, for every student, and for every teacher. For this reason, recent research abandoned the search for the “existence” of TEE and focused on identifying when, where and for whom this phenomenon is more likely to occur (Jussim et al., 1998; Weinstein & McKown, 1998). Nevertheless, although the existence of moderators in interpersonal expectations effects has been argued theoretically (Darley & Fazio, 1980; Jussim, 1986) and empirically supported in experimental studies (see Snyder & Stukas, 1999, for a review), little is known about moderators of naturally occurring TEE. Only a few studies have explored whether certain student, teacher, or classroom characteristics might increase (or decrease) the magnitude of TEE. In the following sections, we briefly review the empirical evidence on this topic.  Students’ moderation. Students may not be equally susceptible to TEE. Some students are more sensitive than others to teachers’ expectations-related behaviors (such as voice tones and other communication cues), so that they may interpret teachers’ communication of expectations more often and more accurately, and thus are potentially more affected by them. On this point, research has explored demographic differences as well as past scholarship differences in students’ susceptibility to TEE. Specifically, TEE appeared to be stronger among students who are either 
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6 African-American (Jussim, Eccles, & Madon, 1996; McKown & Weinstein, 2002) or from lower socio-economic backgrounds (Jussim et al., 1996), and among students who are low achievers (Madon, Jussim, & Eccles, 1997) and with low or unclear self-concept (Brattesani et al., 1984). Thus, it seems that students in vulnerable or stigmatized groups (e.g., students from low socio-economic backgrounds of from ethnic minorities) and students with poor past scholarship (e.g., poor previous achievement and low self-concept) are more likely to be influenced by teachers’ expectations than are others students.   Teachers’ moderation. Although all teachers must have differential expectations for their students, not all teachers demonstrate expectations effects in their classrooms. There may be differences among teachers in predisposition to expectations effects. Some researchers have tried to  identify the characteristics of teachers who are prone to generate this process. Results showed that teachers’ (1) propensity to treat high and low achievers differently (Brattesani et al., 1984; Kuklinski & Weinstein, 2001), (2) sense of control (Cooper & Good, 1983), and (3) susceptibility to biasing information about students (Babad, Inbar, & Rosenthal, 1982) seem to be important moderators of TEE. For example, studies done in reading classes (e.g., Kuklinski & Weinstein, 2001) showed that teachers’ expectations had more impact on students’ end-of-year reading scores in classrooms where students perceived higher levels of differential teacher behavior. Students who perceived salient differences in teacher treatment of high vs. low achievers were more accurate in their perceptions of teacher expectations-related behaviors (Weinstein, Marshall, Botkin, & Sharp, 1987), and were consequently more likely to confirm teachers’ earlier expectations. This pattern of results suggests that when teachers’ expectations are expressed in salient differences in students’ treatment, conditions are ripe for stronger effects.   Contextual moderation. Situational or contextual factors may also influence students’ susceptibility to teachers’ expectations. Specifically, students seem more vulnerable to TEE in within-classroom ability grouping compared to between-classroom ability grouping classes (Eder, 1981; Smith, Jussim, & Eccles, 1998), when they are negotiating transitions (e.g., start of 
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7 kindergarten or middle school) (Raudenbush, 1984), and in classrooms with large number of students and few resources (Finn, 1972; Jussim et al., 1998). This Study As seen before, certain individual or contextual characteristics might significantly increase (or decrease) the magnitude of TEE. Relatively little research, nevertheless, has been conducted on moderators of TEE in naturalistic contexts. Because TEE may have major consequences on students’ (perceived or actual) ability, it seems important to increase our knowledge about the conditions under which such effects are maximized, minimized, or even changed (Weinstein & McKown, 1998). Existing studies leave several important issues unexplored, notably concerning contextual moderators of TEE. Indeed, although some works (Brattesani et al., 1984; Kuklinski & Weinstein, 2001) indicate that some classroom environment characteristics may moderate TEE, many questions remain. Largely ignored is the potential role played by factors such as classroom motivational climate. Whereas the motivational climate created by a teacher is considered by educational and psychological researchers (e.g., Ames, 1992) as an important factor in students’ development, no study, to our knowledge, has explored whether and how this factor may operate in TEE process. Understanding the role of motivational climate will help identify when and where teachers’ expectations may strongly impact students’ outcomes.  Motivational climate as a moderator: A self-determination theory perspective A great deal of research in the last three decades has highlighted how various aspects of the classroom motivational climate may affect students’ educational outcomes such as perceived competence, motivation and performance (e.g., Patrick, Anderman, & Ryan, 2002; Stipek, 2002; Urdan, 2001). Specifically, the way students perceive and interpret the motivational climate established by their teacher can moderate the effects of external events on student outcomes (Deci, Vallerand, Pelletier, & Ryan, 1991). Applying this idea to the TEE paradigm, one may think that the effects of social factors such as teachers’ expectations on students’ outcomes might be different, depending on the motivational climate in which teachers express them to students. Good and 
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8 Brophy (2000) suggested that the potential for TEE is greatest in classrooms where teachers feature uniform rather than multiple goals, a narrow rather than a broad range of activity structures, norm-referenced achievement standards, a competitive atmosphere, public performance evaluation, and an emphasis on achievement rather than effort. Although the moderator role played by motivational climate on the TEE process has been theoretically expressed (e.g., Good & Brophy, 2000; Weinstein & McKown, 1998), no prior naturalistic study, however, has empirically explored this assumption. The main purpose of this study was thus to evaluate whether TEE on students’ perceived competence vary differently depending on the nature of motivational climate at the classroom level. According to self-determination theory (Deci & Ryan, 2002), one characteristic of the motivational climate may particularly influence students’ development: the degree to which this climate is oriented toward autonomy support. An autonomy-supportive climate can be characterized as a motivational style including behaviors such as offering choices, encouraging independent problem solving, involving students in the decision process, and minimizing the use of pressure (e.g., Reeve, Bolt, & Cai, 1999; see Reeve, 2002, for a detailed description of autonomy-supportive behaviors). Several studies suggest that environments and classrooms practices that are perceived by students as autonomy-supportive may enhance students’ internal locus of causality, intrinsic motivation and self-determination (see Deci et al., 1991; Reeve, 2002, for reviews). Conversely, social contexts that are controlling (e.g., using rewards, directives, threats, evaluations, and pressuring students toward a particular outcome) undermine these dimensions. Consequently, because an autonomy-supportive climate generally influences students’ level of self-determination, this particular contextual variable may affect students’ susceptibility to social influence such as teachers’ expectations.  Hypotheses Teachers’ expectations effects on students’ perceived competence 
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9  In agreement with the self-fulfilling prophecy process (Jussim, 1986; Snyder & Stukas, 1999), we predicted that teachers’ expectations early in the year would impact students’ perceived competence later during that year. As in prior naturalistic studies (e.g., Jussim, 1989; Kuklinski & Weinstein, 2001; Trouilloud et al., 2002), evidence for TEE is operationalized as the extent to which teachers’ early expectations predict students’ future outcomes (e.g., perceived competence), beyond what is predicted by students’ relevant background characteristics. Some researchers (e.g., Brophy & Good, 1974; Eccles & Wigfield, 1985) speculated that this relation between teachers’ expectations and students’ perceived competence may not be linear ; that is, TEE may vary depending on the valence (positive vs. negative) of teachers’ expectations. Specifically, they anticipated that negative expectations may be more damaging than positive expectations are helpful. Very few studies have concretely explored this topic in a naturalistic education setting (for a review, see Jussim & Harber, 2005). Moreover, the empirical evidence dealing with this issue has yielded equivocal findings. Actually, two studies (Babad et al., 1982; Sutherland & Goldschmid, 1974) suggest that, under naturalistic conditions, teachers’ expectations lead to more powerful self-fulfilling prophecies when expectations are negative than when they are positive. Conversely, one study (Madon et al., 1997) showed that positive teachers’ expectations may be more powerful than negative ones. This inconsistency in findings highlights the need for additional investigation into the differential power of high versus low teachers’ expectations. Autonomy-supportive climate as moderator of TEE Because an autonomy-supportive environment enhances self-determination (see Deci & Ryan, 2002), students evolving within this climate will be less susceptible to conform to social factors such as teachers’ expectations. Moreover, an autonomy-supportive teacher may be less prone to demonstrate cues about his/her expectations (i.e., adopt expectations-related behaviors) toward his/her students. For these reasons, one may hypothesize that TEE tend to be relatively weak in an autonomy-supportive climate. Conversely, because a non autonomy-supportive environment reduces self-determination, 
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10 students within this climate would be more likely to adopt, internalize and conform to teachers’ expectations. Moreover, a controlling teacher would be more prone to adopt rigid and strong expectations–related behaviors. On this point, several researchers (e.g., Cooper, 1979; Jussim et al., 1998) suggest that the need to control others may moderate TEE. Experimental studies have shown that persons with a greater "desire for control" and "need to influence" others’ behaviors (which included dogmatism-related components such as influence ability, dominance, cognitive rigidity) are more likely to produce expectations effects (see Cooper & Hazelrigg, 1988; Harris, 1989; Hazelrigg, Cooper, & Strathman, 1991, for meta-analysis). This pattern of results led us to think that, in a naturalistic educational context, the more teachers attempt to control students, the more likely it is that their expectations will be self-fulfilling. Because they think and act in terms of shaping students’ behaviors rather than “accommodating” to them, non autonomy-supportive teachers are most likely to produce TEE. Thus, we hypothesized that the degree to which motivational climate is autonomy-supportive will moderate the relation between teachers’ early expectations and students’ later perceived competence, such that this relation will be stronger in classrooms with low (vs. high) level of an autonomy-supportive climate. Method Sample Participants in this study were 421 students (191 boys and 230 girls; M age = 13.42 years, SD = 1.73) and their 22 physical education teachers in 10 French high schools. Students were in Grades 7 (n = 96), 8 (n = 88), 9 (n = 77), 10 (n = 79) and 11 (n = 81). They were largely white (85%) and heterogeneous in socio-economic status. Teachers (7 men and 15 women) had teaching experience ranging from 1 to 30 years (M = 14.57 years, SD = 5.73). Procedure This longitudinal study was conducted over one school year in physical education classes. The procedure used can be described in three steps. (1) During the first month of the school year, students responded to a questionnaire assessing their perceived competence in physical education. 
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11 During the same month, teachers were asked to evaluate their expectations for each student's ability in physical education settings. (2) In the middle of the school year, students completed a questionnaire assessing their perception of the autonomy-supportive climate instituted by their physical education teacher. (3) Finally, during the last month of the school year, students’ perceived competence was again assessed. Measures Teacher expectations of students’ competence. The “Teacher Expectations Scale” (e.g., Jussim & Eccles, 1992), was used to assess teachers’ expectations about students’ performance (i.e., “According to you, how good will this student be in physical education ?”) and talent (i.e., “Does this student have a natural talent which will enable him/her to succeed in physical education ?”). Teachers rated items on a seven-point scale ranging from 1 (very bad) to 7 (very good). As these two items were strongly correlated (r = .85), they were averaged to constitute one single dimension. Student perceived competence. Perceived competence can be defined as the individual’s perception of her/his current competence in an achievement context (Wigfield & Eccles, 2000). To assess perceived ability in PE settings, a four-item questionnaire similar to the one developed by Nicholls and colleagues (Duda & Nicholls, 1992; Nicholls, Cheung, Lauer, & Patashnick, 1989), was used (e.g., “When you’re in physical education setting, you consider yourself ...”). Responses were indicated on seven-point scale anchored by “very bad” (1) and “very good” (7). In previous research conducted on teenagers, this questionnaire had shown good construct validity, internal consistency, and predictive validity (e.g., Sarrazin, Roberts, Cury, Biddle, & Famose, 2002). In this study, this scale possessed adequate internal consistency at the beginning and at the end of the year (α = .75 and .77, respectively). The mean of the responses was calculated and considered as an indication of student perceived competence in physical education. Perceived autonomy-supportive climate. Because it is students’ perceptions (rather than objective measures) that are presumed to play the more important role in teachers’ expectations process (Weinstein & McKown, 1998), this study focused on students’ perceptions of their 



Moderation of teacher expectations effects 

 

12 classroom motivational climate, which have the advantage of reflecting the views of the ultimate recipients of teacher behaviors. Students’ perceptions of the autonomy-supportive climate were assessed using a French version of the Learning Climate Questionnaire (see Black & Deci, 2000) adapted for educational settings (e.g., I feel that my teacher provides students choices and options; 
α = .75). Answers to the four items were assessed on a seven-point scale anchored by the end points “never” (1) to “always” (7).  Because aggregate measures of perceived climate yield a more comprehensive assessment of the perceived classroom environment than do individual factors (Church, Elliot, & Gable, 2001; De Jong & Westerhof, 2001), the mean of students’ individual perceptions of the autonomy-supportive nature of the climate was calculated in each classroom. This index was used as a contextual variable describing the motivational climate at the classroom level. A necessary precondition for aggregation is a confirmation that there is within-class agreement with regard to the aggregated construct (Cohen, Doveh, & Eick, 2001). To test this condition, an inter-rater agreement coefficient (Rwg) was calculated for each class (see James, Demaree, & Wolf, 1993). In this study, inter-rater agreement corresponded to the level of agreement within a classroom about the autonomy-supportive nature of the climate established by the teacher. Classroom autonomy-supportive climate exhibited a satisfying degree of inter-rater agreement (Rwg = .65 to .80), suggesting that students’ perceptions were shared within classroom. These results suggest that it was suitable to aggregate the individual autonomy-supportive scores to the classroom level. Data Analyses Because the nesting of students within classrooms raised the possibility of dependencies in the data, hierarchical linear modeling (Bryk & Raudenbush, 1992) - also called multilevel modeling - was chosen to perform our analysis. Most prior studies of TEE ignore class membership and between-classroom effects, and perform the analysis by combining K teachers and N students into a single and undifferentiated group. Such a procedure risks overlooking the importance of classroom effects, and may also render invalid many of the traditional statistical analysis techniques used for 
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13 studying TEE. Actually, the hierarchically organized structure of the data, with students at level 1 and classrooms at level 2, has several implications that are not properly taken into account by ordinary least squares (OLS) models (see Kenny, Kashy, & Bolger, 1998).  Firstly, OLS models do not separate the different levels of analysis. Therefore, using OLS models, the data have to be aggregated at the highest level of the hierarchy, or they have to be disaggregated at the lowest level. In the first case, this can lead to the aggregation bias (Robinson, 1950) and in the second case, the number of units of the higher level variables is considerably inflated, leading to biased underestimated standard errors and inflating the risk of type I errors.  Secondly, students in the same classrooms are more alike than students from different classrooms3. This causes non-independence in the residuals (i.e., intra-class correlation) leading again to biased underestimated standard errors. This is the case of OLS estimates since a strong assumption of OLS models is the independence of residuals.  Thirdly, classrooms in this study are a random sample of a population of classrooms and their effects have to be treated as random rather fixed. This means that we are interested in estimating variances rather than means, and that we have to partial out “true variance” from sampling variation. Because OLS models consider every effect as fixed, these effects are usually overestimated since sampling variation is not taken into account.  Finally, this study is specifically interested in a cross-level interaction, that is how the relation between teachers’ expectations and students’ perceived competence (i.e., a level-1 relation) varies as a function of classroom motivational climate (i.e., a level-2 variable). Such interactions are called cross-level interactions because they involve units at two levels of the nested hierarchy. Here again, because OLS models consider all variables as single-level ones, they do not take into account the different levels of analysis and do not allow to a proper estimation of cross-level interactions. For the reasons mentioned above, hierarchical linear models were preferred since they have been specifically conceived in order to take into account hierarchically structured data. Multilevel analyses were performed using MLwin software version 2.1b (Rasbah et al., 2000). The first step 
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14 was to use a fully unconditional two-level hierarchical model to partition the variance of students’ end-of-year perceived competence into between-class and within-class components. This model is "unconditional" because the variance components are not predicted by any variable. Variances estimates produced by the unconditional model are used to calculate the intra-class correlation (ICC), an index of the proportion of total variance in the dependent variable (i.e., students’ perceived competence) attributable to classroom membership. Results indicated the ICC to be .11 (see Table 2), meaning that 11 % of the variance of students’ perceived competence was between classes. This non-zero ICC suggests substantial dependence in the data across students’ perceived competence and provides justification for using hierarchical models to answer our research questions.  Thus, the multilevel analyses were extended. The goal was to determine whether (1) teachers’ early expectations predicted students’ later perceived competence after controlling for students’ background characteristics and (2) classroom autonomy-supportive climate could explain variation in this relation. Hypotheses were tested by constructing a series of hierarchical linear models. First, a base model was assessed (see Table 2), assuming that students’ backgrounds characteristics (i.e., early perceived competence, gender, and age) and teachers’ early expectations predicted students’ later perceived competence. A quadratic term (created by squaring the teacher expectations variable) was then included in the model (see model 1; Table 2) to test the assumption that the relation between teachers’ expectations and students’ perceived competence is not linear - such that the magnitude of teachers’ expectations effects on students’ perceived competence would depend on the level of such expectations (high vs. low).  Next, another model explored our contextual moderation hypothesis (i.e., hypothesis of interaction between teachers’ expectations and classroom autonomy-supportive climate). For this, four variables were added to the base model: two product terms (created by multiplying the classroom autonomy-supportive climate variable with the two teacher expectations variables), and the autonomy-supportive climate scores at both classroom and individual level4 (see model 2, Table 
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15 2). The hypothesis that classroom autonomy-supportive climate moderated TEE could be confirmed if the product terms significantly predict students’ later perceived competence. In order to gain an appreciation of the magnitude of the effect, the standardized coefficient for high and low values of the moderator was calculated. This facilitates comparison of our findings with those reported in the literature. Results Descriptive statistics and intercorrelations among variables are reported in Table 1. The results of this study are presented in two sections: (a) the relation between teachers’ early expectations and students’ later perceived competence and (b) the moderating role of classroom autonomy-supportive climate.  Relation between teachers’ early expectations and students’ later perceived competence  The base model was tested to evaluate whether teachers’ early expectations predicted students’ later perceived competence beyond what is predicted by students’ background characteristics. This base model (see Table 2) included the higher order clustering variable of classroom, plus the following individual level variables: teachers’ early expectations, and students’ early perceived competence, gender, and age. Firstly, passage from unconditional to base model (i.e., the addition of the predictors variables) entrains strong reductions in within and between groups variance. Actually, the deviance statistic of the model (-2 Log L) strongly decreases (∆ = 154.44 for 5 degrees of freedom). This is a substantial and significant improvement in the fit statistic (p < .001), meaning that the variables entered in the model significantly enhance the prediction of students’ perceived competence. Moreover, results of this base model show that the teachers’ expectations variable significantly predicted students’ later perceived competence (β = .16, p < .01), even after controlling for students’ initial perceived competence, gender and age. This result means that teachers’ early expectations of students’ competence explained change in students’ perceived competence.  Secondly, passage from base model to model 1 (i.e., the addition of the quadratic term) 
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16 significantly improves the fit statistic of the model (∆ = 3.93 for 1 degree of freedom; p < .05). This result indicates that the relation between teachers’ expectations and students’ perceived competence is best represented by a non-linear relationship; namely this relation varies depending on the valence of teachers’ expectations (see Figure 1).  To further examine this curvilinear relation between teachers’ expectations and students’ perceived competence, standardized coefficients were calculated separately for high vs. low level of teachers’ expectations. High and low levels were represented by scores of 1 standard deviation above and below the mean, respectively. Results indicate that TEE were stronger for high expectations (β = .33, p < .01) than for low ones (β = .06, p = ns). Does an autonomy-supportive climate moderates TEE ? In order to examine whether the autonomy-supportive level of classroom climate moderate TEE, model 2 was tested (see data analyses section). Results (see Table 2; model 2) show that (1) the deviance statistic of the model strongly decreases (∆ = 32.8 for 4 degrees of freedom, p < .05), and (2) the product term (classroom autonomy-supportive climate × squared teacher expectations) significantly predicted students’ final perceived competence (p < .05). This means that TEE on students’ perceived competence vary depending on the autonomy-supportive level of classroom motivational climate. Figure 2 represents slopes of the predicted relations separately for high and low levels of the moderator.  To further examine this interaction between teachers’ expectations and autonomy-supportive climate, standardized coefficients were calculated separately for classrooms with high vs. low level of autonomy-supportive climate (high and low were represented by scores of 1 standard deviation above and below the mean, respectively). Results show that TEE were significant in low (β = .32, p < .01) but not in high autonomy-supportive climate (β = -.04, p = ns). These results confirm our hypothesis that teachers’ expectations predicted changes in students’ perceived competence in classrooms where the teacher was perceived as hindering autonomy (i.e., controlling) more than classrooms where the teacher was perceived as supporting autonomy. It is interesting to note that 
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17 this moderating effect of autonomy-supportive climate on TEE process seems particularly significant for students labeled with low expectations. Discussion  The purposes of this longitudinal study were to examine, in a naturalistic physical education setting, (1) the relation between teachers’ early expectations and students’ later perceived competence, and (2) whether this relation varies as a function of the classroom autonomy-supportive climate.  Teachers’ early expectations and students’ later perceived competence: A curvilinear relation ? First of all, our analyses confirm that teachers’ expectations about students’ future competence may be one environmental factor explaining changes in students’ perceived competence. Actually, after controlling for some relevant background variables, teachers’ early expectations predicted students’ later perceived competence. This result is in agreement with prior naturalistic studies carried out in physical education (e.g., Trouilloud et al., 2002) and in other educational contexts (e.g., Jussim, 1989; Madon et al., 2001). It is important to note that this study is the first, to our knowledge, to use multilevel analysis to demonstrate TEE on students’ perceived competence. The statistical requirements of this kind of analysis (notably integrating hierarchical design of the data and between-class differences) enhance the validity of the results. This effect is - on average - relatively limited (β = .15), but consistent with those of between .1 and .3 obtained in prior works under naturalistic conditions (see Jussim et al., 1998). Thus, students’ perceived competence seems to be an important social-cognitive variable involved in the TEE process, since students might come to internalize teachers’ expectations, with potential consequences for their self-esteem, motivation and achievement. Multilevel analyses also indicated that TEE on students’ perceived competence seem to be stronger when those expectations were positive (β = .33). This tendency for high expectations to be more powerful than negative ones is consistent with some previous studies in other contexts, such as mathematics classrooms (Madon et al., 1997) and familial relations (Madon, Guyll, Spoth, Cross, 
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18 & Hilbert, 2003). Several theories may explain this result. According to self-enhancement theory (Sedikides, 1993), people are motivated to maintain a high level of self-esteem, and thus have a powerful desire for positive labels and feedback. Based on these propositions, one may think that students might have paid more attention and reacted more to positive expectations than to negative ones. Self-verification theory (Swann, Rentfrow, & Guinn, 2002) may also partially explain this result. According to this theory, people want other to confirm (and thus stabilize) their own self-views. Thus, because in this study students’ perceived competence and teachers’ expectations were relatively high (M = 4.58 and 4.68, respectively; see Table 1), positive teachers’ expectations might have been more powerful than negative ones because they were better matched with students’ own self-views. It is interesting to notice that in Madon et al.’s (1997) study, students’ perceived competence in the mathematics domain and teachers’ expectations were also rather high (M = 10.22 on a 1-14 scale and M = 3.49 on a 1-5 scale, respectively). Consequently, additional studies are needed in domains where students’ perceived competence and teachers’ expectations are lower, to explore whether the differential power of high vs. low teachers’ expectations is a robust pattern of results or whether it depends on some characteristics of the situation (e.g., subject classes).  Autonomy-supportive climate as a moderator Because little is known about contextual moderators of TEE, this study was conduced to examine whether the size of this phenomenon varies depending on the classroom motivational climate created by the teacher. Based on some theoretical tenets of self-determination theory (Deci & Ryan, 2002), it was postulated that the autonomy-supportive nature of this motivational climate may moderate TEE process. The multilevel analyses yielded interesting support for this hypothesis. Specifically, the interaction between teachers’ expectations and a classroom autonomy-supportive climate indicated that classrooms with low levels of an autonomy-supportive climate are more prone to generate TEE. By contrast, classrooms with high levels of an autonomy-supportive climate could buffer TEE and seem favorable for every student. More precisely, a low autonomy-supportive climate appeared to be particularly harmful to students labeled with low expectations. As seen in 
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19 Figure 2, perceived competence of these students was weaker than the perceived competence of those associated with high expectations and/or evolving in a high autonomy-supportive climate.  Several explanations can be advanced for these results. Some deal with the teachers characteristics, others deal with the students. On the student side.  One important way an autonomy-supportive climate may moderate the impact of TEE is by affecting students’ motivational orientation. According to the diathesis-stress model (e.g., Boggiano, 1998; Guay, Boggiano, & Vallerand, 2001), an autonomy-supportive climate may produce an intrinsic motivational orientation, which in turn may engender adaptive achievement patterns such as perceived competence and internal perceived locus of control. Autonomy-oriented individuals tend to perceive performance feedback as useful information rather than as a potentially ego-threatening indicator of self-worth (e.g., Koestner & Zuckerman, 1994). Consequently, it is possible that autonomy-oriented students labeled with low expectations interpret teachers’ expectations-related behaviors (e.g., evaluative feedback) as information that increased effort will be required to achieve successfully. Conversely, in a low autonomy-supportive climate, students may develop an extrinsic motivational orientation, and tend to regulate their behaviors according to pressures, contingencies, and perceived expectations. In this case, individuals are particularly sensitive to external factor (e.g., Neighbors & Knee, 2003) like teachers’ expectations, and less able to adopt self-initiated and regulated effort than are autonomy-oriented students. Thus, extrinsic students characterized by a fragile sense of effort-outcome dependence could interpret negative teachers’ expectations-related behaviors (e.g., criticism) as an indication of their inability to attain the desired outcome through heightened effort, thereby fostering a feeling of incompetence. From this point of view, only those who received positive teachers’ expectations-related behaviors (e.g., positive feedback, good marks) could maintain or develop a higher level of perceived competence. This explanation is also in line with Harter’s (1999) model, which posits that extrinsically oriented children have a greater dependence on external approvals and goals, whereas intrinsically oriented 
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20 children rely on a self-reward system and mastery goals.  On the teacher side.  Teachers’ characteristics may also partially explain our results. One may think that the climate elaborated by teachers is related to their beliefs about the nature of students’ ability. Researchers in school (e.g., Dweck, 1999) and in the physical ability area (e.g., Sarrazin et al., 1996) have identified two theories of intelligence or sport ability: (a) intelligence/sport ability as a global and stable entity, and (b) intelligence/sport ability as the incremental accumulation of skills and knowledge. Teachers who hold an entity theory should be less prone to organize an autonomy-supportive climate because they would believe that students’ general level cannot be easily altered. Consequently, they can treat high- and low-expectations students differently and unequally, paying more attention and teaching more material to high than to low students. As a result, teachers providing a low autonomy-supportive climate may be more prone to demonstrate cues about their expectations toward their students, and thus make TEE more significant (and particularly harmful to students associated with low expectations). In contrast, teachers subscribing to the incremental theory (i.e., believing that every student can improve) should be more prone to organize an autonomy-supportive climate and to treat students equally in their classrooms. Consequently, these teachers may less clearly express what they expect about their students, and thus make TEE weaker.   Because these explanations (whether for student or teacher characteristics) are hypothetical, further studies are needed to explore the role played by students’ motivational orientation and/or teachers’ beliefs about the nature of ability in the TEE process. Limitations   Although the present results provide some support for the moderating role of a classroom autonomy-supportive climate in TEE process, some limitations should be taken into consideration when interpreting these findings. First of all, the data for this research came from a naturalistic rather than an experimental design. Even though a longitudinal procedure was used, the correlational design of this study may 
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21 limits the ability to draw strong causal inferences. Consequently, whether observed relationships between teachers’ expectations and students’ perceived competence are caused by teachers’ expectations cannot ultimately be determined within the context of this study. For this reason, experimental research (as well as longitudinal studies over several years) may provide a clearer picture about moderators of TEE. Although the design of this study may have some limitations, it also has some strengths such as the ecological validity of the data, the temporal order in which the data were collected, the consideration for the multilevel structure of data, the controls for prior differences between students, and the theoretically consistent findings. For instance, entering students’ data were collected prior to teachers’ expectations, which, in turn, were collected prior to ending students’ data. This procedure reduces ambiguity in determining the order of relations and rules out some causal explanations. Moreover, the findings from this study are consistent with experimental studies (see Snyder & Stukas, 1999, for a review) in which strong causal inferences have been drawn. Finally, the methods used in this study were consistent with those of other published naturalistic studies on interpersonal expectations effects (e.g., Jussim, 1989; Kuklinski & Weinstein, 2001; Madon et al., 2003; Trouilloud et al., 2002). This helps to identify the contributions of the present research to existing works on naturally occurring TEE.  Another limitation involves the omitted variable problem (Judd & McClelland, 1989), that is, the possibility that a relevant predictor was omitted from the analyses. Although longitudinal designs do rule out the possibility that the outcome caused changes in the predictors, they do not rule out the possibility that a third, unmeasured variable was responsible for changes in both the predictor and the outcome. If students’ perceived competence was predicted by other variables that were not controlled for statistically, then TEE were smaller than reported. Consequently, other elements such as parents’ and peers’ expectations may affect students’ perceptions of competence and need to be assessed in further works. Finally, because classroom motivational climate was assessed during the school year (notably after teachers’ expectations), there was a possibility that this climate was partially a result 
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22 of TEE. Indeed, the motivational climate instituted by the teacher might be influenced by what teachers expected their students to do. Nevertheless, because the zero-order correlation between teachers’ expectations and perceived motivational climate is null (r = .02, p = ns; see Table 1), it is unlikely that, in this study, classroom motivational climate was determined by teachers’ expectations. Conclusion Research on teachers’ expectations for the last 30 years has represented an active area of theoretical and methodological debate. Despite the limitations mentioned above, we believe that the present findings highlight some interesting elements for the comprehension of interpersonal expectations effects in the educational domain. Actually, most prior studies emphasize significant but modest TEE on average. Because TEE represents a probabilistic phenomenon (Babad, 1993), discovering characteristics of people and situations more likely to generate expectations effects not only enriches theoretical knowledge, but permits identification of appropriate candidates for potential intervention. On this point, results of this study confirm that, even if average TEE on students’ perceived competence are relatively modest, some factors may increase (or decrease) it. Specifically, multilevel analysis provided naturalistic evidence that the level of teachers’ expectations and motivational climate established by teachers at the classroom level can moderate the relation between teachers’ early expectations and students’ later perceived competence. Despite their relative weakness (in terms of standardized coefficients), these results should not be misinterpreted as trivial or unimportant. Importance and effect size are not identical issues. Some researchers (e.g., Aguinis & Stone-Romero, 1997) have explained that naturalistic designs may generate several artifacts (e.g., measurement error, multicollinearity, low residual variance of the product term in the equation, residual variance heterogeneity, unequal sample size across moderator variable-based subgroups) likely to bias moderator effects downwardly. That is why when moderator effects are found in naturalistic studies, the reduction in model error due to adding the product term is often disconcertingly low, about 1 to 3 % of the variance (McClelland & Judd, 
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23 1993). Moreover, relatively small TEE can be quite important for students, notably if the same students were affected by those expectations effects over the years (and over multiple teachers). Actually, if every year one set of students were the beneficiaries of positive expectations effects and another set were victims of negative expectations effects, huge self-fulfilling effects could occur over several years (Smith, Jussim, & Eccles, 1999). Thus, because of their relevance to social issues (such as contribution to inequality between students), and theoretical issues (such as the construction of social reality), such effects are quite important. TEE and self-determination theory By integrating some propositions from self-determination theory (Deci & Ryan, 2002) in the TEE process, the current study presents some contributions for the comprehension of this phenomenon. Indeed, results of our analyses highlight the importance of an autonomy-supportive climate as a basic functional dimension useful in understanding the impact of teachers’ expectations (and interpersonal motivating style) on students’ outcomes. Specifically, the effects of classroom motivational climate on students’ perceived competence came in two forms – as a main effect and as a moderator of TEE. As a main effect, a shared autonomy-supportive climate predicted students’ perceived competence (β = .37; see model 2, Table 2), confirming earlier works (e.g., Deci et al., 1991; Reeve, 2002) showing that students in classrooms with autonomy-supportive teachers displayed higher perceived competence than did students in classrooms with controlling teachers5. But beyond that, classroom autonomy-supportive climate seems to moderate the relation between teachers’ early expectations and students’ later perceived competence. This result suggests that TEE tend to be stronger in low autonomy support climates. Thus, self-determination theory tenets may partially explain why TEE may be stronger in some contexts and for some individuals. From a research perspective, future works concerned with the comprehension of TEE process may attempt to more fully articulate TEE and self-determination theory tenets. For example, it would be interesting to explore (1) whether teachers’ expectations – beyond their influence on students’ perceived competence – impact students’ level of self-determination and /or their achievement, and 
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24 (2) whether this whole process is moderated by the autonomy-supportive level of the classroom climate. This interaction between teachers’ expectations and classroom motivational climate is not solely of theoretical importance. It has practical importance as well. From an applied perspective, the findings provide some insight into how physical education teachers may avoid negative consequences of TEE processes. Specifically, the data suggest that teachers should seek to promote a classroom climate oriented toward autonomy-support, because this dimension seems to reduce the negative impact of  interpersonal expectations.  TEE and multilevel analysis  Finally, we would like to highlight the importance of using multilevel analysis in studies on TEE. Because nearly all data collected in TEE studies have a hierarchical structure, multilevel modeling should always be the statistical technique of choice for these kinds of studies. This approach provides a richer and more appropriate methodological design for evaluating TEE processes than would be possible with traditional single-level approaches that ignore the clustering of students in classrooms. Particularly when the focus of the research is on an inherently classroom-level variable such as “climate”, it makes no sense to ignore the classroom level in the analysis. Moreover, because knowledge about conditions under which such effects are particularly strong is still weak, the quest for moderators of naturally TEE needs to be extended. On this point, multilevel approaches allow researchers to integrate some teacher (e.g., background, implicit theories) and classroom (e.g., size, average-level) characteristics in order to further identify contextual or individual characteristics that set into motion psychological processes that undermine TEE for some students and not for others. 
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35 Footnotes 1Within the academic research literature, a variety of terms have been used to describe particular aspects of individuals’ perceptions of the self. These terms include perceived competence (Deci & Ryan, 2000; Harter, 1999), perceived ability (Nicholls, 1989), self-efficacy (Bandura, 1997), probability of success (Atkinson, 1964), etc. Despite some relatively minor differences, there has been general consistency in the definitions of these constructs (see Horn, 2003). In this paper, the term perceived competence referred to individuals’ perceptions of their competencies or ability in specific domains (e.g., physical education settings) (see Harter, 1999). 2In the literature, the notion that teachers’ expectations about students will transform their behaviors in ways that confirm the initial expectations is also called self-fulfilling prophecy (Brophy, 1983 ; Jussim, 1986) or Pygmalion effect (Rosenthal, 1974). 3This is mainly because students in the same classroom come from the same recruiting area, have common social characteristics, share a common destiny, and interact with each other. 4The major focus of the present study was on classroom climate, and so autonomy-supportive climate was represented as a class-level variable (i.e., the mean of the individuals’ perceptions). Nevertheless, when each student evaluates his/her perception of the classroom climate, it seems pertinent (and interesting) to consider responses at both the individual and the classroom level (see Papaioannou et al., 2004). Consequently, and because multilevel modeling framework permits to include appropriately both the individual-level and class-level representations, autonomy-supportive climate was integrated in our models at level 2 (classroom) and at level 1 (student). 5We can notice that autonomy-supportive climate at the individual-level also predicted students’ later perceived competence (β = .16; see Table 1, model 2). Thus, autonomy-supportive climate may operate in two ways: beyond the role played by autonomy-supportive climate at the classroom level (β = .37), the individual perceptions of autonomy-supportive climate (i.e., the extent to which individual student perceptions differed from those of the class-average) contributed to changes in students’ perceived competence. This result illustrates the relevance of multilevel modeling 
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36 approach by evaluating the simultaneous effects of motivational climate at both classroom and individual level.  
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37 Table 1 Descriptive statistics and correlations among individual-level variables  Variables Min-max Mean SD 1 2 3 4 5 Student         1. gendera - - - -     2. age 11-18 13.42 1.73   .00 -    3. initial perceived               competence 1-7   4.58 1.47   .25*** -.17** -   4. final perceived competence 1-7   4.55 1.39 .15**  -.24***   .54*** -  5. perceived autonomy-supportive climate 1-7   3.24 1.42   .09   .04 .11*   .22*** - Teacher          6. teacher expectations of student competence 1-7   4.68 1.32   .27***   .02   .31***   .30*** .02  Note: N = 421.  *p < .05.  **p < .01.  ***p < .001.  a girls were coded as 1 and boys were coded as 2. 
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38 Table 2 Results of the multilevel models for prediction of students’ final perceived competence Variables Empty model Base model Model 1 Model 2 (full model)  Estimates Estimates β Estimates β Estimates β Fixed effects Intercept 4.534 (0.118) *** 3.350 (0,605) ***  4.377   -10.564 (4.514)  Teacher expectations   0.171 (0.045) ***  .16 -0.304 (0.243)   5.665 (2.156) **  Student initial perceived competence  0.431 (0.041) ***  .46 0.429 (0.041) *** .45  0.421 (0.039) *** .44 Gender  - 0.002 (0.117)  .00 0.028 (0.117) .01  0.064 (0.113) .02 Age  - 0.117 (0.039) ***    - .15 -0.124 (0.038) **     - .16  - 0.147 (0.034) ***   - .18 Individual autonomy-supportive climate       0.164 (0.039) *** .16 Classroom autonomy-supportive climate       4.570 (1.380) *** .37 Teacher expectations × Teacher expectations    0.054 (0.027) *   - 0.532 (0.246) *  Teacher expectations × Classroom autonomy-supportive climate       - 1.851 (0.663) **  Teacher expectations × Teacher expectations × Classroom autonomy-supportive climate       0.182 (0.076) *  Random  effects        Classroom level variance        Intercept 0.213 (0.093) * 0.041 (0,032)  0.039 (0.032)     0.014 (0.023)  Student level variance 1.732 (0.123) *** 1.246 (0.088) ***  1.235 (0.087) ***     1.159 (0.082) ***  –2 log L 1452.494   1298.053     1294.122     1261.323   Note: N = 421. * p < .05 ** p < .01 *** p < .001 Standard errors are in parentheses. 
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39Figure Captions  Figure 1. Curvilinear relation between teachers’ early expectations and students’ later perceived competence  Figure 2. Plot of the moderating effect of classroom autonomy supportive climate on the relation between teachers’ expectations and students’ perceived competence. 
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