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Abstract
Dimensional comparison theory (DCT; Möller & Marsh 2013:Psychological Review, 
120(3), 544–560), first formulated 10 years ago, describes individuals’ internal com-
parison processes applied between different areas of their lives. Dimensional com-
parisons explain the seemingly counterintuitive phenomenon that students’ verbal 
and mathematical self-concepts are almost uncorrelated, even though mathematical 
and verbal performances correlate highly positively: When students compare their 
performance in verbal and mathematical domains, dimensional comparisons lead to 
a contrast effect: students overestimate their ability in the intra-individually better 
domain and underestimate their ability in their intra-individually weaker domain, 
leading to near-zero correlations between the respective self-concepts.
This paper describes diverse extensions of the classic DCT into a variety of predic-
tors (especially various school subjects, beyond math and native language) and crite-
ria (especially task value components, in addition to subject-specific self-concepts) 
and extensions of the applicability of the DCT as an educational psychological the-
ory to contexts such as clinical and health psychology. Recent findings on the psy-
chological processes that trigger, accompany, and follow dimensional comparisons 
are summarized, before an overview of different methods to capture dimensional 
comparisons is given, and further research directions are discussed.
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Introduction

The theory of dimensional comparisons (DCT; Möller & Marsh, 2013), formu-
lated 10 years ago, describes individuals’ internal comparison processes as applied 
between different areas of their lives. Dimensional comparisons, initially discov-
ered in educational psychology, explain the seemingly counterintuitive phenomenon 
noted by Marsh (1986): that students’ verbal and mathematical self-concepts are 
almost uncorrelated, even though mathematical and verbal performance are highly 
positively correlated. This pattern of results, which has been found empirically 
very consistently, has been explained by the contrasting effects of psychological 
processes, which were called dimensional comparisons firstly in Möller and Köller 
(2001a): When students compare their performance in verbal and mathematical 
domains, they overestimate the differences between their ability evaluations in these 
two domains by overestimating themselves in their intra-individually better domain, 
and underestimating themselves in their intra-individually weaker domain.

Since the formulation of the DCT 10  years ago, a dynamic progression in the 
research landscape has led to new insights into the antecedents, psychological pro-
cesses, and consequences of dimensional comparisons. Some reviews have treated 
DCT as a genuine educational psychological theory (Richter et al., 2019; Wigfield & 
Eccles, 2020). Its formulation was associated with the hope of boosting research on 
dimensional comparisons in a broader range of fields. Examples of such hopes being 
fulfilled are the treatment of DCT by Unkelbach et al. (2023) in a recent review arti-
cle in Social Psychology, or the meta-analysis by Wan et al. (2021) in Psychological 
Bulletin. Several publications outside of educational psychology also refer to DCT. 
Research on dimensional comparisons in recent years has considered a variety of 
predictors (especially various school subjects, in addition to math and native lan-
guage) and criteria (especially task value components, in addition to subject-specific 
self-concepts), mostly finding contrast effects. However, the number of experimental 
studies has increased only to a relatively small extent.

This paper firstly summarizes the main assumptions of DCT, before turning to 
theoretical developments initiated since DCT’s emergence, and provides a current 
inventory of empirical research on dimensional comparisons, demonstrating how the 
theory and corresponding models have stimulated and extended the research field. 
Concluding, it highlights prospects for future research efforts.

Dimensional Comparison Theory

Dimensional comparisons as intraindividual comparisons between different domains 
have been the subject of research in educational psychology since the 1980s, when 
Marsh (1986) described an interesting phenomenon that at first seemed paradoxi-
cal: While student achievement and grades in first language subjects and math were 
relatively highly positively correlated, the corresponding self-concepts were only 
weakly correlated. Marsh (1986) then developed the internal/external frame of ref-
erence model (I/E model), according to which students form their subject-specific 
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self-concepts using two types of frames of reference: According to this model, 
social (external) comparisons of one’s performance in a subject with the perfor-
mance of classmates lead to positive correlations between performance and self-
concepts within subjects (in path analyses, to positive regression coefficients from 
performance in the subject to corresponding self-concepts).

However, intra-individual (internal) comparisons of performance in the verbal 
and math/science domains lead to contrasting processes: The better the performance 
in one subject, the lower the subject-specific self-concept in the other subject. In an 
intra-individual comparison, students thus increase their self-concept in the domain 
in which they are stronger, while decreasing their self-concept in the domain in 
which they are weaker. These comparisons thus lead to biases in self-assessment: 
overestimations in relatively strong domains and underestimations in those of rela-
tive weakness. Moreover, the joint operation of social and dimensional comparisons 
leads to negative path coefficients from performance in one domain to self-concept 
in the other (Marsh, 1986; see Fig. 1). A meta-analysis of 69 path-analytic studies 
(Möller et al., 2009a, 2009b) revealed a strongly positive mean correlation between 
math and verbal achievements, which was much higher than the mean correlation 
between math and verbal self-concepts. The path coefficients from math achieve-
ment to math self-concept, and from verbal achievement to verbal self-concept, were 
substantial and positive, interpreted as effects of social comparison processes sup-
ported by results from experimental studies.

In addition, there were significant negative regression coefficients from achieve-
ment in the verbal subject to math self-concept, and from achievement in math to 
verbal self-concept, which were interpreted as dimensional comparison effects. The 
I/E model predictions were confirmed in work on primary school students (Faber, 
1992), young adults (Marsh, 1990a), older people (Möller & Weber, 2001), gifted 
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Fig. 1   The I/E model: Results of a meta-analytic path-analysis on the relations between math and verbal 
achievement and math and verbal self-concept (from Möller et al., 2020)
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students (Mui et  al.,  2000; Plucker & Stocking, 2001), and learning-disabled stu-
dents (Möller et al., 2009a, 2009b; later supported by Xia et al., 2021, who exam-
ined dimensional comparison effects in left-behind children in China). Thus, the 
generalizability of the effects of dimensional comparison between different groups 
is high.

DCT has raised and partially answered conceptual questions about dimensional 
comparisons, structured existing research findings, and posed further unanswered 
questions. After 10 years, it seems timely to draw a first systematic summation and 
to ask what impact the theory has had on empirical research, what progress has been 
made on the theoretical and the empirical side within and outside educational psy-
chology, and what further desiderata exist.

DCT has been described in a similar way to previous comparison theories, emerg-
ing before 2013. These are, on the one hand, Festinger’s (1954) social comparison 
theory and, on the other hand, Albert’s (1977) temporal comparison theory. DCT is 
founded on presenting empirical evidence on the central questions that comparison 
theories try to answer—the “why,” “with what,” and “with what effect” questions 
formulated by Suls et al. (2002) in regard to social comparison theory. These ques-
tions are central to all kinds of comparison processes: they address the occurrence 
of and motivations or goals for dimensional comparisons (“why?”), the (choice of) 
standards of comparison (“with what?”), and the effects of dimensional comparisons 
(“with what effect?”).

First, the “why” question, “why engage in dimensional comparisons?,” addressed 
the typical motivations for dimensional comparisons. By 2013, it was already well 
established, on the basis of the findings of introspective studies (Möller & Huse-
mann, 2006; Möller & Weber, 2001) and experiments (Möller & Köller, 2001a; 
Pohlmann & Möller, 2009) that motivations to increase one’s self-worth and to 
improve one’s mood were causal of dimensional comparisons. It was also sug-
gested at that time that the motivation to differentiate one’s self-image could trigger 
dimensional comparisons (Möller & Marsh, 2013). Some years later, Wolff et  al., 
(2018a, 2018b, 2018c, 2018d) experimentally investigated the motivations behind 
different comparison processes. They gave their participants vignettes with achieve-
ment information on a fictitious person motivated alternatively to evaluate, enhance, 
improve, or differentiate themself. A central result is that dimensional comparisons 
in all directions were highly prevalent under the self-differentiation motivation. In 
contrast, the prevalence of dimensional comparisons was relatively low under the 
other three motivations.

The first publication of an experimental study illustrated that information about 
achievement in verbal and math domains led to contrasting dimensional compari-
son processes for math and verbal self-concepts, as assumed in the path-analyses 
(Möller & Köller, 2001a). Möller and Köller (2001a) also showed that satisfaction 
with a test result increased when a second test result was relatively more negative. 
Such experimental studies (see also Möller, 2005) are critical, since experimental 
manipulations are a strong way to reveal insights into the causal mechanisms of 
dimensional comparisons.

Second, the “with what” question, “Which domains are compared in dimensional 
comparisons?” asked about the choice of comparison standards. Here, the diary 
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studies showed that various domains of life were used as standards for dimensional 
comparison. After “academic matters,” relationships with friends were the most 
critical comparison standard for dimensional comparisons. The majority of com-
parisons were dimensional upward comparisons: The standard dimension was rated 
slightly better in comparison with the target domain. Upward comparisons took 
place mainly when people were in a bad mood.

In the tradition of the I/E model, only math and verbal (first language or L1) sub-
jects were compared. Some authors however did include additional subjects in their 
studies, to answer the “with what” question (e.g., Science: Chiu, 2012; physics/sec-
ond language L2: Möller et al., 2006a, 2006b; Sparfeldt et al., 2006; physics/biol-
ogy, history/L2: Schilling et al., 2006; sports: Tietjens et al., 2005). One result of 
analyzing dimensional comparison effects in additional subjects was the positive or 
less negative dimensional comparison effects found between subjects perceived by 
students as relatively similar, like math and science. Positive effects were interpreted 
as assimilation effects: e.g., good math achievement leads to higher physics self-
concepts (e.g., Möller et al., 2006a, 2006b). DCT later integrated such assimilation 
effects (and various other phenomena) by establishing the generalized I/E model 
(see below).

Third, the DCT discussed the “with what effect” question: What effects do dimen-
sional comparisons have? In the spirit of the I/E model, academic self-concept was 
the central dependent variable for the related research. It was found that dimensional 
comparisons showed more substantial contrast effects when students believed that 
mathematical and verbal aptitudes were negatively correlated (Möller et al., 2006a, 
2006b; on further moderators of the effects of dimensional comparisons, see below).

In some countries, such as Germany, science instruction is divided into biology, 
physics, and chemistry (particularly in the academic track). In other countries (or 
tracks), the subject is called science and comprises physics, chemistry, and biol-
ogy. Therefore, some studies on the GI/E model deal with relations between science 
achievement and self-concept and math or verbal achievement and self-concept. 
Other studies, e.g., from Germany, allow us to analyze relations within biology, 
physics, and chemistry, and between biology, physics, and chemistry on the one 
hand, and math and verbal subjects on the other. These differences may lead to small 
contrast effects when looking at science and math, and to small assimilation effects 
between physics, chemistry, and math, which can be interpreted as an indicator of 
the higher similarity between math and physics (chemistry) compared to math and 
science (including biology).

The first longitudinal studies (Köller et al., 1999; Marsh & Köller, 2004; Marsh 
& Yeung, 1998; Marsh et al., 2001; Möller & Köller, 2001b) were conducted within 
the framework of the “reciprocal I/E model” (RI/E model; Möller et  al., 2011), 
which goes beyond the traditional I/E model in postulating longitudinal negative 
dimensional comparison effects of achievements on self-concept. Of these early 
findings, very few showed the effects of dimensional comparisons on cognitive, 
affective, motivational, and behavioral variables other than academic self-concept, 
but the Möller and Husemann (2006) diary study, for example, showed positive 
effects on individuals’ moods after dimensional upward comparisons (and negative 
effects after downward comparisons).
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In addition, DCT has addressed the effects of dimensional comparisons made 
by teachers, parents, and classmates, rather than by the students themselves. When 
teachers (Marsh et  al., 1984) and classmates (Pohlmann et  al., 2004) were asked 
about students’ subject-specific self-concepts, no contrast effects from dimensional 
comparisons emerged. Dai (2002) found dimensional comparison effects when ask-
ing parents about their children’s abilities (but not self-concepts). Some studies also 
showed that parents use dimensional comparisons when assessing their children’s 
self-concept (see below).

However, the initial DCT paper noted that there was very little research on the 
effects of dimensional comparisons on variables other than academic self-concept: 
“Gains in the better domain and losses in the worse domain may also have effects 
on other variables; these are almost completely neglected by dimensional compari-
son research,” p. 557). The potential importance of motivational constructs was also 
implicit in this paper: “It seems likely that other domain-specific attitudes—such as 
the personal importance of and identification with the domain—are also affected” p. 
557).

Research has been conducted on all three questions in recent years (see below). 
In addition, numerous theoretical and empirical innovations have gone beyond these 
questions, broadening the original focus. Therefore, the recent research is not sub-
sumed under the systematics of these three questions. Consequently, I first present 
theoretical innovations, followed by empirical innovations. The empirical work is 
broken down further below, to provide a detailed picture of the diversity of research 
on dimensional comparisons.

The Present Study

Researchers from inside and outside the field of educational psychology have long 
been interested in understanding the how, with what, and with-what effect questions 
of dimensional comparisons. Based on DCT, researchers have also identified and 
explored further research questions, such as extending the list of variables that might 
be the targets or standards in dimensional comparison processes in diverse contexts. 
In papers citing the DCT, many theoretical and, in particular, many empirical exten-
sions have been undertaken.  I have structured the review based on this distinction 
between theoretical and empirical developments. This paper describes diverse theo-
retical, empirical, and methodological extensions of the classic DCT. These exten-
sions relate, for example, to predictors (such as various school subjects in addition to 
math and native language) and criteria (such as task value components, in addition 
to subject-specific self-concepts). Furthermore, DCT as a genuine educational psy-
chological theory has been examined in social psychology and used in other fields of 
application, such as clinical and health psychology. Numerous methodological vari-
ants in recording dimensional comparisons have been used, both inside and outside 
educational psychology. Before the empirical studies are discussed in more detail, 
theoretical developments are described that were explicitly developed as specifica-
tions of DCT. The following research questions are based on these considerations:
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1.	 What theoretical developments have been made in the field of DCT since its 
publication?

2.	 What findings have emerged from empirical studies on DCT

•	 on the classic I/E model;
•	 on dimensional comparisons with further subjects;
•	 on predictors other than domain-specific achievements;
•	 on criteria other than self-concepts;
•	 on moderators of dimensional comparison effects;
•	 on dimensional comparisons carried out by teachers, parents, and classmates;
•	 in contexts outside K-12, such as university;
•	 on dimensional comparisons in non-academic contexts?

3.	 What novel methodological approaches have been used to study dimensional 
comparisons since the original DCT publication?

Methods

The goal was to summarily analyze all papers citing the seminal article on dimen-
sional comparison theory (Möller & Marsh, 2013) so as to describe its extensions, 
to identify knowledge gaps in the field, and to suggest ways DCT could evolve in the 
coming years by formulating further research questions.

Reviewing a Theory

In the present study, the original DCT paper served as the starting point to meas-
ure any potential scientific progress. The kind of review I undertook fits best into 
the category of the review of theory (Campbell et al., 2014). The main contribution 
of such reviews is described as an “opening up” of reviewers’ thinking about the 
research topic and widening the potential space of hypothesis generation (Campbell 
et al., 2014, p. 2). Campbell et al. (2014) describe this procedure using the exam-
ple of theories linking income and health. Reviews of theories are often based on 
traditional literature reviews that draw on expert knowledge in the field in question. 
The aim is to provide an in-depth understanding of the theory and its possible devel-
opments and further research questions. Prominent examples from psychology are 
provided by Jussim (2017; on the relationship between accuracy and biases); by 
Murphy et al., (2016; on cognitive load theory); by Chrysaitis and Seriès (2023; on 
Bayesian theories of autism); and by Anderson and Craik (2017; on cognitive aging 
theory).

What can a theory review of the DCT contribute to the existing research? Reviews 
of theory may open new perspectives on the analyzed phenomena. Whereas, e.g., 
meta-analyses or systematic reviews (see Alexander, 2020; Schneider & Preckel, 
2017; Jansen et al., 2022) are restricted to studies sharing similar variables, a review 
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of a theory can open up perspectives and include research that does not have to meet 
strict inclusion requirements (except for the absolutely necessary criterion of use of 
the respective theory). In particular, new, different, and creative theoretical and empiri-
cal developments in an existing theoretical approach can be presented in a theoretical 
review and can be integrated into the field of research, stimulating this and other fields 
of research.

Literature Search Parameters and Selection Criteria

All studies in the Web of Science Core Collection database (tool: Cited Reference 
Search) that cited the article were included in the selection. In total, k = 250 different 
citations resulted in a search undertaken on 29 February 2024. Cross-checks with other 
tools, such as PsycARTICLES or PSYNDEX, did not yield further papers. The litera-
ture search listed every paper that cited the original DCT paper. I then organized them 
into three not mutually exclusive categories and one remaining category: The first cate-
gory included contributions addressing theoretical innovations in DCT. The second cat-
egory included empirical papers. These empirical contributions were in turn assigned to 
eight categories, with multiple assignments possible, differentiating between studies on 
the classic I/E model; on dimensional comparisons with further subjects; with predic-
tors other than domain-specific achievements, such as teacher characteristics; with 
criteria other than self-concepts, such as value components; on moderators of dimen-
sional comparison effects, such as subject similarity; on dimensional comparisons with 
teachers, parents, and classmates; in contexts outside K-12, such as university; and on 
dimensional comparisons in non-academic contexts, such as clinical psychology. The 
third category included papers that used novel methodological approaches in analyzing 
dimensional comparisons. The remaining category contained papers that only cite the 
DCT in passing, without going into further detail on dimensional comparisons.

Table S1 sets out the assignment of the studies to the four categories and the eight 
subcategories of the empirical studies. When assigning the studies, it was decided 
not to include additional coders, as the work on the theory of dimensional compari-
sons should be presented consistently from the perspective of (one of) the authors of 
the theory. A certain degree of subjectivity in categorizing and classifying the stud-
ies is accepted and can stimulate discussion.

The decisive factor here was that the procedure should be completely transparent 
and that the categorizing procedure could operate from a highly informed basis, in 
order to guide analysis of future research directions, including unsolved theoretical 
and empirical issues.

To capture the breadth of topics covered in the papers, I provide a Supplemental 
Table that includes the 250 papers’ abstracts (see Table S1).

Theoretical Developments of the DCT

The last decade’s research has significantly extended our theoretical and empirical 
knowledge of dimensional comparisons. Theoretically remarkable are the model 
extensions into further predictors and criteria in the generalized I/E (GI/E) model, 
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the inclusion of temporal comparisons in the 2I/E model (Wolff et  al., 2019a, 
2019b), and the linkage of DCT to the situated expectancy-value theory (SEVT) of 
Eccles and Wigfield (2020). As shown below, these theoretical extensions were, on 
the one hand, already inherent in the DCT, but on the other, they also point beyond 
it. I also note the 2I/E model, which extends the I/E model by explicitly including 
temporal comparisons, thereby explicitly enhancing the perspective on dimensional 
comparisons by taking the impact of temporal comparisons into account.

The Generalized I/E (GI/E) Model

The generalized I/E model (Möller et  al., 2016, see Fig.  2) represents the main 
extension of the I/E model, based on one of DCT’s central assumptions, in which 
dimensional comparisons are defined as comparisons between a person’s ability in 
one domain against those in one or more other domains (Möller & Marsh, 2013; 
see also Möller et al., 2015). In DCT, dimensional comparisons are understood to 
have broader application than in the I/E model, which had three restrictions that are 
explicitly addressed in the GI/E model: Firstly, it mainly referred to the comparisons 
students make between achievements and abilities in math and verbal subjects. Sec-
ondly, the I/E model was restricted to self-concept as the criterion variable. Thirdly, 
the I/E model was restricted to negative contrast effects from achievement to self-
concept in the non-corresponding domain.

Overcoming the first restriction, the GI/E model postulates that dimensional 
comparisons occur between achievements in more subjects than just math and the 
first language, also between perceptions of teacher characteristics (such as agency 
or communion, self-concepts, interests) and even indeed beyond academic domains. 
Thus, dimensional comparisons are conceived of as comparisons between a person’s 
perceptions of aspects of any area of life.

Perception 
Domain A Self, Motivation, 

Learning
Domain A

Perception 
Domain b

Self, Motivation, 
Learning

Domain A

Fig. 2   The generalized I/E model. An extension of the I/E model to other domains and consequences 
(adapted from Möller et al., 2016)
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Concerning the second restriction, the GI/E model states that dimensional com-
parisons impact various variables besides academic self-concept. Just like social and 
temporal comparisons, they may affect the person’s perceptions, motivations, and 
behaviors in all areas of life.

Concerning the third restriction, dimensional comparisons need not lead to nega-
tive contrast effects but rather may lead to near-zero or even positive assimilation 
effects. For example, a student getting a good score in a verbal exam may conclude 
that she is also as good or even better at closely related subjects, such as a foreign 
language (Möller et al., 2006a, 2006b).

There has also been a substantial increase in empirical papers on DCT devoted 
to predictors other than math and verbal achievement, and criteria other than math 
and verbal self-concepts. These empirical findings are presented separately after the 
review of theoretical developments.

The 2I/E Model

To overcome the specific limitation of the I/E model (i.e., its confinement to the 
effects of math and verbal achievements on math and verbal self-concepts), Möller 
et  al. (2011) described the reciprocal relations between math and verbal achieve-
ments and self-concepts, predicting positive effects of achievements (self-concepts) 
on subsequent self-concepts (achievements) within subjects (the social comparison 
effects in the I/EM), even after controlling for prior self-concepts (achievements). 
Second, they assumed negative effects of achievements (self-concepts) on subse-
quent self-concepts (achievements) between subjects (the dimensional comparison 
effects in the I/EM). Several studies (e.g., Chen et  al., 2013; Köller et  al., 1999; 
Marsh & Köller, 2004; Marsh & Yeung, 1998; Möller & Köller, 2001a; Möller et al., 
2011, 2014; Müller-Kalthoff et al., 2017a, 2017b; Niepel et al., 2014; Sewasew & 
Schroeders, 2019; Weidinger et al., 2019; Wolff et al., 2018a, 2018b, 2018c, 2018d) 
have provided ample support for these assumptions (although their findings con-
cerning the effects of self-concepts on subsequent achievements between subjects 
were somewhat mixed).

Wolff and colleagues (Wolff et  al., 2019a, 2019b; Wolff et  al., 2019a, 2019b) 
developed the 2I/E model, which takes temporal comparisons as a third comparison 
type (and second internal comparison type) into account. Like the I/E model, the 
2I/E model only considers the effects of achievements on self-concepts. The 2I/E 
model describes temporal comparison effects, differentiated by considering achieve-
ment levels in math and verbal subjects, from different points in time. Achieve-
ment levels are defined as average achievement during the period under considera-
tion. Concerning dimensional comparisons, the 2I/EM assumes negative effects of 
achievement levels on self-concepts across subjects.

To date, such dimensional comparison effects have been found in 11 empiri-
cal studies on the 2I/E model (Wolff et al., 2019a, 2019b, 2020a, 2020b, 2018a, 
2018b, 2018c, 2018d; Wolff et  al., 2019a, 2019b). In most cases, these stud-
ies revealed moderate negative dimensional comparison effects, strong positive 
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social comparison effects, and small positive temporal comparison effects across 
student samples of different age groups, school types, and countries.

DCT and Situated Expectancy‑Value Theory (SEVT)

Eccles and Wigfield (2020) developed the SEVT to explain individual differences 
in a variety of educational outcomes: in particular, expectancies and values, and 
their consequences for achievement and choices. Since SEVT is probably the 
most prominent theory in educational psychology ever (Koenka, 2020), it is par-
ticularly remarkable that Eccles and Wigfield integrated dimensional compari-
sons in SEVT. In addition, in a separate theoretical paper, Wigfield et al. (2020) 
presented in detail the connection of DCT with SEVT. The theoretical extension 
of SEVT by including dimensional comparisons expands its focus beyond the 
boundaries of one domain. The two questions often used in SEVT are “Can I do 
this activity?,” in forming the expectancy component and “Do I want to do this 
activity and why?,” in shaping the subjective task values (STVs). Their extension 
affords a more relativistic reading by including interrelated and sometimes com-
peting subjects or life domains, where the question being asked is less “Can I do 
X?” and more “How well can I do X compared to Y?,” less “Do I want to do X?” 
and more “Do I want to do X more than Y?”.

The central aspect of this theoretical extension is that all facets that play a 
role in SEVT, as predictors, components, or consequences of the expectancy 
and value components (such as social and cultural factors, needs, and goals), can 
also be predictors, moderators, and research criteria in dimensional comparisons. 
Here, there was a theoretical underpinning (for which there were already empiri-
cal findings) that dimensional comparisons are a vital process impacting all steps 
of the formation not only of expectancy but also of STVs (Arens & Preckel, 
2018; Jansen et al., 2020; van der Westhuizen et al., 2022; for empirical results 
see below). However, STVs are quite heterogeneous in themselves; as a conse-
quence, they should also be influenced to different extents by dimensional com-
parisons, as Wigfield et al. (2020) assume. The varying degree of domain-spec-
ificity of the individual SVT components plays a role here: Möller et al. (2016) 
assumed that motivational constructs such as costs, which differ strongly between 
domains, trigger dimensional comparisons to a greater extent than do utility val-
ues, which vary less strongly between subjects. Thus, costs, defined as the loss 
of time to do other valued tasks (Eccles-Parsons et  al., 1983), should be more 
strongly determined by dimensional contrast effects because by definition they do 
address dimensional comparisons, at least partially. According to Gaspard et al. 
(2019), empirical studies have found that costs are more strongly related to per-
formance than are utility or attainment values.

Overall, these theoretical extensions are all more or less vaguely hinted at in the 
DCT, but are only made explicit in the papers on the GI/E model, the 2I/E model, 
and the expectancy-value model. Suggestions for extensions to DCT are discussed 
below after first presenting the empirical findings on DCT from the last 10 years.
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Empirical Developments of the DCT

What follows is a narrative summary of empirical studies that deal with the effects 
of dimensional comparisons. These are treated under eight categories (multiple 
assignments being possible), listed above.

The Classic I/E Model: Dimensional Comparisons Between First Language 
and Mathematical Achievement

The classic I/E model, focusing on mathematical and verbal achievement and self-
concepts, was the basis for the development of the DCT. By 2009, the empirical 
basis for an overview of the classical I/E model was sufficiently robust to allow a 
meta-analysis (Möller et al., 2009a, 2009b) with k = 69 studies and a sample size of 
N = 125,308. In the following years, there were many more studies from which the 
relevant parameters could be obtained. Möller et al. (2020) renewed the meta-analy-
sis with k = 118 independent datasets and N = 213,121 participants; the average cor-
relation between achievements in math and L1 was highly positive (r = 0.56, 2009: 
r = 0.67). The average self-concept correlation was remarkably lower (r = 0.07, 
2009: r = 0.10), indicating only a small positive effect. The authors found an average 
path coefficient of β = 0.57 between math achievement and math self-concept (2009: 
β = 0.61) and an average path coefficient of β = 0.46 (2009: β = 0.49) between ver-
bal achievement and verbal self-concept, indicating a substantial effect size of social 
comparisons.

Most importantly for DCT, the dimensional comparison effects were signifi-
cantly negative from math achievement to verbal self-concept (β =  − 0.17; 2009: 
β =  − 0.21), and β =  − 0.20 from verbal achievement to math self-concept (2009: 
β =  − 0.27). Results replicated the most prominent negative dimensional compari-
son effects and the size of these contrast effects, in the Möller et al., (2009a, 2009b) 
meta-analysis. Therefore, our extended meta-analysis revealed strong support for the 
classic I/E model assumptions—based on a much more extensive database. The sig-
nificant and negative cross-domain relations between math and verbal were stable 
even after including temporal comparisons, as Wolff and Möller (2022) revealed.

In addition to confirming the classic I/E model, recent years have also seen an 
empirical extension, with Marsh et  al. (2020) bringing together the big-fish-little-
pond effect (the negative effect of average class or academic achievement on non-
corresponding self-concepts) and the I/E model. In a re-analysis of the PISA 2012 
data, the I/E model was confirmed in nearly half a million 15-year-old students in 
68 countries and regions. In addition to individual dimensional comparison effects, 
positive dimensional comparison effects of verbal performance at the school level 
on mathematical self-concept emerged: the higher a class’s performance in math, the 
higher the verbal self-concept, and the lower the self-concept in math after students’ 
mathematical performance was controlled for.

As already noted, until the publication of the DCT, only a few papers dealt 
with experimental studies on dimensional comparisons. Some had direct conse-
quences for the formulation of the DCT: Pohlmann and Möller (2009) conducted 
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an experimental study to investigate whether the effects of downward dimensional 
comparisons are stronger than those of upward dimensional comparisons. Demon-
strating some overall benefit in using dimensional comparisons, they found positive 
self-concept effects for downward dimensional comparisons that were larger than 
negative effects for upward dimensional comparisons in both self-perceived compe-
tence and satisfaction with test outcomes. Consequently, Möller and Marsh (2013) 
stated that in DCT the net effect of dimensional comparisons is positive. Some years 
later, Müller-Kalthoff et al., (2017a, 2017b) conducted three experiments (and two 
field studies), revealing that positive effects of downward and negative effects of 
upward dimensional comparisons cancelled each other out, so that net effects were 
more or less negligible. A reformulated DCT could no longer claim that the net 
effect of dimensional comparisons is positive.

Dimensional Comparisons Between Other Subjects

Over the last decade, more and more subjects have been integrated into research on 
dimensional comparisons. Whereas Möller et  al., (2006a, 2006b) were among the 
first to extend the I/E model to four subjects (math, L1, physics, and L2), several 
other subjects followed: foreign languages (Arens et al., 2020), history (Arens et al., 
2016; Marsh et al., 2015a, 2015b), physical education (Arens & Preckel, 2018; Racz 
et al., 2019), earth science (Guo et al., 2017), social studies (Guo et al., 2018), and 
music (Arens et al., 2022; Lohbeck, 2023). Additionally, Ehm et al. (2014) differ-
entiated between reading and writing within the L1 subject German. Contrasting 
dimensional comparisons could not be shown within the verbal domain between 
reading and spelling.

According to DCT, the emergence of contrast versus assimilation effects is a 
result of the degree of similarity of the subjects being compared with each other. In 
most studies testing the GI/E model, the similarity between two subjects was based 
on their relative location on the “math-verbal continuum” (Marsh, 1990b), on which 
domain-specific academic self-concepts are assumed to be located, with math and 
verbal self-concepts at either end and with self-concepts for other school subjects 
(e.g., foreign languages, biology, history) located between these poles. Dimensional 
comparisons between subjects in which self-concepts are located relatively far from 
each other are called “far comparisons.” Dimensional comparisons between subjects 
in which each self-concept is relatively close to the other are called “near compari-
sons.” DCT assumes that far comparisons, such as those between math and verbal 
achievement in the classic I/E model studies, lead to dimensional contrast effects. In 
turn, near comparisons, such as those between L1 and L2 or math and physics, are 
assumed to lead to weaker contrast effects or even to positive (assimilative) effects.

Recent studies revealed heterogeneous findings regarding near-dimensional 
comparisons within the verbal domain. Although the results were, in some cases, 
nonsignificant, both assimilation effects and (somewhat more frequently) contrast 
effects have been found (Arens et al., 2016, 2020; Marsh et al., 2014, 2015a, 2015b; 
Niepel et al., 2014). Concerning near comparisons for two subjects within the math/
science domain, the direction and strength of dimensional comparison effects have 
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been shown to depend on the specific subjects being compared. Whereas contrast 
effects were found for comparisons between math and science (Marsh et al., 2015a, 
2015b), there were usually small assimilation effects for comparisons between math, 
physics, and chemistry, although these were not always significant (Arens et  al., 
2016; Chiu, 2008, 2012; Jansen et al., 2015; Marsh et al., 2015a, 2015b). Hetero-
geneous but often nonsignificant effects emerged when biology was considered in 
combination with math and verbal subjects (Jansen et al., 2015; Marsh et al., 2015a, 
2015b). Such results overall support a central hypothesis of DCT: that far compari-
sons lead to strong contrast effects, but near comparisons lead to much weaker con-
trast or even assimilation effects.

In a recent meta-analysis, Möller et al. (2020) analyzed which similar (or dissimi-
lar) subjects produce contrast effects and which produce assimilation effects, and to 
what magnitude. Between dissimilar subjects, several combinations revealed recip-
rocal contrast effects (math/L2, physics/L1, physics/L2) or one-sided contrast effects 
(math and L2 achievement to biology self-concept). Between similar subjects, they 
found lower contrastive or nonsignificant dimensional comparison effects, but no 
significant assimilation effects. The results for two subjects within the verbal domain 
(L2/L1) revealed smaller but significant contrast effects on noncorresponding self-
concepts. It might be deduced that students perceived the language subjects as less 
similar than could be expected from the near-far continuum. However, the contrast 
effects for comparisons between verbal subjects were lower than those between math 
and L1. Thus, it can be assumed that students perceived their L1 and L2 achieve-
ments as dissimilar, but not as dissimilar as L1 and math achievements.

From achievement in one subject of the math/science domain to self-concept in 
another subject of that domain, the overall effects were not negative. The effects 
were significantly smaller than the effects between dissimilar subjects and between 
two subjects from the verbal domain. Hence, it seems that students perceive subjects 
from that domain as more similar than subjects from the verbal domain.

In addition to the results of these studies on the GI/E model, indicating that per-
ceived similarity of school subjects might affect the outcomes of dimensional com-
parisons, more specific empirical evidence supports the assumption that domain 
similarity influences dimensional comparison effects. I refer to such studies on mod-
erator variables in the section “Moderators of Dimensional Comparison Effects”, on 
moderator variables.

Dimensional Comparisons with Predictors Other than Domain‑Specific 
Achievements

DCT and the GI/E model opened the possibility of considering predictors other than 
domain-specific achievements, and criteria other than domain-specific academic 
self-concepts. Surprisingly, few studies took the opportunity to analyze dimensional 
comparisons between subject-specific characteristics other than achievement. This 
lack may be because the theory of dimensional comparisons emerged from the spirit 
of the I/E model, in which only L1 and math achievement were used as predictors. 
However, studies using predictors other than the two achievements may provide 
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insight into the psychological processes behind dimensional comparisons. If dimen-
sional comparisons also occurred between other domain-specific characteristics, the 
scope of the theory would be greatly expanded, and we would gain more insight into 
student perceptions of subject-specific features.

Perceived Teacher Characteristics

Three studies focused on perceived teacher features as predictors. Dietrich et  al. 
(2015) found positive within-subject and negative across-subject associations 
between perceived teacher support and intrinsic value and effort. The more the stu-
dents felt supported by their math (German) teacher, the less they valued German 
(math) and the less they tried hard in the non-corresponding subject. Helm et  al. 
(2020) showed that perceived math (German) teacher unfairness not only reduced 
students’ motivation in math (German) but also heightened motivation (measured 
by student self-concept, interest, and importance of doing well on the task) in the 
noncorresponding subject German (math). Another predictor at the teacher level 
was examined in Helm et  al. (2023): Relations between perceived individualized 
teacher frame of reference and self-concepts in German and math revealed social 
and dimensional comparison effects. The more students perceived that their teach-
ers used an individual frame of reference, the higher their domain-specific self-con-
cept. More importantly, in this context, the individualized teacher frame of reference 
related negatively to self-concept in the noncorresponding subject.

Motivational Variables

In studies of dimensional comparisons, motivational variables have mostly been 
analyzed as criteria. Some studies used them as predictors of dimensional compari-
sons assuming that subject-specific motivational variables are also compared dimen-
sionally with effects on other variables. At least, cross-domain path coefficients were 
interpreted accordingly.

Jansen et al. (2021) postulated dimensional comparisons between German and math 
self-concepts: students with lower German self-concepts were more likely to choose 
advanced math courses. They summed up the results of their mediation analysis thus: 
“… showing high achievement in several domains affects choices only if students 
indeed engage in dimensional comparison processes that affect their self-concepts and 
values” (p. 345). Similar conclusions were drawn by Wan et  al. (2021), who found 
negative relations between English and biology task value and choosing math-related 
majors, and interpreted these effects as indicators of dimensional comparisons.

In contrast, Lazarides and Lauerman (2019) did not find  cross-domain effects 
between motivational beliefs and career plans. In some studies, several cross-domain 
effects were analyzed. Widlund et  al. (2020) found positive effects between boys’ 
math interest and their reading-related occupational aspirations, and a negative path 
between reading self-concept and math-related occupational aspirations for girls. 
A small negative path also emerged between girls’ reading performance and their 
math-related occupations.
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Overall, the findings seem somewhat random. An important question, for exam-
ple, would be between which variables dimensional comparison effects are to be 
expected at all. It would be beneficial to have more experimental or interview stud-
ies that show that dimensional comparisons occur between e.g. perceived teacher 
characteristics or different motivational variables, and trigger the hypothesized 
effects, as has been done for the I/E model (Möller & Köller, 2001a).

Dimensional Comparisons with Criteria Other than Academic Self‑Concept

As described above, DCT suggests the integration of criteria other than self-con-
cepts. Several motivational, affective, and choice effects of dimensional compari-
sons have been demonstrated in recent years. In this regard, the dimensional com-
parison effects have been replicated for various important educational outcomes. 
I firstly present the results on subjective task values, before treating those studies 
dealing with affective variables, course choice, and learning environments.

Subjective Task Value Components

As mentioned above, Wigfield et  al. (2020) interpret dimensional comparisons as 
essential to forming expectancies and STVs, thus extending DCT to the formation 
of STVs. STVs are quite heterogeneous in their domain-specificity and should be 
influenced to varying degrees by dimensional comparisons. Gaspard and colleagues 
(2018) analyzed the effects of dimensional achievement comparisons on academic 
self-concepts and task-values across five academic domains (German, English, biol-
ogy, physics, and math), finding stronger evidence for dimensional comparisons 
in self-concept than in values. However, the results varied substantially across the 
value facets under investigation. Contrast effects were strongest for intrinsic value 
and costs, and lowest for utility value.

Most studies on dimensional comparison effects on STVs have focused on 
subject-specific intrinsic values and interests (Jansen et  al., 2021). Gaspard et  al. 
(2020) reported results from latent class analyses, finding substantial evidence for 
the increasing differentiation with age, not only of subject-specific self-concepts 
but also of mathematical and verbal STVs, which they attributed to an increase in 
the strength of dimensional comparison effects. Marsh et al., (2015a, 2015b) found 
support for dimensional comparison effects for intrinsic motivation in the TIMMS 
study, with more than 100,000 students.

Van der Westhuizen et al. (2022) indicated apparent cross-domain effects from 
achievements in the formation of interest in math, German, and French (see also 
van Yperen et al., 2021). Arens and Preckel (2018) demonstrated a negative rela-
tion between German achievement and intrinsic value for physical ability. Arens 
and Niepel (2023) extended the longitudinal RI/E model and found negative 
relations not only between former math achievement and later language intrin-
sic values in German and English, but also between former German and Eng-
lish achievements and later intrinsic value in math. Guo et  al. (2017) revealed 
that students tended to engage in contrasting (negative) dimensional comparison 
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effects from achievements to intrinsic value (and self-concepts) between more-
dissimilar domains (physics vs. biology) but assimilative (positive) dimensional 
comparisons between more-similar domains (physics vs. chemistry).

Some studies revealed that self-concepts mediated dimensional comparison 
effects on intrinsic values. Gniewosz et al. (2015) concluded that in their US and 
German samples, negative effects of achievements on noncorresponding intrin-
sic task values were mediated through the students’ self-concepts. Schurtz et al. 
(2014) demonstrated that dimensional comparisons influenced mathematical 
and English subject interest mediated by self-concepts from grade 5 to grade 6. 
Dörendahl et al. (2021) found dimensional comparison effects from math and ver-
bal achievements on domain-specific achievement goals in the non-corresponding 
subjects (except for mastery goals in math) that were fully mediated by academic 
self-concept.  Lohbeck (2023) analyzed relations between math, L1, and music, 
and found that verbal self-concept mediated the relation of math achievement to 
verbal intrinsic value, whereas music self-concept proved to mediate the rela-
tion of verbal achievement to music intrinsic value. Schneider and Wolf (2023) 
supported the hypothesis of a full mediation of the relationship between grades 
and values through self-concepts, for a variety of subjects. Some studies using 
person-centered methods also pointed out the role of dimensional comparisons 
in academic interest for different verbal and math profiles (Franzen et al., 2022; 
Gaspard et al., 2019).

Besides intrinsic value, perceived importance of the subject matter was the focus 
of a study on dimensional comparisons by ten Hagen et  al. (2022). Students per-
ceived greater intra-individual differences in their own math versus reading impor-
tance than did their teachers, suggesting differing dimensional comparison processes 
for students’ self-judgments vs. their teachers’ judgments. In an intervention study, 
Gaspard et  al. (2016) revealed negative side effects of students’ enhanced STEM 
motivation on German values as an indicator of dimensional comparisons, but not 
with English values. Von Kayserlingk et al. (2021) investigated whether dimensional 
and social comparisons predicted students’ self-concept and domain-specific STVs 
in school: Individual achievement was positively related to ability self-concept and 
STV in the corresponding domain and negatively related in the noncorrespond-
ing domain. Dimensional comparisons were directly related to choice of university 
major; social comparisons were only indirectly related.  Wan et  al. (2021) carried 
out a meta-analysis on the domain-specific correlations between math and verbal 
motivational beliefs without including achievements. Studies focusing on students’ 
task values reported much higher correlations than those focusing on ability self-
concepts. However, the correlations between students’ math- and language-related 
motivational beliefs decreased over the school years. These results led the authors to 
conclude that dimensional comparisons are increasingly involved in the formation of 
students’ domain-specific motivational beliefs across K-12.

Only a few studies, such as Lohbeck (2019), which found no contrast effects of 
achievements on self-perceptions of effort in primary school, failed to find dimen-
sional comparison effects on STVs. In primary schools, dimensional comparisons 
seem to be generally rare, which supports the hypothesis that motivational variables 
tend to differentiate with increasing age.
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To sum up, we can assume that negative paths from achievement in one domain 
to STVs in another indicate that dimensional comparisons are significant, but 
smaller than those to self-concept of ability, and are often mediated by self-concept.

Affective Variables

Before DCT was announced, Möller and Köller (2001a) had found evidence for the 
impact of dimensional comparisons on an affective variable (satisfaction with test 
results) in an experimental study. Similarly, Strickhouser and Zell (2015) in their 
experiments found negative dimensional comparison effects on affective reactions 
(see also Zell & Strickhouser, 2020, who showed affective contrast effects in two 
experimental studies). Goetz et al. (2008) found support for the I/E model with aca-
demic enjoyment (mediated by academic self-concepts). More recently, Arens et al. 
(2017) revealed the effects of dimensional comparisons on test anxiety within and 
across domains. Students with good performance in one domain reported higher 
anxiety in the other domain. The relation between achievement and test anxiety 
was mediated through academic self-concept. Talić et al. (2024) found dimensional 
comparison effects from achievements in one subject to worry and emotionality in 
another subject (in this case, positive cross-domain achievement-anxiety relations). 
Van Yperen et  al. (2021) found a combination of contrast, assimilation, and no 
effects in the formation of anxiety in math, German, and French (see also Van der 
Westhuizen et al., 2022 for inconsistent results). Affective consequences of dimen-
sional comparisons are also a matter of interest in studies within clinical psychology 
(referred to in section “Clinical and Health Psychology” below).

Choice

Beginning with a cross-cultural study of German and American students (Nagy 
et al., 2006, 2008), researchers have also been interested in the impact of task val-
ues, self-concepts, and achievements on course choice within and across domains. 
According to Nagy et al. (2008), in a sample of German students, English interest 
decreased the likelihood of taking advanced math courses in high school. Although 
this finding was not replicated in the sample of American students, the authors sug-
gested that the results indicate that students may engage in dimensional comparisons 
when making academic choices (see Nagy et al., 2006 for the effects of dimensional 
comparisons on math and biology course choices). Several authors achieved similar 
results; Guo et al. (2015) found that prior reading achievement has negative effects 
on advanced math course selection and STEM fields. However, Lazarides and Lau-
erman (2019) did not find cross-domain effects of grades on career plans in math 
and language-related fields.

Several studies revealed dimensional comparison effects from motivational var-
iables to choice. Umarji et  al. (2018) identified a negative association of English 
self-concept with math-related majors, indicating dimensional comparison effects. 
Wan et al. (2023) found additional support for dimensional comparison effects on 
course choices, revealing that English and biology task values related negatively to 
the math intensiveness of majors. Jansen et al. (2021) were able to show negative 
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dimensional comparison effects of expectancy beliefs on course choice. Von Key-
serlingk et  al. (2021) also showed negative cross-domain effects of self-concepts 
on university major choice (i.e., German self-concepts negatively predicted math 
course choice). Gaspard et al. (2019) analyzed students’ STV profiles: Students in 
the high math/low English profile were most likely to choose a STEM major.

In summary, there is growing evidence that dimensional comparisons should be 
considered in analyzing course choice data. At the same time, however, it is also 
apparent that a number of studies still need to be conducted in order to obtain a more 
consistent picture of which STVs, self-concepts, or performance indicators influence 
course choice preferences across domains.

Learning Environment

Only two studies have analyzed the impact of dimensional comparisons on (per-
ceived) learning environments. Arens and Möller (2016) found negative dimensional 
comparison effects from math achievement to students’ perceptions of instructional 
quality and teacher-student relationships in the verbal domain. Relations from ver-
bal achievement on these aspects of the learning environment were non-significant. 
Jaekel et al. (2021) aimed to investigate the dimensional comparison effects of stu-
dent grades on their ratings of teaching quality and found that a higher grade in one 
subject resulted in a lower rating of teaching quality in the other subject. Interest-
ingly, the pattern was similar for individual students and for the whole class.

To sum up, several dimensional comparison effects were demonstrated on diverse 
educational outcomes. It is striking that many of the studies that find such effects of 
dimensional comparisons do not emphasize dimensional comparisons between per-
formances as triggers, but assume dimensional comparisons between, for example, 
motivational variables or self-concepts. Many other studies also examined criteria 
other than self-concepts: e.g., outside of K-12 and within the clinical context (see 
the respective sections below).

Moderators of Dimensional Comparison Effects

Which variables influence the size of dimensional comparison effects? Moderators 
of the effects of dimensional comparisons must first distinguish between substantive 
and methodological moderators.

Substantive Moderators

The literature search revealed a few studies with substantive moderators (for an over-
view, see Wolff et al., 2021). Skaalvik and Rankin (1992), Rost et al., (2004, 2005), 
Schneider and Sparfeldt (2020), and Schmidt et  al. (2017) analyzed the effects of 
achievement levels and achievement differences on correlations between math and 
verbal self-concepts. Schmidt  et al. (2017) found that correlations between math 
and verbal self-concept were lower and dimensional comparison effects stronger for 
students with different grades in math and German than for students with identical 
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grades (but see Wolff et al., 2021). Helm et al. (2023) examined relations between 
perceived individualized teacher frame of reference and self-concepts in German 
and math subjects. Students who perceived their language (math) teachers as using 
an individual frame of reference showed stronger negative dimensional comparison 
effects on their math (language) self-concepts than students who perceived their 
teachers as less interested in their individual development. I focus here on the two 
substantive moderators—i.e., subject and ability perception and age, which showed 
dimensional comparison effects in more than one study.

(Perceived) Subject Similarity and Interdependence Beliefs

It is noted above with the meta-analysis of Möller et al. (2020) that domain strongly 
impacted the effects of dimensional similarities. When one of the subjects involved 
was from the science domain and the other from the language domain, the contrast 
effects were relatively pronounced. The contrast effects were somewhat smaller 
when the correlations between two subjects from the verbal domain were compared. 
Between two subjects from STEM, the effects of dimensional comparisons were 
close to zero overall. These differences in dimensional comparison effect sizes may 
be due to internal affiliation within the verbal or mathematical domain, or the per-
ceived similarity of the subjects.

Helm et  al. (2016) explored the impact of experimentally inducing a focus on 
similarities or dissimilarities. They observed notable differences in students’ aca-
demic self-concepts in different subjects when the students focused on the dissimi-
larities between those subjects, as opposed to their commonalities. Consequently, 
student perceptions of subject similarity significantly influenced the dimensional 
comparison effects. Such perceptions can stem from beliefs about the underlying 
characteristics of the subjects, as outlined by Möller et al., (2006a, 2006b): in par-
ticular, beliefs about the interdependence of abilities in math and verbal subjects.

Wolff et al. (2021) empirically analyzed all substantive moderators in empirical 
studies that had shown effects on the size of dimensional comparison effects beyond 
age or grade. The replication study found two moderation effects: on students’ 
beliefs about being gifted in math or languages (Möller et  al., 2006a, 2006b) and 
on perceived dissimilarity between math and language subjects (Helm et al., 2016). 
Students who falsely believed that math and verbal abilities are negatively correlated 
showed stronger dimensional contrast effects than did students with weak belief in 
this interdependence. Sticca et al. (2023) found similar effects for perceived domain 
similarity. In contrast, no moderation effects were found for students’ math and lan-
guage achievement levels or differences and their teachers’ perceived diagnostic 
competence in math and language subjects (Zimmermann et al., 2018).

Obviously, relatively high positive correlations between math and verbal achieve-
ment contrast with students’ beliefs that math and verbal ability are more or less 
negatively correlated. If students could be led to believe in positive relations 
between math and verbal achievement and ability, this could perhaps counteract the 
sometimes undesirable effects of dimensional comparisons (for intervention studies 
see below).
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Age/Grade Level

In their meta-analysis of the I/E model and the generalized I/E model, Möller et al. 
(2020) found a positive influence of students’ age on the strength of the dimen-
sional comparison effects. In addition, their meta-analysis found that the correlation 
between students’ math and verbal self-concepts decreased with increasing grade 
level. This finding is consistent with the results of another meta-analysis that showed 
a decrease in the correlation between students’ mathematical and verbal motiva-
tional beliefs across grades (Wan et al., 2021). Moreover, it is consistent with the 
results of studies revealing the increasing domain-specificity of motivational beliefs 
over the school years (Gaspard et al., 2020; Han et al., 2023). In summary, there is 
substantial evidence of a relationship between math and verbal self-concepts and 
motivational beliefs with increasing age, likely due to an increase in the strength 
of dimensional comparison effects. Wan et al. (2021) suggest that reasons for this 
increasing differentiation with age include increasing cognitive differentiation 
opportunities, increasing opportunities to make choices, and increasing expecta-
tions of specializing in specific domains. In addition, the motivation to learn about 
one’s strengths and weaknesses could increase with age (Wolff et al., 2018a, 2018b, 
2018c, 2018d).

Methodological Moderators

Methodological moderators such as how achievement was measured, sample size, 
and publication year have been partially examined in the meta-analyses mentioned 
above: Möller et al., (2009a, 2009b, 2020) found smaller contrast effects for smaller 
samples and in more recent publications. Möller et al. (2020) did not find signifi-
cant differences in the dimensional comparison effect sizes between the k = 72 stud-
ies measuring achievement as teacher judgments and the k = 67 studies measuring 
achievement as test scores. Achievement correlations were weaker, and relations 
between achievement and corresponding self-concepts were stronger (see Möller 
et al., 2009a, 2009b for similar results) when grades rather than test scores served as 
achievement indicators.

Dimensional Comparisons by Significant Others Such as Teachers and Parents

While many empirical studies have demonstrated the effects of students’ dimen-
sional comparisons on various critical educational outcomes, it might be surpris-
ing that studies on external assessments by teachers, classmates, and parents show 
that these groups often largely overlook dimensional comparison effects. More than 
ten studies have investigated the influence of dimensional comparison processes on 
teacher, peer, and parent ratings of students’ abilities and self-concepts in the math 
and verbal domains.

Field studies investigating the effects of dimensional comparisons with 
teacher-inferred self-concepts in the math and verbal domains confirm the 
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assumption that teachers rely on social comparison but not on dimensional com-
parison information. While all studies in which teachers were asked to rate stu-
dents’ self-concepts showed significant social comparison effects, none found 
contrast effects of dimensional comparisons (Helm et  al., 2018; Marsh et  al., 
1984; Pohlmann et al., 2004). Instead, Helm et al. (2018), Pohlmann et al. (2004), 
and Marsh et al. (1984) found a few positive (assimilative) effects of both math 
and verbal achievements on the non-corresponding self-concepts. Analogous 
results emerged for teachers’ ratings of students’ valuing (i.e., perceived impor-
tance) of math versus reading (ten Hagen et  al., 2022). ten Hagen et  al. (2022) 
assumed that students perceived greater intra-individual differences in math ver-
sus reading ability than did their teachers. Putnick et al. (2020) found that teach-
ers’ assessments of child competence in math were strongly correlated with their 
assessments of child competence in reading, thus confirming the assumption that 
compared to social comparisons, dimensional comparisons do not play an impor-
tant role when teachers infer students’ abilities.

For parents, van Zanden et  al. (2017) revealed significant contrast effects for 
dimensional comparisons when asking parents for students’ self-concepts, but (rep-
licating the results of Dai, 2002) not for ability ratings. Similar results revealed Put-
nick et al. (2020) in their parent sample: mothers’ and fathers’ assessments of child 
ability in math and reading were strongly positively correlated, while dimensional 
comparisons were near-zero. In contrast, asking parents for ability ratings, Wolff 
et al., (2020a, 2020b) found small but significant contrast effects of dimensional (as 
well as social and temporal) comparison effects. For peer ratings of students’ aca-
demic reputation, Lösch et al. (2017) also found positive rather than negative dimen-
sional comparison effects across domains.

Overall, there is little evidence that important socialization agents like teachers or 
classmates use dimensional comparisons in the same way students do when they are 
asked to assess student achievement or self-concept. It seems much more achievable 
for students themselves to integrate information about subject-specific achievement 
into their self-concepts than to integrate this information as an external yet related 
observer. Contrast effects between subjects were rarely found. Rather, as in some 
studies, good (poor) performance in one subject seems to be inferred as indicative of 
generally high (low) aptitude—subsequently triggering assimilation effects on apti-
tude and self-concept assessment in the other subject.

In contrast, parents are more likely than teachers to conduct comparison processes 
similar to those conducted by the students themselves. In particular, when asked to 
assess their children’s self-concept (more than when they are asked to assess their 
ability), parents seem to be able to judge students’ self-concepts relatively accu-
rately. Thus, the judgment accuracy of parents judging students’ self-concepts seems 
higher when considering dimensional comparisons. On the other hand, the accuracy 
of ability assessments should be higher if dimensional comparisons are (correctly) 
neglected, since mathematical and verbal performance typically are highly corre-
lated (Möller et al., 2020). Thus, the judgment accuracy of teachers seems higher 
when judging students’ abilities without considering dimensional comparisons. 
However, more research is needed to integrate the research on teachers’ and parents’ 
external ratings into research on judgment accuracy (Urhane & Wijnia, 2021).
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What happens when the significant other is very similar to oneself? A new pre-
dictor of the I/E model relations was investigated recently by Kim et al. (2023) in an 
exceptional sample. The authors integrated the achievements of co-twins and their 
twins into the analyses. Co-twin achievement in a subject impacted the twin’s self-
concept positively in the same subject but negatively in the other subject.

Dimensional Comparisons at University

Outside of K-12, the effects of dimensional comparisons in the educational system 
have been examined within university studies. Wolff et al., (2018a, 2018b, 2018c, 
2018d) tested the GI/E model with psychology students at university. They showed 
negative dimensional comparison effects from achievements, e.g., in educational 
psychology, on self-concepts in clinical psychology, and vice versa. In teacher edu-
cation, university students also revealed dimensional comparison effects. Rösler 
et al. (2016) showed negative dimensional comparison effects from perceived sup-
port for motivational needs and interest within university students’ subject studies 
and educational science. The more that pre-service teachers perceived support in 
one domain, the less their interest in the other area of study. Rösler et  al. (2018) 
found that pre-service teachers’ achievement in specific subjects was negatively 
related to interest in educational studies, while achievement in educational studies 
was unrelated to interest in specific subjects. Paulick et  al. (2017) measured pre-
service biology teachers’ professional knowledge and found negative cross-domain 
paths from content knowledge and pedagogical knowledge test scores to the non-
corresponding self-concepts, indicating dimensional comparison effects.

Lohbeck et al. (2021) extended the GI/E model to the physical domain, investi-
gating sports science students at university. Students reported their grades and self-
concepts in six sports. There were significantly negative achievement-self-concept 
relations of grades to self-concepts (e.g., from gymnastics to soccer and basketball, 
or from basketball to self-concepts in gymnastics, athletics, and soccer).

Wolff et al. (2023) extended the I/E model to the domains of research and teach-
ing. They analyzed dimensional comparisons in the formation of faculty members’ 
research and teaching self-concepts. A sample of 681 faculty members from German 
universities considered their research and teaching achievements and self-concepts 
longitudinally. The faculty members reported higher (lower) research and teaching 
self-concepts when announcing high (low) achievement not only in the same domain 
but also in the other domain. These positive dimensional comparison effects indicate 
assimilation effects across domains, suggesting a strong link between research and 
teaching in terms of self-assessments.

Thus, dimensional comparisons take place not only in K-12 education but also 
in many areas of education and occupational activity. The results should defi-
nitely be transferred to other study programs and occupational groups. Central to 
the emergence of dimensional contrast effects seems to be that individuals are con-
vinced that in both subjects, their performance in one is relatively independent of 
that in the other, or is negatively correlated. If, on the other hand, one assumes that 
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performance in two domains is positively related, rather small contrast effects or 
even assimilation effects occur.

Dimensional Comparisons in Clinical Psychology and Other Fields

In the original DCT paper, Möller and Marsh (2013) stated that “Research on dimen-
sional comparison is well known in educational psychology but is largely ignored in 
other psychology communities,” and emphasized their hope that “This paper might 
serve as a bridge between specialized parts of psychology” (p. 558). Ten years later, 
DCT is used more and more to investigate and explain phenomena in areas of life 
other than education, especially in clinical and health psychology, organizational 
research, personality psychology, and sports sciences, where researchers have ana-
lyzed the occurrence and effects of dimensional comparisons and demonstrated the 
importance of dimensional comparisons outside of educational research.

Clinical and Health Psychology

Outside of educational research, DCT has stimulated the most studies in clinical and 
health psychology in recent years. Morina (2021), as a clinical psychologist, devel-
oped a self-perception model and investigated dimensional comparisons in this con-
text in several studies undertaken by his research group. Morina (2020) analyzed 
the consequences of comparative thinking following exposure to a vehicle-ramming 
attack. Almost all participants directly or indirectly exposed to an attack reported 
some form of comparative thinking, the most frequent comparison types being 
dimensional and temporal comparisons. An example item for dimensional (upward) 
comparison was, “In the past two weeks when considering your wellbeing, how 
often did you think that although you are not doing well at the moment, there are 
still positive aspects to your life?” The frequency (not the direction) of dimensional 
comparisons predicted depressive symptoms and quality of life.

The same research group focused on studies of concerns about personal appear-
ance, and other types of comparison. Morina et al. (2022) found appearance-related 
dimensional upward and downward comparisons. Compared to other types of com-
parisons, dimensional comparisons were the most frequently reported by almost all 
participants. McCarthy et al. (2023) examined self-reported engagement with social, 
temporal, dimensional, and other comparisons concerning appearance and negativ-
ity. In particular, dimensional upward comparisons served as favorable upward com-
parisons with positive affective consequences. In an interview study, Morina et al. 
(2022) examined the role of dimensional comparisons in well-being for a clinical 
and a nonclinical sample. Half of their participants were asked, “Do you think that 
in some areas you are better than in other areas, or that one of your characteristics is 
better than other characteristics of yours?” and “How are you feeling right now after 
considering that you are better in [Dimension X] than in [Dimension Y]? Are you 
feeling better, the same, or worse than before?” The findings suggest that downward 
dimensional comparison is associated with more positive well-being than is upward 
dimensional comparison. This seemingly contrasts with the results revealed by diary 
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studies (Möller & Husemann, 2006), which found more positive mood after dimen-
sional upward comparison. Morina and Schlechter (2023) point out that both the 
way dimensional comparisons are recorded, and the definitions of the two domains 
being compared, strongly influence the occurrence of dimensional comparisons and 
their effects. They had asked dysphoric respondents: “…when considering your 
well-being, how often have you thought that although you are not currently doing 
well, there are still positive aspects to your life?” Presumably, different results would 
have been obtained if another concrete dimension (e.g., appearance) had been used 
as a comparison dimension for well-being.

Edmonds and Rose (2022) first explored the meaning of DCT in health con-
texts in a theoretical paper. Based on this, they conducted empirical studies on the 
assessment of health-related behavior (Edmonds et al., 2022). Subjects were com-
paratively optimistic when comparing their risk of certain diseases (head lice, HIV, 
cancer) with other illnesses/diseases. Dimensional comparisons contributed to the 
subjects’ development of concern and protective intentions. Rose et al. (2023) gave 
their participants health-related feedback on their physical and mental fitness. For 
example, in the upward dimensional comparison condition, participants were told 
that their fitness on the referent domain (e.g., mental fitness) was better than their 
fitness in the target domain (e.g., physical fitness). Results showed that upward com-
parisons led to lower fitness self-evaluations and more negative emotional reactions 
in the target domain.

Other Domains

Transferring DCT to economics, Zhang and Michael (2023) investigated the role 
of director pay in investment efficiency. This study investigating the effect of rela-
tive director pay was the first to examine the role of dimensional comparisons in 
strategic decisions in companies. Dimensional comparisons of relative director pay 
were defined as the value of director pay relative to one’s income from other dis-
closed roles. Results revealed a positive association between relative director pay 
and investment efficiency, while absolute pay had no significant effect on investment 
decisions.

Beginning with Möller and Savyon (2003), dimensional comparison research 
has been undertaken in nonacademic settings, such as with personality variables. 
They showed contrastive dimensional comparison effects of feedback about intelli-
gence (the agency or competence dimension in personality psychology) on self-per-
ceptions of honesty (the communion, or warmth dimension). Similarly, Helm et al. 
(2017) gave their participants manipulated feedback in two areas: self-evaluations 
in cognitive tasks (agency) or tasks involving interpersonal and emotional abilities 
(communion). Participants who received negative feedback in one area evaluated 
themselves as more capable in the other area than did participants who received pos-
itive feedback. In a longitudinal analysis (Petrak et al., 2023), prior agency revealed 
negative effects on subsequent communion, indicating dimensional comparisons 
(but see Abele & Yzerbyt, 2021, who did not find any dimensional comparison 
effects between agency and communion).
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Simpkins et al. (2023) provided some of the first findings on the potential impli-
cations of participation in one type of activity for other activities later in life. The 
study’s only significant negative associations between two different types of activ-
ity emerged between sports and arts activities. The authors argue that dimensional 
comparisons triggered their effects, mainly when activity types were close to the 
skill-based domains described in DCT.

It is not easy to assess the extent of the transfer of DCT to other fields. Positive 
developments include its expansion into clinical and health psychology, and some 
initial applications in other fields, but of course, further dissemination of DCT with 
various empirical studies would be desirable, not as an end in itself, but because 
recent extensions to fields other than educational have already shown that dimen-
sional comparisons influence a variety of self-assessments. For example, in clinical 
psychology or medicine, when assessing one’s own well-being or symptoms, dimen-
sional comparisons should be considered. But also when career decisions are made 
in a professional context, dimensional comparisons probably play an important role. 
They are likely to contribute to individuals overly contrasting their strengths and 
weaknesses. Not to take them into account would mean ignoring an essential source 
of information people use to assess their own potentials.

Methodological Extensions

DCT research is clearly dominated by correlational studies that infer dimensional 
comparisons ex post facto from correlative patterns of outcomes. Often, regres-
sion coefficients from achievements in one subject to self-concepts in another 
indicate dimensional comparisons when achievement in the second subject is con-
trolled for. Most are statistically very sophisticated: e.g., Parker et al. (2015) used 
three methods—autoregressive cross-lagged models, latent growth curve models, 
and autoregressive latent trajectory models—to evaluate longitudinal data. Debatin 
et al. (2023) compared the standard cross-lagged panel model and the random inter-
cept cross-lagged panel model when analyzing dimensional comparison effects. 
Research on the 2I/E model explicitly debated whether aggregated achievement lev-
els or a single achievement at a certain point of time should be considered predic-
tors of dimensional comparison processes (Debatin et al., 2023; Wolff et al., 2019a, 
2019b). I make a cautious plea here, similar to the position of Debatin et al. (2023), 
by assuming that on the achievement side, trait-like components are the basis for 
dimensional comparisons. Others have limited themselves to the analysis of correla-
tions between self-concepts to arrive at relevant findings (Wan et al., 2023). More 
recently, some experimental or intervention studies have been conducted that can 
provide more causal conclusions and shed light on the psychological processes of 
dimensional comparisons. I present these in the next section.

Within the so-called person-centered approach, in recent years, profile analyses 
as a variant of correlational analyses have become more common in DCT research. 
Often, statistical methods form groups of persons with e.g. particular achievement 
patterns indicating a strength in one and a weakness in another subject, and calculate 
differences in domain-specific self-concepts.
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As examples of methodological extensions, I now present recent studies that have 
used experimental methods or analyzed profiles.

Experimental and Intervention Studies

Recent experimental studies demonstrated the generalizability of dimensional com-
parison effects when different methods of measuring self-concepts are compared. 
First, Helm and Möller (2017) asked whether dimensional comparisons occur only 
when subject-specific self-concepts are measured simultaneously, as is regularly 
the case in DCT studies. They asked their students about their subject-specific self-
concepts in German and math, half of them simultaneously for both subjects and 
half of them non-simultaneously, with a time lag. The effect from math achieve-
ment to German self-concept vanished when self-concepts were assessed non-simul-
taneously (the effect from verbal achievement to math self-concept being stable). 
Second, Wolff et  al., (2018a, 2018b, 2018c, 2018d) extended the I/E model with 
open self-concept reports (in addition to closed-ended questionnaires) and found the 
typical I/E model patterns with open and closed self-concepts. Third, Wolff et al., 
(2020a, 2020b) demonstrated that dimensional comparisons unconsciously impact 
self-concepts. They analyzed implicit and explicit self-concepts, using a go/no-go 
association task to measure students’ implicit self-concepts. The effects of students’ 
achievements on their explicit self-concepts were usually stronger than those on 
their implicit self-concepts. Dimensional and social comparison effects were equally 
strong with implicit self-concepts in the I/E model. Fourth, Wolff et al. (2021) intro-
duced students’ collective self-concepts, defined as their perceptions of the domain-
specific abilities of their group (e.g., their class). The laboratory study largely sup-
ported the I/E model relations for predicting students’ collective self-concepts by 
their group-average achievements.

As experimental studies deliver profound knowledge about the process and 
effects of dimensional comparisons, it is particularly positive that experimental stud-
ies on dimensional comparisons have also been pursued outside the research group 
around Möller and Wolff. Strickhouser and Zell (2015) gave manipulated feedback, 
including dimensional and social comparison information. Both comparison types 
influenced self-evaluations and affective reactions, with stronger effects for social 
than dimensional comparisons. When additionally integrating temporal compari-
sons, Zell and Strickhouser (2020) revealed that dimensional and social comparison 
significantly influenced self-evaluations and affective reactions in two studies, again 
with stronger effects for social comparisons.

A slightly different way to come to novel insights on DCT is to carry out inter-
vention studies, of which three studies have already been done. Wolff and Möller 
(2021) was the only study explicitly carried out to intervene in dimensional com-
parisons. They asked students to think more vs. less intensively about their subject-
specific abilities in math and German as their first language. Students who had 
written down five thoughts about their German (math) abilities revealed stronger 
negative dimensional comparison effects than students who had written down one 
thought. Some studies analyzed potential side effects of interventions in one domain 
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on motivational variables in another domain: Gaspard et al. (2016) tried to intervene 
in students’ math motivation and, as a side effect, found negative effects on German 
values but not on English. Simonsmeier et al. (2020) did not find such cross-domain 
effects in their training program. Attending bilingual programs  enhanced verbal 
achievements and self-concepts, but left math self-concept unaffected (Wunberg 
et al., 2024; for a meta-analysis see Lo & Lo, 2014).

Person‑Centered Approaches

Researchers have conducted profile analyses in many studies using DCT, and formed 
groups according to subject-related criteria. They have then analyzed how the 
groups belonging to different profiles differ in other subject-related characteristics 
(see, for example, Olive et al., 2022). Cluster analyses or latent class analyses served 
as statistical methods. For example, Gaspard et al. (2019) took an original perspec-
tive by examining students’ expectations and values in math and English at the end 
of high school and their associations with performance and subsequent choice of a 
STEM major at university. Students were more likely to choose a math-related major 
if they had higher math than verbal expectations and values. Students in the High 
Math/Low English profile were most likely to choose a STEM major. In Gaspard 
et  al. (2020), a differentiation hypothesis was examined that confirmed that moti-
vational characteristics in math and languages should diverge. Students were less 
likely to choose math courses when they belonged to the low math/high languages 
profile. Similarly, Costache et al. (2022) defined five classes according to intrinsic 
value beliefs in math and French, and analyzed their career aspirations 2 years later. 
Students exhibited particularly high career orientations in one subject when intrin-
sic value of the other subject was low. Franzen et al. (2022) created student profiles 
of self-concept and interest in four domains and found support for DCT. Saß and 
Kampa (2019) adopted the person-centered approach of latent profile analysis to 
investigate patterns in students’ self-concepts. In keeping with DCT, the profiles dif-
fered regarding abilities, choice of science course in the upper secondary level, and 
science career aspirations.

Umarji et  al. (2018) carried out cluster analysis and found different patterns of 
math and English self-concepts: in particular, students with a high math self-con-
cept relative to their English self-concept were overrepresented in math-intensive 
majors. Veldman et al. (2021) examined how girls compare different STEM fields 
to each other in making higher education choices. Interest in one STEM field was 
predicted by the level of belonging within that STEM field, but equally by the level 
of anticipated belonging compared to another STEM field, indicating dimensional 
comparisons.

Wan et  al. (2023) analyzed developmental changes in students’ use of dimen-
sional comparisons to form ability self-concepts in math and verbal domains. 
Results indicated that the increasing differentiation in students’ math and verbal self-
concepts over time relates to students’ use of dimensional comparisons in self-evalu-
ations. Kampa et al. (2020) discriminated between a group with a science-avoidance 
choice pattern and another group showing a science-oriented choice pattern. Results 
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showed that science-oriented final exam choices were more likely when the midterm 
grades in English were worse. Schmidt et al. (2017) found that dimensional compar-
isons contributed to self-concept profile formation. School grades enhanced these 
comparisons, especially when achievement profiles were uneven.

Overall, the number of experimental studies remains small, although these are the 
most likely to allow causal conclusions. In most studies, including those with pro-
file analyses, dimensional comparisons are inferred when cross-domain effects of, 
for example, achievement or achievement profiles on non-corresponding self-con-
cepts, are evident. The discussion below offers some remarks on the difficult relation 
between experimental studies and correlational studies in research on DCT and in 
educational psychology in general.

Suggestions for Future Research

This paper summarizes developments in research on DCT since its publication in 
2013. It briefly presents DCT’s main assumptions and empirical findings before dis-
cussing developments in theory, empirical results, and methodology over the past 
decade. The following section suggests further developments in DCT and future 
empirical studies.

Suggestions for Theoretical Developments

On the one hand, DCT builds on the I/E model and its extensions. On the other 
hand, DCT is closely related to the social and temporal comparison theories, rais-
ing the question of the similarities and differences between the comparison pro-
cesses. A comprehensive comparison theory should be able to describe and explain 
antecedents, cognitive processes, and consequences of all types of comparisons. 
For instance, upward and downward comparisons of all types tend to have a simi-
lar effect on self-beliefs (even if there are exceptions, as research on the basking 
in reflected glory effect (Cialdini & Richardson, 1980; Marsh et al., 1984) shows). 
Conversely, the emotional consequences differ between types of comparison. For 
example, dimensional upward comparisons improve mood, whereas social and tem-
poral upward comparisons worsen mood. However, a comprehensive comparison 
of knowledge about the three comparison processes goes beyond the scope of this 
paper. It requires a broader analysis of research on comparison processes, even if 
limited to the academic context.

DCT could benefit from an integration of developmental perspectives; we 
already know that during school years, it is crucial to address the question of 
whether one is more of a “math person” or a “language person” (Wan et  al., 
2021). Wan et al. (2021) found almost no effects of dimensional comparisons for 
students in elementary school. One reason could be that dimensional compari-
sons require cognitive processes that overstrain young children. Clarifying such 
questions about the necessary cognitive prerequisites for dimensional compari-
sons would be fruitful for the development of DCT. Another reason could be that 
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elementary schoolchildren have a more holistic understanding of ability and do 
not believe in the dissimilarity of math and verbal subjects or their juxtaposition.

However, what happens after the school years? After school, new develop-
mental tasks require decisions that have to do with dimensional comparisons. For 
example, the question arises as to whether one wants to study or learn a trade. It 
would be interesting to analyze whether and what kind of dimensional compar-
isons between different competencies trigger such decisions. Work-life balance 
issues play an essential role in adulthood and could be related to dimensional 
comparisons between aspects of these two areas. Imagine someone very success-
ful in his job: Under what circumstances will professional success negatively 
affect the perception of private satisfaction and vice versa? We have yet to learn 
much about the role of dimensional comparisons between mathematical and ver-
bal competencies or the correlations between mathematical and verbal self-con-
cepts in adulthood. Although we already know that older adults favor dimensional 
comparisons over social and temporal comparisons (Möller & Weber, 2001), age 
groups other than students should be given much more attention in DCT research.

It also makes sense to link DCT with other theoretical psychological theo-
ries and models. For example, attribution theory (Weiner, 1986) deals with the 
perceived causes of students’ achievements, their successes and failures. Sup-
pose students attribute good performance in math to high ability rather than 
high effort in this subject. In that case, they seem to associate high math abil-
ity with lower ability in verbal subjects at the same time. In contrast, students 
who attribute good math performance to their high effort could develop a lower 
math self-concept and, at the same time, find that they need less effort in ver-
bal subjects to achieve good performance. So far, there are no empirical findings 
on such relationships between attribution patterns and dimensional comparison 
effects. DCT could benefit from including central postulates of attribution theory, 
and conversely, attribution theory could benefit from a dimensional comparison 
perspective.

In addition, established approaches such as control-value theory (Pekrun, 2006) 
or opportunity-propensity (O-P) models (Byrnes & Miller-Cotto, 2016; Byrnes, 
2020) and DCT could stimulate each other. DCT could relate more strongly to emo-
tional processes, while control-value theory could integrate contrast and assimilation 
effects of dimensional comparisons across subjects. According to the O-P models, 
distal factors such as SES, gender, and race; opportunity factors such as curriculum 
and instruction; and propensity factors such as cognitive and non-cognitive skills 
predict learning outcomes. In such models, it may be useful not only to consider 
the effect of subject-specific predictors within a subject, but also to consider dimen-
sional comparison effects across subjects. For example, Helm et al. (2023) showed 
that on the opportunity side, a teacher characteristic such as using an individual 
frame of reference in mathematics led students to reduce verbal self-concept and 
vice versa.

Researchers from diverse disciplines within psychology and between psychology 
and related fields such as education, sociology, and economics should collaborate to 
gain a comprehensive understanding of dimensional comparisons and their implica-
tions for individual development and societal outcomes.
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Many of the aspects discussed in the next section are likely to be relevant to the 
further development of the DCT, as theoretical development mainly depends on fur-
ther empirical research and methodological extensions.

Suggestions for Empirical Research

Concerning the classic I/E model and its extensions to other predictors and vari-
ables, it becomes clear from this summary of research on the DCT that many recent 
studies have been able to replicate the classic I/E model or its variants including 
subjects other than math and first language. In particular, the generalized I/E model 
raised the number of studies examining dimensional comparisons between con-
structs other than achievement, mostly still in educational contexts, in and beyond 
school. It remains plausible that dimensional comparisons occur between various 
predictors and show particular effects on various variables. However, the mere 
occurrence of correlational patterns found in the I/E model is insufficient, since 
researchers could not be sure whether dimensional comparisons prompted the cor-
relational patterns or whether other processes did. We already know from experi-
mental and diary studies that students compare achievements in math/science sub-
jects and verbal subjects, impacting self-concepts. It is another question whether it 
is plausible to think that students dimensionally compare, e.g., their self-concepts in 
two subjects, with consequences for course choice (as in Jansen et al., 2021; Umarji 
et al., 2018; Von Keyserlingk et al., 2021) or their interests in two subjects on occu-
pational aspirations (as in Widlund et  al., 2020). It would be fruitful to explicitly 
carry out experimental studies demonstrating such comparison processes on predic-
tors other than achievements.

Also, this review describes the effects of dimensional comparisons of predic-
tors other than achievement (especially teacher variables) or on other criteria (espe-
cially value components). With other criteria, it should be remembered that effects 
on motivational or affective variables, for example, might be mediated by effects 
on self-concepts. An appropriate empirical test of mediation should be part of such 
analyses.

Concerning moderators, the perceived similarity of subjects, and student beliefs 
about the relations between subject-specific abilities, moderated the dimensional 
comparison effects. We might need an in-depth examination of similarity beliefs 
as related to subjects. At this point, we know that dissimilarity beliefs grow with 
age, but we do not know much about the origin, impact, and malleability of simi-
larity beliefs. Similarity beliefs may stem from the personal experiences of stu-
dents, teachers, peers, family, schools, or society. According to the impact of such 
beliefs, perceiving certain subjects as similar might lead students to employ similar 
learning strategies across subjects. Perceiving certain subjects as dissimilar might 
lead to strong dimensional contrast effects, premature specialization, and a shift 
away from domains where a student may perform very well but intra-individually 
somewhat weaker than in the other subject. According to the level of malleability, 
interventions could focus on similarity beliefs: If these beliefs significantly impact 
student outcomes, interventions can either harness or counteract these beliefs and, 
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as a consequence, dimensional comparison effects. Helm et al. (2016) have already 
shown how perceived (dis-)similarity might be changed, and how such changes 
impact dimensional comparison effects. We need more studies replicating and 
extending such findings, and more intervention studies aiming to promote under-
standing of the positive relations between, e.g., math and verbal abilities, to counter-
act undesirable dimensional comparison effects.

Concerning dimensional comparisons by significant others, studies on external 
assessments of achievement and aptitudes have shown that teachers often disregard 
dimensional comparison effects when assessing students’ self-concepts. It would 
be worthwhile to create learning units that teach teachers more about dimensional 
comparisons and their impact. Teachers who are more diagnostically competent 
when assessing students’ self-concepts might better recognize and manage students’ 
motivational lapses. It would also be worth investigating how teachers’ and parents’ 
beliefs about how specific subject performance is related determine whether teach-
ers and parents consider dimensional comparisons when assessing students’ perfor-
mance and self-concepts. It would also be worthwhile to investigate whether teach-
ers know the empirical relationships between achievements in two subjects on the 
one hand and between achievements and corresponding and noncorresponding self-
concepts on the other, and whether such knowledge influences the accuracy of their 
assessments.

DCT has stimulated various studies in other academic fields, such as dimen-
sional comparisons at universities. Outside K-12, dimensional comparisons have 
been analyzed mainly between achievements and course choices at university. Most 
studies deal with teacher education, sports, or psychology; applications of DCT in 
other fields such as engineering, business, humanities, and social sciences would 
also be potentially productive. DCT has received growing attention in clinical and 
health psychology, broadening our understanding of dimensional comparisons in 
other fields that impact people’s feelings and psychological well-being. Many other 
approaches could emerge from this area of research, particularly with the role of 
dimensional comparisons in the development of low self-esteem or depression. 
Dimensional comparisons might influence individuals’ self-perceptions of mental 
health, well-being, and symptoms in clinical psychology and psychiatry. We should 
explore the role of dimensional comparisons in shaping perceptions of symptom 
severity, coping strategies, and treatment adherence among individuals with vari-
ous mental health conditions, to reduce the negative effects of upward dimensional 
comparisons on health outcomes such as anxiety, depression, and body image 
dissatisfaction.

Researchers have also sought to investigate dimensional comparison processes 
in personnel management and organizational psychology. These initial steps should 
be expanded, for example, by investigating how executives and managers engage 
in dimensional comparisons when assessing their own and others’ competencies, 
performance, and career trajectories. Studies analyzing dimensional comparisons 
in other psychological and related research fields, such as clinical psychology or 
economics, analyzed several predictors and criteria. The fact that dimensional com-
parisons are being investigated in such areas is very encouraging; as the relevant 
research is still in its early stages, many unanswered questions remain. Within these 
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application contexts, where self-reports on dimensional comparisons usually domi-
nate as a survey method, experimental studies would also be necessary to clarify 
whether dimensional comparisons trigger the processes described.

Analyzing methodological extensions, it is clear that DCT, like any psychological 
theory, has benefited dramatically from experimental studies. Only with the help of 
experiments can dimensional comparisons be studied, so that the processes lead-
ing to dimensional comparisons and their effects are understood (Wolff, 2022). Fur-
ther ex post facto analyses may round out the picture, but they rarely lead to depth. 
This dominance of correlational studies goes back to the tradition of research on 
the I/E model; Marsh (1986), in his classic study, addressed the role of the internal 
frame of reference in the surprising correlation patterns between verbal and math 
achievements on the one hand and self-concepts on the other. The meaning of an 
internal frame of reference was inferred from the data pattern. From the beginning 
of DCT 10 years ago, Möller and Marsh (2013) stated that “experimental studies 
on the effects of dimensional comparisons are scarce” (p. 555). Ten years later, as 
described above, we have evidence from carefully conducted experimental studies 
on dimensional comparison processes. These studies show, among other things, that 
dimensional comparisons impact implicit self-concepts and open self-reports, can 
be triggered by self-differentiation motivation, and can be the object of successful 
interventions.

However, the ratio of experimental to correlational studies in dimensional com-
parison research is less favorable than in educational psychology. Brady et al. (2023) 
found that only one in five educational psychology studies is experimental. While 
Möller et al.’s (2020) meta-analysis summarizes 118 independent correlative stud-
ies, around ten are experimental studies. Robinson and Wainer (2023), commenting 
on Brady et  al. (2023), described this preponderance of correlational studies as a 
negative trend: “Educational psychology is continuing its movement toward the dark 
side of the quality continuum.” Therefore, this paper ends with a call for more exper-
imental studies on dimensional comparisons. The DCT could only benefit from this.

Of course, experimental studies are not an end in themselves but must be theoret-
ically sound and well-designed. Moreover, it is a challenge to conduct experimental 
studies on dimensional comparisons in a way that makes the findings seem ecologi-
cally valid. One promising strategy might be to carry out experimental intervention 
studies on the effects of dimensional comparisons, not only in educational psychol-
ogy but also in other applied fields.

This review has discussed various innovations in procedures analyzing dimen-
sional comparisons. These include, for example, the recording of implicit associa-
tions or diary studies. To date, there has been a lack of studies in which self-concepts 
are not (only) recorded as relatively unchangeable traits but also as more situational 
states, to take a more concerted account of their intraindividual variability. We need 
studies examining intraindividual (within-person) relations between achievement 
and momentary (state) self-concepts. Niepel et al. (2022) conducted an experience-
sampling (e-diary) study with 372 German secondary school students 3 weeks after 
each lesson. They found significant reciprocal effects between math state self-con-
cept and math perceived achievement on a lesson-to-lesson basis. It would be prom-
ising to conduct a study in which dimensional comparisons are analyzed in terms of 
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a consequence of comparisons between math and verbal perceived achievements on 
non-corresponding state self-concepts.

Conclusion

In conclusion, this review has provided a comprehensive overview of developments 
in the field of research since the introduction of DCT in 2013. It highlights the ongo-
ing relevance of the DCT by summarizing its main assumptions and empirical find-
ings, while showcasing its evolution in content and methodology over the past dec-
ade. Beyond K-12 education, the DCT has found application in various academic 
fields, mainly in clinical and health psychology, expanding our understanding of 
how dimensional comparisons affect people’s minds.

Overall, this discussion underscores the enduring relevance and potential of the 
DCT and its modifications. It urges researchers to delve deeper and explore new 
avenues for understanding dimensional comparisons in diverse contexts, ultimately 
enriching our understanding of this intriguing psychological phenomenon.
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