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Abstract

The present study focused on students’ academic enjoyment as predicted by achievement in multiple
academic domains. Assumptions were based on Marsh’s internal/external (I/E) frame of reference
model and Pekrun’s control-value theory of achievement emotions, and were tested in a sample of 1380
German students from grades 5 to 10. Students’ academic enjoyment, self-concept, and achievement
were assessed in relation to mathematics and verbal language classes. In line with assumptions of the I/
E model, mathematics performance assessed in the previous academic year positively predicted enjoy-
ment in mathematics classes, and negatively predicted enjoyment in language classes. Language class
performance positively predicted enjoyment in language classes, and negatively predicted enjoyment in
mathematics classes. Corroborating assumptions derived from Pekrun’s control-value theory,
achievement/enjoyment relations were mediated by academic self-concepts. Despite stereotypic gender
diVerences in mean values, linkages between constructs were invariant across genders.
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1. Introduction

Until recently, emotional experiences related to learning and achievement have been
neglected in educational research. In the past 10 years, however, there has been a discern-
able increase in theoretical and empirical contributions on emotions in education. This
increased interest is reXected in three recent special issues (Efklides & Volet, 2005; Linnen-
brink, 2006; Schutz & Lanehart, 2002) and an edited volume (Schutz & Pekrun, in press)
on this topic. However, despite this increased interest in academic emotions, relatively few
studies have focused on positive emotions like enjoyment, pride, and hope as experienced
in educational settings (Pekrun, Goetz, Titz, & Perry, 2002a). To date, educational studies
have mainly focused on negative emotional experiences such as test anxiety (Zeidner,
1998). The lack of educational research on positive emotions is surprising, given that the
importance of positive emotions has been documented by a large number studies con-
ducted in the context of positive psychology (Seligman & Csikszentmihalyi, 2000).

Existing research has explored motivational constructs that are linked to positive emo-
tions, such as interest and intrinsic values. However, while these studies assessed constructs
that are considered to be related to emotions (Roseman & Smith, 2001), they did not exam-
ine the nature of positive emotions per se (Hidi, Renninger, & Krapp, 2004). Consequently,
this related body of research should be distinguished from research focusing explicitly on
emotions, and more speciWcally, students’ positive emotional experiences.

Pekrun et al. (2002a) suggested that positive emotions are worthy of investigation
because they “help to envision goals and challenges, open the mind to thoughts and
problem-solving, protect health by fostering resiliency, create attachments to signiWcant
others, lay the groundwork for individual self-regulation, and guide the behaviour of
groups, social systems, and nations” (p. 149). In the same vein, Fredrickson (2001) stated
that “positive emotions are worth cultivating, not just as end states in themselves but
also as a means to achieving psychological growth and improved well-being over time”
(p. 218).

More speciWcally, positive emotions play a pivotal role within educational settings. Pek-
run, Goetz, Titz, and Perry (2002b) highlighted the relevance of positive academic emo-
tions with respect to self-regulation, strategy use, motivation, and activation of cognitive
resources in students. Aspinwall (1998) also argued that positive academic emotions can
eVectively contribute to self-regulatory processes in students. Furthermore, positive emo-
tions have been found to positively relate to student involvement in terms of course enroll-
ment, career aspirations, and occupational choices in speciWc domains (cf., WigWeld, Battle,
Keller, & Eccles, 2002). For example, if students experience fewer positive emotions related
to mathematics, they are signiWcantly less likely to pursue a career in this domain, irrespec-
tive of their performance in this subject area. Taken together, extant research suggests that
positive emotional experiences play an important role in academic achievement settings,
and can have a considerable impact on students’ cognitions, behavior, and ultimate success
in the academic domain.

Given the clear relevance of positive emotions for education, the antecedents of stu-
dents’ positive emotional experiences are an important avenue for further investigation.
More speciWcally, it is by examining why students experience speciWc positive emotions in
educational settings that we can better oVer suggestions for designing academic environ-
ments that foster positive aVective experiences such as enjoyment, hope, and pride. How-
ever, with the exception of research on emotions in achievement settings based on
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attribution theory (see Weiner, 1985, 2001), there is a lack of research exploring the ante-
cedents of students’ positive aVect.

The present study focuses on one central positive academic emotion, learning-related
enjoyment, as experienced in two academic domains, namely mathematics and lan-
guage classes. Conceptualizing academic emotions as related to speciWc academic sub-
jects is based on our previous research indicating that academic enjoyment is largely
organized in a domain-speciWc manner (Goetz, Pekrun, Hall, & Haag, 2006). The study
examined the role of academic performance as a critical antecedent of students’ posi-
tive emotional experiences, which, next to teachers’ reactions such as praise and punish-
ment, is the most important form of competence feedback among students (Carol, 1986,
1989).

Concerning the relations between grades in diVerent domains, and between experiences
of academic enjoyment in these domains, we based our assumptions on Marsh’s (1986,
1990) internal/external frame of reference model. We also investigated the relations
between experiences of enjoyment in mathematics and language classes based on this ana-
lytical model, thus re-examining the domain-speciWc nature of academic enjoyment. Our
second research question concerned whether the I/E model represents a valid conceptual
framework for understanding how students’ experiences of enjoyment in mathematics and
language classes relate to their achievement in these classes. Third, based on Pekrun’s
(2000, 2006) control-value theory of achievement emotions, we analyzed whether the
assumed achievement/enjoyment relations in mathematics and language classes were medi-
ated by the corresponding academic self-concepts. Finally, we tested for gender diVerences
in mean levels of achievement, self-concepts, and enjoyment in each subject area, and also
compared the structural relations between these variables separately for male and female
students, in order to assess the cross-gender universality of Wndings.

2. Theoretical framework

2.1. The internal/external frame of reference model

Typically, math and verbal academic self-concepts are uncorrelated, despite strong
correlations between math and verbal achievement, as well as between these achieve-
ment outcomes and their respective self-concepts. Marsh (1986, 1990) developed the
internal/external frame of reference model to account for this seemingly paradoxical
pattern of relations. According to this model, the subjective evaluation of one’s perfor-
mance is based not only on social comparisons (external frame of reference), but also
on cross-domain or dimensional comparisons (internal frame of reference) implying a
comparison of one’s own achievement in a subject area with achievement in other sub-
jects. Empirically, this assumption has repeatedly been conWrmed by Wndings showing
negative relationships between achievement indicators in one subject and self-concept
in another subject, when achievement in the second subject was controlled for (e.g.,
Skaalvik & Rankin, 1995). Typically, the negative eVects of achievement on self-con-
cepts across domains are smaller than the positive eVects within a domain.

For the achievement/self-concept relations as described in the I/E model, course grades
can be assumed to have stronger eVects on academic self-concepts than standardized test
scores. Grades are a more salient source of feedback for students than standardized test
scores (Marsh, 1987; Wylie, 1979). Strong evidence for this theoretical assumption was
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found in the context of mathematics in a recent study by Marsh, Trautwein, Lüdtke, Köl-
ler, and Baumert (2005, German 7th-grade students).

A critical question concerning the I/E model involves the generalizability of the model’s
assumptions to constructs other than self-concept. Although this model was originally
developed within an academic self-concept framework, there is some empirical evidence
that supports its validity concerning other phenomena, including intrinsic motivation and
eVort (Skaalvik & Rankin, 1995), as well as anxiety (Marsh, 1988a). However, knowledge is
lacking as to whether the I/E model represents a valid conceptual framework for explain-
ing the relations between achievement and emotion constructs other than anxiety. The
present study aims to reduce this research deWcit by testing whether the assumptions of the
I/E model are valid for experiences of enjoyment in academic settings.

2.2. Achievement and emotions in diVerent academic domains

As the patterns of relations between achievement and emotions in diVerent academic
domains are the focus of the present study, the results of previous empirical studies con-
cerning these relations are outlined in the following sections. More speciWcally, we summa-
rize the Wndings of existing research that examined (1) cross-domain relations between
academic achievement outcomes (e.g., achievement in mathematics and language classes);
(2) cross-domain relations between academic emotions (e.g., enjoyment in mathematics
and language classes); (3) achievement/emotion relations within domains (e.g., achieve-
ment and enjoyment in mathematics); and (4) achievement/emotion relations across
domains (e.g., achievement in mathematics and enjoyment in verbal classes).

2.2.1. Cross-domain relations between academic achievement outcomes
Many studies have shown that achievement tends to show positive interrelationships

across diVerent academic domains (Möller & Köller, 2004). The strength of these rela-
tions has been found to depend on the similarity of the content areas, the methods used
to assess achievement, as well as the reliability and validity of the measures used. Corre-
lations between math and verbal achievement have been investigated most frequently.
As reported by Möller and Köller (2004) who reviewed 34 studies analyzing this rela-
tionship, correlations were found to range from r D .31 to .94 (mean correlation of
r D .63). Similar Wndings were reported by Goetz, Pekrun, et al. (2006) who found a
mean correlation of r D .50 between Wnal grades in core subject areas (i.e., mathematics,
English, German, and Latin) in a sample of German middle-school students. As such,
empirical Wndings show relatively high intercorrelations between achievement out-
comes in diVerent academic domains.

2.2.2. Cross-domain relations between academic emotions: Implications of Pekrun’s control-
value theory

The degree to which students’ emotional experiences diVer along subject-speciWc lines is
an issue of particular relevance to theory, research, and educational practice. For example,
it is important to know whether a single, domain-general measurement of emotions will
suYce as a method for assessing students’ emotional experiences across a variety of subject
areas. From a practical perspective, it is relevant, for example, for a mathematics teacher to
know whether a student who is bored in math classes also feels bored in other classes. If the
student was experiencing boredom in most subject areas, an educational intervention
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would likely be structured diVerently than if the student was bored exclusively in math
classes.

Recent research on other motivational constructs such as self-eYcacy expectancies,
causal attributions, academic self-concepts, task values, and achievement goals suggest
that these motivational constructs are organized in a domain-speciWc manner (e.g., Abu-
Hilal & Bahri, 2000; Bong, 1998, 2001; Marsh, 1984, 1986, 1993; Marsh & Yeung, 1996;
Möller & Köller, 2001; Stevenson & Newman, 1986; see Bong & Skaalvik, 2003 for aca-
demic self-concept and self-eYcacy). This assertion is further supported by the review by
Möller and Köller (2004) who found a very low mean correlation of rD .10 (range: rD¡.13
to .22) for math and verbal self-concepts across studies.

In contrast, evidence on the domain speciWcity of emotional experiences is largely lack-
ing. In fact, with the exception of research on mathematics and science anxiety, most stud-
ies conducted on achievement-related anxiety are based on the implicit assumption that
emotions are not domain-speciWc, and have employed domain-general designs (Zeidner,
1998). There are a few studies on test anxiety that report Wndings on domain speciWcity.
However, with the exception of research by Marsh (1988a) and Marsh and Yeung (1996),
this issue was not directly addressed (see Everson, Tobias, Hartman, & Gourgey, 1993;
Stipek & Mason, 1987).

In our own research exploring the domain speciWcity of students’ academic achievement
emotions (Goetz, Frenzel, Pekrun, & Hall, 2006; Goetz, Pekrun, et al., 2006; Pekrun, Goetz,
Titz, & Perry, 2002c) we used Pekrun’s control-value theory of achievement emotions as a
theoretical framework (Pekrun, 2000, 2006). This theory implies that two types of apprais-
als are of speciWc relevance for the arousal of achievement-related emotions: appraisals of
control over achievement activities and their outcomes, and of the value of these activities
and outcomes. Achievement-related expectancies (including self-eYcacy and outcome
expectancies; Pekrun, 1992), causal attributions for achievement outcomes (Weiner, 1985),
and self-concepts of ability are seen as control-related cognitions, and subjective values as
well as achievement goals are seen as implying value appraisals. Any achievement-related
emotion is assumed to be a joint product of control and value appraisals, including stu-
dents’ enjoyment which is posited to be aroused when learning is perceived as both con-
trollable and valuable (Pekrun, 2006; Pekrun, Elliot, & Maier, 2006). Since self-eYcacy
expectancies, causal attributions, self-concepts of ability, subjective task values, and
achievement goals have all been found to be domain-speciWc, one of the corollaries of the
control-value theory is that achievement emotions should also show weak between-domain
relations.

In line with this assumption, between-domain correlations were found to be non-signiW-
cant and near zero for middle-school students’ academic enjoyment in mathematics, lan-
guages (German and English), music, and sports, and low for anxiety in the study reported
by Pekrun et al. (2002c). The two follow-up studies by Goetz, Frenzel, et al. (2006) and
Goetz, Pekrun, et al. (2006) examined enjoyment, anxiety, and boredom in up to six subject
domains. These two studies found similar results, with enjoyment showing the strongest
degree of domain speciWcity among the emotions assessed.

2.2.3. Achievement/emotion relations within domains
Nearly all of the studies exploring achievement/emotion relations within domains have

focused on academic anxiety, and most with respect to anxiety in mathematics classes.
Typically, negative relations of medium size were found in these investigations. In his
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meta-analysis, Hembree (1990) reported a mean correlation of rD¡.31 between anxiety
and achievement in mathematics. Similarly, Ma (1999) found a mean correlation of
rD¡.27 between these constructs in a more recent meta-analysis.

Although little research has investigated the within-domain relations between academic
achievement and enjoyment, existing data suggests relations of medium size for enjoyment
as well (see Pekrun et al., 2002b). For example, Helmke (1993) reported positive relations
between learning-related enjoyment and achievement in mathematics in grades 1 to 4
(rD .35/.31/.63/.67 in grades 1/2/3/4). In a longitudinal study, Goetz et al. (2004) found sig-
niWcant eVects of math achievement in grade 5 on experiences of math-related enjoyment
in grade 6, even when controlling for enjoyment in grade 5. Jerusalem and Mittag (1999)
reported correlations between grades and enjoyment in mathematics ranging from rD .27–
.68 (grades 7–12). Similarly, correlations between enjoyment and achievement in math were
rD .38 and .43 in two recent studies by Goetz (2004, grades 5–10). In sum, empirical results
clearly indicate positive within-domain relationships between academic achievement and
students’ emotions.

2.2.4. Achievement/emotion relations across domains
Concerning cross-domain relations between achievement outcomes and experiences of

enjoyment, evidence seems to be lacking. In two preliminary studies, Goetz (2004) reported
correlations of rD¡.01 and ¡.04 between achievement in language classes (German) and
enjoyment in mathematics, and correlations of rD¡.05 and .06 between language achieve-
ment and anxiety in mathematics. These results suggest that between-domain relations are
nonsigniWcant, and are in line with Wndings of test anxiety research showing negligible rela-
tions between language achievement and mathematics anxiety (e.g., Hembree, 1990;
Marsh, 1988a).

To sum up, existing research shows that there are relatively strong cross-domain rela-
tions between achievement outcomes (e.g., achievement in math and English), and rela-
tively strong within-domain relations between achievement outcomes and enjoyment (e.g.,
achievement in math and enjoyment in math). Furthermore, evidence from preliminary
studies suggests that enjoyment as experienced in diVerent subject areas is unrelated across
domains (e.g., enjoyment in math and English), and that achievement and enjoyment also
are unrelated across domains (e.g., English achievement and enjoyment in math).

2.3. The I/E model for academic enjoyment: Self-concept as a mediator between achievement 
and enjoyment

The pattern of relations between achievement and emotions in diVerent academic
domains found in previous research suggests that the I/E model may be used to describe
these relations. Further, we believe that the mechanisms underlying these relations can best
be explained by integrating assumptions of the I/E model with assumptions from Pekrun’s
control-value theory of achievement emotions. Whereas the I/E model explains how
achievement shapes students’ academic self-concepts, the control-value theory can be used
to explain how self-concepts impact students’ emotions (Pekrun, 2000, 2006; Pekrun, Fren-
zel, Goetz, & Perry, in press).

As outlined above, the control-value theory posits that students’ academic emotions are
(partially) determined by appraisals of subjective control over achievement-related activi-
ties and outcomes. Such appraisals are implied by achievement-related causal expectancies,
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causal attributions, and self-concepts of ability (Pekrun, 2006; Skinner, 1996). Regarding
self-concepts, students’ academic self-concepts pertain to having (or not having) the abili-
ties that are necessary to exert control over one’s learning and achievement. Academic self-
concepts thus imply control-related appraisals that aVect students’ achievement emotions.

As one important implication, since academic self-concepts are themselves dependent
on students’ actual achievement outcomes, they are expected to mediate eVects of these
outcomes on students’ academic emotions. Furthermore, due to this mediational mecha-
nism, the within- and cross-domain relations of academic achievement and emotions can
be assumed to be structurally equivalent to the within- and cross-domain relations of aca-
demic achievement and self-concepts of ability.

More speciWcally, with respect to students’ academic enjoyment, it is assumed that self-
appraisals of competency make it possible to enjoy achievement-related activities in a
given domain, and to look forward to attaining favorable outcomes in this domain. Con-
versely, if a student feels unable to succeed, learning activities cause frustration or boredom
instead of enjoyment, and pleasurable outcomes would not be expected. By implication, we
assumed that students’ academic self-concepts exert positive eVects on their academic
enjoyment, and that these self-concepts mediate any eVects of achievement on enjoyment.
These assumptions also imply that the within- and cross-domain relations of achievement
and enjoyment are structurally equivalent to the relations between achievement and self-
concepts as described in the I/E model. In other words, we expected positive relations
between achievement and enjoyment within domains, as well as negative relations between
achievement in one domain and enjoyment in another when achievement in the second
domain was controlled for.

2.4. Gender diVerences in achievement, self-concept, and enjoyment

2.4.1. Gender diVerences in mean levels
Compared to boys, girls typically receive similar or slightly lower grades and scores on

standardized mathematics tests (cf., Hanna, 2000; Marsh et al., 2005). Concerning achieve-
ment in language courses, however, girls typically perform better on standardized tests,
and receive better grades than boys, although these diVerences are often relatively small
(Marsh & Yeung, 1998; Stumpf & Stanley, 1998). With respect to mean levels of academic
self-concepts, there is empirical evidence indicating that girls, as compared to boys, show a
signiWcantly lower level of academic self-concept in mathematics (Hyde, Fennema, Ryan,
Frost, & Hopp, 1990; Pekrun & Zirngibl, 2004), and a higher level of academic self-concept
in language-oriented school subjects (Crain, 1996). For both the mathematics and the ver-
bal domains, results indicate that gender diVerences in academic self-concepts are stronger
in terms of eVect size than are diVerences in academic achievement.

Empirical evidence concerning gender diVerences in academic enjoyment, however, is
lacking. A recent study by Frenzel, Pekrun, and Goetz (in press) suggested that girls experi-
ence less enjoyment in mathematics than boys. Further, a preliminary study by Goetz
(2004) showed that girls experienced more enjoyment in language classes than boys, thus
mirroring the gender diVerences in self-concepts of ability.

2.4.2. Gender diVerences in structural relations
Knowledge concerning the gender speciWcity of structural relations between academic

achievement, self-concept, and enjoyment may be critical for understanding the causes of
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mean level diVerences between the genders. Some Wndings suggest that gender can moder-
ate relations between achievement and cognitive-aVective variables (e.g., Deaux, 1977;
Meyer & Koehler, 1990; Zeidner & SaWr, 1989). However, there seems to be more empirical
support for the assumption of cross-gender universality of these relations, that is, the
assumption that relations are structurally equivalent across girls and boys (e.g., Meece,
WigWeld, & Eccles, 1990; Seegers & Boekaerts, 1996). More speciWcally, in two recent longi-
tudinal studies, Marsh et al. (2005) showed that the relations addressed by the I/E model
were equivalent across the two genders.

Findings of other studies also corroborated the structural equivalence of achieve-
ment/self-concept relations in girls and boys. In a review of 128 studies that examined
relations between self-beliefs and measures of performance and achievement, Hansford
and Hattie (1982) found that gender was not a signiWcant moderator of these relation-
ships. In a similar vein, a meta-analytic review of 60 independent longitudinal studies
reported by Valentine, DuBois, and Cooper (2004) found that gender did not moderate
the size of eVects of self-beliefs on subsequent academic achievement. Concerning gender
diVerences of relations between academic achievement and enjoyment, and between aca-
demic self-concept and enjoyment, we know of only one single study (Frenzel et al., in
press). This study examined cross-gender universality using structural equation model-
ing, and found no signiWcant gender diVerences for relations between math-related com-
petence beliefs and math enjoyment, and between math enjoyment and mathematics
grades.

3. Present research questions

Our research questions concerned the relationships between achievement, self-con-
cept, and enjoyment in mathematics and German language classes. We used a predic-
tive design for testing assumptions as derived from Marsh’s (1986) internal/external
frame of reference model and Pekrun’s (2000, 2006) control-value theory of achieve-
ment emotions. In addition, we analyzed gender diVerences in the mean levels of these
variables, and in their structural interrelations. Our speciWc hypotheses are outlined in
greater detail below.

Hypothesis 1. Domain speciWcity. As described above, preliminary empirical Wndings, and
the assumptions of the control-value theory of achievement emotions, imply that students’
emotional experiences are organized in domain-speciWc ways. Therefore, we assumed that
the correlations between math and verbal enjoyment (relating to the domains of mathe-
matics and German), as well as the correlations between math and verbal self-concepts,
would be rather weak. In contrast, and in line with previous Wndings, students’ grades in
these two subject areas were assumed to be strongly correlated.

Hypothesis 2. Achievement/enjoyment relations. Our second research question related to the
validity of the internal/external frame of reference model as applied to academic enjoy-
ment. We assumed that there are positive and signiWcant within-domain relations between
achievement outcomes and enjoyment. When controlling for these within-domain relation-
ships, negative cross-domain relations between achievement in one subject and enjoyment
in the other subject were expected. In other words, when controlling for within-domain
eVects, higher levels of performance in one domain was assumed to correspond with lower
levels of enjoyment in the other domain.
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Hypothesis 3. Mediation processes. Our third research question referred to the role of self-
concept in this assumed pattern of within- and cross-domain relations. As outlined above,
the control-value theory of achievement emotions implies that the eVects of achievement
on academic enjoyment are largely mediated by control-related appraisals, including aca-
demic self-concepts (Pekrun, 2000, 2006). Students with high math achievement were
expected to have higher mathematics self-concept, and therefore, to experience more enjoy-
ment in math classes. At the same time, they were expected to have a lower verbal self-con-
cept and, consequently, experience lower levels of enjoyment in language classes.
Conversely, students with high language achievement were expected to have higher verbal
self-concepts and more enjoyment in language classes, and to have lower self-concepts and
less enjoyment in mathematics classes.

Hypothesis 4. Gender diVerences. Finally, our fourth research question related to gender
diVerences in academic achievement, self-concept, and enjoyment. Based on previous Wnd-
ings, we assumed that girls, as compared to boys, would show the same or slightly lower
grades, lower self-concepts, and less enjoyment in mathematics, as well as higher grades,
self-concepts, and enjoyment in German. In line with previous studies, we assumed that
these gender diVerences in self-concept and enjoyment would be small in terms of eVect
size. Furthermore, in spite of mean level diVerences, we anticipated equivalence of struc-
tural relations between academic achievement, self-concepts, and enjoyment (cross-gender
universality of structural relations).

4. Method

4.1. Sample

The sample consisted of 1380 students (49.5% female) from 56 German classrooms in
grades 5–10 (grade 5: nD233, 55.1% female; grade 6: nD238, 53.6% female; grade 7:
nD237, 47.3% female; grade 8: nD 268, 40.7% female; grade 9: nD 238, 53.6% female; grade
10: nD 168, 56.0% female). The sample represented the three achievement-deWned tracks of
the German school system, including 24 classes from the lower track (nD498, 50.3%
female), 18 classes from the middle track (nD 484, 47.7% female), and 14 classes from the
top track (nD398, 54.2% female). Students’ mean age was 12.56 years (SDD 1.80).

4.2. Study measures

4.2.1. Enjoyment of mathematics and language classes
For assessing enjoyment in mathematics classes, we employed the class-related subscale

of the enjoyment scale of the Achievement Emotions Questionnaire for Mathematics
(AEQ-M; Goetz, 2004; Pekrun, Goetz, & Frenzel, 2005; see Pekrun, Goetz, & Perry, 2005,
and Pekrun et al., 2002b, for the Achievement Emotions Questionnaire [AEQ]; see also
Pekrun et al., 2004 for the Test Emotions Questionnaire, TEQ, comprising the test emo-
tions scales of the AEQ). The scale consisted of three items (e.g., “I enjoy my math clas-
ses”). For enjoyment related to language classes (i.e., German), the same items were used,
with the term “German” used instead of “math.” The response format for both scales con-
sisted of a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Reliabilities were �D .88 (MD 8.66; SDD3.32) for the math-related enjoyment scale and
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�D .91 (MD8.74; SDD3.57) for the language enjoyment scale. Means, standard devia-
tions, and intercorrelations for all enjoyment items are shown in the Appendix A. A previ-
ous mathematics-speciWc study by Goetz (2004, ND 784, grades 5–10, 54% female)
indicated high validity of the class-related enjoyment scale (correlations were rD .63 with
learning-related enjoyment, .70 with test-related enjoyment, ¡.59 with class-related bore-
dom, .65 with academic self-concept, and .41 with achievement).

4.2.2. Math and verbal academic self-concept
For the assessment of students’ academic self-concept in mathematics and language

classes (German), we used short versions (each three items) of two scales of the Self
Description Questionnaire (SDQ; Marsh, 1988b). In order to avoid redundancy of our
enjoyment and self-concept scales, self-concept items focusing exclusively on cognitive
aspects, and not on aVective aspects, were employed (e.g., “I get good marks in mathemat-
ics,” “I get good marks in German,” respectively; see Bong & Clark, 1999, for a discussion
of the distinction between cognitive-evaluative and aVective components of academic self-
concepts).

The response format for both scales consisted of a 5-point Likert scale ranging from
1 (strongly disagree) to 5 (strongly agree). Reliabilities were �D .85 (M D 8.70;
SD D 3.32) for the math-related self-concept scale and �D .82 (M D 10.07; SD D 3.03)
for the language self-concept scale. Means, standard deviations, and intercorrelations
for all self-concept items are shown in the Appendix A. Findings of a mathematics-spe-
ciWc study by Goetz and Frenzel (2006, N D 1005, grades 5–10, 51% females) corrobo-
rate the validity of the mathematics self-concept scales (correlations of r D .85 with the
academic self-concept scale of the “Sears Self-Concept Inventory” [German version;
Ewert, 1979], .57 with class-related enjoyment, ¡.50 with class-related anxiety, and .56
with academic achievement).

4.2.3. Academic achievement
Students’ performance in mathematics and German classes was assessed through Wnal

grades from the previous school year. These grades had been administered to the students
about four months prior to the assessment of academic enjoyment and self-concept. In the
German school system, Wnal grades in a subject are typically based on four written exams
administered over the course of an academic year, combined with scores on course-speciWc
oral examinations. Grades range from 1 (very good) to 6 (insuYcient), with higher num-
bers representing poorer achievement outcomes. To allow for grade values to be inter-
preted more intuitively, we inverted them so that higher numbers indicated better
achievement. Means, standard deviations, and intercorrelations for the achievement mea-
sures of the entire sample are shown in the Appendix A.

4.3. Procedure

Participants were tested in a classroom setting and took part on a voluntary basis,
receiving neither Wnancial rewards nor feedback of results. An experimenter was present
throughout the entire testing session which lasted approximately 45 min. Instructions were
given verbally by the experimenters and were also written on the test material. To prevent
participants from explicitly focusing on comparisons between the two subject areas, items
referring to mathematics were located in the Wrst part of the questionnaire, and items
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related to German instruction in the second part of the questionnaire (see Bong, 1998 for a
similar procedure).

4.4. Rationale for data analysis

For testing assumptions concerning the domain-speciWc organization of academic
enjoyment and academic self-concept in math and language classes (Hypothesis 1), we cal-
culated zero-order correlations between these scales. For testing assumptions on the rela-
tions between achievement outcomes, self-concepts, and enjoyment within and across
domains (Hypotheses 2 and 3), we used structural equation modeling (LISREL 8.53; Jöre-
skog & Sörbom, 2002). We Wrst calculated a model in which only the within- and cross-
domain relations of achievement and enjoyment in mathematics and German (verbal) were
included (Model A). In a second step, we added the two self-concept variables to the model
to test if they mediated eVects of achievement on enjoyment (Model B). Finally, we evalu-
ated a third model (Model C) which Wxed coeYcients for eVects that were theoretically
assumed to be zero. More speciWcally, the four coeYcients reXecting the direct paths from
achievement to enjoyment (two within- and two between-domain paths), and the two
cross-domain path coeYcients for eVects of self-concepts on enjoyment were constrained
to zero.

We tested the Wts of all our models with the classic �2 statistic and selected Wt indices
(Non-normed Wt index, NNFI [DTucker–Lewis Index, TLI], Tucker & Lewis, 1973; com-
parative Wt index, CFI; Bentler, 1990; root mean square error of approximation, RMSEA;
Steiger & Lind, 1980). Both the NNFI and the CFI are incremental indices with goodness
of Wt scaled on a 0–1 scale. The zero-point is deWned by a null model, in which all of the
measured variables are assumed to be uncorrelated, and the 1.0 point reXects a “perfect”
Wt. NNFIs and CFIs greater than .95 indicate an acceptable model Wt (Hu & Bentler, 1999).
CFI and NNFI diVer from each other in that the CFI is insensitive to model complexity,
whereas the NNFI corrects the Wt according to model complexity. The RMSEA takes the
error of approximation in the population into account and is also sensitive to the complex-
ity of the model. RMSEAs less than .06 indicate good Wt and values as high as .08 represent
reasonable error of approximation in the population (Hu & Bentler, 1999).

Concerning competitive testing of Models B and C, the Wt indices of both models were
compared directly, Model C being nested in Model B with six additional degrees of free-
dom. Model C necessarily showed a poorer Wt, as six paths of this model were Wxed. We
tested whether Models B and C diVered using the �2 diVerence test, and in terms of their
respective Wt to the data by comparing the CFIs of both models. As argued by Cheung and
Rensvold (2002), nested models can be considered equivalent when �CFI is smaller than
or equal to .01. In addition, we investigated whether the RMSEA of Model C was within
the 90% conWdence interval of the RMSEA of Model B.

In order to test for gender diVerences in our sample (Hypothesis 4), we compared girls’
and boys’ mean levels of achievement, self-concept, and enjoyment using t-tests. To ana-
lyze the relevance of diVerences, particularly in light of our large sample size, eVect sizes
(Cohen’s d; Cohen, 1988) of the diVerences were also calculated. Finally, we performed a
multiple-group analysis, testing for gender invariance of the structural relations in Models
A–C (Hypothesis 4). This was done in a stepwise manner (cf., Vandenberg & Lance, 2000).
For each of our three models, we Wrst established measurement invariance across the gen-
ders by competitively testing each a model with freely varying measurement weights
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against a model with gender-invariant measurement weights. Subsequently, we tested for
invariance of the latent structures in each model by comparing a model having freely vary-
ing structural weights with a model having both gender-invariant measurement weights,
and gender-invariant structural weights. If this stepwise inclusion of invariance constraints
resulted in little or no change in model Wt, it could be inferred that the models were struc-
turally equivalent for both subsamples. We again tested the change in model Wt using the �2

diVerence test, and by comparing selected Wt indices (CFI, RMSEA) for the unconstrained
and constrained versions of each model.

5. Results

5.1. Domain speciWcity (Hypothesis 1)

Mathematics and verbal (languages) achievement scores were moderately correlated
(Pearson’s rD .36, p < .001; see Appendix A), whereas enjoyment of math and verbal classes
was virtually unrelated (Pearson’s rD .03, pD .26). Math and verbal self-concepts were
weakly negatively related (Pearson’s rD¡.14, p < .01). Thus, our results indicate that both
academic enjoyment and academic self-concepts are largely organized in domain-speciWc
ways.

5.2. Achievement/enjoyment relations (Hypothesis 2)

Results of the SEM analysis for Model A are presented in Fig. 1. Correlations between
manifest variables included in our Models A–C are shown in the Appendix A. The pattern
of selected Wt indices indicated a very good model Wt (see Table 1 [A]). Because the �2 statis-
tic has been shown to be overly sensitive to sample size (e.g., Marsh, Balla, & McDonald,
1988), the �2/df statistic is not given much consideration in view of the large sample size of
1380 students. As for the within-domain relationships, both path coeYcients from achieve-

Fig. 1. Structural parameter estimates of Model A.
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ment to enjoyment were positive and of medium size (they were each .40; p < .01). While
controlling for these within-domain eVects, the anticipated I/E eVect was observed in terms
of signiWcant negative cross-domain eVects in both directions, with mathematics achieve-
ment being negatively related to verbal enjoyment (¡.20, p < .01), and verbal performance
being negatively related to enjoyment in mathematics (¡.21, p < .01). These cross-domain
relationships were signiWcant, though weaker, than the within-domain relationships.

5.3. Mediation processes (Hypothesis 3)

In Model B (see Fig. 2), we took the mediating role of academic self-concepts into
account when analyzing the achievement/enjoyment relations. The Wt of this model is

Table 1
CFA Models with achievement, self-concept, and academic enjoyment

Notes. Models A–C are depicted in Figs. 1–3. NNFI, non-normed Wt index (D  TLI, Tucker–Lewis index); CFI,
comparative Wt index; RMSEA, root mean square error of approximation. The �2 values for null models used to
deWne the NNFI and CFI were 5575.72 (df D 28) for Model A, and 9132.86 (df D 91) for Models B and C.

Models �2 df NNFI CFI RMSEA

(A) Achievement/enjoyment model 61.81 17 .98 .99 .048
(B) Achievement/self-concept/enjoyment; mediational model 320.03 66 .96 .97 .058
(C) Achievement/self-concept/enjoyment; mediational 

model; six paths Wxed to 0
359.00 72 .96 .97 .059

Fig. 2. Structural parameter estimates of Model B (Dotted lines: non-signiWcant paths).
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acceptable (see Table 1 [B]). Relations between achievement scores and self-concepts reXect
the “classical” pattern found in previous research on the I/E-model: concerning the within-
domain relationships, achievement scores had strong positive eVects on self-concepts (.71/
.61 for Mathematics/German, each p < .01). Controlling for these within-domain eVects,
negative cross-domain eVects in both directions were found, with achievement in mathe-
matics having a negative eVect on verbal self-concept (¡.26, p < .01), and verbal perfor-
mance having a negative eVect on math self-concept (¡.22, p < .01). In addition, we found
strong within-relationships between self-concepts and enjoyment in the two domains (.77/
.72 for mathematics/German, each p < .01). Cross-domain paths from self-concepts to
enjoyment scores were not signiWcant (¡.01 from mathematics self-concept to verbal
enjoyment; .08 from verbal self-concept to enjoyment in mathematics; each p > .01).

Central for the present research question is the Wnding that three of the four direct paths
(two within- and two cross-domain paths) from achievement to enjoyment were not signiW-
cant (p > .01). Although the path from mathematics achievement to mathematics enjoy-
ment was signiWcant and even negative in Model B (¡.12), its eVect size was negligible. The
indirect eVect of mathematics achievement on mathematics enjoyment through mathemat-
ics self-concept was .53—more than four times stronger than this direct eVect. For lan-
guage achievement and language enjoyment, the indirect eVect was .44 and the direct path
was ¡.04 (insigniWcant).

In Model C (see Fig. 3), the four direct (non-mediated) paths from achievement to
enjoyment (two within- and two cross-domain paths) were Wxed to zero, just like the two
cross-domain paths from self-concepts to enjoyment. In this analysis, the critical question

Fig. 3. Structural parameter estimates of Model C.
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concerned the amount of loss of Wt due to these restrictions, as compared to Model B. In
terms of the �2 diVerence test, the loss of Wt indeed was signiWcant (��2D 38.97; �dfD 6;
p < .01). However, research has shown that the �2 diVerence test is very conservative with
large sample sizes (Brannick, 1995; Kelloway, 1995). In fact, results showed that Models B
and C did not diVer in terms of CFI (both .97), and the RMSEA of Model C (.059) to be
within the 90% conWdence interval of the RMSEA for Model B ([.052; .065]). Thus, the
insigniWcant loss of Wt when setting the six paths of Model B to zero (resulting in Model C)
shows that these direct paths can be considered negligible.1

5.4. Gender diVerences (Hypothesis 4)

Descriptive scale statistics for girls and boys are presented in Table 2. Mean diVerences
on the study measures were each tested for signiWcance. In line with our hypothesis, we
found stereotypic gender diVerences in means. Boys showed higher scores in math achieve-
ment and reported higher levels of mathematics self-concept and enjoyment, whereas girls
showed higher scores in verbal achievement and reported higher levels of verbal self-con-
cept and enjoyment.2 Although gender diVerences in math achievement were signiWcant,
they were negligible in terms of eVect sizes. Although diVerences in verbal achievement
were stronger, these diVerences were also relatively small in terms of eVect sizes (Cohen,
1988).

A Wrst indicator of similarity of structural relations of variables between male and
female students were the zero-order correlation coeYcients. In Table 2, coeYcients for the
female subsample are shown above the diagonal, and coeYcients for the male subsample
below the diagonal. The mean diVerence of the Fisher’s z-transformed, zero-order correla-
tions for girls and boys is .06 (SDD .02; MinD .01, MaxD .10), indicating very similar rela-
tions for girls and boys (Cohen, 1988).

To assess gender-invariance of relationships on a latent level, a multiple group
analysis was performed with Models A to C (Figs. 1–3). In preliminary separate
analyses of Models A through C, the models for both genders Wt the data well (males/
females: RMSEA[Model A] D .054/.046, NNFI[Model A] D .98/.99, CFI[Model A] D .99/.99;
RMSEA[Model B] D .052/.066, NNFI[Model B] D .97/.95, CFI[Model B] D .96/.96; RMSEA[Model

C] D .053/.068, NNFI[Model C] D .97/.95, CFI[Model C] D .97/.96).

1 Model C represents our Wnal model. We tested whether the structural relations among variables in this model
changed as a function of age. We calculated the parameters for this model separately for three subsamples, name-
ly, students in grades 5/6, 7/8, and 9/10. The patterns of structural relationships were very similar across the three
subsamples, indicating that the model is valid across age. The Wt indices for Model C were as follows for grade
levels 5/6, 7/8 and 9/10: �2 D 232/199/235; dfD 72/72/72; NNFI D .94/.95/.93, CFI D .96/.97/.95, RMSEA D .069/
.059/.075. The paths for grade levels 5/6, 7/8, and 9/10 were as follows: mathematics achievement to mathematics
self-concept: .66/.72/.69; verbal achievement to verbal self-concept: .59/.52/.65; mathematics achievement to verbal
self-concept: ¡.21/¡.30/¡.35; verbal achievement to mathematics self-concept: ¡.23/¡.27/¡.25; mathematics self-
concept to mathematics enjoyment: .59/.71/.62; verbal self-concept to verbal enjoyment: .75/.62/.66. All path coeY-
cients were signiWcant (p < .01).

2 We also examined whether the mean level diVerences in our variables changed as a function of grade level. We
conducted a multivariate analysis of variance including math and verbal achievement, self-concept, and enjoy-
ment as dependent variables. Gender and grade level (5/6 vs. 7/8 vs. 9/10) were included in the analysis as Wxed fac-
tors. The interaction between gender and grade level did not reach statistical signiWcance (F(12, 2476) D 1.48,
p D .12), indicating that gender diVerences in enjoyment, academic self-concept, and achievement did not change
as a function of grade level.
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igher scores for boys)

ample is shown below the diagonal. Female sample:
0; p < .001 for �r� 7 .13.

orrelation coeYcients among measures

2) (3) (4) (5) (6)

.04 .59 ¡.11 .30 ¡.09
¡.14 .59 ¡.11 .24

.08 — ¡.13 .57 .06

.54 ¡.06 — ¡.04 .46

.02 .61 ¡.01 — .40

.28 .10 .42 .37 —
Table 2
Descriptive statistics of scales and zero-order correlation coeYcients among measures (positive t-values reXect h

Notes. t-values: ¤p < .05; ¤¤p < .01. Correlation coeYcients: Female sample is shown above the diagonal; male s
p < .05 for �r� 7 .07; p < .01 for �r� 7 .10; p < .001 for �r� 7 .12. Male sample: p < .05 for �r� 7 .08; p < .01 for �r� 7 .1

Scales Boys (n D 683) Girls (n D 697) t-value EVect size d Zero-order c

M SD M SD (1) (

(1) Mathematics enjoyment 9.21 3.40 8.13 3.14 6.04** 0.23 —
(2) Verbal enjoyment 7.98 3.52 9.50 3.46 ¡7.99** ¡0.31 .10 —
(3) Mathematics self-concept 9.47 3.27 7.94 3.21 8.58** 0.33 .56 ¡
(4) Verbal self-concept 9.36 3.03 10.77 2.87 ¡8.79** ¡0.34 ¡.01
(5) Mathematics achievement 3.97 1.03 3.84 1.01 2.24* 0.09 .29 ¡
(6) Verbal achievement 3.78 0.85 4.16 0.83 ¡8.28** ¡0.32 .00
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Next, the equivalence of Models A–C across genders was tested with varying degrees of
constraints. Imposing the equality constraint of the measurement weights in the Wrst step
did not signiWcantly reduce the Wt of Models A through C (see Table 3; Model A:
��2D4.82, �dfD4, pD .31; Model B: ��2D12.49, �dfD 8, pD .13; Model C: ��2D 12.17,
�dfD 8, pD .14). Because the �2 diVerence test can be considered a very conservative test in
view of our large sample size (Brannick, 1995; Kelloway, 1995), as noted above, this pro-
vides strong support for gender invariance of the measurement weights for the constructs
under investigation. When the structural weights were also constrained to gender invari-
ance, the �2 diVerence test again indicated no signiWcant loss of the Wt of Models A through
C (see Table 3; Model A: ��2D 7.92, �dfD8, pD .44; Model B: ��2D21.51, �dfD20,
pD .37; Model C: ��2D 16.00, �dfD14, pD .31).

When assessing loss of model Wt due to the imposed equivalence of measurement and
structural weights, the CFI was found to remain constant. In terms of the RMSEA, the
more constrained models were in fact found to Wt the data better (see Table 3). Overall, the
results of these nested model comparisons strongly support the premise that the pattern of
structural relations between achievement, self-concepts, and enjoyment for male vs. female
students did not diVer signiWcantly. That is, these results suggest that gender did not mod-
erate the relations between our study measures, thus corroborating the assumed cross-gen-
der universality of these relations.

6. Discussion

Students’ positive emotions related to learning and achievement have been neglected in
educational research until recently. The present study focused on one speciWc positive emo-
tion, namely, academic enjoyment. More speciWcally, we examined the relations between
this emotion and students’ antecedent academic achievement. Our assumptions concerning
the achievement/enjoyment relations were based on the I/E model (Marsh, 1986, 1990) and
Pekrun’s (2000, 2006) control-value theory of achievement emotions. More speciWcally, we
analyzed the interrelations of students’ achievement, self-concepts, and experiences of

Table 3
Fit Indices for Models with varying equality constraints (males vs. females)

Notes. Models A–C are depicted in Figs. 1–3. NNFI, non-normed Wt index ( D  TLI, Tucker–Lewis Index); CFI,
comparative Wt index; RMSEA, root mean square error of approximation.

Models �2 df NNFI CFI RMSEA

Model A
Unconstrained 85.39 34 .98 .99 .037
Equal measurement weights 90.21 38 .98 .99 .035
Equal measurement and structural weights 93.31 42 .98 .99 .033

Model B
Unconstrained 409.98 132 .96 .97 .043
Equal measurement weights 422.48 140 .96 .97 .042
Equal measurement and structural weights 431.49 152 .96 .97 .040

Model C
Unconstrained 448.57 144 .96 .97 .043
Equal measurement weights 460.74 152 .96 .97 .043
Equal measurement and structural weights 464.57 158 .96 .97 .042
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academic enjoyment as assessed in the two subject areas of mathematics and German lan-
guage.

In line with our assumptions, and consistent with preliminary Wndings from previous
studies (Goetz, Pekrun, et al., 2006; Pekrun et al., 2002c), our results suggest that academic
emotions are, to a great extent, organized along domain-speciWc lines, similar to academic
self-concepts (Möller & Köller, 2004). SpeciWcally, we found that experiences of enjoyment
in mathematics and language classes, as well as math and verbal self-concepts, were largely
uncorrelated. As expected, we also found the I/E model to be a valid conceptual framework
for understanding how students’ achievement relates to their experiences of enjoyment in
diVerent academic domains. When taking both within- and cross-domain relations of
achievement and enjoyment into account, we found positive within-domain eVects of
achievement on enjoyment, and negative eVects of achievement on experiences of enjoy-
ment in the other subject area, that is, negative cross-domain eVects.

Furthermore, in line with mediational assumptions as derived from the I/E model and
Pekrun’s control-value theory, the Wndings of structural equation modelling showed that
within- and cross-domain achievement/enjoyment relations were largely mediated by stu-
dents’ domain-related academic self-concepts. Consistent with previous Wndings on the I/E
model, achievement had positive within-domain, and negative cross-domain eVects on aca-
demic self-concept. In addition, in line with the assumptions of the control-value theory,
self-concept and enjoyment were positively related within domains, but unrelated across
domains. This pattern of Wndings implies that the eVects of achievement on enjoyment are
mediated by self-concept. This conclusion is further strengthened by the fact that any
direct eVects of achievement on enjoyment were non-signiWcant, or negligible in terms of
eVect size.

Concerning relations between achievement and self-concept, the positive within-domain
eVects of achievement on self-concepts can be interpreted as resulting from external com-
parisons inXuencing the formation of self-concepts (external frame of reference; Marsh,
1986, 1990). The negative cross-domain eVects can be interpreted as resulting from dimen-
sional intra-individual comparisons (internal frame of reference).

The combined results of our structural analyses thus imply that the I/E-model is a valid
conceptual framework for understanding the eVects of students’ academic achievement on
their enjoyment, and that assumptions of the control-value theory can be used to explain
the mediational role of students’ self-concepts. These Wndings contribute to our knowledge
of the antecedents of students’ academic emotions, and the mechanisms that likely cause
these emotions to be organized in domain-speciWc ways. SpeciWcally, our Wndings suggest
that the domain-speciWcity of academic enjoyment is due to the weak or nonexistent cross-
domain relations of one of its major antecedents, namely students’ domain-related
academic self-concepts. As emotional experiences other than enjoyment also seem to be
organized along domain-speciWc lines (for anxiety and boredom, see Goetz, Pekrun, et al.,
2006), future research on the achievement/self-concept/emotion relations with respect to
other academic emotions, such as pride, hope, anxiety, anger or boredom, is warranted.

The present Wndings based on structural equation modeling of the achievement/self-
concept/enjoyment relations also indicate that the constructs of academic enjoyment and
self-concept, even though highly correlated, are empirically distinguishable. Were these two
constructs the same, including self-concept as a mediator of the eVects of achievement on
enjoyment would have attenuated the eVects of achievement, but would not have elimi-
nated them completely as was observed in this study (for a similar argumentation concern-
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ing self-concept and anxiety, see Marsh, 1988a, and Schwarzer, 1986). As only non-aVective
self-concept items were used in this study, the enjoyment and self-concepts scales were
clearly distinguishable in terms of both content validity and empirical relations. The rela-
tions between achievement, self-concept, and enjoyment would likely have been diVerent if
the self-concept measure used had included aVective items, in addition to cognitive items.
In such a case, the achievement/enjoyment relations likely would not have been eliminated
when using self-concept as a mediator.

As to gender diVerences, we found stereotypic gender diVerences in mean levels of
achievement scores, self-concepts of ability, and academic enjoyment, in line with our
assumptions. However, as expected, some of the diVerences were small in terms of eVect
sizes, as is consistent with previous Wndings (e.g., Hyde, 2005). Compared to boys, girls had
lower grades, as well as lower self-concepts and less enjoyment in mathematics, and higher
grades, self-concepts, and enjoyment in German language classes.

Despite these stereotypic gender diVerences in mean levels, the pattern of structural rela-
tions between achievement, self-concept, and enjoyment was similar for girls and boys. The
achievement/self-concept relations found in this study are consistent with Wndings of previ-
ous research on the cross-gender universality of relations between these constructs (Hans-
ford & Hattie, 1982; Marsh et al., 2005; Valentine et al., 2004). Similarly, the equivalence of
achievement/enjoyment relations across the two genders corroborates Wndings of the study
reported by Frenzel et al. (in press). Taken together, our results on the cross-gender univer-
sality of relations between achievement, self-concept, and enjoyment demonstrates that
gender diVerences in academic enjoyment cannot be explained by diVerences in structural
relationships. Rather, it can be assumed that these discrepancies are due to gender diVer-
ences in mean levels of the antecedent variables, including achievement outcomes and self-
concepts (for a similar argumentation regarding relations between competence, beliefs, and
emotions, see Frenzel et al., in press).

Concerning gender diVerences in mean levels of achievement, self-concept, and enjoy-
ment, the overall pattern of results was quite consistent for the verbal domain. Our results
with respect to language classes showed gender diVerences in achievement, as well as aca-
demic self-concept and enjoyment in favor of the girls. However, concerning mathematics
classes, the question arises as to why clear diVerences in self-concept and enjoyment in
favor of the boys were observed, in spite of the fact that gender diVerences in achievement
outcomes were weak. As structural relations between achievement and self-concepts have
been shown to be equal in girls and boys, small gender diVerences in achievement should
lead to small diVerences in academic self concept and enjoyment.

Nonetheless, this discrepancy involving math-related achievement and self-concept is
consistent with previous studies showing higher self-perceptions of math ability in boys,
despite similar achievement outcomes across genders (e.g., Frome & Eccles, 1998; Holling
& Preckel, 2005; Preckel, Goetz, Pekrun, & Kleine, in press; see also Spelke, 2005). Thus,
this suggests that there are factors other than achievement that bolster boys’ academic self-
concepts in mathematics, or reduce girls’ self-concepts in this domain. Gender-linked ste-
reotypes of domain-related abilities are one candidate for explaining these discrepancies.

Traditionally, girls and mathematics have been considered a “bad Wt” by students,
teachers, and parents alike. It might be that these kinds of beliefs and stereotypes inXuence
girls and boys academic self-perceptions related to mathematics (cf., Davies & Spencer,
2005; Forgasz, Leder, & Kloosterman, 2004). Stereotypes might be at work when self-con-
cepts of ability are developed, in addition to their impact of achievement. Indeed, females
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often think they have to work harder than boys to achieve good results in mathematics
(Lupart, Cannon, & Telfer, 2004).

A limitation of the present study is that experiences of enjoyment were assessed through
the use of self-report measures. As self-report measures rely on self-appraisals of emotions,
they are also subject to subjective biases of these self-appraisals. The present study shares
this feature with numerous other studies on emotions and related constructs based on self-
report assessments. However, self-report measures of emotion are, at present, deemed to be
the most reliable, valid, and economic assessment tools available (see Zeidner, 1998 for a
discussion of diVerent methods for assessing test anxiety).

7. Implications

To enhance the eVectiveness of instruction (e.g., by adapting teaching to individual
diVerences; cf., Snow & Swanson, 1992), educators should be made aware of the domain
speciWcity of students’ emotional experiences. Previous studies have shown that teachers
tend to perceive individual student characteristics as habitual, domain-transcending attri-
butes (cf., Marsh, 1993; Pohlmann, Möller, & Streblow, 2004). In view of our Wndings on
the domain-speciWc organization of academic enjoyment, it can be assumed that teachers’
domain-general conceptions can lead to false inferences regarding the emotions experi-
enced by individual students in diVerent domains. For example, a teacher may incorrectly
assume that a student who is bored in his or her class also feels bored in most other classes.
Such a dispositional, domain-general explanation could result in less responsibility being
felt by teachers for students’ aVective engagement in their own classes.

The results of this study also have implications for how to foster students’ positive emo-
tions. Concerning the diVerent ways in which teachers can enhance students’ positive aVect,
such as displaying one’s own enthusiasm, making instruction stimulating, assigning
authentic tasks, and shaping goal structures in aVectively beneWcial ways (see Pekrun,
2006; Pekrun et al., in press), the present study has the following implications. Our study
revealed that academic enjoyment is strongly related to domain-speciWc academic self-con-
cepts which, in turn, are related to antecedent academic achievement. By implication, it can
be assumed that teachers could attempt to enhance students’ academic enjoyment by
focusing on improving students’ academic skills, a process described by Marsh “as the best
way to improve self-concept and interest” (Marsh et al., 2005, p. 413). However, two prob-
lems emerge when trying to foster students’ self-concepts and enjoyment in this way.

First, it may be that improving students’ self-concept and emotions by developing their
skills works well only within speciWc domains. As described in the I/E model, and empiri-
cally shown by numerous investigations including the present study, high achievement in
one domain (as fostered by skill improvement) can have detrimental eVects on students’
self-concept in other domains. As a corollary, this skill improvement may also have delete-
rious consequences for students’ enjoyment in other domains. How can this dilemma be
resolved? To deal adequately with this problem requires more knowledge about why
achievement in one domain has negative eVects on students’ self-concept in other domains.
That is, further knowledge concerning the cognitive processes underlying dimensional
comparisons is needed.

A second problem is that improving the skills of an entire class may not enhance indi-
vidual student’s experiences of enjoyment, because students evaluate their skills and
achievement relative to their classmates, and their relative academic standing in the class
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may remain unchanged. Thus, improving academic skills may not be the most eVective
means of enhancing students’ self-concepts and positive emotions. One solution to this
problem may be to encourage teachers to deemphasize social comparison in the classroom,
and instead adopt an individual frame of reference when providing achievement-related
feedback (i.e., ipsative teacher feedback).

In fact, the most eVective way of improving positive emotions in the classroom may be
to enhance students’ self-concepts in a given domain and thereby strengthen their enjoy-
ment in that domain. Further, based on the results of this study showing strong within-
domain, but no cross-domain relations between academic self-concepts and enjoyment,
negative eVects on enjoyment in other academic domains would not be anticipated. Our
Wndings thus suggest that teachers could make an eVort to foster students’ positive emo-
tions by helping them to develop positive self-concepts of ability (e.g., by providing positive
competence feedback speciWc to that students’ academic progress).

Finally, the Wndings of our study imply that there are stereotypic gender diVerences in
mean levels of academic achievement, self-concepts, and enjoyment in mathematics and lan-
guage classes. Although gender diVerences in these variables are relatively weak in terms of
eVect sizes (see also Hyde et al., 1990), they can be of considerable practical importance for
college course enrollment and career choices. As argued above, gender stereotyping (e.g., the
perception of mathematics as a male-oriented academic domain) is assumed to be one critical
factor underlying these gender diVerences. At the same time, however, the results of this study
suggest that the interrelations between achievement, self-concept, and enjoyment are invari-
ant across the two genders. This Wnding is encouraging for educators in implying that any
intervention attempting to foster students’ emotions by enhancing their achievement and
self-concepts should be equally eVective for male and female students.

Appendix A

Means, standard deviations, and correlations for manifest variables of the structural model

Notes. ME1–ME3, mathematics enjoyment; VE1–VE3, verbal enjoyment (German); MS1–MS3, mathematics
self-concept; VS1–VS3, verbal self-concept (German); Math Ach, mathematics achievement; Verbal Ach, verbal
achievement (German). Scores for enjoyment and self-concepts ranged from 1 (strongly disagree) to 5 (strongly
agree) and achievement scores ranged from 1 to 6 with high numbers indicating good achievement results. p < .05
for �r� 7 .05; p < .01 for �r� 7 .07; p < .001 for �r� 7 .09. N D 1380.

Variables M SD Correlation coeYcient (Pearson)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

(1) ME1 2.86 1.15 —
(2) ME2 3.01 1.29 .71 —
(3) ME3 2.81 1.24 .68 .76 —
(4) VE1 2.88 1.30 .03 .03 .03 —
(5) VE2 3.04 1.29 .02 .03 .04 .81 —
(6) VE3 2.83 1.26 .01 .02 .04 .74 .78 —
(7) MS1 3.14 1.08 .42 .41 .40 ¡.10 ¡.11 ¡.11 —
(8) MS2 2.63 1.42 .52 .54 .53 ¡.15 ¡.14 ¡.15 .67 —
(9) MS3 2.93 1.27 .42 .43 .42 ¡.11 ¡.11 ¡.11 .64 .65 —
(10) VS1 3.16 1.11 ¡.08 ¡.06 ¡.04 .43 .46 .48 ¡.01 ¡.12 ¡.06 —
(11) VS2 3.72 1.23 ¡.10 ¡.07 ¡.09 .36 .37 .38 ¡.03 ¡.14 ¡.14 .56 —
(12) VS3 3.19 1.20 ¡.10 ¡.07 ¡.07 .53 .55 .61 ¡.09 ¡.18 ¡.11 .70 .54 —
(13) Math Ach 3.90 1.02 .29 .25 .26 ¡.06 ¡.08 ¡.06 .53 .48 .54 .01 ¡.04 ¡.05 —
(14) Verbal Ach 3.97 .86 ¡.09 ¡.06 ¡.07 .26 .25 .30 .09 ¡.03 .02 .47 .35 .38 .36 —
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