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AcAdemic self-concept is a person’s perception of his or her 
abilities in academic endeavors, formed through experiences 
with the environment (Shavelson, Hubner, & Stanton, 1976) 
and based in particular on achievement feedback, such as 
school grades (Skaalvik & Skaalvik, 2002). As they influ-
ence motivation and effort in various domains (Eccles, 
O’Neill, & Wigfield, 2005), students’ ability-related self-
concepts are seen as a major determinant of subsequent 
learning (e.g., Retelsdorf, Köller, & Möller, 2014; Valentine, 
DuBois, & Cooper, 2004).

Studies analyzing the structure of academic self-concept 
have demonstrated that ability self-concepts for different 
school subjects can be understood to include at least two 
domains of academic self-concept: a mathematical and a 
verbal self-concept (Marsh, Byrne, & Shavelson, 1988). The 
present studies are concerned with a potential factor influ-
encing the formation of self-concept structure: the perceived 
similarity of school subjects.

Dimensional comparison theory (DCT; Möller & Marsh, 
2013) assumes that academic subjects can be aligned along 
a continuum that is derived from the different correlations of 
subject-specific self-concepts in the model of Marsh et al. 
(1988). Self-concepts for subjects that clearly belong either 
to the mathematical (math, physics, chemistry) or to the 

verbal domain (the mother tongue, foreign languages) are 
positioned at the end points of the continuum, as correlations 
between these subjects typically are very low. Self-concepts 
for other academic subjects also can be assigned along this 
continuum (Marsh et al., 1988). In DCT, subjects whose 
self-concepts are positioned far from each other on the con-
tinuum are called “dissimilar” subjects, whereas subjects 
whose self-concepts are positioned adjacent to each other 
are “similar” subjects. The assumption of a correspondence 
between self-concept correlations and subject similarity is 
addressed in a study by Haag and Götz (2012), who showed 
that mathematical subjects, like math and physics, are indeed 
described by students as very similar to each other in relation 
to various subject characteristics. For example, they are 
described as dealing with highly difficult connected topics 
that require a high degree of effort. In addition, verbal 
domain subjects, like English and German, are characterized 
as very similar to each other. For example, they are described 
as subjects with an emphasis on an exchange of views on 
topics that are up-to-date and relevant for daily life. Subjects 
from the mathematical and the verbal areas, respectively, 
were, however, characterized by students as very different 
from each other. The study by Haag and Götz therefore sup-
ports DCT’s assumption that subjects whose self-concept 
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correlations are small are perceived as rather dissimilar and 
that subjects with high self-concept correlations are per-
ceived as more similar.

In addition, DCT assumes that students overaccentuate the 
differences in their self-concepts for subjects with low self-
concept correlations, those at the opposing endpoints of the 
theoretical continuum; this is reflected in a bigger difference 
between math and verbal self-concepts than is found in the 
corresponding math and verbal achievement (e.g., Marsh, 
1986). This contrast effect between verbal and math self-con-
cepts is caused by dimensional comparisons (Möller & 
Köller, 2001): students’ intraindividual comparisons of their 
achievement in one subject with that in other subjects. As a 
result of dimensional comparisons, students form their ability 
self-concept in any given subject in relation to their achieve-
ment in other subjects. For example, imagine two students 
with identical grades in math. The contrast effect of dimen-
sional comparisons expresses itself in the phenomenon that a 
student with a better English grade will develop a lower math 
self-concept than a student with a lower English grade. This 
contrastive effect of dimensional comparisons between ver-
bal and mathematical subjects has been shown in various 
path-analytic (e.g., Möller, Pohlmann, Köller, & Marsh, 
2009; Marsh et al., 2014, 2015) and introspective studies 
(Möller & Husemann, 2006). Furthermore, experimental 
studies demonstrate the impact of dimensional comparisons 
on math-related and verbal self-concepts. Möller and Köller 
(2001), for example, set participants to work on tasks related 
to math ability and then tested how manipulated feedback on 
their math achievement in these tasks affected verbal self-
concept. Verbal self-concept was rated lower when the feed-
back on their achievement on the math-related tasks was 
high, and higher when it was low. Further, Pohlmann and 
Möller (2009; Study 3) analyzed self-concept differences in 
the math domain between participants who had been given 
different levels of performance feedback in the verbal 
domain, whereas feedback for performance in the math 
domain was held constant. There were strong differences in 
math self-concept across the different levels of verbal feed-
back: Math self-concept was lower after verbal feedback was 
high. Strickhouser and Zell (2015) found similar effects of 
feedback on verbal self-concept for math-related tasks.

For subject-specific self-concepts that are adjacent on the 
academic continuum, no contrast effects or assimilative 
effects of dimensional comparisons are found; that is, self-
concepts correspond more strongly than do achievements 
(e.g., Schilling, Sparfeldt, & Rost, 2004). A study by Marsh 
et al. (2015) offers an illustration of the distinction between 
between-domain comparisons and within-domain compari-
sons, showing significant contrast effects for comparisons 
between subjects that clearly belong either to the verbal or to 
the mathematical domain (that is, between subjects at the 
opposite ends of the theoretical academic continuum, what 
the authors call “far comparisons”) and significantly smaller 

contrast or assimilation effects for comparisons between 
subjects belonging to the same domain (that is, between sub-
jects close to each other on the theoretical academic contin-
uum, or “near comparisons”). Likewise, Jansen, Schroeders, 
Lüdtke, and Marsh (2015) analyzed dimensional compari-
son effects for five subjects and found contrast effects 
between math, physics, and chemistry and German, whereas 
small assimilative effects were found between the three sub-
jects of mathematics, physics, and chemistry.

A central hint about the connection between perceived sub-
ject similarity and the effects of dimensional comparisons is 
afforded in the study conducted by Möller, Streblow, and 
Pohlmann (2006), who asked students about their subjective 
ability beliefs—that is, whether math and verbal abilities are 
domain specific (that is, rather exclusive of each other) or not. 
Students who believed the underlying abilities to be negatively 
correlated and thus very dissimilar from each other showed 
much stronger differences between math and verbal self-con-
cepts (while controlling for math and verbal achievement) than 
did students who believed in the independence or positive cor-
respondence of math and verbal abilities. When students’ 
beliefs regarding the interdependence of math and verbal abili-
ties were interpreted as an aspect of perceived subject similar-
ity, this study showed that aspects of perceived subject 
similarity moderated the effects of dimensional comparisons in 
respect to math and verbal self-concept differences. 
Accordingly, Möller, Helm, Müller-Kalthoff, Nagy, and Marsh 
(2015) hypothesize that “different ability beliefs may predict 
either contrast or assimilation effects” (p. 434).

In summary, there is a growing body of research indicating 
subject similarity to be related to correspondences between 
subject-specific self-concepts, which in turn result from 
dimensional comparisons. However, all of this research is 
cross-sectional and does not allow for causal assumptions. 
Accordingly, although a correspondence between subject simi-
larity and self-concept correlations is postulated in DCT, the 
theory does not describe a causal effect between these vari-
ables. More precisely, DCT assumes that subjects for which 
contrastive effects of dimensional comparisons, and thus stron-
ger self-concept differences, can be found are perceived to be 
rather dissimilar (like math and English) and that weaker con-
trastive or assimilative effects of dimensional comparisons, 
and thus smaller self-concept differences, are found when two 
subjects are perceived to be more similar (like math and phys-
ics). In making this assumption, DCT goes beyond the original 
internal/external frame-of-reference model (I/E model; Marsh, 
1986), which describes the effects of dimensional comparisons 
on subject-specific self-concepts without integrating the vari-
ables that may moderate the effects of dimensional compari-
sons. DCT’s assumption of a direct correspondence between 
self-concept correlations and perceived similarity of the related 
subjects has not been directly tested until now.

Therefore, the present work aimed to test the assumption 
made in DCT, that self-concept differences correspond with 
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the perceived similarity of the school subjects in which per-
formances are compared. It goes still further, however, in 
experimentally examining the assumption that perceived 
subject similarity is a causal factor in dimensional compari-
son effects (cf., Möller, Helm, et al., 2015). To date, no study 
has experimentally analyzed the influence of perceived sub-
ject similarity on the size of self-concept differences. Even 
Möller et al. (2006), examining the role of similarity beliefs 
in dimensional comparison, dealt with cross-sectional data, 
which allow for making only post hoc explanations of the 
effects of subjective ability beliefs on self-concept differ-
ences. Hence, the present study aimed, first, to influence 
perceived subject similarity and then to analyze the effect of 
subject similarity on differences between math and verbal 
self-concepts as the outcome of dimensional comparisons.

The Present Research

The present study examines perceived subject similarity 
as a crucial factor in the process of dimensional comparison 
between achievements in two school subjects. On the basis of 
DCT, it is assumed that the similarity of school subjects per-
ceived by a student influences the outcome of the dimen-
sional comparison this student makes: The perception of 
lower subject similarity leads to bigger differences between 
subject-specific self-concepts than does the perception of a 
higher similarity. To analyze the effect of perceived subject 
similarity on self-concept differences, perceived subject sim-
ilarity was manipulated experimentally. In Study 1, higher or 
lower similarity was prompted by instructions to look either 
for similarities or for dissimilarities between math and 
German school subjects. Study 2 applied the same paradigm 
to subjects more adjacent on the academic continuum—
namely, math and physics (Study 2a) and German and English 
(Study 2b), respectively. In all studies, domain-specific self-
concept differences were expected to be stronger for partici-
pants primed to focus on dissimilarities between the subjects 
than for those focusing on similarities between the subjects 
(thus perceiving the subjects as more similar).

Study 1

Our first study tests the assumption that perceived similar-
ity of the subjects math and German influences the outcome of 
dimensional comparisons between subject-specific achieve-
ments. Our hypothesis is as follows: A lower similarity percep-
tion leads to bigger differences between math and German 
self-concepts than does a higher similarity perception.

Method

Sample. Participants were N = 394 students from 19 classes 
in three selective high schools in Germany. For reasons of 
treatment integrity, the data of 41 students who named fewer 

than three similarities or dissimilarities were not included in 
the analyses. The final sample consisted of N = 351 students 
(46.5% female; mean age = 14.75, SD = 2.27). Participants 
were randomly assigned to one of the two conditions of the 
independent variable: high-similarity perception (n = 174) 
or low-similarity perception (n = 177).

Operationalization of Variables
Independent variable. The two experimental conditions 

of the independent variable similarity perception (high vs. 
low) were induced by instructing participants to list as many 
similarities or dissimilarities between the two subjects math 
and German as possible. After they were prompted to list 
subject similarities, participants were expected to perceive 
the subjects as relatively similar (high-similarity perception); 
those who were asked to list dissimilarities were expected to 
perceive the subjects as relatively dissimilar (low-similarity 
perception). Students’ listings were checked afterward and 
those listings were excluded that did not refer to aspects of 
the subjects, to the manner of instruction, or to the subjects’ 
teachers.

Dependent variable. Differences between subject-
specific self-concepts constituted the dependent variable. 
Subject-specific self-concepts were measured with six-
item scales that were adequately reliable (Cronbach’s alpha 
for the math scale = .89; Cronbach’s alpha for the German 
scale = .87). Five items were adopted from Jopt’s (1978) and 
Jerusalem’s (1984) work and one from Helm et al. (2012). A 
sample item read, “I am good at working on tasks and under-
standing problems in math [German]”. Students responded 
to each item on a 5-point scale (from 1 = strongly disagree 
to 5 = strongly agree). For negatively coded items, the scores 
were reverse coded so that higher scores indicated a higher 
self-concept. Absolute differences between math and Ger-
man self-concept were calculated for each student, and the 
means of these differences were used as the dependent vari-
able (Cronbach’s alpha for the scale Absolute Self-Concept 
Difference = .82).

Covariate. Differences between students’ math and Ger-
man grades constituted the covariate. Grades from students’ 
most recent school reports were obtained by self-report 
before the independent variable was realized, and the mean 
absolute difference between the grades was calculated for the 
two priming groups. Grades in German schools range from 1 
(very good) to 6 (very poor). The most recent school reports 
dated back approximately 1 month. Grades were recoded so 
that high scores indicated more positive achievement.

Manipulation check. As a manipulation check, students 
rated the similarity of math and German. It was expected 
that perceived similarity would be influenced by the focus 
on similarities or dissimilarities in the comparison of the 



Helm et al.

4

subjects and would turn out smaller for students focusing on 
dissimilarities than for students focusing on similarities. The 
phrasing of the item was “Math and German are . . . 1 = very 
different to 5 = very similar.”

Materials and Procedure. Testing took place during classes; 
participation was voluntary and anonymous, and parents 
also were asked for informed consent prior to data collec-
tion. Participating students were told that they were to make 
different assessments of diverse characteristics of different 
school subjects and of themselves. The two tasks were con-
veyed as being unrelated to each other. Participants com-
pleted a questionnaire that prompted the priming task and, in 
the following sections, were asked about self-concepts of 
ability in the school subjects math and German as well as 
about the subjects’ perceived similarity. Participants were 
assigned randomly to one of the two independent variable 
conditions. The randomized allocation to the two groups 
aimed at ensuring that the groups did not differ systemati-
cally in variables potentially affecting on the dependent vari-
able, like gender or ability in the two subjects.

Realization of the independent variable consisted of the 
request to compare math and German to each other, in regard 
either to their similarities (high-similarity group) or to their 
dissimilarities (low-similarity group). Students were instructed 
to try to name similarities or dissimilarities between math and 
German. By way of assistance they were given an example, 
formulated in the following way for the high-similarity group:

A student thinking about the subjects of arts and physical education 
may find the following similarities between the subjects: Lessons 
don’t take place in the classroom; we don’t learn from a textbook; I 
like the teachers of both subjects; and so on.

The phrasing of the example for the low-similarity group 
was as follows:

A student thinking about the subjects of arts and physical education 
may find the following differences between the subjects: In physical 
education, we get much exercise, in arts we don’t; in physical 
education we perform in the gym, in arts we work in the arts 
classroom; I like the teacher of one of the subjects, the other one I 
don’t; and so on.

Then students were instructed to note down every simi-
larity (or dissimilarity) of the subjects themselves, the teach-
ers, or the manner of instruction in that subject. After they 
had noted down their subject-specific self-concepts and 
indicated their assessment of the perceived similarity of the 
subjects, participants were thanked for their participation 
and then debriefed.

Results

As the study design was experimental, data were ana-
lyzed by conducting one-sided t tests for independent 

samples. Due to the slightly different numbers of missing 
values, different degrees of freedom resulted.

Treatment Integrity. Over the whole sample, students listed 
on average M = 6.02 (SD = 1.82) similarities and M = 5.45 
(SD = 1.93) dissimilarities. Students’ answers comprised, for 
example, descriptions of typical operations during lessons, 
like writing or calculating; the underlying abilities needed 
for the subjects (for example, “In German, you need creativ-
ity; in math, logical thinking”); or instruction-related aspects 
(“In both subjects we work in groups from time to time”). 
They also referred to teachers’ attributes (“Our math teacher 
isn’t good at explaining things, yet our German teacher is 
good at that”).

Manipulation Check. The manipulation check showed 
lower perceived similarity for the low-similarity group (M = 
2.29, SD = 0.80) than for the high-similarity group (M = 
2.44, SD = 0.97), indicating successful realization of the 
independent variable, t(345) = 1.63, p < .05, d = 0.17.

Covariate. The difference between math and German 
achievement did not differ significantly between the two 
priming groups (high-similarity group, M = 0.73, SD = 0.72; 
low-similarity group, M = 0.72, SD = 0.66), t(349) = 0.05, ns, 
d = 0.01.

Testing of the Hypothesis. The absolute difference between 
math and German self-concepts was greater in the low-sim-
ilarity group (M = 1.13, SD = 0.83) than in the high-similar-
ity group (M = 0.95, SD = 0.89), t(349) = 2.12, p < .05, d = 
0.23; thus, our hypothesis was confirmed.1

Discussion

This study is the first to experimentally demonstrate the 
effects of perceived subject similarity on self-concept differ-
ences. It successfully tested the effect of a comparison of 
two school subjects—namely, similarities or dissimilarities 
between math and German—on perceptions of similarity 
between the two school subjects. Perceived similarity was 
smaller for the group focusing on the dissimilarities of the 
subjects, as the manipulation check showed. The effect sizes 
for the manipulation were small, presumably because simi-
larity perceptions regarding school subjects are formed over 
time, through enduring experiences in and out of school. For 
this reason, stronger effects from our short intervention were 
not expected.

Moreover, and most importantly, perceived subject simi-
larity affected self-concept differences: A lower-similarity 
perception did indeed lead to a stronger self-concept differ-
ence than did a higher-similarity perception. Hence, convic-
tions about the subjects themselves that contribute to the 
perceived similarity of the subjects seem to play a role in the 
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formation of subject-specific self-concepts. This is in keep-
ing with DCT, where contrastive dimensional comparison 
effects are expected to be stronger when perceived subject 
similarity is low.

An interesting result of this study is that students named 
more similarities than dissimilarities, although the two com-
pared subjects were expected to be perceived as rather dis-
similar (as confirmed by the manipulation check). One 
possible explanation is that, despite both subjects being 
rather dissimilar with regard to the skills one needs to be 
successful, such as calculating or formulating difficult sen-
tences, in the eyes of the students, it was a simpler task to 
find similarities between them, given that they are both 
important subjects and both take a larger proportion of teach-
ing lessons per week. These two aspects, importance and 
teaching time, were frequently mentioned commonalities 
between both subjects in our Study 1. These commonalities 
establish the centrality of both subjects in the German cur-
riculum without necessarily engendering perceived similar-
ity with regard to content; this latter is likely to be the more 
important factor in perceptions of the overall similarity of 
school subjects, given that the former are primarily circum-
stantial and do not go to the substantive content per se.

To sum up, our study is the first to provide experimental 
evidence that similarity perceptions do indeed affect self-
concept differences between math and German. However, 
math and German are located at opposed ends of the similar-
ity continuum of academic domains. The question is whether 
the effect of perceived subject similarity on self-concept dif-
ferences will also be observed with subject-specific self-con-
cepts closely located on the continuum. If so, we can assume 
the influence of perceived subject similarity on self-concept 
differences to be a more general mechanism in dimensional 
comparison in the academic domain, not only working in 
relation to the two prototypes of verbal and mathematical 
subjects. To answer this question of the generality of the 
mechanism, more-similar subjects were tested in Study 2a 
(math and physics) and Study 2b (German and English).

Study 2

The purpose of our second study was to test whether per-
ceived subject similarity also affects self-concept differ-
ences between more-similar school subjects. The study 
aimed to replicate the results of Study 1 by applying the 
priming paradigm in school subjects that were expected to 
be seen as rather similar by students. Accordingly, the study 
was set up to trigger perceived similarities or dissimilarities 
between math and physics in Study 2a and between German 
and English in Study 2b. As Marsh et al. (2015) point out, 
self-concept differences are lower when both compared sub-
jects come from the same academic domain cluster (math/
science or verbal) of the similarity continuum. However, we 
also assumed that similarity perceptions for subjects from 

the same domain were malleable and aimed to prove the 
general role of perceived subject similarity in dimensional 
comparisons for two subjects that are adjacent on the aca-
demic similarity continuum. Thus, our hypothesis again is 
that a lower perceived similarity between math and physics 
(Study 2a) or between German and English (Study 2b) leads 
to greater differences between subject-specific self-concepts 
than does a higher perceived similarity.

Method

Sample. In the sample addressing math and physics (Study 
2a), there were N = 161 students from 18 classes from high 
schools in Germany. Again, for the purposes of testing by 
inferential statistics, only students who named three or more 
similarities/dissimilarities were included (N = 148; mean 
age = 15.04, SD = 2.00; 53% female). Participants were ran-
domly assigned to one of the two priming conditions: high 
similarity (n = 80) or low similarity (n = 68).

The sample addressing German and English (Study 2b) 
comprised N = 173 students from the same high schools; N = 
161 were included in inferential data analysis (mean age = 
15.24, SD = 2.09; 52.4% female). Again, for reasons of treat-
ment integrity, the data of six students, who named fewer than 
three similarities or dissimilarities, were not included in the 
analyses. Students were randomly assigned to the two priming 
conditions: high similarity (n = 82) or low similarity (n = 79).

Variables
Independent variable. Again, similarity perception (high 

vs. low) constituted the independent variable. As with Study 
1, participants were instructed to list either similarities or 
dissimilarities between the subjects math and physics (Study 
2a) or German and English (Study 2b).

Dependent variable. As in Study 1, subject-specific self-
concepts were measured with six-item scales; reliabilities 
were satisfactory (Cronbach’s alpha for math = .86; phys-
ics = .87; German = .80; English = .85). Again, higher scores 
indicated a higher self-concept. Mean absolute differences 
between math and physics, as well as German and English 
self-concept, were used as the dependent variables (Cron-
bach’s alpha for the math-physics scale = .85; for the Ger-
man-English scale = .79).

Covariate. Grades from the last school report were again 
obtained by self-report before the independent variable was 
realized; differences of achievement in the subjects were 
controlled for.

Manipulation check. The manipulation check was done 
by instructing students to rate the similarity of math and 
physics or German and English (rating from 1 = very dissimi-
lar to 5 = very similar).
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Materials and Procedure. The procedure and materials 
were set up as per Study 1, differing only in the school sub-
jects compared.

Results

Again, data were analyzed by conducting one-sided t 
tests for independent samples. Due to slightly different miss-
ing values, different degrees of freedom resulted.

Study 2a: Math and Physics
Treatment integrity. Students listed M = 6.02 (SD = 1.83) 

similarities and M = 5.84 (SD = 1.85) dissimilarities; this 
again can be interpreted as indicative of the integrity of the 
manipulation of the independent variable.

Manipulation check. Analyses of the manipulation check 
resulted in lower scores in perceived similarity for the dis-
similarity group (M = 3.65, SD = 0.94) compared to the simi-
larity group (M = 4.12, SD = 0.84), t(141) = 3.15, p = .001, 
d = 0.53. The results thus indicate that the priming effec-
tively influenced the perceived similarity of the subjects.

Covariate. The difference between math and physics 
achievement did not differ significantly between the two 
groups (high-similarity group, M = 0.63, SD = 0.67; low-
similarity group, M = 0.64, SD = 0.65), t(140) = 0.04, ns, d = 
0.02.

Testing of the hypothesis. For math and physics, test-
ing our hypothesis showed stronger differences in subject-
specific self-concepts in the low-similarity group (M = 0.86, 
SD = 0.72) compared to the high-similarity group (M = 0.66, 
SD = 0.65), t(146) = 1.78, p < .05, d = 0.30. As expected and 
in keeping with DCT, similarity perception effectively influ-
enced differences between domain-specific academic self-
concepts.2

Study 2b: German and English
Treatment integrity. Students (whole sample) listed M = 

5.69 (SD = 1.97) similarities and M = 4.97 (SD = 2.04) dis-
similarities.

Manipulation check. The manipulation check showed 
lower scores in perceived similarity for the subjects of the 
low-similarity group (M = 2.66, SD = 1.08) compared to the 
high-similarity group (M = 3.20, SD = 1.00), t(159) = 1.76, p 
< .01, d = 0.49. Perceived similarity of English and German 
was lower than for math and physics but higher than for the 
contrasting subjects math and German.

Covariate. Again, a t test showed that the difference 
between achievements did not differ significantly between 
the two groups (high-similarity group, M = 0.42, SD = 0.55; 

low similarity group, M = 0.52, SD = 0.55), t(152) = 1.15, p = 
.13, d = 0.19.

Testing of the hypothesis. Testing of our hypothesis 
showed stronger differences in subject-specific self-con-
cepts in the low-similarity group (M = 0.78, SD = 0.68) com-
pared to the high-similarity group (M = 0.61, SD = 0.53), 
t(159) = 1.760, p < .05, d = 0.28. Hence, for German and 
English also, perception of similarity effectively influenced 
differences between academic self-concepts.3

Discussion

Studies 2a and 2b analyzed the effect of a manipulation of 
perceived similarity of school subjects generally perceived 
to be rather similar. First, perceived subject similarity was 
again, as in Study 1, influenced successfully. Second, and 
centrally, self-concept differences between math and physics 
on the one hand, and German and English on the other hand, 
were stronger where lower subject similarity had been 
induced. Controlling for students’ grades, and given the 
experimental control of other variables, it can thus be 
assumed that perceived subject similarity affected differ-
ences between academic self-concepts.

General Discussion

The present studies triggered perceived similarities or 
dissimilarities between two school subjects, and thus a 
higher or lower perceived similarity, prior to students being 
asked to indicate their domain-specific self-concepts. It was 
expected that subject similarity would influence the outcome 
of the dimensional comparison process, namely, that a lower 
perceived similarity would lead to bigger self-concept dif-
ferences than would a higher perceived similarity. It was 
found that perceived subject similarity did have the expected 
effect on the difference between subject-specific self-con-
cepts. This result is of central importance for the theoretical 
underpinnings of DCT, since it supports DCT’s idea that per-
ceived subject similarity is reflected in differences between 
students’ self-concepts. Moreover, the findings demonstrate 
support for our hypothesis that perceived subject similarity 
affects the differences between subject-specific academic 
self-concepts, and thereby they also go beyond the assump-
tion in DCT of a mere correspondence between subject simi-
larity and self-concept differences.

This result therefore constitutes an important advance in 
academic self-concept research, since the preceding correla-
tional studies were not able to systematically vary perceived 
subject similarity. Our research shows that by varying per-
ceived subject similarity, differences in self-concepts can be 
influenced, and that subject similarity is not merely a func-
tion of similarity of grades achieved in subjects. Moreover, 
the effect of (dis)similarity perceptions was found both for 
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subjects adjacent or situated nearby on the similarity con-
tinuum of academic domains and for subjects located at the 
two end poles of this continuum; this speaks for the general-
izability of the findings.

Interestingly, both perceived subject similarity and self-
concept differences were influenced more strongly for more-
similar subjects than for more-dissimilar subjects, as the 
effect sizes show. One possible reason for this finding could 
be that the similarity of math and German is less malleable 
than the similarity of other school subjects since they are 
central school subjects that are taught intensively from 
Grade 1 on. Hence, the similarity perceptions for math and 
German could be less amenable to influence. Nevertheless, 
perceived similarity and the dimensional comparisons 
between these two subjects were influenced by our experi-
mental manipulation in the expected direction.

Thus, the results of the present studies, aside from their 
significance for DCT, have important implications for self-
concept theory in general also. In all three studies the (dis)
similarity manipulation was successful, and changed sub-
ject-specific self-concepts, despite the fact that students had 
already had prolonged experience with these school sub-
jects. According to Markus and Kunda (1986), general self-
descriptions are relatively stable over time, whereas more 
domain-specific self-concepts, such as those related to the 
social or the academic self, are more variable. Our results 
thus can be interpreted as supportive of models that concep-
tualize the academic self-concept as situational and 
malleable.

Strengths, Educational Implications, and Limitations

The strength of the present studies clearly lies in the 
experimental research design, as it allows for more direct 
inferences about the effect of perceived subject similarity on 
the differences between subject-specific self-concepts. In 
contrast, field studies, such as the study by Möller et al. 
(2006) on the effects of students’ beliefs about the interde-
pendence of domain-specific abilities and self-concept dif-
ferences, can draw only inferences on a correlational basis. 
The results of our studies show that such similarity beliefs 
are not only connected to but can be assumed to play a cen-
tral role in dimensional comparison outcomes.

The main result of the present studies therefore is that a 
student’s perception of subject similarity can make a differ-
ence in her or his subject-specific self-concepts. On the one 
hand, students who perceive two subjects as dissimilar show 
stronger differences between their self-concepts than do stu-
dents who perceive two subjects as similar. Both perceptions 
may have particular strengths and shortcomings: The per-
ception of a lower similarity of two subjects can be benefi-
cial, since it increases self-concept differences and 
subsequently leads to a more differentiated self-concept, 
with greater accentuation of strengths and weaknesses. As 

self-complexity research suggests, such differentiated self-
concepts often lead to higher overall well-being (e.g., Koch 
& Shepperd, 2004). This finding is consistent with the results 
of Möller and Husemann (2006), who found that after a neg-
ative event or negative feedback in one domain, people often 
draw dimensional comparisons with a more favorable 
domain, thereby enhancing their mood by focusing less on 
the worse-off domain and more on the better-off domain (see 
also Möller & Marsh, 2013). The perception of low similar-
ity of school subjects may have positive consequences for 
the intraindividually better-off subject and yet have negative 
consequences for self-concept in the intraindividually 
worse-off subject. This is important because self-concepts 
influence subsequent motivation, course choices, and 
achievement in the related area (e.g., Eccles et al., 2005; 
Marsh & Köller, 2004; Möller, Retelsdorf, Köller, & Marsh, 
2011; Retelsdorf et al., 2014; Valentine et al., 2004). Thus, 
students benefiting from the contrastive effects of dimen-
sional comparisons through enhanced self-concept in their 
better subject may also benefit in academic achievement and 
achievement-related variables for this subject as well, while 
suffering correspondingly in their worse subject. However, 
studies testing the effects of self-concept on noncorrespond-
ing achievement (see studies testing the reciprocal I/E 
model, e.g., Möller et al., 2011; Möller, Zimmermann, & 
Köller, 2014) show only very small direct effects of self-
concept on nonmatching achievement. Yet, the effect of self-
concept on motivation and achievement in the corresponding 
area can pose a problem for students who develop an unreal-
istically low self-concept of their ability, as this eventually 
diminishes their motivation and greatly reduces their effort 
in this subject (e.g., Köller, Daniels, Schnabel, & Baumert, 
2000); students may also prematurely opt to specialize in the 
other subject. One group of students, among others, for 
whom this could be the case is gifted children, who also are 
subject to the effects of dimensional comparisons (Plucker 
& Stocking, 2001). As this group of students is likely to 
achieve well in a broad range of academic matters, devalua-
tion of and reduced effort in a subject where they achieve 
less well and yet in which they are nevertheless interested 
would be an unfortunate result of dimensional comparisons.

On the other hand, students who perceive subjects as 
rather similar have smaller differences between their self-
concepts and therefore may have reduced negative conse-
quences for self-concept in their intraindividually worse-off 
subject, in addition to reduced positive consequences in the 
intraindividually better-off subject. This could be problem-
atic in terms of making decisions about specializing in a par-
ticular direction and in choosing courses.

These considerations are also suggestive of practical edu-
cational implications: Any factor related to the perceived 
similarity or dissimilarity of school subjects can be assumed 
to influence students’ perceptions of their ability in different 
subjects, and their perceived strengths and weaknesses, with 
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the resultant advantages and disadvantages of contrasting 
dimensional comparisons that have been outlined above, that 
is, reduced effort and achievement for the weaker subject, 
increased effort and achievement for the better-off subject, 
and a facilitated decision making in terms of academic 
choices. Factors that influence students’ perceived subject 
similarity may include, for example, teachers’ (and parents’) 
perceptions of subject (dis)similarity. Teachers’ and parents’ 
attitudes are also in general important influences on students’ 
attitudes (e.g., Eccles Parsons, Adler, & Kaczala, 1982; 
Shavelson et al., 1976). Teachers who pronounce dissimilar-
ity beliefs for different subjects may contribute to bigger self-
concept differences in students, whereas similarity beliefs 
may contribute to smaller self-concept differences. Hence, 
for students with strong, overaccentuated self-concept differ-
ences and a resulting diminished self-concept in their weaker 
subject, it could be beneficial to show them quite explicitly 
the similarities between different school subjects—for exam-
ple, the dependence of achievement in every subject upon 
interest, effort, and learning strategies. Teachers should also 
know about the consequences of similarity beliefs and should 
communicate to students that different academic abilities are 
not mutually exclusive.

A limitation of our study is that we tested our hypothesis 
solely on subjects clearly belonging to either the verbal or 
the mathematical domain. This gives rise to the question 
whether our findings are generalizable to subjects not clearly 
assignable to one of the two domains, such as geography and 
social sciences.

To sum up, many studies on DCT confirm its basic assump-
tions and, in particular, support the effects of dimensional com-
parisons on noncorresponding self-concepts, but there have 
been only a few studies using experimental methods to shed 
more light on the dimensional comparison process itself (e.g., 
Möller & Köller, 2001; Pohlmann & Möller, 2009; Strickhouser 
& Zell, 2015). The present research helps us to understand the 
role of perceived subject similarity as a factor influencing the 
effects of dimensional comparison processes.

Notes

1. An analysis of the data with all students showed no effect of the 
independent variable on self-concept difference, t(386) = 1.28, ns.

2. When students who named fewer than three similarities or 
dissimilarities were included, the effect of the independent variable 
on the self-concept difference was also significant, t(157) = 1.82, 
p < .05.

3. When students who named fewer than three similarities or 
dissimilarities were included, the effect of the independent variable 
on the self-concept difference was not significant, t(170) = 1.54, ns.
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