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Abstract
This study analyzes the effects of individual achievement and achievement level of student reference
group on test anxiety in a national sample of 769 gifted Israeli students (grade levels 49), which was
previously investigated by Zeidner and Schleyer (1999a). We hypothesized that when controlling for
individual achievement, students’ experiences of test anxiety should increase with the increasing
ability level of their peer reference group. It was assumed that this effect was largely mediated by
reference group effects on academic self-concept (big-fish-little-pond effect). Zeidner and Schleyer
found that gifted students within a gifted peer reference group showed higher levels of test anxiety
than gifted students within a non-gifted peer reference group. Of note, the present study focused
exclusively on gifted students attending special gifted classes. The main research question was whether
or not the assumed effects of individual and class achievement can be found for gifted students in
special gifted classes when taking the variance of achievement level (grades) of the special gifted
classes into account. Using hierarchical linear modeling (HLM) methodology, the assumed effects
were vindicated for this special group of high ability students. Thus, in line with previous results, the
Worry component of test anxiety was more highly reactive to the effects of individual achievement
than the Emotionality component. Also, in line with our theoretical assumptions, achievement/anxiety
relations were largely mediated by the effects of academic self-concept.

Keywords: Test anxiety, worry, emotionality, academic self-concept, achievement, big-fish-little-pond
effect, gifted education

Numerous studies have investigated the complex pattern of relations between achievement
and test anxiety (Zeidner, 2007). Test anxiety has been found to interfere with achievement
both in laboratory settings as well as in true-to-real life testing situations in school or
collegiate settings (see Zeidner, 1998, for review). While the vast majority of these studies
analyzed relations between students’ experiences of anxiety and their individual achievement,
little research has been conducted on achievement-related peer reference group effects on
test anxiety. The present study investigated achievement/test anxiety relations by taking
both individual achievement as well as the achievement level of the peer reference group into
account. In the next section, we give a brief general description of the nature of the
performance/anxiety relationship, and discuss the role of academic self-concept as a
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possible mediator of this relationship. Further, we concentrate on gifted samples and
outline findings on peer reference group effects on test anxiety by referring to two recent
studies. In one study by Zeidner and Schleyer (1999a), gifted students in full time
homogenous classes are compared with gifted students who attend regular classes and
participate in a one-day pull-out program. The other study by Preckel, Zeidner, Goetz and
Schleyer (in press) focuses on students in full time homogenous classes exclusively.
A good number of studies, including integrative reviews and meta-analyses, have
demonstrated clear academic benefits of special homogenous classes for gifted students
(Goldring, 1990; Kulik & Kulik, 1982; Rogers, 1993). This does not come as a surprise
when one takes into account that in most heterogeneous classroom settings over 80% of the
time is spent on whole class activities, with no attention to differentiating for the gifted
(Archambault, Westberg, Brown, Hallmark, Emmons, & Zhang, 1993). However, Goldring
(1990) reports that when grouped homogenously, gifted students may develop feelings of
incompetence and anxiety as a reaction to the increased ability and performance of the
reference group.
The nature of the performance-anxiety relationship is best viewed as reciprocal in nature.
High levels of test anxiety, with elevated levels of worry and cognitive interferences, absorb
part of the capacity needed for attention, short-term memory, problem-solving, or other
cognitive processes required for successful completion of the cognitive task at hand
(Baddeley, 1986). Test anxiety also produces certain aversive patterns of motivation,
coping, and task strategies that interfere with learning and performance. Poor performance
outcomes lead to further anxiety over time, generating a vicious circle of increasing anxiety
and degrading performance (Wells & Matthews, 1994).
Theoretical models focusing on the impact of performance on test anxiety often refer to
cognitive appraisals as mediating this relationship. Among the different constructs
addressed by appraisal theories of emotions (Scherer, Schorr, & Johnstone, 2001),
subjective control is one of the most relevant (Spielberger & Vagg, 1995). Following this
line of research, the control-value theory of Pekrun (2006) on achievement emotions
explicitly assumes that achievement/test anxiety relations are mediated by academic selfconcept. To our knowledge, this mediation assumption has yet to be empirically tested.
However, the empirical conditions for such a mediation are given (Kenny, Kashy, & Bolger,
1998), namely, significant relations between the predictor and the dependent variable
(achievement/test anxiety relations; see above), significant relations between the predictor
and the mediator (achievement/self-concept relations; Valentine, DuBois, & Cooper, 2004),
as well as significant relations between the mediator and the dependent variable (selfconcept/test anxiety relations; Hembree, 1988). The present study sets out to test the
hypothesis stating that the relationship between achievement and test anxiety is mediated by
academic self-concept.
Numerous studies have attested to the bi-dimensional nature of the test anxiety
construct. A widely accepted definition of test anxiety proposed by Spielberger construes
it as an individual’s disposition to react with extensive worry, intrusive thoughts, mental
disorganization, tension, and physiological arousal when exposed to evaluative situations
(Spielberger & Vagg, 1995). Concerning the differentiation of the Worry and Emotionality
components of test anxiety, advanced by Liebert and Morris (1967), anxiety is viewed as
including a cognitive (Worry) and affective (Emotionality) component. Specifically, Worry
is viewed primarily as cognitive concern about the consequences of failure, whereas
Emotionality is defined as consisting of perceptions of autonomic reactions evoked by
evaluative stress. These two components are revealed to be empirically distinct, though
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correlated (Liebert & Morris, 1967). A bulk of studies has shown that the Worry
component is more strongly related to academic achievement than the Emotionality
component (see meta-analyses of Hembree, 1988 and Seipp, 1991) as it absorbs much
more cognitive resources than the Emotionality component. Due to the differential
relationships of Worry and Emotionality with performance, we separate these constructs
for the analyses in the present study. In addition to assessing the nexus of relations between
individual achievement and both Worry and Emotionality, we also sought to determine the
relations between these two anxiety components with the achievement level of the reference
group. This is a substantially new contribution to the field of differentiating Worry and
Emotionality in test anxiety research. It appears that from both a theoretical and applied
perspective, it is important to determine to what degree the achievement level of the
reference group impacts both cognitive and affective components of test anxiety. Educators,
for example, may want to know whether or not students’ test anxiety, evoked by the high
achievement level of the reference group, is primarily characterized by concerns about the
consequences of failure (Worry) or by autonomic reactions due to evaluative stress
(Emotionality). Knowledge on the anticipated effects of the reference group on Worry
and Emotionality might help educators to deal more adequately with students facets of test
anxiety (e.g., by explicitly avoiding focusing on consequences of test performance or by
trying to establish a class climate which reduces evaluative stress reactions).
As mentioned above, one shortcoming of the studies analyzing achievement/test anxiety
relations is that they have primarily concentrated on individual achievement outcomes. In
other words, they have analyzed whether students showing different levels of individual
achievement also differ in their experiences of test anxiety. There are very few studies which
took the achievement level of the peer reference group as a predictor of individual levels of test
anxiety into account. A prominent theoretical approach referring to the effects of the
achievement level of the peer reference group on individual experiences of self-concept is
the ‘‘big-fish-little-pond effect’’ (BFLPE; Marsh, 1987) which has been repeatedly attested
to in gifted student populations when comparing gifted students attending special gifted
classes with those attending regular classes (e.g., Craven, Marsh, & Print, 2000; Marsh,
Chessor, Craven, & Roche, 1995; Zeidner & Schleyer, 1999a).
As academic self-concept can be assumed being a mediator of the achievement/test
anxiety relations, the BFLPE on academic self-concept might help to explain the
achievement/test anxiety relations. The BFLPE hypothesizes that it is better for academic
self-concept, and, consequently, for test anxiety to be a big fish in a little pond (i.e., good
student in a peer reference group of average ability), than to be a small fish in a big pond
(i.e., good student in a peer reference group of high ability). Marsh and Parker (1984)
proposed a social frame of reference model to explain the BFLPE. According to this model,
self-perceptions in educational settings are largely shaped by the process of social
comparison. With increasing ability level of a peer reference group (e.g., class), students
often compare themselves with high ability peers and are compared by their teachers with
more intellectually able peers, which, in turn, affects the feedback (e.g., grades) students
receive. Thus, the likelihood for upward social comparisons with more able students, as well
as the likelihood to get lower grades, increases with the ability level of the reference group.
This, in turn, results in lower academic self-perceptions (for overviews, see Koeller, 2004;
Marsh, 2005; Marsh & Craven, 2002), and might consequently result in higher levels of test
anxiety.
Zeidner and Schleyer (1999a) reported data demonstrating reference group effects on
test anxiety. In their study, focusing mainly on gifted students, Zeidner and Schleyer
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(1999a) used different educational contexts, i.e., regular versus special gifted classes, to
operationally define the ability level of the respective reference group. In a recent study,
Preckel, Zeidner, Goetz, and Schleyer (in press) showed that reference group effects also
appear in special gifted classes, exclusively, when taking the achievement level of the peer
reference group (average achievement outcomes of students within classes) into account.
In their study, Zeidner and Schleyer (1999a)1 compared the level of test anxiety and
academic self-concept reported by gifted students in regular classes with the respective
levels reported by their gifted counterparts in special gifted classes. The working
assumptions and testable hypotheses of this study were based on the BFLPE (Marsh,
1987; see above). As expected, gifted students in special gifted classes (i.e., big fish in big
ponds) reported higher levels of test anxiety and lower levels of academic self-concept than
gifted students in regular classes (i.e., big fish in little ponds). Zeidner and Schleyer also
investigated the impact of the peer reference group on the two components of test anxiety
(Worry, Emotionality; Liebert & Morris, 1967) separately. Their analyses showed that
gifted students in special classes (high achievement level of peer reference group) and mixed
classes (medium achievement level of peer reference group) were significantly more
differentiated on the Emotionality than on the Worry component. In other words, their
results indicated that the Emotionality component was more reactive to the achievement
level of the peer reference group than the Worry component.
Preckel et al. (in press) investigated whether the BFLPE on academic self-concept also
holds within the group of special gifted classes. They operationally defined the achievement
level of the reference group by average achievement outcomes of students within classes.
The level of achievement was sufficiently variable in various gifted classes to allow for peer
reference group effects for students of very high ability. By using hierarchical linear
modeling (HLM) methodology, Preckel et al. found a clear BFLPE on academic selfconcept within the group of special gifted classes: When controlling for the positive
achievement/self-concept relations on the individual level, average class achievement was
negatively related to individual levels of academic self-concept.
Zeidner and Schleyer (1999a) found negative consequences of high achieving reference
groups for test anxiety and academic self-concept when looking at the individual level of
analysis, and contrasting the levels of both constructs in gifted students attending regular
classes (little ponds) and gifted students attending special gifted classes (big ponds). Preckel
et al. (in press) showed in subsequent analyses that the negative effects of the achievement
level of the reference group on academic self-concept also holds within the group of special
gifted classes. However, Preckel et al. did not investigate the effects of individual
achievement and achievement level of the peer reference group on test anxiety within the
group of special gifted classes. An obvious assumption following the results of both studies is
that the negative consequences of high achieving contexts for test anxiety also hold within the
group of special gifted classes. Testing this assumption was the primary aim of the present
study. A number of subsidiary goals of this study are addressed in the following paragraph.
Zeidner and Schleyer’s results indicated that the Emotionality component was more
reactive to the peer reference group than the Worry component. In view of this finding, a
second aim of the present study was to investigate whether this finding can be replicated
within the group of special gifted classes. Further, if there are positive consequences of
individual achievement and negative consequences of the achievement level of the reference
group for test anxiety or its two components, these effects can be assumed to be mediated by
academic self-concept. That is to say, when controlling for the presumed strong impact of
academic self-concept on students’ test anxiety levels, there might be no additional
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association between achievement and test anxiety*both on an individual as well as group
(class) level (Kenny et al., 1998). This assumption can be derived from appraisal theories of
anxiety, and particularly from the control-value theory of Pekrun (2006). Testing this
mediation assumption within the group of special gifted classes was the third aim of the
present study.
Research Questions and Hypotheses
Based on empirical results relating to the effects of the achievement level of the reference
group on test anxiety, as reported in the literature by Zeidner and Schleyer (1999a) and
Preckel et al. (in press), assumptions of appraisal theories of anxiety and Pekrun’s (2006)
control-value theory on achievement emotions, the following hypotheses were tested:
(1) When simultaneously considering both individual achievement outcome and average
achievement level of the peer reference group (class), individual achievement outcome will
be negatively related to individual test anxiety. Also, the average achievement level of the
class will be found to be positively related to the individual level of test anxiety.
(2) The effects of individual achievement and average class achievement will be found to
be different for the Worry and Emotionality components of test anxiety. Specifically, in line
with cumulative empirical evidence, the Worry component of test anxiety will be shown to
be more reactive to individual achievement outcomes than the Emotionality component
(see meta-analyses of Hembree, 1988 and Seipp, 1991). Concerning the achievement level
of the reference group, the Emotionality component will be shown to be more reactive to
the achievement level of the peer reference group (class) than the Worry component. We
note that this hypothesis is exploratory in that there is no theoretical work bearing on the
differential effects of the achievement level of the peer reference group on different test
anxiety components. Further, there are no empirical findings beyond the results reported by
Zeidner and Schleyer (1999a).
(3) Achievement is predicted to work through the mediating effects of self-concept in
impacting on test anxiety. Thus, when taking the effects of academic self-concept on test
anxiety into account, no additional effects of achievement (individual and class level) on test
anxiety will be observed.
Method
Participants and Data Collection
The sample of this study consists of 789 intellectually gifted Israeli students in 37 special
homogeneous classes for gifted students. Placement test scores, originally used for
screening students for special programs for the gifted, were made available from the
Ministry of Education for a subset of the sample (n 482). The gifted students had median
percentile scores of M 90.19 (SD 11.86). Due to the HLM approach we adopted in this
study, classes including less than 10 students were not integrated in our multi-level analyses
(Felson & Reed, 1986). This selection criteria resulted in analyzing 33 classes with a
medium class size of about 23 students (M 22.62; SD 5.56). Of the 769 students (31%
female) within these 33 classes, 330 students were drawn from elementary schools (grades
46), and 439 students were drawn from junior high schools (grades 79).
Gender and individual differences data were collected via self-report instruments that
were group-administered to students during regular classroom period. Students’ grades
were obtained directly from students’ school records.
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Variables and Measures
Test anxiety was assessed by a 12-item version of the Hebrew adaptation (TAI/H; Zeidner,
Nevo, & Lipschitz, 1988) of Spielberger’s (1980) Test Anxiety Inventory (TAI). The two
components of Worry (e.g., ‘‘I worry about possible failure when studying for an exam’’)
and Emotionality (e.g., ‘‘When I’m taking an exam, I feel uncomfortable and tense’’) were
gauged by six items each. Students rated items on a four-point Likert-type scale (1 almost
never, 4 almost always). The TAI/H total scale, comprised of a linear combination of the
12 items comprising the Worry and Emotionality subscales, showed satisfactory internal
consistency (a0.86; M 28.23, SD 7.45), as did the Worry (a0.75; M 12.64, SD 
3.91) and Emotionality (a0.83; M 15.58, SD 4.31) components.
Academic self-concept was assessed by a 12-item Likert-type scale patterned after selected
items from the experimental Hebrew translation (Zeidner, 1995) of the Academic SelfConcept subscale of Bracken’s Multidimensional Self Concept Scale2 (MSCS; Bracken,
1992). Students evaluated themselves on a four-point scale (1strongly disagree, 4 
strongly agree) on items gauging various facets of learning, academic competence and
scholastic performance (e.g., ‘‘I am bright and learn things easily’’). The reliability of this
scale was a 0.85 (M 28.23, SD 7.45).
Scholastic achievement was indexed by the following six measures: students’ end of year
grades in three cardinal school subjects (Mathematics, English Language, Biblical
Literature) gathered for two consecutive years. Grades for individual students were gleaned
from student records. Grades were based on the conventional numeric grading scale
employed in Israeli schools, ranging from 0 to 100 in each school subject, with higher values
indicating better achievement. Passing scores, per subject, are normally set at 50, with 70
serving as the average score. Grades in cardinal subjects serve as the major basis for
evaluating student achievement, and serve as pivotal criteria for student placement
procedures and within-school streaming in math and language. Scores across all required
subjects during each school year are used to determine student’s grade point average.
Reliability of scholastic achievement was a0.81 (M 526.09, SD 41.12).
Unfortunately, there are no current empirical data available bearing on the external validity
of teacher-assigned grades in the Israeli school system against external criteria, such as
standardized achievement test scores or international assessment results (Personal communication, Avital Dorman, Israeli Academy of Sciences, 10 June 2007). Also, there are no
current data available related to the between-school variance of teacher grades for the subjects
reported in this study. It is noted that when teacher grades in the upper high school levels are
compared to external matriculation score grades, the former are more restricted and show less
variance (ranging from 60 to 95 compared to about 40100 for matriculation grades).3
In this regard, it is important to note that studies on the BFLPE typically use
standardized achievement tests to measure both individual student achievement and
class-average achievement. However, the BFLPE can also be found when using students’
grades for operationally defining individual student achievement and class-average
achievement (Preckel et al., in press). As grades are a more salient source of feedback for
students than standardized test scores (Marsh, 1987; Wylie, 1979), course grades can even
be assumed to have stronger effects on academic self-concepts. Evidence for this theoretical
assumption was found for the individual level in a recent study by Marsh, Trautwein,
Luedtke, Koeller, & Baumert (2005). However, concerning the effects of the average class
achievement on academic self-concept, we lack empirical knowledge of how the impact of
class achievement operationally defined by scores of standardized achievement tests differs
from the impact of class achievement operationally defined by school grades.

191
Data Analyses
Preliminary analysis. We first report zero-order correlations among study measures. This
analysis is important to see whether intercorrelations of independent variables were
sufficiently low to exclude multicollinearity.
Multilevel analyses. As we wanted to model the effects of individual data and data aggregated
across groups (average achievement levels in classes) simultaneously, we used multilevel
analysis (HLM; Raudenbush & Bryk, 2002). The analyses were implemented via HLMTM
6.01 (Raudenbush, Bryk, Cheong, & Congdon, 2001).
For each dependent variable, namely test anxiety (TAI/H total scale), as well as its two
components (Worry and Emotionality), three models were computed. Independent
variables were cumulatively aggregated in our models. Integrating independent variables,
step by step, allowed us to investigate how the inclusion of the variable influences the effects
of previously included independent variables on the outcome variable.
Model 1 included individual achievement (Level 1 predictor) and aggregated class
achievement (Level 2 predictor) as independent variables. This model should show whether
there are different effects of individual achievement and achievement level of the reference
group on our dependent variables when taking both achievement indicators simultaneously
into account. Model 2 added gender (Level 1 predictor) to the predictor stock in our
analysis. We integrated gender as a control variable in our models because previous research
has shown that females report significantly higher levels of test anxiety than males
(Hembree, 1988; Seipp & Schwarzer, 1996; Zeidner, 1998). Further, gender group
differences have been shown to be of considerably greater magnitude on the Emotionality
than on the Worry component of test anxiety (Zeidner & Nevo, 1992). Model 3 added
academic self-concept (Level 1 predictor) to our HLM analysis. The important question for
all of our three dependent variables (i.e., total test anxiety total score, Worry, Emotionality)
is whether the effects of achievement, both on individual and class level, change when
controlling for the effects of academic self-concept on the dependent variable. Significantly
reducing the effects of achievement on the dependent variable would support the mediation
assumption (see Kenny et al., 1998), namely that achievement-anxiety relations are
mediated by academic self-concept.
Results
Preliminary analyses
Table I presents zero-order product-moment correlations among all of our measures.
Intercorrelations of independent measures were sufficiently low (rs50.53) to exclude
multicollinearity.
Multilevel analyses4
Test anxiety (total score) as dependent variable. Model 1 (see Table II) shows that when taking
achievement on an individual and class level simultaneously into account, individual
achievement was significantly negatively (b 0.16) related to test anxiety, while mean
class achievement was significantly positively (b 0.13) related to test anxiety. This result
supports the assumed differential effects of individual achievement vs. reference group
achievement level on test anxiety. Both effects are still significant even when controlling for
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Table I. Zero-order correlation coefficients among measures.

(1)
(2)
(3)
(4)
(5)
(6)

Test anxiety total score
Worry component
Emotionality component
Academic self-concept
Achievement
Gender

(1)

(2)

(3)

(4)

(5)

(6)


0.90**
0.91**
0.37**
0.19**
0.08**


0.63**
0.38**
0.26**
0.03


0.28**
0.09**
0.12**


0.53**
0.02


0.06*



Notes. The test anxiety total score comprises of a linear combination of its Worry and Emotionality component.
Gender was scaled as follows: females0, males1. n769 students (31% female). *pB0.05. **p B0.01.

gender effects (Model 2). When integrating academic self-concept as a Level 1 predictor
(individual level) in the analysis (Model 3), we found a significantly negative effect of this
variable on test anxiety5 (b 0.37). The significant effects of achievement found in Models
1 and 2 vanished both at the individual, as well as at the class level. This result indicates that
the achievement-test anxiety relation was mediated by academic self-concept.6
Table II. Results of the three multi-level-analyses: effects of general achievement score, gender and academic selfconcept on either test anxiety, Worry, and Emotionality.
Model 1

Test anxiety
Individual level:
Achievement
Gender
Academic self-concept
Class level:
Achievement
Worry
Individual level:
Achievement
Gender
Academic self-concept
Class level:
Achievement
Emotionality
Individual level:
Achievement
Gender
Academic self-concept
Class level:
Achievement

Model 2

Model 3

b

p

b

p

b

p

0.16

B0.01

0.20
0.10

B0.01
0.01

0.00
0.09
0.37

0.98
0.03
B0.01

0.13

0.03

0.15

0.02

0.06

0.33

0.21

B0.01

0.23
0.03

B0.01
0.41

0.05
0.02
0.32

0.29
0.69
B0.01

0.10

0.11

0.11

0.09

0.03

0.68

0.09

0.05

0.13
0.14

B0.01
B0.01

0.05
0.13
0.34

0.35
B0.01
B0.01

0.13

0.02

0.15

0.01

0.08

0.16

Notes. All outcome and predictor variables on individual and class level were standardized (M0, SD 1) across
the entire sample, so that unstandardized beta weights which are reported in the table correspond to standardized
beta weights. Gender was scaled as follows (before standardization): females0, males1. Concerning the
significance of the bs, exact p-values are depicted in the case that they are not below 0.01.
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Worry component as dependent variable. Model 1 (see Table II) shows that individual
achievement was significant and negatively (b 0.21) related to Worry, while the relation
between mean class achievement and Worry did not reach statistical significance. Controlling
for gender effects did not change this pattern of results (Model 2). When integrating
academic self-concept as a Level 1 predictor (individual level) in the analysis (Model 3), we
found a significantly negative effect of this variable on Worry5 (b 0.32). The significant
effect of achievement on the individual level that was found in Models 1 and 2 vanished. This
result indicates that achievement/Worry relation was mediated by academic self-concept.6
Emotionality component as dependent variable. Model 1 (see Table II) shows that individual
achievement is negatively (b0.09; p 0.05) related to Emotionality, whereas mean class
achievement is significantly positively related to the Emotionality component of test anxiety
(b 0.13). This result supports the assumed different effects of individual achievement and
achievement level of the reference group on Emotionality. This relational pattern remains
when controlling for gender effects (Model 2). When integrating academic self-concept as a
Level 1 predictor (individual level) in the analysis (Model 3), we found a significantly negative
effect of this variable on Emotionality5 (b 0.34). The significant effects of achievement on
an individual, as well as class level, found in Models 1 and 2 vanished. This result suggests that
the achievement-Emotionality relation was mediated by academic self-concept.6
Discussion
In the present study, we investigated the effects of individual achievement and achievement
level of the reference group on test anxiety for gifted students attending special gifted
classes. The achievement level of the peer reference group was operationally defined by
average school grades within class. In line with our assumptions, we found the following
effects on test anxiety: individual achievement was negatively related to test anxiety while
the average achievement of the class was positively related to test anxiety. While Zeidner and
Schleyer (1999a) found negative consequences of the achievement level of the peer
reference group on test anxiety when defining the achievement level of the reference group
categorically (regular classes vs. special gifted classes), the results of our study show that the
consequences of high achieving reference groups on test anxiety could also be found within
the group of the special gifted classes when differentiating them according to their
achievement level. The replication of the negative consequences of the achievement level of
the reference group on test anxiety within special gifted classes indicates that for high ability
students, the achievement level of the peer reference group plays a crucial role in the
formation of test anxiety. In other words, there seems to be nothing like a threshold which
‘‘immunizes’’ against peer reference group effects on test anxiety. Upward social
comparisons also seem to play an important role for gifted students. From an educational
perspective, educators, school governance officers and politicians should be aware of these
results indicating that students in gifted classes are prone to peer reference group effects
(see also Preckel et al., in press).
When analyzing the two components of test anxiety separately, our results on the
individual level are in line with numerous other studies (Hembree, 1988; Seipp, 1991).
Accordingly, the Worry component of test anxiety was more reactive to individual
achievement outcomes than the Emotionality component. Concerning the effects of the
achievement level of class on Worry and Emotionality, our results do not corroborate
Zeidner and Schleyer’s findings. While they found the Emotionality component to be more
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reactive to peer reference group, in our study we found the effects of the achievement level
of class to be nearly the same in terms of effect size for Worry and Emotionality. Of note, the
effects were significant for Emotionality, exclusively, indicating that the Emotionality
component is more reactive to peer reference group. However, before drawing conclusions
this finding needs to be replicated in further studies.
In line with assumptions derived from appraisal theories of anxiety, and particularly
Pekrun’s (2006) control-value theory of achievement emotions, we found that the
achievement/test anxiety relations were mediated by academic self-concept. When taking
the effects of academic self-concept on test anxiety into account, we found no additional
effect of individual or class level achievement on test anxiety (c.f., Kenny et al., 1998). In
other words, the ‘‘BFLPE on test anxiety’’ found in our study was in fact a ‘‘classical’’
BFLPE on academic self-concept with subsequent effects of self-concept on experiences of
test anxiety. Self-concept as a mediator of the achievement/anxiety relations was also found
both for the Worry, as well as for the Emotionality component, of test anxiety. It is
important to note that our study was cross-sectional in nature, and that the results found in
our study cannot be interpreted in terms of causality (cf. Cole & Maxwell, 2003). Thus, the
achievement/self-concept/test anxiety relations and their underlying mechanisms, as found
in our study, should be replicated by using a longitudinal design.
We concentrated in our study on the BFLPE exclusively. However, there is a further
important effect on academic self-concept based on group affiliation with assumingly
subsequent consequences on test anxiety which was not at the center of our study, namely
the ‘‘basking-in-reflected-glory’’ effect (Cialdini, Borden, Thorne, Walker, Freeman, &
Sloan, 1976). This effect is based on the assumption that self-concept may be enhanced
by membership in groups which are positively valued through the reflected glory of
accomplishments or good qualities of other group members. In the present study, students
attending special gifted classes might ‘‘bask in reflected glory’’, which in turn, might lead
to an enhancement of self-concept, and, consequently, to a reduction of test anxiety (e.g.,
‘‘If I am smart enough to be in this special gifted class with all these other very intelligent
students, then I must be very smart’’). It has often been shown that both of these counterbalancing effects, i.e., the BFLPE and the ‘‘basking-in-reflected-glory’’ effect, are likely to
affect self-concept simultaneously (e.g., Marsh, Kong, & Hau, 2000; Marsh, Koeller, &
Baumert, 2001; McFarland & Buehler, 1995). Thus, the typically observed negative
BFLPE, as found in our study, can be assumed to be actually a net effect, with the BFLPE
evidenced to be stronger than the ‘‘basking-in-reflected-glory’’ effect. In other words, the
‘‘basking-in-reflected-glory’’ effect might have operated even though it was overshadowed
by the BFLPE. Consequently, it can be assumed that when controlling in our study for
the ‘‘basking-in-reflected-glory’’ effect, including relevant variables in the model might
result in a stronger, that is, more negative BFLPE. Further studies on the effects of
achievement on test anxiety mediated by academic self-concept may additionally take the
‘‘basking-in-reflected-glory’’ effect into account.
A further limitation of our study is that we used teacher assigned school grades to
operationally define students’ achievement, both at individual and class level. While
numerous studies have used school grades as achievement indicators on the individual level,
with one exception, namely the Preckel et al. (in press) study, we do not know studies using
school grades as indicators of the class average achievement. However, class average
achievement is a salient indicator for individuals in view of judging their own achievement
in relation to those of their classmates. Consequently, it is warranted to use grades as
indicators of class average achievement when carrying out analysis on the BFLPE. Due to
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the grading-on-a-curve phenomenon, variance in the average class achievement based on
grades might be smaller than the variance in average class achievement based on
standardized achievement tests (c.f., Hodge & Coladarci, 1989). This can first of all be
assumed when classes across different school types (due to streaming, tracking or ability
grouping), and, consequently, strongly varying ability levels are investigated. Even levels of
achievement as investigated by standardized achievement tests might strongly vary across
classes of different school types, grades can be assumed to be relatively similar (Trautwein,
Lüdtke, Marsh, Köller, & Baumert, 2006). From a statistical perspective, this reduced
variance might reduce the impact of class achievement on self-concept when average class
grades are used as achievement indicators. However, in the present study, students did not
attend different school types, and there was a relatively strong and significant (pB0.01)
variance in the average class achievement based on grades. Both aspects lead to the
assumption that using grades for operationally defining average class achievement has been
appropriate in our study. Future studies might use both the results of standardized
achievement tests and school grades to operationally define class average achievement, in
order to investigate the potential different strengths of both indicators.
Our findings on the effects of mean class achievement on self-concept and test anxiety
for gifted students in special classes are in line with the findings of studies comparing
gifted students in special classes with gifted students in regular classes. Delcourt et al.
(1994) found that students in special classes attained higher levels of achievement than
their peers in regular classes, but they conversely had ‘‘the lowest perception of their
academic competence, preference for challenging tasks, sense of acceptance by peers,
internal orientation, and attitudes to learning’’ (p. 77). In addition, teacher expectations
are usually higher for students in gifted classes. This combination of high teacher
expectations and students’ low perceptions of their abilities makes it even more important
that instruction in gifted classes supports the students in developing a realistic and
positive self-concept. Our results indicate that enhancing students’ individual academic
self-concept might reduce their test anxiety. This is of high practical concern since test
anxiety not only negatively affects achievement, but also subjective well-being (Diener,
2000). Furthermore, test anxiety can be assumed to relate negatively to student
involvement in terms of course enrollment, career aspirations, and occupational choices
in specific domains (cf., Wigfield, Battle, Keller, & Eccles, 2002).
There are numerous ways of reducing test anxiety of students in a direct way. An
intervention can target test anxiety itself (emotion-oriented treatment; e.g., using
relaxation techniques); the control appraisals underlying emotions (appraisal-oriented
treatment; e.g., cognitive restructuring); the academic competencies determining students’ agency (competence-oriented treatment; e.g., training of learning skills); and the
educational environment, including classroom instruction (design of academic environments). A more complete analysis of test anxiety treatment is outlined in Zeidner (1998,
chapters 1316). Further, Goetz, Frenzel, Pekrun, and Hall (2006) give examples for
regulating test anxiety derived from theories on ‘‘emotional intelligence.’’ In addition,
our results suggest an indirect way of reducing students’ test anxiety by enhancing their
academic self-concept. Studies have investigated various possibilities to counter
the negative effects of social comparisons which are assumed to be the main reason for
the BFLPE on academic self-perceptions. Probably the most promising approach is to
encourage teachers to use individual frames of reference when providing students with
achievement-related feedback (instead of a social or achievement-criteria/peer group
related frame of reference). An individual frame of reference is likely to reduce the
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amount of students’ social comparisons of individual achievement outcomes with those of
other students in class. Such an individual frame of reference employed by teachers has
indeed been found to have positive effects on students’ academic self-perceptions
(Koeller, 2004). Consequently, it might be assumed that an individual frame of reference
can reduce the negative consequences of an increasing level of class achievement on
students’ experiences of test anxiety. We found a single study that looked at the effects of
individual frame of reference (ipsative teacher feedback) on the BFLPE (Luedtke &
Koeller, 2002). In line with results reported by Koeller (2004), Luedtke and Koeller
found that employing an individual frame of reference in class showed a positive effect on
students’ academic self-concept. However, this study could not confirm that the BFLPE
was smaller in classes where teachers employed a strong individual frame of reference.
Clearly, further research on this topic is warranted.

Notes
1 In addition to the results outlined by Zeidner and Schleyer (1999a), these authors report results derived from the
same data set in three further publications (Zeidner & Schleyer, 1999b,c,d). These analyses are based on further
research and educational perspectives than those in the Zeidner and Schleyer (1999a) study. However, even
some of the findings reported there are partly related to the present study, we exclusively refer to Zeidner and
Schleyer (1999a) due to the fact that there are no results in the Zeidner and Schleyer (1999b,c,d) studies which
would contribute to the present research questions beyond the Zeidner and Schleyer (1999a) study.
2 Bracken (1992) reported a high internal consistency of the academic self-concept subscale (a 0.91; range:
0.880.92 across grade levels 512; n2510; 52% females). With respect to the validity of the academic selfconcept scale, Bracken found a strong correlation with general school self-concept (r0.66) and weak
correlations with the self-concept of opposite-sex relations (r0.18) or same-sex relations (r0.31)*each
assessed by the respective scale of Marsh’s (1990) Self-Description QuestionnaireII.
3 We thank Professor Sorel Cahn of the Hebrew University and Avital Dorman of the Israeli Academy of Sciences
for providing us with very helpful information on teacher-assigned grades in Israeli school.
4 For the purposes of HLM analyses, all outcome and predictor variables on both the individual and class level were
standardized (M0, SD1) across the entire sample (see Aiken & West, 1991). Fully unconditional models
which are equivalent to a one-way analysis of variance with classes as a random factor indicated that there was
significant (p B0.01) between-class variance in our variables. The intraclass correlation coefficients (ICCs) were
0.19 for academic achievement, 0.16 for test-anxiety (total score), 0.14 for Emotionality, and 0.18 for Worry.
Unstandardized beta weights are reported in the results section. As all outcome and predictor variables were
standardized, these unstandardized beta weights correspond to standardized beta weights for all variables. All of
our Level 1 and Level 2 predictors were uncentered (what is due to our standardization procedure equivalent to
being centered around the grand mean). As there was no reason to assume varying slopes across our classes, we
calculated constant slope models which make estimations more efficient and the models more parsimony
(Snijders & Bosker, 1999).Our HLM specifications for the three models were as follows (ACHindividual
scholastic achievement; ACH_AGGaggregated class achievement; ACADacademic self-concept):
Model 1: yij g00 g01 +ACH_AGG:j g10 +ACHij u0j rij
/ Model 2: yij g00 g01 +ACH_AGG:j g10 +ACHij g20 +GENDERij u0j rij
Model 3: yij g00 g01 +ACH_AGG:j g10 +ACHij g20 +GENDERij g30 +ACADij u0j rij
5 Preckel et al. (in press) analyzed the effects of achievement (individual and class level) on academic self-concept
referring to the same sample as studied in the present study. The effect was b 0.57 (p B0.01) on the individual
level and b 0.22 (p B0.01) on class level, reflecting the ‘‘classical’’ BFLPE on academic self-concept (Marsh,
1987).
6 The three models were run a second time while controlling for the effects of class membership in either
elementary school or junior high school on test anxiety (total score), and its Worry and its Emotionality
components, respectively. This was achieved by including a dummy-coded variable which coded this
membership at the individual level. As inclusion of this variable did not change the pattern of results, only
the results for the analyses without this dummy variable are reported.
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