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Abstract
An expanding literature has explored the impact of second language (L2) self-con-
cept on language achievement and motivation. This review adopts a psychological
lens to examine L2 self-concept, beginning with an outline of prominent theoretical
frameworks: situated expectancy-value theory; Shavelson et al.’s (1976) hierarchical,
multidimensional model of self-concept; and the integrated Marsh/Shavelson model
(Marsh et al., 1988). Building on these foundations, we introduce Marsh’s (1986)
internal/external (I/E) frame of reference model, which posits that, within do-
mains such as mathematics or verbal subjects, achievement and academic self-
concept are positively correlated, whereas achievement in one domain relates
negatively to self-concept in a different domain. Originally confined to mathemat-
ics and a single verbal subject in the first language (L1), the I/E model has been
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extended to additional disciplines, including L2, through dimensional compari-
son theory (DCT; Moller & Marsh, 2013). Central to this paper is a synthesis of
findings from a recent meta-analysis investigating I/E effects that incorporate
measures of L2 achievement and self-concept. Results demonstrate that higher
L2 achievement bolsters L2 self-concept while simultaneously diminishing self-
concepts in math, physics, biology, and L1; conversely, accomplishments in
those other fields exert negative influences on L2 self-concept. We conclude by
discussing both theoretical insights and practical applications of self-concept re-
search for language education generally, and L2 instruction specifically.

Keywords: academic self-concept; dimensional comparisons; social compari-
sons; L2 learning; review

1. Introduction

The self is conceived as individuals’ perceptions of their traits and capabilities,
forming essential elements of their identity. Drawing on James’s (1890) distinction,
self-concepts belong to the “me” aspect — serving as the target of appraisal by the
“l.” These self-concepts consist of subjective convictions regarding one’s own at-
tributes and have remained a focal point across disciplines such as psychology and
education, including the study of language learning. Empirical work (Shavelson et
al., 1976) has demonstrated that self-concept is inherently multidimensional, with
people constructing distinct self-concepts for various life domains. Within the
school context, academic self-concept reflects students’ perceived proficiency
and is reciprocally linked to achievement, subjective task values, and academic
decision-making (Trautwein & Mdller, 2016). Moreover, academic self-concept is
differentiated by subject area: first language (L1) self-concept captures learners’
self-assessed competence in their native tongue, which often coincides with the
medium of instruction, while second language (L2) self-concept pertains specifi-
cally to their perceived ability in the first foreign language they study at school.
Academic self-concepts pertaining to languages are typically termed ver-
bal self-concepts in psychological self-concept research; correspondingly, verbal
achievement refers to achievement in various languages. Self-concepts in math
and science subjects are considered as belonging to the math domain. Here we
use the term L2 self-concept to describe achievement and self-concept related
to learning a foreign language at school (see Lee & Bong, 2019). The subject-
specific L2 self-concept is well established to be related to language-learning
motivation and successful L2 learning. L2 self-concept has thus been recognized
as being central to successful L2 learning, has been researched within empirical
studies and has become a part of models of L2 acquisition (see, e.g., Dérnyei,

350



L2 Learning and academic self-concept: The role of dimensional comparisons

2005; Mercer, 2011). Relatedly, McCroskey and McCroskey (1988) state that per-
ceived communicative competence is more important for communication be-
havior than students’ actual competence.

Another influential framework within L2 self-concept research is Dérnyei’s
(2009) L2 motivational self system, which draws on Higgins’s (1987) self-discrep-
ancy theory. This model focuses on L2 learning motivation and how it is affected
by gaps between actual self-concept and future dimensions of self-concept: the
ought-to L2 self and the ideal L2 self. The ideal self denotes the set of language
skills and attributes an individual aspires to attain, while the ought-to self em-
bodies the internalized obligations, responsibilities, or expectations that one be-
lieves they must fulfil. Discrepancies between these actual and possible (i.e.,
ought-to and ideal) selves result in a feeling of tension that motivates people to
close the gap (i.e., to improve L2 competencies).

Numerous studies have demonstrated that previous learning experiences,
particularly L2 achievement, are positively linked with both actual and envis-
aged L2 self-concepts. Empirical findings consistently reveal strong, positive cor-
relations between L2 performance and learners’ perceptions of their L2 ability.
The reciprocal effects model (Marsh & Craven, 2006; see Wu et al., 2021 for a
recent meta-analysis) proposes that achievement and self-concept exert mutual,
bidirectional influence. In doing so, it unites two earlier theoretical perspectives
on causal directionality: the self-enhancement hypothesis and the skill-develop-
ment hypothesis (Calsyn & Kenny, 1977). As hypothesized in the self-enhance-
ment model, L2 self-concept predicts and explains L2 learning achievement (e.g.,
Moller et al., 2014; Wigfield et al., 2020). In their meta-analyses, Valentine et al.
(2004), like Wu et al. (2021), reported positive effects of self-concept on future
achievement, even after prior achievement was controlled for, confirming the
influence of academic self-concept on subsequent achievement. This pattern
partly emerges because learners with a stronger academic self-concept dedicate
more time, effort, and persistence to tasks in that domain and are more likely to
enroll in courses related to it (Wigfield & Eccles, 1992).

The skill-development perspective posits that gains in performance foster
a stronger academic self-concept. This arises partly because students who
achieve at higher levels receive more affirmative feedback on their accomplish-
ments, which in turn cultivates a more favorable perception of their competence
in that domain (Jansen et al., 2022; Sedikides & Gregg, 2008).

Although they are strongly related, academic self-concept and academic
achievement are far from correlating perfectly. Self-concept, defined as a self-
perception, reflects a subjective reality related to objective achievement and is
not in perfect correspondence with test scores or grades. Therefore, the ques-
tion arises as to which other variables, besides L2 achievement, subject-specific
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self-concept depends on. Which additional outcomes are shaped by domain-spe-
cific self-concept, and on what grounds do we assert that academic self-concept
operates at the subject level, thereby justifying a discrete L2 self-concept? More-
over, what underlying psychological mechanisms account for the diverse ways in
which L2 self-concept presents itself across learners? In the following section we
take an educational psychology research perspective to answer these questions.
In doing so we present key models and theories from educational psychology.

2. Psychological models of domain-specific academic self-concept

In this section, we introduce Eccles and Wigfield’s (2020) situated expectancy-
value theory (SEVT) to illustrate how academic self-concept functions within the
multifaceted domain of motivation and learning. We subsequently outline
Shavelson et al.’s (1976) hierarchical, multidimensional model of self-concept,
followed by Marsh and Shavelson’s (Marsh et al., 1988) refinement and Marsh'’s
(1986) internal/external (I/E) frame of reference model, which elucidate the in-
terplay between verbal and mathematical self-concepts and the specific com-
parative processes underlying their development. Building on the I/E framework,
we then explore dimensional comparison theory (DCT; Méller & Marsh, 2013).
As a leading paradigm in academic motivation research, DCT has increasingly
been applied to L2 learning, yielding compelling insights. Our objective is to fur-
nish a comprehensive survey of the key educational-psychological theories and
models that inform L2 acquisition research.

2.1. Academic self-concept in situated expectancy-value theory (SEVT)

Eccles et al. (1983) introduced one of the most influential motivational frame-
works in educational psychology, which was later refined by Wigfield and Eccles
(1992) and again by Eccles and Wigfield (2002), before being most recently ex-
panded into situated expectancy-value theory (Eccles & Wigfield, 2020). SEVT
integrates a range of socialization experiences, such as feedback from teachers,
parents, and peers, and psychological variables, including learners’ beliefs about
their own competence and the importance they assign to learning activities, to
explain how motivation arises and drives behavior in varied educational con-
texts. Within this framework, motivation is understood to comprise two interre-
lated components: expectancy and value.

The expectancy component addresses the question “Can | succeed at this
task?” and encompasses both broad ability beliefs, that is, learners’ general
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judgments about their capability within an academic domain, and specific success
expectations for upcoming tasks. Empirical research frequently uncovers strong
positive correlations between these two facets, leading many scholars to treat
them as a unified expectancy construct and to operationalize it through measures
of academic self-concept (Eccles & Wigfield, 2002; Guo et al., 2015; Niepel et al.,
2019). Conversely, the value component answers “Do | want to engage in this ac-
tivity, and why?” and encompasses four subdimensions: intrinsic value (the en-
joyment or interest derived from the activity), attainment value (the personal im-
portance attached to doing well), utility value (the perceived usefulness of the
activity for future goals), and cost (the anticipated negatives such as anxiety, effort
required, or forgone alternatives) (Eccles & Wigfield, 2002).

SEVT further specifies psychological processes by which expectancy and
value jointly influence learners’ performance and choices. Academic self-concept
not only emerges from prior achievement but also mediates the link between ear-
lier success and subsequent task values, thereby shaping decisions about course
enrollment, effort allocation, and long-term educational trajectories (Gaspard et
al., 2018; Goetz et al., 2008; Trautwein & Mdller, 2016). Applied to second-lan-
guage acquisition, SEVT predicts that learners with a strong L2 self-concept, that
is, those who believe they possess the ability to master the foreign language, will
become more motivated to study the language, are more likely to select L2-fo-
cused courses, and, ultimately, will attain higher levels of L2 proficiency.

Nonetheless, SEVT has yet to delineate fully the precise mechanisms
through which learners form these expectancy and value perceptions. The fol-
lowing sections introduce complementary models that delve deeper into how
academic self-concept, that is, the central expectancy construct, develops
through both social and dimensional comparison processes.

2.2. The Shavelson et al. model of self-concept

Self-concept encompasses individuals’ beliefs about their own capabilities and
limitations. An influential review by Shavelson et al. (1976) argued that self-con-
cept is organized in a hierarchical, multidimensional structure. At its apex lies a
global self-concept, which then branches into broad domains: academic, social,
physical, and emotional. Beneath the academic domain, Shavelson and col-
leagues further subdivided it into distinct subject-specific self-concepts that cor-
respond to individual school subjects. Hence, broader self-concepts were con-
sidered to encompass multiple specific ones. The hierarchical structure of aca-
demic self-concept remains contested, primarily because empirical studies have
found only weak correlations between subject-specific self-concepts, especially
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between verbal and mathematical domains, posing challenges to integrating
them into a single overarching factor (Brunner et al., 2010; Marsh, 1987). None-
theless, the multidimensional nature of academic self-concept is well supported
as research consistently shows that students develop distinct self-concepts for
individual school subjects (Arens et al., 2011).

2.3. The Marsh/Shavelson model of academic self-concept

To account for the apparent absence of a strict hierarchical structure in aca-
demic self-concept, Marsh et al. (1988) introduced a revised model, proposing
the existence of two largely independent second-order factors: verbal self-con-
cept and mathematical self-concept. The verbal self-concept encompasses stu-
dents’ perceived competencies in subjects such as L1, L2, history, and geography,
whereas the mathematical self-concept comprises beliefs about abilities in ar-
eas like mathematics, physics, chemistry, and biology.

Subject-specific academic self-concepts can thus be positioned along a
continuum ranging from a purely verbal to a purely mathematical pole. At the
verbal end lies the L1 self-concept, shaped exclusively by the overarching verbal
self-concept; conversely, the math self-concept anchors the mathematical end,
fully defined by the higher-order math self-concept. Other subject-specific self-
concepts fall somewhere along this continuum, depending on the degree to which
they load more heavily onto either the verbal or mathematical higher-order factors.
Consequently, self-concepts from dissimilar academic domains, such as L1 and
mathematics, are situated at opposite ends, reflecting their basis in distinct higher-
order self-concepts. In contrast, subjects with thematic or conceptual similarities
cluster closer together, for example, chemistry and physics self-concepts, which are
both shaped predominantly by the mathematical higher-order construct. Some
subject self-concepts, such as biology, draw on both higher-order components and
can therefore be located near the midpoint of the verbal-mathematical contin-
uum (Arens et al., 2021).

2.4. The internal/external frame of reference (I/E) model

The weak correlation between students’ math and verbal self-concepts prompted
the development of the internal/external frame of reference model (I/E model)
by Marsh (1986). This model focuses on the psychological mechanisms underlying
the formation of subject-specific self-concepts and was initially applied to the do-
mains of mathematics and L1. Within the model, the external frame of reference
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functions as a comparative framework through which students evaluate their abili-
ties in a specific subject by comparing themselves with the performance of their
peers, typically classmates, in that same domain. This process, rooted in social com-
parison theory (Festinger, 1954; Gerber et al., 2018), involves judging one’s compe-
tence based on interindividual standards. For example, students who outperform
their classmates in L1 tend to develop a strong L1 self-concept, whereas students
who perform below the class average in L1 are more likely to report a weaker L1
self-concept. Such social comparisons generally give rise to positive correlations be-
tween achievement and self-concept within the same academic domain.

In contrast, the internal frame of reference operates on intraindividual com-
parisons, wherein students assess their abilities in one subject relative to their
perceived abilities in another. Psychologically, this entails dimensional compari-
sons, where the self is evaluated across domains (Mdller & Kéller, 2001; Méller &
Marsh, 2013). For instance, a student who perceives their L1 performance as su-
perior to their math performance is likely to form a more positive L1 self-concept.
Conversely, when L1 achievement is perceived as weaker than math performance,
a lower L1 self-concept is expected. These dimensional comparisons typically lead
to negative cross-subject relationships between achievement and self-concept, a
phenomenon referred to as contrast effects, such as the negative impact of math
achievement on verbal self-concept, and vice versa. Figure 1 illustrates these re-
lationships between achievement and self-concept in L1 and math.

Math - Math
ach i% ' self-concept
T -17
56

-.20

L1

achiw

Figure 1 The classic I/E model: Results of a meta-analytic path-analysis on the
relations between math and verbal achievement and math and verbal self-con-
cept (data from Moller et al., 2020)

L1

56
self-concept

Taken together, the external and internal frames of reference produce a nu-
anced pattern of associations between achievement and self-concept both within
individual domains and across them. Despite the often strong positive correlations
observed between math and verbal achievement (e.g., in test scores or grades), the
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contrastive nature of internal comparisons tends to produce a negative relation-
ship between the self-concepts in these subjects. Interestingly, the opposing
forces of social and dimensional comparisons frequently counteract one another,
resulting in an overall near-zero correlation between students’ math and verbal
self-concepts, despite the underlying high positive correlation between their ac-
tual achievements in those domains.

2.5. Dimensional comparison theory and the generalized I/E model

In response to the extensive research conducted on the I/E model, DCT (Mdller
& Marsh, 2013) was explicitly conceived of to elucidate the applications and im-
plications of dimensional comparisons. DCT has found application in various
fields beyond K-12 education, particularly in clinical, health, and social psychol-
ogy, in expanding our understanding of how dimensional comparisons affect
people’s minds (Moller, under review).

The generalized internal/external frame of reference model (GI/E model; Mdller
etal., 2016) holds particular relevance for research into L2 self-concept. This extended
model builds upon the original I/E framework by incorporating a wider array of predic-
tor and outcome variables, expanding its application beyond just math and verbal do-
mains. Unlike the initial model, which was limited to one mathematical and one verbal
subject, typically first language, the GI/E model encompasses a more diverse range of
academic subjects, thus offering broader applicability (Arens et al., 2016; Jansen et al.,
2015; Marsh et al., 2014, 2015; Mdller et al., 2006). A key insight from the GI/E model
is that the interaction between social and dimensional comparison processes does not
invariably produce negative contrast effects, that is, inverse relationships between per-
formance and self-concept across different subject areas. Instead, the model shows
that these comparison mechanisms can also give rise to positive assimilation effects,
whereby stronger performance in one domain can elevate students’ self-concept in an-
other, leading to a positive cross-subject link between achievement and self-concept.

The GI/E model draws on the structural principles of the Marsh/Shavelson
model (Marsh et al., 1988; see previous section), which positions subject-spe-
cific self-concepts along a continuum ranging from verbal to mathematical do-
mains. Dimensional comparisons are expected to generate contrast effects par-
ticularly when the compared subjects are conceptually distant or show little
content overlap, such as math and foreign languages. In contrast, assimilation
effects are more likely when the compared domains are closely related, either
in content or cognitive demands, for instance, between L1 and L2, or between
mathematics and physics. In such cases, performance in one subject may posi-
tively inform students’ self-concept in the other due to their perceived similarity.
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Empirical research has substantiated the theoretical assumptions of the
Marsh/Shavelson model of academic self-concept and DCT, providing evidence for
the occurrence of both contrast and assimilation effects. Studies consistently
show negative relationships, indicating contrast effects between achievements
and self-concepts in math and verbal subjects (Moéller et al., 2009). This is attribut-
able to the placement of mathematics and verbal subjects at opposing poles of
the academic self-concept continuum, as conceptualized in the Marsh/Shavelson
model (Marsh, 1990). Moreover, students often perceive mathematical and ver-
bal competencies as relying on fundamentally different cognitive abilities, which
can result in individuals excelling predominantly in one domain over the other.
Conversely, empirical studies have identified positive correlations and assimila-
tion effects between achievements and self-concepts in mathematics and physics
(Arens et al., 2020; Jansen et al., 2015; Marsh et al., 2014, 2015; Mdller et al.,
2006). These two disciplines are typically categorized as math-related subjects
and occupy adjacent positions on the academic self-concept spectrum. Addition-
ally, academic success in physics is frequently seen as contingent upon proficiency
in mathematics. The question of whether assimilation or contrast effects arise in
the associations between achievement and self-concepts across different verbal
domains, specifically L1 and L2, will be addressed in the following section.

3. L2 in research on the DCT

Empirical evidence indicates that L2 self-concept constitutes a distinct construct
alongside L1 self-concept. For example, Arens et al. (2018), Mdéller et al. (2006),
and Niepel et al. (2014) employed path analyses within the framework of the
GI/E model, incorporating L2 as one of multiple academic domains (see below
for further elaboration). Additionally, Mercer (2014) conducted a qualitative in-
vestigation into L2 self-concept development, drawing on the theoretical as-
sumptions of the I/E model. Anna was interviewed on her self-concepts in Eng-
lish and French: “For Anna, the division of her FLL [foreign language learning]
self into two halves is a visible indication of her relationship between two lan-
guages which she sees as totally separate and distinct” (Mercer, 2014, p. 60).
As outlined earlier, the original I/E model primarily emphasized verbal
achievement and self-concept in students’ L1. In alignment with the GI/E model,
contemporary research has expanded the verbal domain to encompass both L1
and L2. This broader perspective makes it plausible to expect a positive associa-
tion between achievement and self-concept across different languages, indicat-
ing the presence of assimilation effects. Both L1 and L2 can be positioned on the
verbal end of the academic self-concept continuum due to their shared linguistic
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characteristics. Moreover, students may attribute success in language subjects
to similar underlying verbal abilities. Established transfer effects in language ac-
quisition further support this view, suggesting that proficiency in one language
can facilitate the learning of another (Chen et al., 2010; Gebauer et al., 2013).

However, only a limited number of studies have demonstrated assimila-
tion effects, namely positive cross-subject relations between achievement and
self-concept, in the domain of multiple languages. Mdller et al. (2006) were
among the first to examine this, investigating German secondary school stu-
dents with German as L1 and English as L2. Their findings indicated that higher
achievement in English (German) was associated with a higher self-concept in
German (English). Similarly, Marsh et al. (2014) found positive cross-paths be-
tween Dutch (L1) achievement and English (L2) self-concept in a large sample of
over 15,000 Dutch secondary school students.

Nonetheless, the majority of findings regarding the relationship between
language achievements and self-concepts have been either negative or statisti-
cally nonsignificant, suggesting contrast rather than assimilation effects. For in-
stance, Xu et al. (2013), in a study involving secondary school students in Hong
Kong, found no significant associations between Chinese (English) achievement
and English (Chinese) self-concept. Marsh et al. (2001) even reported negative
cross-subject paths between Chinese (English) achievement and English (Chi-
nese) self-concept. Similarly, Marsh and Yeung (2001) found negative associa-
tions between Spanish achievement and a higher-order verbal self-concept en-
compassing English, history, and general verbal domains, as well as between
general verbal achievement and Spanish self-concept. Additional support for
contrast effects between languages comes from studies on German students
learning English as an L2, which also report weak but negative associations be-
tween German (English) achievement and English (German) self-concept (Arens
et al., 2020; Marsh et al., 2015; Niepel et al., 2014). Van der Westhuizen et al.
(2023) found similar contrast effects between French and German in a Luxem-
bourgish sample, while Stocker et al. (2021) reported significant negative cross-
subject paths between English and Arabic.

Some studies have extended this research by including languages beyond
L1 and L2. In Study 1 of Marsh et al. (2015), German secondary school students
were assessed with German as L1, English as L2, and either French or Latin as a
third language (L3). While the results indicated strong positive relations be-
tween achievement and self-concept within individual subjects, the cross-lan-
guage associations, German, English, and L3, were either significantly negative
or nonsignificant, suggesting contrast rather than assimilation effects. Arens et
al. (2020) reported similar findings in their study of students with the same lan-
guage configuration. Like Marsh et al. (2015), they found dimensional contrast
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effects between German and English, and across all three languages. Specifically,
L3 self-concepts (whether in French or Latin) were generally unrelated to L1 (Ger-
man) achievement and negatively associated with L2 (English) achievement. These
findings suggest that dimensional comparisons involving three languages influence
the development of verbal self-concepts, again favoring contrast effects.

In sum, research conducted across diverse student populations in various na-
tional contexts (e.g., Germany, Hong Kong, United States) has consistently shown that
dimensional comparisons between languages, particularly between L1 and L2, and
extending to L3, are more likely to generate contrast than assimilation effects. These
results challenge key assumptions of the Marsh/Shavelson model of academic self-
concept and DCT, which predict that closely related subjects (e.g., those situated near
each other on the verbal side of the math-verbal continuum) should exhibit assimila-
tion effects, especially when success in those domains is thought to depend on over-
lapping cognitive abilities (Marsh, 1990; Marsh et al., 2014; Mdller et al., 2015).

4. Meta-analytical findings on self-concepts with a focus on L2 learning

Moller et al. (2020) conducted a comprehensive meta-analysis encompassing stud-
ies that examined the relationship between academic achievement and self-con-
cept across two or more subjects. Their analysis synthesized empirical evidence
regarding both social and dimensional comparison processes as they relate to
achievement and academic self-concept formation, including in the domain of L2.
Drawing on the framework of DCT, the authors formulated specific hypotheses
concerning the influence of L2 achievement on various academic self-concepts:

1. Path coefficients from L2 achievement to corresponding L2 self-concept
were expected to be positive, reflecting social comparison mechanisms.

2. Path coefficients from L2 achievement to non-corresponding self-concepts
were hypothesized to be moderately negative, that is, indicative of contrast ef-
fects, when the target subject was dissimilar to L2 (e.g., math or subjects within
the math/science domain), in line with dimensional comparison processes.

3. When the comparison subject was more similar to L2, such as another
verbally oriented subject like L1, path coefficients from L2 achievement
to non-corresponding self-concept were anticipated to be only slightly
negative or near zero, reflecting weaker or absent contrast effects.

The meta-analysis included 46 studies derived from 23 publications (see Ta-

ble 1), comprising a total sample of 114,145 students. Within this set, 21 studies
examined the relationship between L2 and mathematics (N = 41,064), 7 studies
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included physics (N = 24,042), and 4 focused on biology (N = 21,676). Notably,
14 studies explored associations between L2 and L1 self-concepts (N = 27,363),
offering particularly relevant insights for verbal domain comparisons. In addition,
six studies also considered students’ subjective task values in the analysis.

Table 1 Summary of studies included in the meta-analysis

First author (year) N Subjects SC/STV %fem Grade Region Achievement

1 Schilling (2004) 1,632 Ma/Ph/Bi/Hi/L2/L1 SC 50 7-10EU School

2 Moller (2006) 1,440 Ma/Ph/L2/L1 SC 55 5EU School/Test
3 Sparfeldt (2006) 396/407 Ma/Ph/L2/L1 SC 57 9-10EU School

4 Neuenschwander (2007) 361/454/2,535 Ma/L1; Ma/L2 SC 52 6-7 EU/NA School/Test
5 Rinn (2008) 181 Ma/L2 SC 43 7-10NA  Test

6 Gniewosc (2010) 1,014/1,822 Ma/L1; Ma/L2 SC/STV 53 6 EU/NA School

7 Faber (2012) 256 L2/L1 SC 56 9 EU School

8 Mclinerney (2012) 8,354 Ma/L2 SC 44 79 As Test

9 Parker (2013) 2,909/2,106 Ma/L2 SC 58 13 EU Test

10 Xu(2013) 1,950 Ma/L2/L1 SC 53 7 As School/Test
11 Marsh (2014) 15,356 Ma/L2/L1 SC 51 9 EU School

12 Niepel (2014) 1,529/639/465 Ma/L1; Ma/L2/L1 SC 47 5-6 EU School

13 Schurtz (2014) 1,390 Ma/L2 SC/STV 51 56EU School

14 Marsh (2015) 1,140 Ma/Bi/L2/L1 SC 54 7-10 EU School

15 Arens (2016) 271 Ma/Ph/Hi/L2/L1 SC 55 7-10 EU School

873 Ma/Ph/Hi/L2 SC 59 10

16 GOtz (2016) 756/559/481 Ma/L2/L1 SC 52 9-11EU School

17 Helm (2016) 174/177/80/68/82/79 Ma/L1; Ma/Ph;L2/L1  SC 47 512 EU School

18 Korhonen (2016) 1,152 Ma/L2 STV 50 9 EU Test

19 Gogol (2017) 6,146/5500/866/1748 Ma/L2/L1/ SC/STV 50 9 EU Test

20 Guo(2017) 18,047 Ph/Ch/Bi/L2 SC/STV 49 8 EU Test

21 Losch (2017) 850 Ma/L2 SC 48 7EU School/Test
22 Arens (2018) 1,648/1240/390 Ma/Ph/L2/L1 SC 46-64 10-12 EU School

23 Gaspard (2018) 857 Ma/Ph/Bi/L2/L1 SC/STV 51 8 EU School

Note. Ma = Mathematics; Ph = Physics; Ch = Chemistry; Bi = Biology; Sc = Science; PE = Physical education; Hi = History; L2 = Second
language; L1 =First language; SC = Self-concept; STV = subjective task value; EU = Europe; As = Asia; NA = North America.

Moller et al. (2020) examined specific subject combinations involving L2, for
which they had access to at least four datasets, such as math/L2, physics/L2, biol-
ogy/L2, and L1/L2 (see Moller et al., 2020). In the following sections we present
the meta-analytical findings related to L2 subjects and compare them with the
corresponding results on relations between math and L1 as a reference point.

4.1. Math/L1 as reference

The correlation between math and L1 achievements had a mean value of r = .56,
signifying a robust effect size. The mean correlation for self-concepts in the cor-
responding subjects was positive but small (r =.08). In their meta-analysis, Mol-
ler et al. (2020) reported a mean path coefficient of 8 = .56 from math achieve-
ment to math self-concept, and 8 = .46 from L1 achievement to L1 self-concept.
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These findings provide robust evidence for strong positive relations consistent
with social comparison processes. Importantly, in support of dimensional com-
parison theory, the cross-domain path coefficients representing dimensional
comparison effects were significantly negative: 8 =—.17 from math achievement
to L1 self-concept, and 8 = -.20 from L1 achievement to math self-concept. These
results indicate that students tend to contrast their competencies across dissim-
ilar subjects, particularly between math and L1, which are positioned on oppo-
site ends of the academic self-concept continuum Thus, these meta-analytical
findings strongly corroborate the original I/E model.

4.2. Math/L2

The resulting pattern for the math/L2 subject pair closely mirrored that of the refer-
ence combination math/L1. Although the correlation between math and L2 achieve-
ment was significantly lower (Ar = -.18) than that observed between math and L1 (r
=.56), it remained significantly positive with a mean of r=.38. In contrast, the average
correlation between self-concepts in math and L2 was nonsignificant (r=.04). The link
between L2 achievement and L2 self-concept (8 = .58) was notably stronger (A6 =.12)
than that between L1 achievement and L1 self-concept (8 = .46), suggesting that so-
cial comparison processes may exert a more pronounced influence on L2 self-concept
than on L1. No further deviations from the original I/E model were detected for the
math/L1 combination. Additionally, the dimensional comparison effects for math and
L2 remained significantly negative (8 = -.15 for the effect of math achievement on L2
self-concept; 8 =-.17 for the effect of L2 achievement on math self-concept).

Thus, Mdller et al.’s (2020) meta-analysis revealed that, after controlling
for L2 achievement, math achievement negatively predicted L2 self-concept and
vice versa. That is, students who perform better in math tend to report a lower
L2 self-concept, and students with stronger L2 achievement tend to evaluate
their math self-concept more negatively. For example, among two students with
equivalent L2 achievement, the one with higher math performance is likely to
hold a lower L2 self-concept. These results, previously established in the context
of math and L1, also hold true for math and L2, offering strong empirical support
for the assumptions of DCT in the context of L2.

4.3. Physics/L2

The subject combination of physics and L2 offered robust empirical support for the
DCT assumptions. Although the correlation between physics and L2 achievement
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was significantly lower than that observed for the reference pair math/L1, it re-
mained positive, with a mean of r = .38. In contrast, the average correlation be-
tween physics and L2 self-concepts was not statistically significant (r = .08). Cru-
cially for DCT, the path coefficients representing dimensional comparison effects
were significantly negative: 8 = -.12 from physics achievement to L2 self-concept
and 8 =-.13 from L2 achievement to physics self-concept. These contrast effects
closely mirrored those found for both the math/L1 and math/L2 combinations.
That is, students who performed well in physics tended to report a lower L2 self-
concept, and those who excelled in L2 tended to report a diminished physics self-
concept, even after controlling for subject-specific achievement. These results re-
inforce the DCT assumption that dissimilar academic domains induce contrast ef-
fects between achievement in one subject and self-concept in another.

4.4. Biology/L2

The results for biology and L2 were also consistent with the patterns observed for
the reference pair math/L1. Mdller et al. (2020) reported a significantly positive cor-
relation between biology and L2 achievement, with a mean of r = .53, alongside a
smaller but still positive correlation between self-concepts (r = .19). As with other
dissimilar subject pairings, the cross-path coefficients for dimensional comparison
effects were negative: 8 =-.15 from L2 achievement to biology self-concept, and B
=-,08 from biology achievement to L2 self-concept, the latter of which was not sta-
tistically significant. These results again support the notion that, even in verbally
dissimilar but cognitively demanding domains such as biology, contrast effects
emerge from achievement in one subject influencing self-concept in another.

4.5.12/11

Of particular interest is the subject pair L2 and L1, two prototypically similar do-
mains as defined by the Marsh/Shavelson model (Marsh et al., 1988). Despite
their shared verbal nature, the observed achievement correlation between L1
and L2 was r = .49, slightly lower than the math/L1 reference but not significantly
s0. In contrast, the correlation between L1 and L2 self-concepts was significantly
higher (r = .26; Ar = .08 compared to math/L1). However, the path coefficients
representing dimensional comparisons between languages revealed significant
contrast effects: 8 = -.09 from L2 achievement to L1 self-concept, and 6 = -.13
from L1 achievement to L2 self-concept. Notably, these values were significantly
weaker than those found in the reference subject pair math/L1 (48 = .08 and A8
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= .06, respectively). Figure 2 illustrates the interrelations between L1 and L2
achievement and self-concepts.

Thus, Moller et al.’s (2020) meta-analysis demonstrates that contrast ef-
fects persist even between two verbally aligned subjects. Achievement in L1
negatively predicted L2 self-concept and vice versa, after controlling for within-
subject achievement. For instance, among two students with comparable L2
achievement levels, the student who performs better in L1 tends to report a
lower L2 self-concept than their peer. These findings suggest that dimensional
comparisons exert an influence even within closely related verbal domains,
though the magnitude of contrast is somewhat attenuated relative to that ob-
served for more dissimilar subject pairings.

L1
self-concept

L1

) 46
achievement

49

L2
self-concept

L2
achievement

Figure 2 The I/E model with L1 and L2: Results of a meta-analytic path-analysis
on the relations between L1 and L2 achievement and L1 and L2 self-concept
(data from Moller et al., 2020)

5. Conclusion

Our goal was to describe the most important theories and models from educa-
tional psychology related to L2 self-concept. In this context, we described SEVT
as a comprehensive model of the interconnections of achievement, motivation,
and choice. In summary, we have outlined the I/E model and its extension, the
GI/E model, within the DCT framework, emphasizing the role of dimensional
comparison processes in the formation of L2 self-concepts. The empirical evi-
dence reviewed strongly supports the notion that L2 self-concepts are not shaped
in isolation but are systematically influenced by students’ achievements in other
academic domains. Specifically, consistent contrast effects were observed, indi-
cating that higher achievement in subjects such as math, physics, and biology is as-
sociated with lower self-concepts in L2. These findings underscore the relevance of
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dimensional comparisons in academic self-concept development and highlight the
importance of considering subject interrelations when examining students’ beliefs
about their competencies, particularly in the domain of second language learning.
Surprisingly, L2 achievements negatively affect L1 self-concepts and vice versa.

5.1. Theoretical implications
5.1.1. Implications for DCT

Our review supports extending the GI/E model to encompass multiple verbal sub-
jects and underscores the critical role of dimensional comparison processes in
shaping verbal self-concepts. The observed contrast effects between L1 and L2 chal-
lenge traditional assumptions of the DCT, which originally predicted assimilation ef-
fects between closely related subjects. These findings call for a reconsideration of
the theoretical underpinnings of DCT, particularly regarding verbal domains. Future
research should further investigate the mechanisms underlying these inconsisten-
cies, including the role of perceived subject similarity and the influence of subject
pairings on self-concept formation. Notably, studies examining achievement—self-
concept relations across multiple languages within the GI/E framework (e.g., Arens
etal., 2020; Marsh et al., 2015; Niepel et al., 2014) provide valuable insights into
how dimensional comparisons may more frequently result in contrast effects ra-
ther than the anticipated assimilation effects. Only a limited number of studies,
such as those by Marsh et al. (2014) and Mdller et al. (2006), have documented
assimilation effects between L1 and L2, further emphasizing the need to redefine
DCT expectations in multilingual academic contexts.

5.1.2. Perceived subject similarity

Previous research indicates that perceived subject similarity and specific subject
combinations play a moderating role in the cross-subject relations between
achievement and self-concept (Helm et al., 2016; Wolff et al., 2020). The degree
of contrast effects increases with the perceived dissimilarity of the subjects in-
volved. Interestingly, Moller et al. (2020) demonstrated that the typical I/E
model pattern, characterized by strong positive within-subject paths (reflecting
social comparison) and significant negative cross-subject paths (indicating dimen-
sional comparison), remains robust even when the subjects are perceived as rel-
atively similar, such as L1 and L2. This suggests that perceived similarity alone may
not be sufficient to generate assimilation effects, highlighting the complexity of
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how students compare their academic performance across different language do-
mains. No assimilation effects were observed, even within the verbal domain. Stud-
ies have shown that L1/L2 pairings are perceived as less similar than math/physics
pairings but more similar than math/L1 pairings (Helm et al., 2016).

One possible explanation for these findings is that, despite both subjects
involving language, the instruction of L1 in schools appears to differ substantially
from the learning of L2. In L1 classes, students are already using the language of
instruction, which most of them have already learned as their native language,
and in which they are proficient. In contrast, L2 classes usually take a learner’s
perspective, and students have to learn the basics of a new language. Further-
more, the content and tasks of L1 and L2 classes differ significantly, which could
lead students to perceive L1 and L2 as somewhat dissimilar subjects.

5.1.3. Subjective task values

Similarly to L2 self-concept, social and dimensional comparison effects likely influ-
ence L2 subjective task values. These effects are generally less pronounced for all
subjects and are partially mediated by self-concept. Typically, academic self-con-
cept has a higher correlation with achievement than subjective task values (Gas-
pard et al., 2019). Thus, academic self-concept is conceptually closer to achieve-
ment. However, detailed considerations for L2 subjective task values are limited
due to the scarcity of empirical studies (Gaspard et al., 2018; Goetz et al., 2008)
and the lack of meta-analyses. Recent research by Wan et al. (2021) has shown
that contrast effects between different subjective task values increase with stu-
dent age, impacting both verbal self-concept and verbal subjective task values.

This research aligns with recent developments linking DCT (Mdller &
Marsh, 2013) and SEVT (Wigfield et al., 2020). It helps explain the relationships
observed between key constructs in SEVT, that is, expectancies (including aca-
demic self-concept) and values, and their relation to subject-specific achieve-
ments by detailing the underlying processes.

5.1.4. Further L2 research

Our review indicates that L2 has an independent role within verbal and non-
verbal school subjects. Firstly, L2 achievement positively influences L2 self-con-
cept and negatively impacts other verbal and non-verbal self-concepts. Thus, L2
achievement seems as important as achievement in other subjects in influencing
several subject-specific self-concepts through social and dimensional comparisons.
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Secondly, students have a distinct L2 self-concept, positively influenced by L2 achieve-
ments and negatively influenced by other verbal and non-verbal achievements. The
positive relation between achievement and self-concept is particularly strong for L2,
stronger than for L1, possibly because L2 self-concept is more school-based. Stu-
dents might get information about their L1 competency not only at school, but
also from family and peers. Information about their L2 competency is more re-
stricted to school sources, including teacher feedback and school grades, which
can easily be subject to social comparisons, leading to a closer connection be-
tween achievement and self-concept with L2 than L1.

A central question for L2 research could be how to deal with contrast effects
on L2 self-concepts. Contrast effects on L2 self-concepts might be seen as a kind of
bias. Imagine a student who performs very well in L1 but tends to underestimate
his L2 ability. L2 research could explore whether certain teaching methodologies
that point out commonalities and that demonstrate the interconnectedness of lan-
guages, could prevent contrast effects and foster a more positive and connected
verbal self-concept. Curriculum designers should consider integrative and holistic
approaches that celebrate multilingualism rather than segregating languages.

Concerning the contrast effects between verbal and non-verbal subjects, one
could argue against premature specializations in particular subjects that are fos-
tered by dimensional comparison effects. Using an L2 as the medium of instruction
in non-verbal subjects may mitigate contrast effects between L2 achievement and
self-concept in other subjects by strengthening the perceived connection between
them. Wunberg et al. (2024) found that participation in a content and language in-
tegrated learning (CLIL) program led to an improved L2 self-concept without nega-
tively affecting students’ math self-concept. This suggests that integrating L2 learn-
ing with non-verbal subjects could promote positive self-concepts across multiple
domains. Given that educators and parents often overlook the role of dimensional
comparisons in shaping self-concepts, it may be beneficial to organize awareness
campaigns or professional development workshops. Such initiatives could increase
understanding of the complex relationships between achievement and self-con-
cept across different academic subjects.

Furthermore, due to the limited number of studies involving more than
two languages, additional research is necessary to investigate how L3 influences
the interplay between L1 and L2, and how these three languages together shape
academic self-concepts. We should also explore cultural and contextual factors
when analyzing L2 learning. As the studies reviewed encompass various regions
and cultural backgrounds, it would be intriguing to delve deeper into how cul-
tural and societal valuations of languages play into these self-concepts. In addi-
tion, how relations develop between the different verbal self-concepts held by
students with a migration background should be investigated. In Germany, for
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instance, some students learn a home language not taught at school (e.g., Turk-
ish), German as L2, and English as L3. The results of such subsamples are often
not reported separately in existing studies.

Further research on L2 self-concept could also benefit from research on ac-
ademic self-concept and DCT in general. Research has found some moderators
that impact the strength of the achievement—self-concept relations assumed by
the I/E model. As mentioned above, Wolff et al. (2020) demonstrated that mod-
erators, such as perceived similarity and subject-specific beliefs about abilities, play
a significant role in moderating dimensional comparison effects between L1 and
math. This raises the question of whether similar moderators influence the relation-
ships between various subject achievements and L2 self-concepts. Furthermore,
while the original I/E model focuses on two comparison processes, that is, social
and dimensional comparisons, recent research has expanded this framework to the
21/E model, which incorporates temporal comparisons (comparing current achieve-
ments to past performance). Temporal comparisons should therefore be consid-
ered in L2 self-concept research as well. Initial longitudinal studies on the 2I/E
model (Wolff et al., 2018; Study 2c) have revealed relatively small positive effects
of improvements in L2 performance on L2 self-concept.

Finally, it should be investigated whether the findings on L2 depend on
the nature and characteristics of the L2 language and also on the nature and
characteristics of the L1 language. Given languages from different language fam-
ilies or using different alphabets (such as English, Chinese), such effects could
be more negative than between more similar languages (English, German).

5.2. Practical implications
5.2.1. Facilitating L2 achievement and self-concept

L2 instruction should incorporate activities and assessments that not only improve
L2 skills and achievement but also boost learners’ confidence, including their aca-
demic self-concept of their L2 abilities. Following the reciprocal effects model
(Marsh & Craven, 2006, Wu et al., 2021), both interact positively and thus share
mutual relations. In our review of Mdller et al.’s (2020) meta-analyses, we corre-
spondingly found a significant positive correlation between L2 achievement and L2
self-concept. Positive feedback, scaffolded tasks, and opportunities for success can
help develop better L2 achievements and ultimately, stronger L2 self-concepts.

367



Jens Moller, Katrin Arens, Christoph Niepel

5.2.2. Facilitating educators’ understanding of self-concept development

Educators and parents might mistakenly assume that proficiency in one lan-
guage naturally implies high ability beliefs in others. This assumption is reason-
able, considering the strong correlations found between language achievements
and the recognized transfer effects between languages. However, previous stud-
ies have shown that educators and parents often overlook dimensional compar-
isons when evaluating their students’ or children’s academic self-concepts (Dali,
2002; Helm et al., 2018). This oversight may lead to an underappreciation of the
subject-specific nature of verbal self-concepts and the role that dimensional
comparisons play in shaping them.

Educators should be aware that interventions designed to bolster achieve-
ment or self-concept in one verbal subject might not necessarily benefit another
verbal subject. It is essential to nurture and promote each subject-specific ver-
bal self-concept independently. Furthermore, these insights may assist teachers
and parents in recognizing that a student excelling in two languages may still
exhibit a high self-concept in one language and a relatively low self-concept in an-
other. Given DCT implications for self-concept, educators might want to be cautious
about comparing performance across different academic subjects. Comparing
performance in L2 with that in another subject might negatively affect the self-
concept of learners who excel in one subject but not the other.

In conclusion, the issue of academic self-concept, particularly in the con-
text of L2 and multilingualism, offers a rich field of exploration. The unexpected
findings of contrast effects between languages point to the complex interplay of
factors influencing how students perceive their verbal capabilities. Educators,
curriculum designers, and researchers need to consider these dynamics to pro-
mote positive academic outcomes and nurture a holistic and integrated verbal
self-concept among students.
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