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The moderating effects of Explanatory Style 2  The Moderating Effects of Explanatory Style in Physical Education Performance:  A Prospective Study  Abstract Explanatory style (ES) reflects the way people usually explain disparate bad or good events involving the self. The purpose of this study was twofold: (a) to test whether ES moderates the effect of perceived ability on students' expectancies and subjective task value, and (b) to explore the mediating effects of success expectancies and subjective task value in the relationships between ES and students’ grades in physical education classes (GPEC). A one-year prospective study was conducted with 182 high school students in physical education classes. First, regression analyses corroborated that ES interacted with perceived ability to predict success expectancies and subjective task value. An optimistic ES reduced the effects of a low perceived ability on subjective task value, whereas a pessimistic ES increased its harmful effects. Moreover, the more optimistic ES, the higher success expectancies are. Second, structural equation modelling analysis showed that ES had only a distal effect on students’ GPEC and was mediated by more proximal variables such as success expectancies and subjective task value.    KEY WORDS: explanatory style, optimistic, pessimistic, value, success expectancies, achievement, motivation, physical education.  



The moderating effects of Explanatory Style 3  The Moderating Effects of Explanatory Style in Physical Education Performance:  A Prospective Study  Explanatory style reflects the way that people habitually explain disparate bad or good events (e.g., Peterson, 2000; Peterson & Steen, 2002). People who usually explain bad events with causes that are stable over time (“it’s going to last forever”), global in effect (“it’s going to undercut everything that I do”), and internal (“it’s me”) and who explain good events with unstable, specific, and external causes are said to have a pessimistic explanatory style1. People with the opposite attributional pattern are said to have an optimistic explanatory style. Explanatory style has been extensively investigated as a correlate of many outcomes such as depression (e.g., Volpe & Levin, 1998), physical health (e.g., Dua, 1995), illness (e.g., Jackson, Sellers, & Peterson, 2002), as well as athletic (e.g., Martin-Krumm, Sarrazin, Peterson, & Famose, 2003) and occupational (e.g., Corr & Gray, 1995) performance.  The study of explanatory style in the field of education has also received a considerable amount of attention (see Houston, 1994, for review). Following predictions of the reformulated model of learned helplessness (Abramson, Seligman, & Teasdale, 1978), researchers have tested the hypothesis that a pessimistic explanatory style increases the probability of learned helplessness. For example Peterson and Barrett (1987) measured college students’ explanatory style during the first two weeks of the academic year. They found that students with a pessimistic style performed worse than those with an optimistic style (in terms of grade point average at the end of the academic year). Nevertheless, since this study has been conducted, other investigations have yielded inconsistent results. Some of them support a positive link between a pessimistic explanatory style and academic failure (e.g., Henry, Martinko, & Pierce, 1993 ; Petripin & Johnson, 1991), others found no such link 



The moderating effects of Explanatory Style 4  (e.g., Bridges, 2001 ; Fazio & Palm, 1998 ; Tiggemann & Crowley, 1993), and still others found the opposite association (e.g., Houston, 1994). If it is possible to invoke some differences between participants or procedures to account for these divergent results, other explanations exist. In accordance with helplessness theory, it is possible that explanatory style functions only as a “distal” variable – a mere risk factor among others (e.g., Peterson & Park, 1998). However, most studies treat explanatory style as a direct predictor of academic success. It is not surprising that controlling for variables which directly influence academic performance – as, for example, aptitude (e.g., Bridges, 2001) – mitigates the effect of explanatory style. It may also be that explanatory style interacts with other variables responsible for the motivational processes at school, increasing or decreasing their effects on academic success. Accordingly the present study attempted to integrate explanatory style and an academic motivation model. Eccles and her colleagues’ model is particularly useful in predicting behavior at school (e.g., Eccles, Adler, Futterman, Goff, Kaczala, Meece, & Midgley, 1983; Eccles & Wigfield, 2002). According to it, success expectancies and subjective task value are the two most immediate predictors of achievement behavior like task choices, persistence in an activity, strength involvement, and performance (see for a review Wigfield & Eccles, 2000). Expectancies for success are defined as individuals’ beliefs about how well they will do on upcoming tasks (see Eccles & Wigfield, 2002). According to Eccles et al.’s model (1983), they are influenced by goals and more general self-schemata. In this study, we focused only on self-views in discrete and specific areas, namely the self-concept of one’s ability in a subject because particular beliefs are generally better predictors of behavior than general beliefs (e.g., Pajares & Schunk, 2001). Self-concept of one’s ability, or perceived ability, can be defined as an individual perception of the actual competence in a particular subject (e.g., Eccles & Wigfield, 2002). Thus, the concepts of success expectancies and perceived ability 



The moderating effects of Explanatory Style 5  can be distinguished insofar as the latter corresponds to the ability at a given moment in a general domain (e.g., the “sport”, or a particular kind of sport), whereas the formers are “projections” (thus focused on future) onto someone’s capacity to succeed in a particular task or activity. Eccles and her colleagues (1983) defined task value in terms of four major components: (a) intrinsic value (enjoyment of the activity), (b) utility value (usefulness of the task in terms of current and future goals), (c) attainment value (personal importance of doing well at the task), and (d) cost (perceived negative aspects of engaging in the task). Among the different antecedents of subjective task value, Eccles et al. again underlined the importance of goals and more general self schemata. For example, McIver, Stipek, and Daniels (1991) showed that changes in students’ (aged 12 to 15 years) perceived ability over one semester predicted changes in their interest for subject matter, much more than the reverse. In short, according to Eccles et al.’s model, the student who perceives high ability will develop high success expectancies and high subjective task value, which in turn will positively influence his/her grade point average. Conversely, the dynamics will be negative for a student who perceives low ability in this subject. We were especially interested in the nature of this hypothesized negative spiral. Is a low perceived ability student expected to have only low success expectancies and subjective task value? We think this process may be more complex, and that perceived ability interacts with explanatory style to predict success expectancies and subjective task value, as shown by the dotted arrows on the Figure 1 which summarizes the theoretical model of this study. If a high perceived ability is associated with high success expectancies and task value, we further expected that explanatory style would moderate the harmful consequences of low perceived ability. A pessimistic explanatory style coupled with low perceived ability should lead to poorer success expectancies and task value than in the case for which low perceived ability is 



The moderating effects of Explanatory Style 6  associated with an optimistic explanatory style. Indeed, we think that students who feel incompetent in physical education (PE) at the beginning of the school year, but who think this condition to be transitory and circumscribed (i.e., the optimistic students) will attend to progress during the academic year. These opportunities will result in more increased success expectancies and task value than those who consider this condition to be chronic and pervasive (i.e. the pessimistic students). ----------------------------------Insert FIGURE 1 approximately here---------------------------------- In summary, the present research was conducted in PE classes and had two primary aims. The first one was to test in a prospective design the moderating effects of the explanatory style on the relationships between students’ perceived ability and their success expectancies and subjective task value in PE. More precisely, we expected that explanatory style would interact with perceived ability to predict success expectancies and subjective task value: (a) an optimistic style inhibits the effects of a low perceived ability on success expectations and subjective task value, (b) a pessimistic style exacerbates the effects of a low perceived ability on success expectations and subjective task value. The second aim was to test the possibility that explanatory style has only distal effects on outcomes. We expected that its influence on students’ achievement would be mediated by more proximal variables: success expectancies and subjective task value (see figure 1).  Method  Participants and procedure  Seventy-four boys and 108 girls aged 13 to 15 (M = 14 years, SD = 0.86) agreed to participate in the study which was described to them as dealing with motivation at school. 



The moderating effects of Explanatory Style 7  They were registered in 10 forms (8th and 9th grade) from a secondary school in France. Parental and school administrator permissions were requested before starting the investigation. At the beginning of the academic year, participants filled in a questionnaire assessing their explanatory style and their perceived ability in PE. One month later, students’ success expectancies and subjective task value in PE were assessed. Lastly, at the end of the academic year, the grade point average of the participants was ascertained in PE classes.  Questionnaire Measures  Explanatory Style  Although explanatory style is conceptualized as a trait, some theorists (e.g., Cutrona, Russel, & Jones, 1985) have recommended a domain-specific assessment of this construct. Therefore, a sport-specific measure was used. Participant completed an adapted French version of the Sport Attributional Style Scale (Hanrahan, Grove, & Hattie, 1989), called the Sport and PE Explanatory Style Questionnaire (SPEESQ; Martin-Krumm, Sarrazin, Fontayne, & Famose, 2001; Martin-Krumm et al., 2003). It consists of 10 hypothetical situations: 5 good outcomes (e.g., ‘You perform very well in a course’) and 5 bad outcomes (e.g., ‘Your teacher claims that you are a very bad performer”). The positive and negative items were matched for content. Respondents are asked to imagine each event happening to them and to write the one major cause of this event, and then use 7-point bipolar scales in each case to rate the degree of stability and globality of the cause. In the former studies (Martin-Krumm et al., 2001), confirmatory factor analysis carried out on more than 600 teenagers provided strong support for the two correlate dimensions for both positive and negative events (GFI, NFI, CFI >.93; RMSR <.045). Factor loadings (λ) exceed .50, and the correlations between stable and 



The moderating effects of Explanatory Style 8  global latent factors, disattenuated for error measurement, were equal to .42 and .34 respectively for the positive and the negative events. A satisfactory reliability of the tool was also found: internal consistency were .78 and .72, and test-retest reliability over 6 months were .49 and .63, respectively for the positive and negative events. Construct validity was supported by significant correlations and in the expected directions between the SPEESQ dimensions and ASQ dimensions (rs >.60, p<.001), or success expectations and procrastination in PE.  In the present sample, a composite score for explanations of bad events (CN) was obtained by averaging the participant’s score on the stability + globality dimensions for the bad events (α = .65). Similarly, a composite for good event explanations (CP) was calculated by averaging the respondent’s score on the two dimensions for the good events (α = .73). Finally, subtracting CN from CP yielded a full scale score (CPMCN). The more positive this score is, the more optimistic the participant is. By contrast, the more negative this score, the more the participant is pessimistic (see Peterson, 1991; Reivich, 1995, for a more detailed explanation).  Perceived Ability in PE  To assess perceived ability in PE, a 3-item questionnaire similar to the one developed by Nicholls and colleagues (e.g., Nicholls, Patashnick, & Nolen, 1985) was used (e.g., ‘When you practice sports and you compare yourself to most friends of your age, you feel…’). The answers are indicated on a 7-point scale anchored by ‘very bad’ (1) and ‘very good’ (7). In previous research conducted on teenagers (e.g., Sarrazin, Roberts, Cury, Biddle, & Famose, 2002), the questionnaire has shown good construct validity, internal consistency (α >.78), test-retest stability over 10 weeks (r=.77), and predictive validity. In the present study, the 



The moderating effects of Explanatory Style 9  internal consistency was high (α =.81); consequently the average was computed and used in subsequent analyses.  Success Expectation in PE  To assess students’ success expectations in PE, a 3-item questionnaire similar to the one developed by Eccles and colleagues (e.g., Wigfield & Eccles, 2000) was used (e.g., ‘How do you think you will perform this year’). The answers are indicated on a 7-point scale anchored by ‘very bad’ (1) and ‘very good’ (7). In this study, the internal consistency was high (α =.91); consequently the average was computed and used in subsequent analyses.  Subjective Task Value  The value of PE was measured with a 3-item questionnaire like the one developed by Eccles and colleagues (e.g., Wigfield & Eccles, 2000). The attainment value [e.g., ‘To succeed in PE is for me…’(not important at all… very important)], utility value [e.g., ‘I consider everything I learn in PE to be (not useful at all… very useful) to do things outside the school, or later’], and cost of engaging in PE [e.g., ‘It costs me a lot to practice PE (not at all… tremendously); item to be reversed] are measured in a 7-point scale. In this study, the internal consistency was correct (α =.79); consequently the average was computed and used in subsequent analyses.  Achievement in PE  



The moderating effects of Explanatory Style 10  According to several studies (e.g., Peterson & Barrett, 1987), the average of the grades in Physical Education class (GPEC) at the end of the academic year has been used as an indicator of achievement during PE classes.  Results  Analyses  Two sets of analyses were carried out to test the hypotheses. Hierarchical regression models were first used to test the moderating effects of the explanatory style on the links between perceived ability and success expectations or subjective task value2. Secondly, a path analysis was carried out with Lisrel 8.30 software (Jöreskog & Sörbom, 1999) in order to test the model shown in Figure 1. Means, standard deviations, and correlations between each variable of the study are presented in Table 1. All the variables were significantly intercorrelated3. Particularly, students’ GPEC were strongly correlated with (a) perceived ability in PE and success expectancies (r = .62 and .63, p<.001, respectively), (b) moderately with subjective task value (r = .45, p<.01), and (c) weakly to explanatory style (r =.26, p<.05).  Predicting success expectations and subjective task value  The hierarchical regression model was constructed as follows: The explanatory style and perceived ability were entered at Step 1, and explanatory style by perceived ability interaction was entered at Step 2. Following Aïken and West (1991), all the measured predictor variables were standardised. 



The moderating effects of Explanatory Style 11   Prediction of the success expectations  The overall model was significant, F(3, 178) = 99.67, p<.0001; R2 = .63. Simple effect analyses showed (a) a positive effect of perceived ability (b = .66, p<.001), (b) a nonsignificant effect of explanatory style (b = .025, p = .66), and (c) a significant effect of the interaction. (b = .06, p = .025). The interaction terms accounted for a small but statistically significant portion of the variance in predicting success expectations (∆R2 = .01, p = .025). Fig. 2a shows the slope of perceived ability at low (1 SD below the mean) and high (1 SD above the mean) levels of explanatory style. Perceived ability predicted success expectancies more strongly when explanatory style was optimistic (b=.73 vs .59, respectively for the more optimistic and the more pessimistic).  Prediction of subjective task value  The overall model was significant, F(3, 178) = 28.48, p<.0001; R2 = .32. Simple effect analyses showed significant effects of perceived ability (b = .242, p<.01), explanatory style (b = .42, p < .001), and interaction term. (b = -.21, p < .001). This interaction term accounted for a significant portion of the variance in predicting subjective task value (∆R2 = .06, p< .001). Fig. 2b shows the slope of perceived ability at low (1 SD below the mean) and high (1 SD  above the mean) levels of explanatory style. The analysis revealed that perceived ability significantly predicted the subjective task value for the pessimistic subjects (b=.48, p<.001), but not for the optimistic ones (b=.007, ns). ----------------------------------Insert FIGURE 2 approximately here----------------------------------  



The moderating effects of Explanatory Style 12  Test of the theoretical model  Our path model was analyzed using the Lisrel 8.30 statistical package (Jöreskog & Sörbom, 1999) with maximal likelihood criterion and covariance matrix. In order to limit the effect of multicolinearity, both independent variables and the interaction term were standardized (Kim, Kaye, & Wright, 2001). The model provided a poor fit to the data, χ2(3, N = 182) = 11.08, p = .011, GFI = .98, NFI = .97, AGFI = .86, RMR = .059. An important residual remained between perceived ability and students’ GPEC (3.26). Adding a path between perceived ability and students’ GPEC considerably improved the goodness-of-fit indices, χ2(2, N = 182) = 0.27, p>.85, GFI =1.00, NFI = 1.00, AGFI = .99, RMR = .02. The standardized path coefficients of this modified model are displayed in Figure 3. ----------------------------------Insert FIGURE 3 approximately here---------------------------------- First, the results revealed that the higher the student’s success expectations (β = .33), perceived ability (β = .30), and subjective task value (β = .13), the higher his/her grade point average. Second, similarly to the former hierarchical regression analyses, the two interaction terms were significant (simultaneously tested), confirming that ES moderated the links between perceived ability and subjective task value on one hand (β= -.20), and between perceived ability and success expectations on the other hand (β= .08). Lastly, a direct path was added between the explanatory style and students’ GPEC in order to test if ES was related to students’ achievement when expectancies and values were included in the model. It was not significant (β = -.01, t = 0.17) and did not increase the model’s goodness-of-fit, corroborating that ES had only a distal effect on students’ GPEC, and that this effect was mediated by success expectancies and subjective task value.  



The moderating effects of Explanatory Style 13  Discussion  This study was designed to explore (a) whether ES moderates the effect of perceived ability on students’ expectancies and subjective task value, and (b) the mediating effects of success expectancies and subjective task value in the relationships between ES and students’ grade in physical education classes. First, in accordance with former studies in the field of moderating effects played by the explanatory style (Jackson et al., 2002), the results showed that explanatory style interacted with perceived ability to predict subsequent success expectancies and subjective task value. More specifically, an optimistic explanatory style decreased the effects of a low perceived ability on subjective task value, whereas a pessimistic explanatory style increased its harmful effects (Figure 2b). In this case, lowering the value one attaches to difficult activities is likely to be an effective way to maintain a positive global sense of efficacy and self-esteem (see Eccles, Wigfield, & Schiefele, 1998; Harter 1990; Seligman, 1991) – this strategy is useless for those who have an optimistic explanatory style because they consider  their incompetence to be transitory. Moreover, as far as the success expectancies are concerned, the more optimistic the explanatory style is, the higher the expectancies are (Figure 2a). Second, the results confirmed the role played by the explanatory style as only a distal variable (e.g., Peterson & Park, 1998; Peterson & Vaidya, 2001; Peterson & Steen, 2002; Martin-Krumm et al., 2003). According to some previous studies carried out in other academic subject (e.g., Peterson & Barrett, 1987), the results showed that the explanatory style was a correlate of the students’ grades in PE during all the school-year (r = .26, p < .05). Nevertheless, when some other variables are controlled (e.g., success expectancies and subjective task value), explanatory style did not affect the students’ GPEC (Figure 3). In other 



The moderating effects of Explanatory Style 14  words, the effects of explanatory style on students’ GPEC are mediated by more proximal variables, as suggested by Eccles and her colleagues (e.g., Eccles et al., 1983, 1998): success expectancies and subjective task value. Although the present results provided support for the suggested model, some limitations should be acknowledged and kept in mind when interpreting the findings. First of all, as with all correlational data, these results must be interpreted cautiously insofar as predictor variables (e.g., explanatory style) were not manipulated. Although a reciprocal causal link is not plausible given the longitudinal data (e.g., final students’ GPEC cannot have caused perceived ability or explanatory style at the beginning of the school-year), it is difficult to make sure that all relevant variables have been taken into account. Thus, the ascertained links between the variables can be due to other variables which have not been measured (see Judd & McClelland, 1989). Among the omitted potential variables, it would have been interesting to have at our disposal an objective indicator of the students’ real ability in PE, and other personality variables like self-esteem, anxiety, or negative affectivity. Thus, future researches should probably control such as variables. Along these lines, the marks given by the teacher for the students’ performances may not be the correct reflection of the students’ achievement in PE. As emphasized by Jussim (1991), marks can be biased by the teacher’s beliefs or his a priori opinion. In other words, the performance measure used in this study may have underestimated the model variables effects. Future studies should have recourse to another performance indicator to reduce this possible bias. According to self-concept models (e.g., Harter, 1990; Marsh, 1990; Skaalvik, 1997), our study confirmed the links between the self-concept of one’s ability and performances. Nevertheless and according to the Eccles et al.’s expectancies-value model (e.g., 1983 ; 1998 ; Eccles & Wigfield, 2002), our results tend to show that other variables like success 



The moderating effects of Explanatory Style 15  expectancies and subjective task value are also linked to achievement. More important, they show that the styles used by the students to explain their successes or their failures played a significant role. An optimistic explanatory style may buffer a low perceived ability whereas a pessimistic one tend to increase the armful effects of a low perceived ability. Thus, from an applied perspective, it seems important to enhance at the same time the self-concept of pupils’ ability, and their self-confidence to increase their own competences at school, in particular by reinforcing an optimistic way of looking into the causes of events at school. 
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The moderating effects of Explanatory Style 20  Footnotes 1 As explanatory style research has progressed and theory has been modified, the internality dimension has become of less interest (Peterson, 1991, 2000; Peterson & Steen, 2002) and less likely to be examined in empirical studies (e.g., Peterson & Vaidya, 2001; Peterson, Bishop, Fletcher, Kaplan, Yesko, Moon, Smith, Michaels, & Michaels, 2001). 2 In order to test the possible moderation of explanatory style in the relationships between success expectancies and/or subjective task value, and students’ GPEC, this last variable was regressed onto explanatory style, success expectancies, subjective task value, as well as onto three interaction terms: success expectancies × explanatory style, subjective task value × explanatory style, and success expectancies × subjective task value × explanatory style. None of these interaction terms were significant. 3 We carried out a confirmatory factor analysis (CFA) in order to test the construct and discriminant validities of the three variables the more correlated (perceived ability, success expectancies, and subjective task value). The CFA model was based on the 9 observed measures and the 3 presumed underlying constructs. The results provided an adequate fit to the data (e.g., NFI = .92; CFI = .94; RMSR = .047). All λ were significant (t >2.00) and considerable (≥.68). To test the discriminant validity of the constructs, we examined whether each pair of latent factors could be treated as a single construct by setting each correlation to 1.0 and comparing the constrained model to the original model in which the correlation was free to vary (see Anderson & Gerbin, 1988). These tests were performed separately for each pair of latent constructs. Chi-square difference tests indicated that each correlation was significantly different from 1.0 (all ps <.001) thereby supporting the discriminant validity of these three constructs. 



The moderating effects of Explanatory Style 21  Table 1 Descriptive information for measures of perceived ability, explanatory style, subjective task value, success expectations, and performances   Variables  1  2  3  4  5  1. Perceived ability 2. Explanatory Style 3. Subj. task value 4. Success expect. 5. Students’ GPEC  Mean S.D.  —      4.59 1.31  .38** —     0.56 1.14  .48** .31** —    5.79 1.46  .78** .34** .51** —   4.75 1.10   .62**  .26*  .45**  .63** —  14.29 2.28  Note. *p<.05; **p<.01 



The moderating effects of Explanatory Style 22  Table 2 Co-Variance Matrix between the different variables   Variables  1  2  3  4  5  6 1. Subj. task value 2. Success expect. 3. GPEC 4. Z_Exp. Style 5. Z_Per. ability 6. Z_PA×ES 2.14 — .83 1.20 — 1.49 1.58 5.19 —   .47   .38   .61 1.06 —   .72   .87 1.45   .40 1.04 — -.60   .02 -.15   .10 -.17 1.79  Note. Z = Standardized value of Explanatory Style (ES) and Perceived Ability (PA). GPEC = Grades Average in PE. 



The moderating effects of Explanatory Style 23  Figure Captions Figure 1. Theoretical model. Figure 2. a. Moderating effect of Explanatory Style on the relationships between perceived ability and success expectancies.  b. Moderating effect of Explanatory Style on the relationships between perceived ability and subjective task value. Figure 3. Path model of the prospective relationships between explanatory style, perceived ability, success expectations, subjective value and students’ grades in PE. 
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Perceived ability Success expectancies Students’ Achievement Subjective task value 

Explanatory style 
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a. 

b.   
4 , 54 , 74 , 95 , 15 , 35 , 55 , 75 , 96 , 16 , 36 , 5

Faible Moyenne ElevéeXP e rc e iv e d  Ab i l i t y
Y Subjective Task Value Pessimistic:  Y = 0.478 X + 5.42

Optimistic:  Y = 0.007 X + 6.38
3 ,7 53 ,9 54 ,1 54 ,3 54 ,5 54 ,7 54 ,9 55 ,1 55 ,3 55 ,5 55 ,7 5

Faible Moyenne ElevéeXP e rc e iv e d  Ab i l i t y
Y Success expectancies Pessimistic:  Y = 0.589 X + 4.68

Optimistic:  Y = 0.726 X + 4.74
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.13 Students’ GPEC R2 = .45 ns ns .40 Explanatory Style (ES) Perceived Ability (PA) PA × ES 
.17 

Success Expect. R2 = .63 .03 ns .37 .77 -.20 .08 .30   .55 .16 .68 
.37 .33 

Subjective Task Value R2=.32 


