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Abstract: Recent studies have analyzed social and dimensional comparisons simultaneously in order to consider their 
impact on students’ academic self-concept (e.g., Chiu, 2012). Thereby, social comparisons refer to comparisons with the 
achievement level of students’ classmates, whereas dimensional comparisons comprise comparisons between students’ 
individual achievements across different domains. This paper analyzes whether both achievement comparisons influence 
students’ subject-interest in mathematics and English (as a first foreign language). The analyses are based on N = 1390 
German fifth and sixth grade students who participated in the BiKS-8-14 longitudinal study. Using multi-level analyses, 
results indicate that students’ competences influence their mathematical and English subject-interests, demonstrating the 
typical pattern of social and dimensional comparisons. Further, analyses reveal mediation effects by subject-specific 
grades and self-concepts. These findings also apply for the development of students’ subject-interest from grade 5 to 
grade 6. Results are discussed with respect to their implications concerning theories of achievement comparisons and 
interest development. 
Keywords: Big-fish-little-pond-effect, internal/external frame of reference model, subject-interest, social comparisons, 
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1. Introduction 
Students’ interest in school related topics has been 
proven to be a key factor in explaining students’ 
extracurricular activities as well as their academic 
choices (Köller, Daniels, & Baumert, April 2000; Krapp, 
2002b). Moreover, learning activities that are influenced 
by a person’s interest have a higher probability of 
resulting in deep-level learning processes than learning 
activities with no relationship to a person’s interests 
(Krapp, 2002b). However, a common finding indicates 
that students’ academic interests decline during the 
school course (e.g., Dotterer, McHale, & Crouter, 2009). 
Therefore, it is important to know which variables 
influence the development of students’ academic 
interests. Theoretical as well as empirical research 
emphasized that students’ own competences are 
important predictors of their interests. To evaluate their 
ability within one domain, persons not only refer to their 
own domain-specific achievements, but they also 
compare their individual achievements with others as 
well as with their own achievements in other domains 
(c.f. Marsh, 1986; Möller & Marsh, 2013). There are only 
a few studies which have analyzed these various ways in 
which students’ interests are affected by their 
competences and the degree to which students’ grades 
and self-concepts play a role in that relation. To identify 
these various influences, the present paper analyzes the 
impact of students’ competences, grades and self-
concepts on their subject-interests in mathematics and 
English (as a first foreign language in school (FL)), at the 
beginning of secondary school. 

1.1. Subject-interest in mathematics and 
English (FL) 
To conceptualize students’ interest, we refer to the 
Person-Object-Conception of Interest by Krapp (2002a). 
According to this theoretical framework, an interest 
represents a particular relationship between a person and 
an object of interest. The person’s relationship to an 
object of interest is characterized by emotional- and 
value-related aspects: The interest-related actions and 
contents have a subjective significance for the person, 
and he or she likes to spend time on them. Because of the 
high personal value of an interest, a person’s interests are 
a central part of his or her identity (Krapp, 2000, 2002a). 
Based on the theoretical assumption that a person likes 
being engaged in interest-related activities, it is supposed 
that persons develop an interest especially in topics for 
which they regard themselves as being competent. 
Analyzing the impact of students’ competences on their 
interests within a domain, research findings indicated a 
positive impact of students’ competences on their 
interests (e.g., Baumert, Schnabel, & Lehrke, 1998; Deci 
& Ryan, 2000; La Guardia & Ryan, 2002), which is likely 
to be mediated by students’ evaluation of their domain-
specific abilities, i.e. self-concepts (e.g., Baumert et al., 
1998; Denissen, Zarrett, & Eccles, 2007; Eccles & 
Wigfield, 2002). Moreover, interests can be categorized 
into situational and individual interests. Situational 
interests represent current engagements being created by 
a particular situation, whereas individual interests 
comprise a person’s dispositional structure. Before 
developing a stable individual interest, persons 
experience a situational interest which depends on the 
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degree of interest of a particular situation. If a current 
engagement in a particular situation persists, persons will 
likely develop an interest as a dispositional structure 
(Hidi & Renninger, 2006; Krapp, 2002b; Schiefele, 
2009). The concept of students’ subject-interests to 
which this paper refers comprises not only students’ 
interests in terms of the topic of the school subject but 
rather in terms of the ‘( … ) whole arrangement of 
teaching, learning and acting in the field of a certain 
school subject’ (Krapp, 2002b, pp. 387, referring to 
Hoffmann, 2002). Thus, students’ interests in 
mathematics and English (FL) represent a combination of 
individual interests in the topic of the school subject and 
the interestingness of situational aspects that are related 
to the particular instructions of these topics (Hoffmann, 
2002). 

1.2. Development of students’ subject-
interest – the role of achievement comparisons 
A common finding of studies that analyze the 
development of students’ academic interests is that 
students enter the school system with comparatively high 
academic interests. However, on average, these interests 
decline during the school course (e.g., Dotterer et al., 
2009; Hidi, 2000; Jacobs, Lanza, Osgood, Eccles, & 
Wigfield, 2002). A possible explanation for this finding 
is the process of interest differentiation. According to this 
thesis, young children show a universal interest for nearly 
all things, whereas adolescent students start to develop 
interests in particular domains (c.f. Daniels, 2008; Todt 
& Schreiber, 1998). The interest for other, non-matching 
domains, however, should decrease, since the 
perpetuation of a particular interest requires an ongoing 
engagement with the interest-related activities. It is 
assumed that dimensional achievement comparisons are 
the underlying mechanisms for the process of self-
differentiation (Daniels, 2008). Accordingly, students 
compare their individual achievement within a particular 
domain with their own achievement in other domains. 
These dimensional comparisons were mainly researched 
within the internal/external frame of reference model 
(I/E-model, Marsh, 1986) that focusses on the formation 
of students’ self-concepts. Research findings indicated 
that although students’ academic achievement within a 
particular domain (school grades or competence 
measures) positively affects their corresponding self-
concepts, it negatively affects students’ self-concepts in 
other, non-matching domains (Möller, Pohlmann, Köller, 
& Marsh, 2009; Möller, Retelsdorf, Köller, & Marsh, 
2011). Since dimensional comparisons serve as a source 
of information about students’ abilities and weaknesses, 
they should help students to recognize domains in which 
they can specialize, and for which they could develop 
particular preferences and interests (Chiu, 2012; Möller 
& Marsh, 2013; Möller et al., 2009). Based on these 
assumptions, Köller et al. (April 2000) examined the 
influence of dimensional comparisons on students’ 
subject-interests in mathematics and English (FL), taking 
students’ grades and self-concepts into account. 
Analyzing German students attending higher academic 
track schools from grade 10 to grade 12, the results 
indicated that students’ grades impacted on their subject-
interests following the typical I/E-model pattern. 

However, the negative effects of students’ grades on their 
subject-interests in the respective other domain were 
totally mediated by students’ self-concepts. Similarly, 
Pohlmann (2005) found a mediation effect of 
dimensional comparisons on student subject-interest via 
student self-concept when analyzing German students 
from grade 7 to grade 10. However, these studies only 
focus on internal, dimensional comparisons and their 
impact on students’ subject-interests. Beyond 
dimensional comparisons, the theoretical assumptions of 
the I/E-Model comprise social comparisons with a 
student’s reference group. Accordingly, students 
evaluate their abilities within a particular domain by not 
only referring to their own achievement within several 
domains but also by referring to the achievement level of 
others. The impact of social comparisons with students’ 
scholastic reference group on their self-concept was 
mainly researched within the big-fish-little-pond-effect 
model (BFLPE; Marsh et al., 2008). The main research 
finding indicates that students within high achieving 
schools or classes develop a lower self-concept compared 
to equally achieving students who compare their 
individual achievement with a low achieving reference 
group (e.g., Dijkstra, Kuyper, van der Werf, Buunk, & 
van der Zee, 2008; Marsh & Hau, 2003; Nagengast & 
Marsh, 2012). With regard to students’ subject-interests, 
it can be assumed that high achieving classes indicate to 
an average achieving student that he or she is not as 
competent as the others within that particular domain. 
Such a context is expected to decrease the chance that an 
average achieving student will show an interest within 
that domain (c.f. Trautwein, Lüdtke, Marsh, Köller, & 
Baumert, 2006). Previous research has been conducted 
with regard to the mathematical subject-interest, focusing 
on students in both late junior and senior years. 
Corresponding studies emphasized a negative impact of 
average school achievement on student subject-interest in 
mathematics, which is mediated by their mathematical 
self-concept (Köller, 2004; Köller, Trautwein, Lüdtke, & 
Baumert, 2006; Trautwein et al., 2006). Moreover, a 
cross-sectional study by Trautwein et al. (2006) showed 
a partial mediation of the impact of class achievement on 
students’ subject-interests via students’ grades and self-
concepts. These findings are in line with previous studies 
showing that students’ grades seem to be the more salient 
achievement indicator than students’ competences (e.g., 
Möller et al., 2009). 

1.3. Social and dimensional comparisons –  
a combined model 
Recent studies analyzing the impact of achievement 
comparisons on students’ self-concepts extended the 
operationalization of the I/E-Model. Although the 
original theoretical approach includes the effects of 
social comparisons with students’ reference group as 
external comparisons, empirical studies analyzing the 
I/E-Model generally do not account for the impact of 
aggregated school or class achievement on students’ self-
concepts (Chiu, 2012). Thus, to analyze the impact of 
internal, dimensional as well as external, social 
comparisons with students’ scholastic reference group, 
recent studies analyzed the impact of both achievement 
comparisons on students’ self-concepts simultaneously. 
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In the cross-sectional study of Chiu (2012), the combined 
model was tested for eighth Graders’ self-concepts in 
mathematics and science using data from the TIMSS 
2003 study. Parker, Marsh, Lüdtke, and Trautwein 
(2013) analyzed students’ self-concepts in mathematics 
and English (FL) in German upper secondary school. The 
findings of both studies indicated that social and 
dimensional comparisons influence students’ self-
concepts independently of each other. Thus, both 
achievement comparisons seem to serve different sets of 
information upon which students can form their self-
concepts. 
In conclusion, research has shown that dimensional as 
well as social comparisons affect students’ subject-
interests. Furthermore, this effect seems to be mediated 
by students’ subject-specific self-concepts. Moreover, 
research on social comparisons revealed a mediation of 
the impact of class achievement on self-concept and 
subject-interest via students’ grades. However, similar to 
the empirical tradition of the I/E model and the BFLPE, 
the impact of social and dimensional comparisons on 
student interest has been solely analyzed independently 
from each other. In addition, social comparisons were 
only studied with regard to their impact on students’ 
mathematical subject-interests. Moreover, the impact of 
both achievement comparisons has been analyzed solely 
with regard to students in late stages of secondary school. 

1.4. Aims of the study 
This paper aims to analyze to what extent the 
development of student subject-interest in mathematics 
and English (FL) can be explained by social and 
dimensional comparisons at the beginning of secondary 
school. Concerning social comparisons, we consider 
students’ classmates as the relevant reference group (c.f. 
Trautwein et al., 2006). With regard to previous findings, 
we assume that the impact of both achievement 
comparisons on students’ subject-interests is mediated by 
students’ grades as well as subject-specific self-concepts. 
We look at students at the beginning of secondary school 
for three reasons. First, at this stage of their education, 
German students changed their scholastic reference 
group for the first time since the beginning of formal 
education. At the end of grade 4, German students in 
most federal states move from primary to secondary 
school. Thus, at the beginning of secondary school, 
students are grouped into new classes. This new setting 
should stimulate social comparisons (Hattie, 1992). 
Second, the students’ peer group becomes more 
important during adolescence. Accordingly, social 
comparisons with the other class members should 
increase in its importance regarding students’ subject-
interests (c.f. Hattie, 1992). Third, it is assumed that the 
process of interest differentiation takes place especially 
during adolescence (Daniels, 2008). Thus, the beginning 
of secondary school is expected to be of particular 
importance for the analysis of dimensional comparisons 
as well. 
Our research questions are as follows: 

1) Do students’ competences impact on their subject-
interests in mathematics and English at the beginning 

of secondary school following the typical pattern of 
social and dimensional comparisons? 

To be able to observe mediating effects of students’ 
grades and self-concepts, we firstly analyze the total 
impact of students’ competences on their subject-
interests. In reference to previous studies (e.g., Trautwein 
et al., 2006), we expect a significant negative effect of 
average class achievement on students’ subject-interests 
for both the mathematical and English domains 
(Hypothesis 1a). Concerning dimensional comparisons, 
we assume that students’ achievements positively impact 
on their subject-interests within the mathematical and 
English domains. However, these influences should be 
negative in the respective other domain (e.g., Köller et 
al., April 2000) (Hypothesis 1b). 

2) Do the patterns of social and dimensional 
comparisons remain stable when modeled 
simultaneously? 

Referring to previous studies that analyzed the impact of 
social and dimensional comparisons on students’ self-
concepts simultaneously (e.g., Chiu, 2012), we expect 
that the effects of both achievement comparisons on 
students’ subject-interests can be shown when modeled 
jointly (Hypothesis 2). 

3) Do students’ grades and self-concepts in mathematics 
and English mediate the impact of students’ 
competences on their subject-interests in 
mathematics and English? 

The third research question aims to analyze the mediating 
processes that underlie the impact of students’ 
competences on their subject-interests. Thereby, we 
assume that students’ grades mediate the effect of 
students’ competences on their subject-interests, since 
grades represent more salient information about students’ 
school achievements (e.g., Trautwein et al., 2006). 
Moreover, prior findings indicated that the impact of 
social as well as dimensional comparisons on students’ 
subject-interests is mediated by their subject-specific 
self-concepts (e.g., Köller et al, April 2000; Trautwein et 
al., 2006). Accordingly, we analyze students’ self-
concepts as a second mediator, leading to the following 
concluding model: students’ competences are assumed to 
directly influence their grades, which in turn should have 
a direct impact on students’ self-concepts. Students’ self-
concepts, in turn, should have a direct influence on 
students’ subject-interests (Hypothesis 3). Thus, 
students’ grades are assumed to affect their self-concept 
following the typical pattern of dimensional 
comparisons. However, students’ subject-interests are 
assumed to be impacted by student’s corresponding self-
concepts only. Similarly, the negative influence of 
aggregated class achievement on students’ subject-
interests should be completely mediated via students’ 
corresponding self-concepts. 

4) Do students’ grades and self-concepts in mathematics 
and English mediate the impact of students’ 
competences on the development of students’ 
mathematical and English subject-interests from 
grade 5 to grade 6? 

The last research questions aims to analyze whether the 
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assumed impact of achievement comparisons on 
students’ subject-interests as well as the expected 
mediation processes also apply for students’ interest 
development from grade 5 to grade 6. We assume that the 
development of students’ subject-interests in 
mathematics and English (FL) is influenced by the same 
mechanisms as described in the concluding model of the 
third research question (Hypothesis 4). 

2. Method 
2.1. Data source and participants 
Data collection took place within the German BiKS 
project. BiKS is a DFG-founded interdisciplinary 
research project that runs two longitudinal studies on 
educational processes, competence development and 
selection decisions in preschool- and school age children. 
The secondary school sample of the BiKS-8-14 
longitudinal study consisted of N = 1799 students (47.8% 
males) in grade 5 who took part in both a questionnaire 
and competence assessment. Schools were selected from 
the southern and middle part of Germany. In grade 6, 
96.0% (N = 1727) of the students were reassessed. 
Students’ parents had to give active informed consent, 
which led to a slight overrepresentation in the sample in 
terms of students with better grades and without an 
immigration background. The sub-sample used in the 
present study consisted of students who did not leave the 
study before grade 6. We excluded all students whose 
first foreign language was not English (N = 199). We 
also excluded classes containing the data of 4 or fewer 
students (N = 131) as this is the minimal number of 
students needed to compute a conclusive class 
achievement (c.f. Marsh & Hau, 2003). Finally, we 
excluded students with missing values on all variables of 
the models (N = 7) because these cases also lacked many 
values on the auxiliary variables of the imputation model. 
As a result, the data of N = 1390 students (48.6% males) 
remained from the secondary school sample and were 
then used for the following analyses. Students were 
nested in 106 classes with an average of 13.1 students per 
class. In grade 5, the students’ average age was 11.5 years 
(SD = .5) and 14.2% (N = 175) of the students lived in 
households with migration backgrounds. Furthermore, 
56.7% (N = 788) of the students attended higher 
academic track schools (Gymnasium), 20.1% (N = 279) 
attended middle track schools (Realschule) and 23.2% 
(N = 323) attended lower academic track schools 
(Hauptschule). 

2.2. Measures 
All test materials were administered during regular 
school lessons by trained research assistants. To assess 
students’ mathematical and English competences, the test 
material was constructed following common criteria of 
test constructions. All test items were selected based on 
item analyses of a separate administered pilot study. 

2.2.1. Mathematical competence 
In the second half of grade 5, mathematical competence 
was assessed by a sample of 22 arithmetical, 8 
geometrical and 14 word problems presented as multiple-

choice and open-ended questions. The piloted items 
consisted of partly revised tasks from the working group 
of Harald Marx (Marx & Opitz-Karig, 2005) and from 
the German project ‘PALMA’ (Pekrun, Götz, Zirngibl, 
vom Hofe, & Blum, 2003). The assessment time of 
students’ mathematical competence was limited to 27 
min, with the score of mathematical competence being 
generated by computing the sum of correctly solved 
items. The reliability of the test and the average 
characteristics of the item analyses were satisfying 
(Cronbach’s α = .89; MItem-Difficulty = .50; MinItem-

Difficulty = .13; MaxItem-Difficulty = .90). Moreover, the test 
adequately differed between students of lower and higher 
academic track schools. Students of lower/middle 
academic track schools (M = 17.32; SD = 7.05; Min = 3; 
Max = 37) achieved lower scores on average compared 
to students of higher academic track schools (M = 25.82; 
SD = 6.85; Min = 4; Max = 41). This difference was 
significant (F(1, 1298) = 482.80; p < .05), and there were 
no bottom or ceiling effects. 

2.2.2. English competence 
Students’ English competence was measured by using a 
stumbling-words reading test in the second half of 
grade 5. The concept of this test was developed by Metze 
(2003) to concisely indicate reading skills of primary 
school students. The test was adapted to foreign 
languages such as English by a group of researchers of 
the University Siegen as well as the German study 
‘KESS 7’ (Bos, Bonsen, Gröhlich, Guill, & Scharenberg, 
2009). The stumbling-words reading test consisted of 35 
short sentences, each of which included one extraneous 
word. This stumbling-word disrupted the grammatical 
correctness of the sentence, and students had to correct 
the sentences by crossing out the stumbling words. One 
example is the item: ‘I’m a name good reader.’ In this 
instance, ‘name’ represents the stumbling-word and has 
to be crossed out (c.f. Neuenhaus, 2011 for the full test). 
This requires students to correctly read and understand 
the words. Moreover, it calls on the ability to understand 
the meaning of the sentences by comparatively 
processing both the words and the grammatical structure 
of the sentences (Metze, 2003). With a forced 4 min time 
limit, the test had a strong speed component. The score 
was generated by computing the sum of correctly solved 
items. Due to the fact that this measure is a speed-test, 
Cronbach’s Alpha as well as characteristics of the item 
analyses cannot be interpreted meaningfully and are 
therefore not provided. The used competence test was 
adequate to differ between students of lower/middle and 
higher academic track schools. Accordingly, students’ of 
lower/ middle academic track schools (M = 14.74; SD = 
6.87; Min = 0; Max = 35) scored lower on average than 
students of higher academic track schools (M = 23.81; 
SD = 6.47; Min = 1; Max = 35). This difference was 
significant (F(1, 1298) = 598.35; p < .05), and there were 
no bottom or ceiling effects. 

2.2.3. Grades in mathematics/English 
Students’ grades in mathematics and English for the first 
term of grade 6 were collected by asking their teachers to 
report the grades. In Germany, grades range from 1 = 
very good to 6 = unsatisfactory. For a better 
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interpretation of the results, students’ grades were 
recoded. Accordingly, higher values indicate better 
grades and vice versa.  

2.2.4. Subject-interests in mathematics/English 
Students’ subject-interest in mathematics and English 
were measured within a student questionnaire at the end 
of grade 5 and grade 6. Each student was asked to 
indicate on a 5 point scale (from 1 “not at all” to 5 “very 
much”) the degree to which (1) he or she looks forward 
to having a lesson in mathematics/English; (2) he or she 
would like to have more lessons in mathematics/English 
than he or she has right now; (3) whether it is important 
to him or her to know a great deal about 
mathematics/English; (4) whether it is important for him 
or her to remember the information in mathematics/ 
English. The first two items assessed the emotional 
aspect of the construct of interest. The other two items 
measured the value aspect of the interest construct. The 
items were adapted from the German study ‘BIJU’ 
(Baumert, Gruehn, Heyn, Köller, & Schnabel, 1997). The 
scales of students’ subject-interest in mathematics and 
English were generated by computing the average of the 
answered items. For both subjects, the reliability of the 
scale was satisfying in grade 5 (Mathematics: Cronbach’s 
α = .84; English: Cronbach’s α = .84) and in grade 6 
(Mathematics: Cronbach’s α = .86; English: Cronbach’s 
α = .86). 

2.2.5. Self-concepts in mathematics/English 
Finally, students’ self-concepts in mathematics and 
English were measured with the student questionnaire in 
the latter term of grade 6. Three items were used to assess 
how competent students felt themselves to be in the 
context of the mathematical and English lessons 
(Mathematics/English lessons are easy for me; I quickly 
learn new things in mathematics/English.; I am good at 
mathematics/English.). These items are typically used to 
cover the cognitive-evaluative aspect of students’ self-
concepts (e.g., Möller & Pohlmann, 2010). The items 
could be answered in five categories: 1 = not at all, 2 = 
just a little, 3 = a fair amount, 4 = much, and 5 = very 
much. The scales of students’ self-concepts in 
mathematics and English were computed by taking the 
mean score of answered items, with the reliability of both 
scales being satisfying (Mathematics: Cronbach’s α = 
.91; English: Cronbach’s α = .87). 

2.3. Data analyses 
To analyze the mentioned research questions, multi-level 
models were computed using the type = two-level option 
in Mplus 6.11 (Muthén & Muthén 1998-2010). The 
model fit of all path analyses was evaluated referring to 
three goodness-of-fit indices: the root mean square error 
of approximation (RMSEA), the chi square test, and the 
comparative fit index (CFI) (Hooper, Coughlan, & 
Mullen, 2008). The percentage of missing data in the 
variables used varied between 6.5% (both mathematical 
and English competence) and 12.4% (subject-interest in 
both mathematics and English). To handle the missing 
data, missing values were multiple imputed by 
computing 5 datasets using SPSS 19. The imputation 

model consisted of a wide range of background variables, 
such as students’ age, sex, socioeconomic and migration 
background, as well as information about the measures 
used, from both the previous and subsequent assessment 
wave. In order to present standardized effects, the 
average scores of all relevant variables within each 
imputed dataset were set to zero and their variances were 
set to one. The impact of class achievement on the 
outcome variables has been estimated using the reflective 
aggregation procedure of Mplus (Muthén & Muthén 
1998 – 2010). 
Therefore, the impact of achievement on the outcome 
variable was modeled on Level 1 (βL1) and Level 2 (βL2). 
Afterward, the impact of aggregated achievement on the 
outcome variable (βcontext) was computed by subtracting 
the Level 1 effect from the Level 2 effect (βcontext = βL2 - 
βL1) using the model constraint option. The resulting 
context effect represents the Level 2 effect of 
achievement on the outcome variable controlling for 
Level 1 differences (c.f. Nagengast & Marsh, 2012). 

3. Results 
3.1. Descriptive statistics 
Descriptive statistics and correlations of the 
unstandardized variables are shown in Tables 1 and 2. 
With regard to the correlations of both students’ 
achievement measures and self-concepts, results were as 
expected with the findings indicating positive relations 
between students’ achievements in mathematics and 
English (FL) (Competences: r = .56, p < .05; grades: 
r = .41, p < .05); students’ self-concepts were not 
significantly correlated to each other (r = .05, p < .05; see 
Table 2). Also, students’ subject-interests in mathematics 
and English were positively correlated with each other, 
but at a lower level compared to the achievement 
measures (r = .24, p < .05). 

3.2. Do students’ competences impact on their 
subject-interests in mathematics and English at 
the beginning of secondary school following 
the typical pattern of social and dimensional 
comparisons? 
Our first research question concerned the impact of social 
and dimensional comparisons on students’ subject-
interest being modeled separately. With regard to social 
comparisons in the mathematical domain, the findings 
indicated a significant negative effect of class 
achievement in grade 5 on a student’s mathematical 
subject-interest in grade 6 (β = -.389, p < .05; see 
Fig. 1a). Students’ individual competences in grade 5 
positively affected their subject-interests in mathematics 
in grade 6. 
With regard to the verbal domain, students’ individual 
English competences in grade 5 also positively affected 
students’ subject-interests in grade 6. As depicted in 
Fig. 1b, class achievement in grade 5 also negatively 
affected students’ subject-interest in English in grade 6 
(β = -.149, p < .05). 
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Table 1:  Descriptive statistics. 
 

Secondary school       M             SD             Min        Max ICC 

Mathematical competence G5 
English competence G 5 
Grade mathematics G6 
Grade English G6 
Self-concept mathematics G6 
Self-concept English G6 
Subject-interest mathematics G6 
Subject-interest English 

22.11 
19.84 
4.06 
4.09 
3.28 
3.60 
2.86 
3.33 

8.02 
7.98 
1.00 
.98 

1.09 
.97 

1.05 
1.06 

0 
0 
1 
1 
1 
1 
1 
1 

44 
35 

6 
6 
5 
5 
5 
5 

.504 

.451 

.045 

.052 

.030 

.040 

.102 

.053 
Notes. All statistics are average results over 5 imputed datasets (N = 1390). The variables are unstandardized.  
Min = Theoretical minimum; Max = Theoretical Maximum; ICC = Intra-Class Correlation; G = Grade. 
 
 
Table 2:  Bivariate correlations. 
Measures 1 2 3 4 5 6 7 
1. Mathematical competence G5 – 
2. English competence G5 .56*  – 
3. Grade mathematics G6 .42* .16*  – 
4. Grade English G6 .29* .31*  .41*  – 
5. Self-concept mathematics G6 .25*  -.09*  .44*  .04  – 
6. Self-concept English G6 .10* .22*  .04  .46* .05  – 
7- Subject-interest mathematics G6  .06*  -.14*  .22*  .04  .61*  .02  – 
8. Subject-interest English G6 -.004  .10*  -.02  .29*  .04  .66*  .24*  
Notes. All statistics are average results over 5 imputed datasets (N = 1390). G = Grade. 
*p < .05.  
 
 
 
Within both domains, our results confirmed our 
assumption concerning the negative impact of social 
comparisons on students’ subject-interests. However, the 
standardized coefficients indicated a higher effect of 
class achievement on students’ subject-interests in the 
mathematical domain than in the verbal domain. 
Concerning the impact of dimensional comparisons, the 
results showed a typical I/E model pattern (see Fig. 2). 
Within both domains, students’ competences in grade 5 
positively impacted on student subject-interest in 
grade 6. But across the verbal and mathematical domain, 
students’ competences had a negative impact on their 
subject-interests. 
Accordingly, students’ English competences negatively 
affected their mathematical subject-interests (β = -.252, 
p < .05), while students’ mathematical competences 
negatively affected their English subject-interest 
(β = -.087, p < .05). These findings confirm our 
assumption that students’ subject-interests are influenced 
by dimensional achievement comparisons. However, the 
standardized coefficients indicated a higher contrasting 
effect on students’ subject-interests in mathematics 
compared to students’ English subject-interests. 

3.3. Do the patterns of social and dimensional 
comparisons remain stable when modeled 
simultaneously? 
Considering the impact of social and dimensional 
comparisons simultaneously, the effects slightly 
changed, especially with regard to the verbal domain (see 
Fig. 3). Students’ mathematical achievement positively 
affected their subject-interest in mathematics. As 
expected, students’ individual English competence 
negatively impacted their mathematical subject-interest 
(β = -.173, p < .05). Furthermore, class achievement had 
a negative and significant impact on students’ subject-
interest in mathematics (β = -.439, p < .05). 
Concerning students’ interest in the verbal domain, the 
negative impact of students’ mathematical competence 
on their subject-interest in English (β = -.059, p = .133) 
did not reach the significance level. However, the impact 
of class achievement on students’subject-interest in 
English was negative and significant (β = -.164, p < .05). 
Accordingly, our assumptions were partially supported. 
In English, only the negative impact of social 
comparisons with class achievement on students’ 
subject-interest remained significant. 
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Fig. 1.  a. Impact of class achievement on students’ subject-
interest in mathematics (saturated model, standardized path 
coefficients). All statistics are average results over 5 imputed 
datasets (N = 1390). G = Grade; Aggr. = aggregated. *p < .05.  

b. Impact of class achievement on students’ subject-
interest in English (saturated model, standardized path 
coefficients). All statistics are average results over 5 imputed 
datasets (N = 1390). G = Grade; Aggr. = aggregated. *p < .05. 
 
 

 
 
 
 
 

 
 
 

Fig. 2.  Impact of students’ competence on their subject-
interests in mathematics and English (saturated model, 
unstandardized path coefficients). All statistics are average 
results over 5 imputed datasets (N = 1390). G = Grade. 
*p < .05. 
 
 
 
 

 
 

 
 
Fig. 3.  Impact of social and dimensional comparisons on 
students’ subject-interests in mathematics and English 
(saturated model, standardized path coefficients). All statistics 
are average results over 5 imputed datasets (N = 1390). G = 
Grade; Aggr. = aggregated. *p < .05. 
 

3.4. Do students’ grades and self-concepts in 
mathematics and English mediate the impact 
of students’ competences on their subject-
interests in mathematics and English? 
The third research question was analyzed including 
students’ grades and subject-specific self-concepts in the 
combined model. That way, we tested the following 
model: students’ competences were assumed to impact 
their grades, which in turn should directly influence their 
self-concepts and, via this mediation, their subject-
interests. No other direct effects were estimated. A model 
with these restrictions did not fit the data (Chi2 = 
151.336, df = 12, p < .05; RMSEA = .091; CFI = .962), 
due to the fact that students’ English competence directly 
affected their self-concepts in mathematics and English, 
and students’ mathematical competence directly 
impacted on their self-concepts in mathematics, as well 
as subject-interest in English. After removing the 
corresponding constraints and setting insignificant 
parameters to zero, the model fit the data (Chi2 = 19.619, 
df = 11, p > .05; RMSEA = .024; CFI = .998). As Fig. 4 
illustrates, students’ self-concepts were affected by their 
grades following the typical pattern of dimensional 
comparisons: high grades in English had a positive 
impact on students’ self-concepts in English, but a 
negative impact on their self-concepts in mathematics 
(β = -.156, p < .05). The same held true for the 
mathematical domain. Thus, students’ grades in 
mathematics positively influenced their mathematical 
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self-concept, but negatively impacted their English self-
concepts (β = -.151, p < .05). 
Moreover, students’ self-concepts positively impacted on 
their subject-interest within the mathematical (β = .573, 
p < .05) and English (β = .651, p < .05) domain. Thus, 
within both domains, students’ grades did not directly 
affect their subject-interest, but influenced their subject-
interest mediated by their self-concepts in mathematics 
and English. Moreover, across both domains, students’ 
self-concepts had no significant impact on their subject- 
interests. Only students’ mathematical competence 
showed an additional direct effect on their subject-
interest in English, which was negative (β = -.081, p < 
.05). 
With regard to the impact of social comparisons on 

students’ subject-interests in English, only the negative 
impact of class achievement on students’ grades in 
English was significant (β = -.298, p < .05). Students’ 
self-concepts (β = -.035, p = .596) and subject-interests 
in English (β = .003, p = .959) were not directly affected 
by class achievement. Accordingly, class achievement 
impacted students’ subject-interests in English via 
students’ grades and self-concepts in English. However, 
concerning students’ mathematical subject-interests, our 
results emphasized no exclusive mediation by students’ 
self-concepts. Accordingly, class achievement had a 
negative influence on students’ grades (β = -.540, p < 
.05), self-concepts (β = -.433, p < .05) and subject-
interests in mathematics (β = -.149, p < .05). 
 

 
 
 

 
 
Fig. 4.  Impact of social and dimensional comparisons on student’s subject-interest in mathematics and English accounting for the 
impact of students’ grades and self-concepts (standardized path coefficients). All statistics are average results over 5 imputed datasets 
(N = 1390). G = Grade; Aggr. = aggregated. *p < .05. 
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Fig. 5.  Impact of social and dimensional comparisons on student’s subject-interest in mathematics and English 
accounting for the impact of students’ grades and self-concepts and students’ mathematical and English subject-interest 
in grade 5 (standardized path coefficients). All other variables in the model were freely correlated with students’ 
mathematical and English subject-interest in grade 5. All statistics are average results over 5 imputed datasets (N = 1390). 
G = Grade; Aggr. = aggregated. *p < .05. 
 
 
3.5. Do students’ grades and self-concepts in 
mathematics and English mediate the impact 
of students’ competences on the development 
of students’ mathematical and English subject-
interests from grade 5 to grade 6? 
To analyze our last research question, students’ subject-
interests in mathematics and English in grade 5 were 
included in the model of Fig. 4. Thereby, students’ 
subject-interests in grade 5 were regressed on students’ 
subject-interests in grade 6 within the mathematical and 
verbal domains. All other variables in the model were 
freely correlated with students’ mathematical and 
English subject-interests in grade 5. Moreover, we set the 
same restrictions as in the model of Fig. 4, and again we 
set insignificant correlations to zero. A corresponding 
model fits the data (Chi2 = 93.386, df = 30, p < .05; 
RMSEA = .039; CFI = .986). Thereby, the pattern of the 
impact of social and dimensional comparisons on 
students’ subject-interests in grade 6, which was 
mediated by their grades and self-concepts, remained 
stable accounting for students’ subject-interests in 
grade 5 (see Fig. 5). 
Accordingly, the impact of dimensional comparisons on 
the development of students’ subject-interests was 
mediated by students’ self-concepts in both the 
mathematical and verbal domains. With regard to social 
comparisons, class achievement directly affected 

students’ grades in mathematics (β = -.517, p < .05) and 
English (β = -.315, p < .05). However, only within the 
mathematical domain there was an additional direct 
effect of class achievement on students’ self-concepts 
(β = -.429, p < .05) and subject-interest (β = -.147, 
p < .05). 

4. Discussion 
4.1. Summary of the presented findings 
This paper aimed to analyze the impact of social and 
dimensional comparisons on students’ subject-interests 
in mathematics and English (FL) at the beginning of 
secondary school. The first research question intended to 
show the direct effect of students’ competences on their 
subject-interests in mathematics and English considering 
the effects of the I/E-Model and the BFLPE separately. 
Our findings showed the typical patterns of social and 
dimensional comparisons and, thus, confirmed 
Hypothesis 1a and 1b. Beyond previous studies, our 
findings showed that class achievement negatively 
impacts on students’ subject-interests not only in 
mathematics but also in English (FL). However, 
compared to students’ mathematical subject-interests, the 
standardized effects also indicated a lower importance of 
the scholastic reference group for students’ subject-
interests in English. A possible explanation could be that 
mathematical competences are primarily learned and 
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experienced by students within the school context. 
Although students’ English competences are also 
primarily taught in school, English is more present during 
students’ extracurricular time, i.e. concerning the world-
wide-web, English commercials or songs. Accordingly, 
experiences outside the school context are likely to be 
more important for students’ subject-interests in English 
than in mathematics, which might lead to a reduced 
importance of the scholastic reference group. With regard 
to the second research question, both achievement 
comparisons and their impact on students’ subject-
interests were modeled simultaneously. Supporting 
Hypothesis 2, the effects remained stable when analyzing 
social and dimensional achievement comparisons 
simultaneously. Only the negative effect of mathematical 
competence on subject-interest in English was no longer 
significant. Concerning the third research question, our 
results emphasized a mediation of the effects of both 
achievement comparisons by students’ grades and self-
concepts. For both domains, an indirect effect of class 
achievement could be observed, indicating that class 
achievement influenced students’ individual grades, 
which in turn impacted on their self-concepts and 
subject-interests (Hypothesis 3). However, contrary to 
our third hypothesis, aggregated achievement maintained 
a direct negative influence on students’ mathematical 
subject-interests after considering the influence of 
students’ self-concepts into account. It is possible that the 
direct effect of social comparisons on students’ subject-
interests in mathematics is only observable at the 
beginning of secondary school, when students are 
grouped within a new class context. The new reference 
group could lead to very strong and, therefore, direct 
effects of social comparisons on students’ subject-
interests. Moreover, the direct effect from students’ 
mathematical competences on their subject-interests in 
English remained observable. This could be a 
methodological artifact that occurred because of the 
partly unreliable measurement of our constructs. Finally, 
within the fourth research question, the last model was 
analyzed with regard to the development of students’ 
subject-interests. Confirming the respective hypothesis, 
findings showed that the presented pattern of effects 
could also be found when looking at the development of 
students’ subject-interests in mathematics and English 
(FL) from grade 5 to grade 6. 
In sum, our results not only emphasize that students’ 
competences are an important predictor of their subject-
interests at the beginning of secondary school, but they 
also indicate that competences affect students’ subject-
interests along three different pathways. First, students’ 
individual achievements have a direct impact on their 
subject-interests in one domain; second, there are unique 
effects of class achievement on students’ subject-
interests within this domain; third, students’ subject-
interests are additionally affected by their individual 
achievements within another non-matching domain. 
Moreover, confirming previous studies, our findings 
showed that student grades and self-concepts are 
important mediators. Thereby, students mainly use their 
grades to perform achievement comparisons (c.f. Möller 
et al., 2009). Those achievement comparisons, in turn, 
primarily impact students’ self-concepts. Thus, students’ 

subject-interests are mostly impacted by their domain-
specific self-concepts. In accordance with prior findings 
(e.g., Trautwein et al., 2006), our results showed that 
student grades are negatively dependent on the average 
class achievement in the corresponding domain. 
Furthermore, school grades are used by students for self-
differentiation processes regarding dimensional 
comparisons. Since teachers assign grades in the context 
of the entire class, these dimensional comparisons are 
partially moderated by the average achievement of the 
class. Thus, our findings not only indicate unique effects 
of both achievement comparisons on students’ subject-
interests but also emphasize that they are related to each 
other. However, it should be mentioned that student 
achievement is not only an important predictor of the 
development of students’ subject-interests. Referring to 
the Person-Object Conception of Interests, interested 
persons tend to enlarge their knowledge about the object 
of interest and improve related competences (Krapp, 
2000, 2002b). Thus, it is assumed and was shown 
empirically that students’ achievement is also an 
important outcome of an individual interest (e.g. 
Denissen et al., 2007; Retelsdorf, Köller, & Möller, 
2011). 

4.2. Limitations of the study 
The first limitation is related to the measurement of 
achievement comparisons. It should be emphasized that 
we did not ask the students with whom and with which 
personal importance students perform dimensional or 
social comparisons. Thus, we can only assume that the 
observed effects can be traced back to students’ 
achievement comparisons. This restriction has to be 
considered when interpreting our results. However, the 
presented models comply with previous studies 
analyzing the I/E model and BFLPE. Only a few studies 
extended the common operationalization by directly 
asking the students about the performance of 
achievement comparisons (e.g., Möller & Marsh, 2013; 
Skaalvik & Rankin, 1995). 
A second limitation concerns the measurement of 
students’ English competences. The used competence 
test focused on the assessment of students’ receptive 
competences. However, their productive abilities, for 
instance their oral language use, were not captured. This 
could be an additional explanation for the lower effects 
of students’ competences on their subject-interests in the 
English domain compared to the mathematical domain. 
A third limitation concerns our last research question. 
Although we were able to analyze the influence of 
students’ competences, grades and self-concepts on the 
development of students’ subject-interests from grade 5 
to grade 6, we were not able to additionally take the 
impact of the development of students’ competences, 
grades and self-concepts on the development of students’ 
subject-interests into account. However, it was possible 
to empirically reconstruct the assumed temporal order 
that underlies the influential mechanisms. 
Finally, within the presented analyses, the differential 
impact of the school track the students were attending 
was not taken into account. Since German students are 
grouped within different school tracks according to their 
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school performance after four years of primary 
education, students with a high school performance are 
more likely to attend higher academic track schools, 
whereas lower performing students are more likely to 
attend middle or lower academic track schools. 
Accordingly, the observed impact of the achievement 
level of the classes could be traced back to the initial 
sorting into the various school tracks. However, we were 
not able to take the school track into account due to the 
fact that a corresponding multi-group comparison model 
did not converge with the data. As an explanation, we 
assume that the number of parameters in the last model is 
too high compared to the low number of middle and 
lower academic track schools participating in our study. 

4.3. Conclusion and further research questions 
Despite these limitations, our results indicate that the 
impact of dimensional comparisons on students’ subject-
interests at the beginning of secondary school is mediated 
by students’ self-concepts in both the mathematical and 
English domains. Social comparisons, however, seem to 
have a differential impact within these domains. 
Analyzing social and dimensional comparisons as well as 
both mediators in a single model allowed us to depict the 
various ways in which the development of students’ 
subject-interests in mathematics and English (FL) are 
affected by their competences, grades and self-concepts. 
Due to the fact that the effects of social and dimensional 
comparisons seem to be independent of each other, our 
results support the assumption that both achievement 
comparisons serve as different sources of information for 
students to evaluate their competence. Accordingly, 
social comparisons with the scholastic reference group 
can be expected to be mainly based on the notion of 
realistic self-evaluation, whereas dimensional 
comparisons seem to be based on self-differentiation and 
identity developmental processes (c.f. Chiu, 2012; 
Möller & Marsh, 2013). Since both achievement 
comparisons have a negative impact on students’ subject-
specific self-concepts and, thus, corresponding subject-
interests, students’ social and dimensional achievement 
comparisons seem to serve as a possible explanation for 
the common finding of declining academic interests 
during the school course. In order to understand whether 
the importance of achievement comparisons, as well as 
the mediation by students’ self-concepts, changes across 
school years, future research should analyze students’ 
differential interest development from early to late stages 
of secondary school. Concerning the practical 
implications of our study, our findings underline the 
importance of supporting students’ self-concepts to 
increase their interests for the school-subjects 
mathematics and English (FL). Moreover, the 
instructional practice of the teacher is an important 
influential factor, since our conception of students’ 
subject-interests comprises individual as well as 
situational aspects. According to the Person-Object 
Conception of Interest, instructional practices which 
support students’ need of competence experience, 
autonomy and social integration can be expected to create 
an instructional context in which the development of 
students’ subject-interests is well supported. In 
conclusion, students’ academic achievement 

comparisons are complex and multifaceted. The analysis 
of students’ achievement comparisons seems to be a good 
approach to capture the various ways how students’ 
competences impact on their subject-interests. 
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