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A Further Examination of the
Big-Fish–Little-Pond Effect:
Perceived Position in Class,
Class Size, and Gender
Comparisons

Jochem Thijs1, Maykel Verkuyten1, and Petra
Helmond1

Abstract

Among early adolescents (10–12 years) in the Netherlands, this study examined the academic self-concept
in terms of the big-fish–little-pond effect (BFLPE). The BFLPE implies that students in classes where the
average achievement is low will have a higher academic self-concept than equally achieving students in clas-
ses where the average achievement is high. The social comparison process assumed to underlie this effect
was examined by focusing on classmates’ average achievement and the perceived relative achievement
position in the school class. It was found that the perceived class position mediated the relationship
between classmates’ achievement and the academic self-concept. In addition, the effect of classmates’
achievement on perceived relative academic position was stronger in smaller compared to larger classes.
Furthermore, it was investigated whether classmates’ gender was differently important for social compar-
ison processes in the academic domain. It turned out that students’ academic self-concept was affected by
the achievements of same-gender classmates. Achievements of opposite-gender classmates only had an
effect on the academic self-concept when the number of these classmates was small. The findings of
this study support the theoretical principles underlying the big-fish–little-pond effect and are relevant
for debates about class sizes and the utility of academic selective schooling.
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Big-fish–little-pond-effect, social comparison, perceived class position, class size, gender

The development of a positive academic self-

concept is an important educational goal. The aca-

demic self is considered a key construct in various

motivational and self-concept theories and has

been extensively studied in relation to school

structure and to future academic achievement

(e.g., Marsh and Craven 2006; Rosenberg et al.

1995; Ross and Broh 2000). Children form beliefs

and evaluations about their academic abilities

through experiences with and interpretations of

their school environment. In understanding the

development of the academic self, Marsh (1987)

has proposed the idea of the big-fish–little-pond

effect (BFLPE) by applying social comparison

theory (Festinger 1954) to an educational setting.

Theoretically, it is argued that ‘‘students compare
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their own academic achievement with the aca-

demic achievement of their peers and use this

social comparison impression as one basis for

forming their own academic self-concept’’

(Marsh and Hau 2003:367). Thus, the same objec-

tive accomplishments can lead to different self-

concepts depending on the standards of compari-

son or frame of reference that students use to eval-

uate themselves.

The present study examined the BFLPE in

a sample of early adolescents in Dutch primary

education. We tried to contribute to the literature

in three ways. First, we examined more closely

the social comparison process underlying the

BFLPE. Social comparison involves perceptions

and interpretations of self-relevant information.

However, research on the BFLPE has not exam-

ined empirically the key process of perceived rel-

ative academic achievement. Existing research

has typically focused on class or school average

achievement levels and how these relate to stu-

dents’ academic self-concept. In line with the

social comparison principle underlying the

BFLPE, this relationship is assumed to be medi-

ated by students’ perceptions of their own

achievement relative to their classmates. Second,

we went beyond previous research by taking class

size into account. Sociological research has exam-

ined the relationship between class size and the

self-concept (see Townsend 2007), but to our

knowledge little attention has been paid to the

question whether the BFLPE is a function of class

size. Third, we examined to what extent students

compare their academic achievements along gen-

der lines. Although there is work on the differen-

tial susceptibility to reference group effects

among female versus male students (e.g.,

Catsambis, Mulkey, and Crain 1999, 2001;

Preckel et al. 2008), it is unclear whether the

BFLPE is restricted to same-gender comparisons.

The Big-Fish–Little-Pond Effect

The BFLPE implies that academic self-concept

depends not only on one’s own academic accom-

plishments but also on how students think that

they perform academically in comparison to fel-

low students in their classroom or school.

Individual achievement has a positive effect on

academic self-concept. However, equally achiev-

ing students will have a higher academic self-

concept in classes (or schools) where the

average achievement is low and a lower academic

self-concept in classes (or schools) where the

average achievement is high. Thus, there is a neg-

ative influence of average class (or school)

achievement when the effect of individual

achievement is partialled out (Marsh et al. 2008).

Various studies have examined and supported

the BFLPE (e.g., Espenshade, Hale, and Chung

2005; Marsh, Kong, and Hau 2000; Tymms

2001; Zeidner and Schleyer 1998) and confirmed

its cross-cultural generalizability (Marsh and

Hau 2003; Seaton et al. 2008). These studies

have shown that academic self-concept can be

affected negatively by the average achievement

of fellow students. However, to our knowledge,

there is no explicit evidence that this reference

effect is indeed due to social comparison pro-

cesses. As noted by Dai and Rinn (2008), social

comparison is assumed but not directly examined

in the BFLPE literature. Theoretically, the effect

of class average achievement on academic self-

concept should be mediated by the perception of

one’s academic achievement relative to one’s

classmates. For example, a student may have

a rather low academic self-concept because she

thinks that her achievements are lower than her

classmates, and she has this idea because of her

peers’ academic achievement levels.

In the present study, we examined whether the

BFLPE can be statistically explained by students’

perceptions of their academic achievement rela-

tive to their classmates. To assess these percep-

tions, students were asked to rate their academic

position on a scale ranging from the worst per-

forming to the best performing student in their

class. Figure 1 shows the hypothesized model.

Note that we did not examine the class reference

effect by testing the impact of the class average

achievement. Instead, we evaluated the average

achievement of students’ classmates because it is

methodologically more appropriate to exclude indi-

vidual students from their own reference group (see

Dai and Rinn 2008). We expected that classmates’

achievement will have a unique negative effect on

academic self-concept that is mediated by per-

ceived relative academic position. Individual

achievement was also assumed to have a positive

independent effect because self-evaluations are

not solely based upon comparisons with classmates

(see Harter 1999; Rosenberg et al. 1995).

Students use multiple frames of reference for

making self-judgments, such as school average

achievement, class average achievement, selected

students in class, and selected students outside
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class (Skaalvik and Skaalvik 2002). Tests of the

BFLPE have typically examined the class (or

school) average as a standard of comparison.

The present study went beyond previous research

by also examining the roles of class size and gen-

der referent group.

Social Comparison and Class Size

According to Dai and Rinn (2008:297), previous

research has lacked a ‘‘specification of contexts

where the BFLPE is more likely or less likely to

occur’’ (but see Marsh et al. 2008). The number

of children in each classroom may be an important

contextual characteristic that has been neglected

in earlier investigations. There are two main rea-

sons to expect that class size decreases students’

susceptibility to the reference effect. First, for

the BFLPE to occur, individual students should

have accurate information about the accomplish-

ments of all classmates. This is probably more dif-

ficult in large versus small classes. Thus, students

in larger classes may be less affected by class-

mates’ actual mean achievement, simply because

they are less aware of it.

A second reason is that larger classes provide

more opportunities for individual upward social

comparisons. According to social comparison the-

ory (Festinger 1954), people are motivated to

compare their own accomplishments with those

of others that do a little better than themselves.

Unlike comparisons with all other classmates,

individual upward comparisons are self-chosen

(Seaton et al. 2008; Skaalvik and Skaalvik

2002). Moreover, these comparisons encourage

people to improve themselves and may have pos-

itive effects on their self-concepts and achieve-

ments. Recently, Seaton and colleagues (2008)

provided evidence for the (independent) coexis-

tence of the BPLPE and the impact of

comparisons with the achievement of a single,

slightly better, self-chosen classmate. Yet, their

findings do not rule out the possibility that class

size reduces students’ dependency on comparisons

with all classmates (the BFLPE) by increasing the

opportunity for more self-chosen individual

comparisons.

Gender Referent Groups

Sociological research has shown that individual

academic decisions are affected by general beliefs

about gender differences in academic abilities

(Corell 2001) and that female students are more

oriented toward the academic achievements of

their own gender friends (Riegle-Crumb, Farkas,

and Muller 2006). Still, there have been no studies

examining whether the BFLPE applies more to

same- versus opposite-gender referent groups in

the classroom. There are theoretical reasons to

expect that the BLPE predominantly depends on

gender in-group comparisons. First, gender is an

important social category in childhood and adoles-

cence (Maccoby 1988). Because people tend to

have a stronger emotional bond with in-group

members (McPherson, Smith-Lovin, and Cook

2001) and tend to define their abilities in relation

to standards of their own group (Rosenberg 1979),

social comparisons with gender in-group students

are likely to have a greater impact on early adoles-

cents’ self-evaluations than comparisons with gen-

der out-group students.

In addition, people tend to compare themselves

with others whom they perceive to be rather sim-

ilar in attributes or performance level (Goethals

and Darley 1977). To our knowledge, no consis-

tent gender differences have been found for over-

all academic achievement. However, there is

consensus that females tend to perform better on

verbal tasks and that males tend to do slightly

–

+

+

+

Academic
Self-Concept 

Individual
Achievement

Classmates’ Average
Achievement

Perceived Relative
Academic Position

Class

Figure 1. The big-fish–little-pond effect as examined in the present study
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better on mathematical tasks and that there are

corresponding differences in domain-specific aca-

demic self-evaluations (for reviews, see Jacobs et

al. 2002; Nowell and Hedges 1998). Thus, same-

gender students are probably seen as being more

similar in educational achievements and therefore

as providing more informative social comparison

standards. This means that we can expect that stu-

dents’ academic self-concept will be affected

more strongly by the achievement of gender in-

group than of gender out-group classmates.

Research Goals

In summary, the goals of this research are three-

fold. First, we test the core idea of the BFLPE,

namely, that the effect of the class average achieve-

ment on academic self-concept is mediated by per-

ceived achievement relative to one’s classmates.

Second, we investigate the moderating role of class

size, expecting that the BFLPE is stronger in

smaller classes. Third, we examine the unique ef-

fects of the average achievement of gender referent

groups in the classroom. More specifically, we

evaluate the hypothesis that students’ academic

self-concept is affected more strongly by the

achievements of gender in-group versus gender

out-group classmates. Furthermore, the achieve-

ment of gender out-group classmates is expected

to only have an effect when the number of these

classmates is relatively small.

DATA AND METHOD

Participants and Procedure

For the research, a random sample of 200 schools

from the national list of primary schools in the

Netherlands was approached. In total, 65 schools

agreed to participate. These schools were located

in 30 different cities representing all regions in

the Netherlands. The students were presented

with a short questionnaire that they completed in

the classroom. Participation in the study was vol-

untary and none of the students refused to partic-

ipate. For this study, only the students in the

highest grade in primary school were selected

since important explanatory variables were only

available for them. In addition, one class with

11 students was excluded as all of them were

boys, and 4 students were not included as their

gender was unknown. The final sample consisted

of 1,649 students (804 boys and 845 girls; Mage

= 11.9 years) nested in 79 classes with a mean

class size of 20.92 (SD = 5.03, range = 12–32).

The students had various ethnic backgrounds.

According to both their ethnic self-definition and

the background of their parents, 746 students

could be classified as Dutch. According to the

same criteria, 455 children belonged to two of

the largest minority groups in the Netherlands,

namely, Turks (n = 253) and Moroccans (n =

202). The proportion of females in these classes

ranged from 28.0 percent to 85.7 percent (M =

51.5, SD = 11.0).

There were no missing variables for 96 percent

of the cases. For the remaining children, values

were missing for one to five items (Mdn = 1).

These scores were imputed employing the expec-

tation maximization algorithm (EM). This proce-

dure is adequate when values are missing at

random (Bernaards and Sijtsma 1999).

Measures

Individual achievement was assessed by using stu-

dents’ self-reports of their official secondary edu-

cational advice. The secondary Dutch education

system has five levels: (1) initial professional edu-

cation, (2) general and vocational education, (3)

senior general secondary education, (4) university

preparatory education athenaeum, and (5) univer-

sity preparatory education gymnasium (high level

grammar school). Students receive their secondary

education advice in the final grade of primary

school. This advice involves one type of education

or the combination of two bordering levels.1 It is

predominantly based on students’ scores on the

CITO-test, which is the standard national school

achievement test, and the advice is found to be

very highly correlated with these scores (r .

.85; Driessen and Doesborgh 2005). The CITO-

test scores were not available for our research.

Our absolute achievement measure was a 7-point

scale including each level and the combinations

of levels 2 and 3 and levels 3 and 4.

Based on students’ individual achievement

scores, three new aggregated measures were cre-

ated. To compute a measure for classmates’ aver-

age achievement, we subtracted a student i’s

individual advice score (Xi) from the sum of all

advice scores in his or her class (Sclass Xi) and

divided the difference by the number of classmates

(nclass – 1). Likewise, the average achievement of
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a students’ gender in-group classmates (henceforth

labeled as gender in-group achievement) was cal-

culated by averaging the individual advice scores

of classmates with the same gender, and the aver-

age advice of gender out-group classmates (gender

out-group achievement) was calculated by taking

the average of classmates with the opposite gender.

Gender in-group and out-group achievements were

positively related (r = .48, p \ .001). Note that stu-

dents’ own achievement scores were not part of

any of the aggregated measures. This was done to

prevent collinearity between the individual and

the aggregated achievement measures (see Dai

and Rinn 2008).

The students’ perceived relative academic

position within the classroom was determined by

three versions of the Willig scale (Burns 1979),

a self-anchoring rating scale that has been used

in previous studies among early adolescents in

the Netherlands (Verkuyten, Thijs, and Canatan

2001). The scale consists of a flight of stairs

with 11 steps. Students were informed that the

highest step (10) and lowest step (0) marked,

respectively, the best and the worst performing

student in their classroom. Next, they were asked

to tick the step that was most descriptive of their

own academic performance. Thus, the higher the

step students chose for themselves, the better their

perceived relative academic position in the class-

room. Participants used the scale to rate their gen-

eral performance, achievement in the subject of

language, and achievement in learning mathemat-

ics. These three ratings formed a reliable scale.

Cronbach’s alpha was 0.77 for this composite

measure.

Academic self-concept was assessed by taking

the mean score on four items adapted from Harter’s

(1985) well-known Self-perception Profile for

Children. This measure has been examined and val-

idated for children in the Netherlands (Van Rossum

and Vermeer 1994). Participants are required to

choose one statement from a pair of two opposite

statements and subsequently to express their level

of agreement with their choice. In the present

study, students were presented with single state-

ments rather than paired statements because in pre-

vious Dutch studies it was found that many

children had difficulties with the paired format.

Agreement with the items was rated on a scale

ranging from no, certainly not! (1) to yes, certainly!

(4). The following items were used: ‘‘Some chil-

dren find it hard to complete their school tasks.

How about you?’’ ‘‘Some children often forget

what they have learned in school. How about

you?’’ ‘‘Some children think they are good at study-

ing. How about you?’’ and ‘‘Some children find it

hard to give a correct answer when the teacher

asks a question. How about you?’’ Cronbach’s

alpha was 0.61.

To test whether the measures for perceived

position in class and academic self-concept corre-

sponded to two separate factors that were similar

for male and female students, multiple group con-

firmatory factor analyses were conducted in

AMOS 7.0 using maximum likelihood estimation

(Arbuckle 2007). The Comparative Fit Index

(CFI), the standardized root mean squared residual

(SRMR), and the root mean square error of

approximation (RMSEA) were inspected to evalu-

ate model fit. A good fit of the model to the data is

indicated by CFI values close to 0.95, SRMR val-

ues close to 0.08, and RMSEA values close to

0.06 (Hu and Bentler 1999). To compare the fit

of nested models, the difference in x2 statistics

was tested. First, we specified an unconstrained

two-factor model without cross-loadings or error

correlations. The fit of this model was satisfac-

tory: x2(26) = 182.709, p \ .001; CFI = 0.947;

SRMR = 0.055; and RMSEA = 0.060. Next, we

examined whether factor loadings were similar

for male and female students. Model fit did not

change significantly when all but one loading

were constrained to be equal across gender,

x2(4) = 8.378, p . .05. The noninvariant item

was perceived (relative) language achievement.

Its loading on perceived position was somewhat

stronger for female than for male students (0.725

vs. 0.614). Hence, the cross-gender factorial invari-

ance of the two-factor structure appeared to be

almost complete (see Cheung and Rensvold

1998). The fit of the second model was satisfactory

as well: x2(30) = 191.086, p \ .001; CFI = 0.946;

SRMR = 0.054; and RMSEA = 0.057. Together,

these analyses indicate that the measures for per-

ceived position and academic self-concept reflect

two separate constructs that were (almost) equiva-

lent for students of each gender.

Mean scores and scale ranges for all measures

are given in Table 1. Note that means but not

ranges are similar for all achievement measures.

Analyses

The data used for this study have a hierarchical

structure with students nested in classes. Hence, it

was expected that the assumption of measurement
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independence was violated. Not controlling for

nonindependency can lead to inflated standard er-

rors (Snijders and Bosker 1999). To prevent this,

our hypotheses were tested by means of multilevel

analyses. These analyses were conducted with

MLwiN version 2.0 (Rasbash et al. 2004) using

the iterative generalized least squares algorithm.

Two levels were specified: Level 1 pertaining to

differences within classes and Level 2 pertaining

to differences between classes.2 In the analyses,

the effects of individual student characteristics

(gender, individual achievement, and perceived

academic position) were initially fixed at Level 2.

However, if this resulted in significant model

improvement (p \ .05), regression slopes were al-

lowed to vary randomly across Level 2.

RESULTS

Preliminary Analyses

Prior to addressing our research goals, we stan-

dardized and inspected the scores for all continu-

ous variables. For three variables (perceived

academic position, academic self-concept, and

gender in-group achievement), outliers (standard-

ized values . 3.29 or \ –3.29) were detected

(see Tabachnick and Fidell 2001). To diminish

the potential influence of these outliers, 10 scores

were replaced with values less than 3.29 standard

deviations removed from the mean: the four low-

est scores on perceived academic position, the five

lowest scores on academic self-concept, and the

highest score for gender in-group achievement.

For each measure, however, the rank order of all

scores was retained (see Tabachnick and Fidell

2001).3 For ease of interpretation, the three meas-

ures were standardized again after this operation.

Next, we calculated the intercorrelations of

academic achievement, perceived academic posi-

tion, and academic self-concept. Individual

achievement showed positive relations with per-

ceived academic position and academic self-con-

cept (r = .58 and r = .44, respectively). In

addition, the correlation between the latter two

measures was also positive (r = .52, all ps \
.001). This means that students who reported to

perform well compared to their classmates posi-

tively evaluated their academic abilities.

Finally, we inspected the variance distributions

of academic achievement, perceived academic

position, and academic self-concept. The BFLPE

requires systematic differences between class-

rooms in academic achievement, and it implies

that the classroom differences for achievement

are larger than the classroom differences for aca-

demic self-concept and perceived academic

position.

To examine whether these features were pres-

ent in our data, we tested so-called intercept-

only multilevel models for the three (individual)

academic measures. These models estimated the

proportion of variance at Level 2 (between class-

rooms) for each dependent variable (Snijders and

Bosker 1999). Results indicated that 8 percent of

the total variance in individual achievement was

at Level 2 (p \ .001), implying that there were

systematic differences between classes. For per-

ceived academic position the Level 2 variance

was smaller (2 percent, p\ .05), and for academic

self-concept it was nonsignificant.

BFLPE

Multilevel regression models tested the BFLPE in

our sample. The BFLPE implies a negative influ-

ence of classmates’ achievement once the impact

of individual achievement is partialled out

(Marsh et al. 2008). Hence, we regressed per-

ceived academic position and academic self-con-

cept on both individual achievement and

classmates’ average achievement while control-

ling for the influence of gender. Results are shown

in Table 2 (under Model 1).

For both variables, there was a negative effect

of gender. Compared to boys, girls reported lower

perceived academic positions and weaker

academic self-concepts. The statistical effect of

students’ own achievement was positive, and the

effect of their classmates’ achievement was nega-

tive. Thus, consistent with the BFLPE, students

Table 1. Means and Scale Ranges

M SD Range

Individual achievement 2.69 1.69 1.00 to 7.00
Classmates’

achievement
2.69 0.61 1.25 to 4.32

Gender in-group
achievement

2.69 0.72 1.00 to 5.14

Gender out-group
achievement

2.69 0.70 1.20 to 4.62

Perceived position 6.65 1.57 0.00 to 10.00
Academic self-concept 2.97 0.51 1.00 to 4.00
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seemed to use their classmates as referents in as-

sessing their own academic abilities.

Next, we examined whether these reference

effects depend on the number of classmates.

Class size and its interaction with classmates’

average achievement were added as predictors

to the regression equations. For students’ aca-

demic self-concept, these additional predictors

had no significant effects (not shown in Table

2). However, for students’ perceived academic

position, there were significant effects of class

size and its interaction with classmates’ average

achievement. The first effect was negative,

which indicates that students in larger classes

had more negative perceptions of their relative

academic accomplishments. To examine the

interaction effect, simple slope analyses were

conducted (see Aiken and West 1991). We com-

puted the effect of classmates’ achievement in

large and small classes (respectively, one

standard deviation above and one standard devi-

ation below the mean). As expected, the refer-

ence effect was smaller in the former than the

latter type of classes: b = –.114, p \ .01 versus

b = –.243, p \ .001.

Finally, we examined whether the effect of

classmates’ achievement on students’ academic

self-concept was mediated by their perceived

academic position in class. Three preconditions

are necessary for mediation to occur. The inde-

pendent variable (classmates’ achievement)

should be a significant predictor first of the

dependent variable (academic self-concept) and

second of the proposed mediator (perceived aca-

demic position). Our previous analyses (Models

1 in Table 2) showed that both conditions were

met. Third, the proposed mediator should be

a significant predictor of the dependent variable

as well. Mediation is present when the influence

of the independent variable on the dependent var-

iable is substantially reduced when the mediator

is added as another predictor (Baron and Kenny

1986).

To examine the third precondition and to test

for mediation, perceived position was included

as an additional predictor in the equation for aca-

demic self-concept. The result is shown under

Model 2 (Table 2). Perceived academic position

had a positive statistical effect on students’ aca-

demic self-concept. When this effect was parti-

alled out, the effect of individual achievement

was reduced, and the effect of classmates was

no longer significant. Thus, and as expected, these

findings indicate that the classmate reference

Table 2. Effects of Classmates’ Achievement on Perceived Relative Academic Position and Academic
Self-Concept

Perceived position Academic self-concept

Model 1 Model 2 Model 1 Model 2

Predictors
Girls –.259*** –.260*** –.135** –.035
Individual achievement .619*** .623*** .454*** .208***
Classmates’ achievement –.200*** –.178*** –.088** .002
Class size — –.082** — —
Classmates’ Achievement 3

Class Size
— .064* — —

Perceived academic position — — — .395***
Variance components

Level 1: var(eij) .556 .556 .778 .683
Level 2: var(u0j) .042 .029 .019 .013
Level 2: var(u1j) .005 .006 — .008
Level 2: cov(u0j, u1j)

a –.020 –.017 — –.013
Deviance 3,784.404 3,772.985 4,298.163 4,085.264

Note: All continuous measures were standardized.

a. u1j denotes the slopes of individual achievement in the models for perceived position and the slopes of
perceived position in the models for academic self-concept.
*p \ .05. **p \ .01. ***p \ .001.
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effect on students’ academic self-concept was

mediated by their perceived academic position in

the class.

Gender Referent Groups

We examined to what extent gender in-group and

out-group classmates function as referents for

perceived academic position and academic self-

concept. Three sets of analyses were conducted,

similar to those in which all classmates were

examined as a single referent group. First, per-

ceived academic position and academic self-con-

cept were regressed on students’ gender, their

own achievement, gender in-group achievement,

and gender out-group achievement. As shown in

Table 3 (Model 1), the achievements of gender

in-group and out-group classmates had negative

effects on students’ perceived academic position.

For academic self-concept, there was no refer-

ence effect for gender out-group achievement

but there was a significant negative effect of gen-

der in-group achievement (Table 3). Note that the

latter was quite similar to the effect of class-

mates’ achievement in Table 2 (Model 1).

Next, we examined whether these effects

depend on the number of gender in-group and

out-group classmates. These numbers and their in-

teractions with the corresponding average

achievements were included as additional predic-

tors. The number of gender in-group classmates

had a negative effect on students’ perceived aca-

demic position, but it was unrelated to their aca-

demic self-concept. Moreover, for both

dependent variables, there was a significant inter-

action between the number of gender out-group

classmates and their average achievement. As ex-

pected, it turned out that gender out-group

achievement had a significant impact when the

number of out-group classmates was small (one

standard deviation below the mean) but not

when it was large (one standard deviation above

the mean): respectively, b = –.149, p \ .001 ver-

sus b = –.045, ns for perceived academic position

and b = –.074, p \ .05 versus b = .058, ns for aca-

demic self-concept.

Finally, we tested whether perceived academic

position mediated the gender in-group reference

effect on academic self-concept. As evident from

Model 1 (Table 3), two of the preconditions for

Table 3. Effects of Gender In-group and Out-group Achievement on Perceived Relative Academic
Position and Academic Self-concept

Perceived
position

Academic
self-concept

Fixed effects Model 1 Model 2 Model 1 Model 2 Model 3

Girls –.261*** –.268*** –.142** –.161*** –.058
Individual achievement .619*** .624*** .454*** .456*** .210***
Gender in-group achievement 2.118*** 2.110*** 2.078** 2.074** 2.031
Gender out-group achievement 2.111*** 2.097*** 2.028 2.008 .036
N gender in-group classmates — 2.081*** — 2.039 .008
N gender out-group classmates — 2.032 — 2.038 2.013
Gender in-group: Achievement 3 N — .001 — 2.008 2.002
Gender out-group: Achievement 3 N — .052* — .066** .047*
Perceived academic position — — — — .392***
Variance components
Level 1: var(eij) .556 .554 .777 .775 .680
Level 2: var(u0j) .043 .031 .019 .015 .012
Level 2: var(u1j)

a .005 .006 — — .009
Level 2: cov(u0j, u1j) 2.019 2.014 — — 2.013
Deviance 3,786.695 3,771.779 4,295.913 4,285.6111 4,079.027

Note: All continuous measures were standardized.

a. u1j denotes the slopes of individual achievement in the models for perceived position and the slopes of
perceived position in the models for academic self-concept.
*p \ .05. **p \ .01. ***p \ .001.
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meditation specified by Baron and Kenny (1986)

were present (significant effects of the independent

variable on the dependent variable and the pro-

posed mediator). Model 3 in Table 3 shows that

perceived position had a unique positive effect on

academic self-concept (precondition 3) and also

that the effect of gender on in-group achievement

was no longer significant when this additional pre-

dictor was included. Thus, the effect of in-group

classmates appeared to be mediated by perceived

position as well (see Baron and Kenny 1986).

DISCUSSION

This study provides a further test of the big-fish–

little-pond effect by examining the mediating role

of perceived relative achievement, the moderating

role of class size, and the effects of the average

achievements of gender in-group and out-group

classmates. Although the cross-sectional nature

of our data does not warrant definite causal con-

clusions, the results are in agreement with our

hypotheses and consistent with existing theoreti-

cal notions about social comparison processes in

the classroom.

The first aim of our study was to test the

underlying comparison process of the BFLPE.

Students are thought to develop an academic

self-concept by comparing their own achieve-

ments with the achievements of their classmates.

Existing studies have examined the unique effect

of school or class average achievement on the

academic self-concept (see Marsh and Hau

2003). However, these studies have not ad-

dressed the role of students’ perceived academic

class position, which is central to the BFLPE. It

is the relative performance that is expected to

matter and it is the perception and interpretation

of this performance that should mediate the neg-

ative association between classmates’ average

achievement and academic self-concept (see

Figure 1). Our findings are consistent with this

theoretical idea. We found that classmates’ aver-

age academic achievement had a negative effect

on students’ academic self-concept once the

influence of their individual achievement was

partialled out. Moreover, this reference effect

was mediated by students’ perceived academic

achievements relative to those of their class-

mates. These findings provide strong empirical

support for the notion that social comparison pro-

cesses are at the heart of the BFLPE.

The link between individual achievement and

academic self-concept was reduced but still signif-

icant when differences in perceived academic

position were held constant. Students use multiple

frames of reference to infer their own abilities,

and perceived performance relative to fellow stu-

dents is one of them (Skaalvik and Skaalvik

2002). Student’s actual level of achievement was

related to their academic self-concept indepen-

dently of their perceived relative accomplish-

ments. This is consistent with the typical finding

that the effect of individual achievement is larger

than the class (or school) reference effect (see

Marsh and Hau 2003).

The second aim of our study was to examine

the moderating, and neglected, role of class size.

We had two reasons to hypothesize that class

size would diminish the BFLPE: Students would

be less knowledgeable about the actual accom-

plishments of all classmates in larger classes,

and these classes would diminish their depen-

dency on class average comparisons by providing

more opportunities for individual upward social

comparisons. Our findings are consistent with

the first reason. Class size decreased the effect

of classmates’ average achievement on students’

perceived academic position but not on their aca-

demic self-concept (i.e., the actual BFLPE). Thus,

it appears that class size diminishes the accuracy

of students’ perceptions of their relative academic

standing but not the importance of this perceived

standing for their academic self-concept. Next,

although class size reduced the negative reference

effect of classmates’ achievement, its main effect

on students’ perceived academic position was

negative. Thus, our findings add to the ongoing

debate about the pros and cons of small versus

large classes (e.g., Borland, Howsen, and

Trawick 2005) by showing that the effect of class

size is diverse.

Our third aim was to investigate whether class-

mates’ gender is differently important for social

comparison processes in the academic domain.

Both gender groups affected students’ perceived

academic position, which is not surprising as

this measure involved comparisons with all fellow

students. Yet, as expected, students’ academic

self-concept appeared to be affected stronger by

the achievements of gender in-group than out-

group classmates and this effect was mediated

by perceived academic position. This is consistent

with the idea that gender in-group classmates are

perceived to be similar on achievement-related
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attributes. The impact of the own gender group

was independent of its size, which further attests

to its great significance in late childhood (see

Maccoby 1988).

In addition, our analyses revealed a significant

impact of gender out-group achievement on aca-

demic self-concept in interaction with the

number of gender out-group classmates. Only

when this number was small, a negative refer-

ence effect was found. The absence of a main

effect for the gender out-group is important as

it suggests that not all classmates are equally

involved in the BFLPE. Thus, it seems that the

BFLPE, as obtained in the present study, is pre-

dominantly a consequence of gender in-group

comparisons.

Furthermore, additional analyses (not reported

in the text) showed that the role of the gender in-

group was similar for boys and for girls. Thus,

there was no evidence that, for example, same-

gender students are more important for the aca-

demic self-concept of girls than for boys.

However, there was a clear overall gender differ-

ence with boys having a more positive academic

self than girls. This is in agreement with many

other studies on gender differences in the self-con-

cept (see Kling et al. 1999).

The present findings suggest at least two

important directions for future research. First,

our analyses not only demonstrated that classroom

comparisons are at the heart of the BFLPE but

also that class size affected the effect of class-

mates’ achievement on perceived academic posi-

tion. The latter result suggests that the accuracy

of classroom comparisons is probably variable.

Hence, it is important that future studies continue

to focus explicitly on these comparisons and not

take them for granted. Second, several studies

have tried to identify variables that could influence

individuals’ susceptibility to the BFLPE but with

mixed success (see Marsh et al. 2008). Yet, if the

BFLPE is predominantly a consequence of gender

in-group comparisons, as our results suggest, gen-

der identification is likely to be an important indi-

vidual moderator. It is reasonable to expect that the

personal importance attached to one’s gender iden-

tity affects the meaning and the impact of gender

comparisons on achievements.

In addition to this, it would be interesting to

examine whether reflected glory (or assimilation)

effects exist for gender in-group comparisons. In

contrast to the BFLPE, the notion of reflected

glory states that students actually benefit from

being in better performing classrooms because

this provides them with feelings of academic

pride. Although there is clear evidence that the

BFLPE overrides any effects of reflected glory

(for a review, see Marsh et al. 2008), gender

assimilation effects still need to be investigated.

Furthermore, future studies should examine

whether our result for gender in-group compari-

sons is limited to early adolescents or can be gen-

eralized to older samples. Gender distinctions

might become more important in middle and late

adolescence, making the effect of these compari-

sons on academic self-concept stronger.

However, the growing interest and concern with

cross-gender relationships in adolescence could

also make out-group gender comparisons more

important (Maccoby 1988).

There are some limitations to this study.

Individual achievement, for example, was mea-

sured with the students’ official secondary educa-

tional advice. Research has found that this advice

is highly correlated (r = .86) with scores on the

national standard school achievement test

(Driessen and Doesborgh 2005). However, the

educational advice does not always correspond

fully to the score on this test. Differences between

educational advice and the test score can be due to

the fact that teachers take noncognitive factors

into consideration, such as the pupil’s motivation

and the wishes of the parents and the child

(Driessen and Doesborgh 2005). However, 70 per-

cent of the variation in the educational advice can

be attributed to students’ language, math, and

reading achievements. Hence, the secondary edu-

cational advice appears to be a valid measure of

academic achievement.

The BFLPE tested in this study makes assump-

tions about causality whereas our data are cross-

sectional. Previous research has shown that

achievement influences academic self-concept

but also that academic self-concept affects subse-

quent achievement (see Marsh and Craven 2006;

Rosenberg et al. 1995). The present analysis,

then, relates to one important direction of the

mutual influence between academic achievement

and academic self-concept. Yet it should be noted

that bidirectionality is highly implausible for the

central relation in our study: the link between

classmates’ average achievement and students’

individual self-concepts.

Finally, all students attended schools in the

Netherlands, and our findings with respect to per-

ceived academic position, class size, and gender
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need to be replicated in other countries. Still, there

are good reasons to expect similar results in other

(Western) samples. First, cross-national findings

indicate that the size of the BFLPE is similar in

the Netherlands as compared to other countries

(Marsh and Hau 2003; Seaton et al. 2008), and

it is likely that the mediating mechanism of per-

ceived position operates in the same way. Next,

additional analyses (not reported in the text) re-

vealed similar effects for minority (Turkish and

Moroccan) versus majority (Dutch) students.4 In

addition, children’s orientation toward gender in-

groups seems to be fairly universal (Maccoby

1988), and it is probably always more difficult

to obtain accurate perceptions of classmates’

achievements in larger classrooms.

In summary, the findings of this study support

the critical role of social comparison in the big-

fish–little-pond effect, as well as the role of class

size and gender. These results are important for

understanding the formation of academic self-

concepts in educational contexts and, for example,

for debates about the utility of academic selective

schooling and ability grouping. Students in aca-

demically selective environments have lower aca-

demic self-concepts. Our findings show that this is

due to social comparison processes, particularly

with same-gender classmates.

NOTES

1. Within this scaling the lowest two levels and the

highest two levels are relatively close to each other,

and many children are given advice combining

Levels 2 and 3 or Levels 3 and 4. For these reasons

it was decided to include these combinations as sep-

arate scale points.

2. Although the data had a three-level structure with stu-

dents nested in classes nested in schools, it was inap-

propriate to run three-level regression models. The

reason is that class and school levels were heavily

confounded as 53 schools (81.5 percent) were repre-

sented by only one class each. Most Dutch primary

schools have only one class for each grade.

3. The effect of this operation was negligible because

the rounded correlations between the original and

transformed measures were 1.00.

4. The referent effects on academic self-concept and the

effects of class size were similar for the three ethnic

groups. For the Dutch, the effects of classmate

achievement and gender out-group achievement

were somewhat smaller (respectively, p \ .05 and

p \ .01) but still negative (respectively, p \ .01

and p = .10). We also explored whether students

tended to compare their academic achievements

along ethnic in-group lines. There was a significant

negative effect of ethnic in-group achievement on

academic self-concept (p \ .05) but not on perceived

relative academic position.
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