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Abstract Informed by Eccles and colleagues’ expectancy-value theory and Moller
and Marsh’s dimensional comparison theory, we examined cross-domain intra-in-
dividual differences in elementary teachers’ (N=57) and their students’ (N=469)
ratings of students’ ability and subjective importance of math and reading. Latent
difference score analyses revealed that students perceived greater intra-individual dif-
ferences in their own math versus reading ability than did their teachers. Analogous
results emerged for students’ and teachers’ ratings of students’ valuing (i.e., per-
ceived importance) of math versus reading, suggesting differing dimensional com-
parison processes for students’ self-judgments vs. their teachers’ judgments. Cross-
domain differences in teachers’ and students’ perceptions were positively associated
for ratings of students’ ability but not for ratings of students’ perceived importance.
Moreover, intra-individual differences varied substantially across students, in both
students’ and teachers’ ratings. Students’ gender and prior achievement in math and
reading contributed to this variation.
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Wahrgenommene Kompetenz und Wichtigkeit von Mathematik und
Lesen aus Sicht der Lernenden und der Lehrkrifte: Latente
Differenzmodelle fachiibergreifender Heterogenitiit innerhalb von
Lernenden

Zusammenfassung Auf Basis der Erwartungs-Wert-Theorie von Eccles et al. und
der Theorie dimensionaler Vergleiche von Méller und Marsh untersucht dieser Bei-
trag intra-individuelle Differenzen der Lernenden zwischen Mathe und Lesen be-
ziiglich ihrer fachspezifischen Fihigkeiten und subjektiven Wichtigkeit der Ficher,
beurteilt von den Lernenden (N=469) und ihren Grundschullehrkriften (N=157).
Latente Differenzmodelle ergaben, dass die Lernenden groflere intra-individuelle
Unterschiede zwischen Mathe und Lesen sowohl in ihrer Fihigkeit als auch der
Wichtigkeit des Fachs wahrnahmen als ihre Lehrkrifte, was auf unterschiedliche di-
mensionale Vergleichsprozesse bei Selbst- und Lehrkrafturteilen hindeutet. Lernen-
den- und Lehrkraftbeurteilung der Differenzen zwischen Mathe und Lesen waren
positiv assoziiert fiir die Beurteilung der Fahigkeiten, aber nicht fiir die Beurteilung
der wahrgenommenen Wichtigkeit des Fachs. Dariiber hinaus variierten die intra-
individuellen Unterschiede zwischen den Lernenden, sowohl in den Beurteilungen
der Lernenden als auch der Lehrkrifte. Das Geschlecht der Lernenden und ihre Vor-
leistungen in beiden Féachern erwiesen sich als Pridiktoren dieser inter-individuellen
Unterschiede.

Schliisselworter Dimensionale Vergleiche - Erwartungs-Wert-Theorie - Intra-
individuelle Unterschiede - Lernendenmotivation - Lehrkrafturteil

1 Introduction

Empirical evidence informed by Eccles and colleagues’ expectancy-value theory
(EVT) suggests that students’ domain-specific motivational beliefs, such as their
expected academic success and subjective task values in a given domain (e.g., math
or reading), are relevant predictors of students’ academic engagement, achievement,
and choices (Eccles et al. 1983; Steinmayr et al. 2019). Importantly, not only the
absolute levels of students’ domain-specific expectancies and values but also the
relative placements of these motivational beliefs within students’ intra-individual
hierarchies of perceived ability and values—e.g., whether students value math more
than reading or vice versa—shape their academic choices (Eccles 2009; Eccles and
Wigfield 2020). For instance, recent evidence shows that students who perceive math
as more valuable compared to the verbal domain are more likely to aspire to a career
in the math domain than students who value both domains to a similar extent (Gas-
pard et al. 2019; Oppermann et al. 2021). Both EVT and the dimensional comparison
theory propose that such intra-individual differences in students’ motivational be-
liefs across subjects arise from contrasting comparisons between academic domains
(Eccles 2009; Moller and Marsh 2013; Wigfield et al. 2020). Students’ comparisons
of their ability in one domain (mathematical or verbal) with their ability in another
(dissimilar) domain (verbal or mathematical) reduce students’ perceived ability in
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the worse off domain and increase their perceived ability in the better off domain
(Moller and Marsh 2013).

Moreover, according to EVT, messages from key socializers, such as teachers’
expressed beliefs about the importance of specific academic domains and the do-
main-specific performance feedback they provide (e.g., school grades), can influ-
ence students’ intra-individual hierarchies of motivational beliefs across different
domains (Eccles and Wigfield 2020). However, research has focused primarily on
cross-domain dimensional comparisons in students’ self-perceptions (Moller et al.
2020; Wigfield et al. 2020), and comparatively little is known about the degree to
which teachers might perceive corresponding differences in students’ domain-spe-
cific abilities and values, particularly in elementary school samples. When teachers
teach the same student in more than one subject—which is typical for elementary
school teachers—their judgment of the student’s ability or values in one subject
could also be affected by their perception of this student in another subject. It is
therefore important to understand how teachers form domain-specific judgments
about their students’ abilities and values and the extent to which dimensional com-
parisons might affect these judgments. However, no study to date has simultaneously
examined intra-individual differences in students’ and corresponding teachers’ per-
ceptions of students’ abilities and values across different subjects. Moreover, despite
the relevance of these intra-individual differences for students’ educational and ca-
reer choices (e.g., Gaspard et al. 2019), we lack evidence on which factors might
contribute to such intra-individual cross-domain discrepancies in students’ ability
and values, as rated by both students and teachers.

To fill these research gaps, we used a unique dataset from the Childhood and Be-
yond (CAB) study (Eccles et al. 1993), which includes ratings of elementary school
students and their teachers who taught the same students in both math and reading.
Using a latent difference score model approach (Geiser et al. 2010), we examined
intra-individual differences in students’ ratings of their math versus reading ability
(i.e., domain-specific ability self-concepts) and valuing (i.e., perceived importance
of the domain), corresponding differences in teachers’ ratings, associations between
students’ self-reported and teacher-perceived differences, and potential predictors
of these cross-domain differences rated by both students and their teachers (i.e.,
students’ gender, parental education, subject-specific school grades, and cognitive
ability).

1.1 Expectancy-value theory and intra-individual cross-domain hierarchies of
motivational beliefs

According to EVT (Eccles et al. 1983; Wigfield and Eccles 2000), an individual’s
choice for and engagement in a given task or domain are most proximally deter-
mined by their expectancy for success and their subjective valuing of the task or
domain. Expectancies, which are individuals’ beliefs about the likelihood of success
in a given task or domain, and their self-concepts of ability (SCA), which reflect
individuals’ perceived domain-specific ability, are empirically highly correlated, and
expectancy-value researchers have therefore often combined these two competence
beliefs into a single score (e.g., Eccles et al. 1993; but see Wigfield et al. 2020,

@ Springer



332 I. ten Hagen et al.

for a discussion of conceptual differences). Similar to prior research using the CAB
study (e.g., Durik et al. 2006), we are unable to differentiate between these two
types of beliefs and reference students’ SCA as a component of their expectancy
beliefs.

Students’ subjective task values (STV) refer to students’ attainment value, in-
trinsic value, utility value, and cost (Eccles and Wigfield 2020). Attainment (or
importance) value refers to the subjective importance of engaging in a given task
or domain; intrinsic value refers to the experienced enjoyment of doing the task;
utility value refers to its perceived usefulness; and the perceived cost represents the
negative consequences, such as stress, effort or lost opportunities to engage in other
activities, that go along with engaging in the task or domain. In this study, we focus
only on the importance value facet because only this facet was assessed from both
students’ and teachers’ perspectives. Importance value is highly correlated with the
remaining value components in the expectancy-value framework and contributes to
the overall subjective valuing of a given task (e.g., Gaspard et al. 2019; Lauermann
et al. 2015). Therefore, we review research on students’ STV more broadly to inform
our research questions.

Ample evidence suggests that students are most likely to engage in activities in
which they have relatively high SCA and to which they attach relatively high STV
compared to other valued activities (Eccles and Wigfield 2020). Importantly, as
noted previously, not only students’ expectancies of success and subjective valuing
of a specific task or domain but also the relative placement of these beliefs in the
individuals’ hierarchy of various tasks and domains determine students’ learning
engagement and academic career choices (Eccles et al. 1983; Eccles and Wigfield
2020; Gaspard et al. 2019; Jansen et al. 2021; Lauermann et al. 2015). For instance,
Lauermann et al. (2015) found a significant negative interaction effect between
students’ math and verbal SCA in the prediction of their career aspirations in math
and science: Students with relatively high SCA in both math and English had a lower
probability of pursuing a career in the math/science domain than students with high
math SCA but comparatively lower English SCA. In addition, Jansen et al. (2021)
found that among students with comparable levels of math value, those who valued
German relatively more than other students were less likely to have study intentions
in the STEM field (science, technology, engineering, and mathematics). Similarly,
profile analyses show that students’ in profiles with high motivational beliefs only
in math but not the verbal domain are more likely to aspire to a career in the field of
STEM (Oppermann et al. 2021), to choose a major in STEM (Gaspard et al. 2019),
and to pursue an occupation in STEM (Wang et al. 2013).

Students’ intra-individual hierarchies are shaped by internal dimensional compar-
isons across tasks and domains. There is consistent empirical evidence—primarily
from research based on the internal/external frame of reference model (I/E model;
Marsh 1986)—suggesting that dimensional comparisons across dissimilar domains
(e.g., the math and verbal domains) result in contrast effects, i.e., negative pre-
dictive effects of achievement in one domain on students’ SCA in a contrasting
domain (Moller et al. 2020). Moreover, dimensional comparisons not only affect
the formation of students’ SCA across domains but also their STV (Gaspard et al.
2018; Jansen et al. 2021; Lauermann et al. 2015; Wigfield et al. 2020). In a sam-
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ple of German high school students, Gaspard et al. (2018) investigated dimensional
comparison processes for students’ SCA and nine STV facets across five academic
subjects. Negative correlations between math- and language-related motivational
beliefs emerged for students’ SCA, whereas the corresponding cross-domain cor-
relations for students’ STV varied across STV facets. For instance, the correlation
between students’ perceived importance of achievement in math versus English was
positive, whereas the corresponding cross-domain correlation for students’ intrin-
sic value was not significant. Moreover, stronger contrast effects (i.e., a negative
effect of achievement in one domain on students’ SCA or value in the contrasting
domain) occurred for students’ SCA compared to their importance of achievement,
indicating greater intra-individual differences in students’ SCA than in the perceived
importance of the different domains. Overall, the more strongly correlated a given
STV facet was with SCA, the more likely it was to observe negative cross-domain
associations. Accordingly, dimensional comparisons may affect students’ SCA and
STV to a different degree so that separate analyses are necessary.

In addition to the strength of the associations between students’ motivational
beliefs across domains, it is important to consider the size of students’ perceived in-
tra-individual cross-domain differences in motivational beliefs (Eccles and Wigfield
2020). For instance, profile analyses of students’ intra-individual motivational hier-
archies across domains suggest that some students have quite differentiated motiva-
tional profiles (e.g., high-math-low-verbal-motivation), whereas others do not (e.g.,
high overall motivation; Gaspard et al. 2019; Oppermann et al. 2021). However,
we know of no prior studies that have investigated the amount of intra-individual
cross-domain differences in students’ motivational beliefs as well as the variability
of these differences between students who might belong to the same motivational
profile. Whereas profile analyses describe groups of students with different combi-
nations of motivational beliefs (e.g., high math and verbal STV versus high math
and low verbal STV), latent difference scores estimate the discrepancy in students’
math versus verbal motivational beliefs for each individual student. Therefore, in the
present study, we use latent difference score models to gain a detailed understanding
of intra-individual hierarchies in students’ SCA and STV across domains.

1.2 Intra-individual cross-domain differences in teachers’ perceptions of
students’ ability and values

Teachers’ knowledge about students’ domain-specific ability and motivation is es-
sential for the implementation of individualized teaching activities that match stu-
dents’ needs (cf. Hardy et al. 2019; Huber and Seidel 2018). Therefore, a growing
body of research has focused on the associations between teachers’ and students’
judgments of student ability and motivation, and their (presumed) implications for
student learning (for an overview, see Urhahne and Wijnia 2021). This evidence
suggests that teachers tend to underestimate the amount of intra-individual variabil-
ity in different student characteristics (e.g., motivation and achievement); however,
the vast majority of research has been limited to a single academic domain (cf.
Huber and Seidel 2018; Urhahne and Wijnia 2021). So far, only a few studies have
examined dimensional comparisons in teachers’ perceptions of their students across
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domains, either assessing teachers’ judgments of students’ ability (Dompnier et al.
2006) or teachers’ inferences about students’ SCA (i.e., teachers’ beliefs about stu-
dents’ self-evaluated abilities in different domains; Helm et al. 2018; Marsh et al.
1984; Pohlmann et al. 2004). Dompnier et al. (2006) found a strong positive associ-
ation between teachers’ judgments of a given student’s scholastic aptitude in French
versus math. Furthermore, students’ achievement in math positively predicted their
teacher’s ratings of scholastic aptitude in French, even when differences in student
achievement in French were controlled (and vice versa for math). The strong pos-
itive cross-domain association of teachers’ judgments of students’ ability might be
due to a so-called halo effect, i.e., teachers’ global impressions about a student (e.g.,
a smart student) can bias the judgments of this student’s characteristics in a manner
that is consistent with this overall impression (Nisbett and Wilson 1977).
Similarly, studies on dimensional comparisons in teachers’ inferences about stu-
dents” SCA showed positive correlations between teachers’ judgments of students’
math and verbal SCA, whereas students’ self-reported SCA in the two domains
were not significantly (Helm et al. 2018; Marsh et al. 1984) or even negatively
associated (Pohlmann et al. 2004). Some authors thus concluded that there might
be a halo effect in teachers’ judgments of students’ SCA across subjects (Marsh
et al. 1984). The differing results for dimensional comparisons in teachers’ and stu-
dents’ judgments of students’ SCA could also be explained by different mechanisms
in interpreting the information depending on the evaluator’s perspective. For self-
judgments, students may try to include as much diverse information as possible to
identify their strengths and weaknesses across domains, whereas teachers may be
more likely to use all easily available information to form a global judgment about
a student to distinguish that student from the group of students (Pohlmann et al.
2004). It is important to note that these few studies on dimensional comparisons
across domains in teachers’ judgments often had samples of teachers who taught
only one of the investigated subjects (i.e., math: Helm et al. 2018; Pohlmann et al.
2004). This is problematic because teachers’ ratings of a given student’s domain-
specific motivational beliefs or ability might differ as a function of whether or not
they provide instruction to this student in the evaluated domain. Moreover, because
these studies mostly focused on teachers’ judgments of students’ SCA, it remains
unclear whether teachers’ perceptions of other motivational beliefs, such as students’
STV in different domains, might also be affected by dimensional comparisons.
EVT proposes that students’ intra-individual hierarchies of expectancies and val-
ues across different tasks or domains are influenced by their teachers’ beliefs and
behaviors (e.g., through feedback on domain-specific talent, Eccles 2009; Eccles and
Wigfield 2020). However, there is a lack of research simultaneously examining both
intra-individual cross-domain differences in students’ motivational beliefs and cor-
responding teacher ratings. Despite teachers’ possible underestimation of students’
intra-individual diversity, teachers’ and students’ perceptions of intra-individual dif-
ferences in students’ ability and values might be interrelated because teachers’ per-
ceptions are formed based on students’ characteristics and then communicated to
students through their teaching behaviors (Zhu et al. 2018). Since teachers’ judg-
ment accuracy is relatively high for students’ achievement but comparatively low
for students’ learning motivation (for a review, see Urhahne and Wijnia 2021), the
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association of cross-domain differences in teachers’ and students’ perceptions might
also vary depending on the characteristic to be judged. In order to examine the as-
sociations of cross-domain differences in teachers’ versus students’ perceptions of
students’ ability and importance, the present study uses a latent difference model
and thus captures within-person, between-domain discrepancies in both teachers’
and students’ judgments.

1.3 Predictors of intra-individual cross-domain differences in teachers’ and
students’ ratings of students’ ability and values

There is some evidence that student characteristics such as grade level, socioeco-
nomic status (SES), and gender can shape cross-domain differences in students’
self-perceptions of their ability and values (e.g., Gaspard et al. 2020, 2019; Op-
permann et al. 2021). For instance, evidence shows that students in higher grade
levels distinguish better between their SCA or STV in different subjects, supporting
the assumption that both expectancy and value beliefs become more differentiated
with age (e.g., Gaspard et al. 2020; Moller et al. 2020). Regarding students’ SES,
cross-domain profile analyses reported by Gaspard et al. (2019) revealed that sec-
ondary school students with high SES are overrepresented in profiles with higher
expectancies and values in both math and English, and in English in particular. In
addition, females were more likely to have profiles with relatively low (rather than
high) expectancies and values in math. Similarly, profile analyses of elementary
students’ motivational beliefs in Finnish language, math, and science showed an un-
derrepresentation of females in the profile characterized by high intrinsic value and
self-concept only in math compared to the other profiles (Oppermann et al. 2021).
This evidence suggests that male and female students differ in their prioritization of
the math relative to the verbal domain. However, it remains unclear whether these
student characteristics also predict the amount of intra-individual cross-domain dif-
ferences in students’ self-perceptions of their ability and values.

Furthermore, not only students’ self-perceptions but also teachers’ judgments
of students’ ability and motivation can be affected by student characteristics such
as school grades, SES, and gender (e.g., Brandmiller et al. 2020; Jussim et al.
1996; Urhahne and Wijnia 2021). For instance, teachers’ judgments of students’
performance rely on students’ prior achievements (Jussim et al. 1996). Furthermore,
Brandmiller et al. (2020) reported predictive effects of gender and SES on teachers’
perceptions of students’ cognitive abilities and learning motivation (e.g., willingness
to perform), after taking into account student achievement and self-reported moti-
vation. The results indicated that teachers tend to overestimate the cognitive skills
and motivation of female students and students with high SES. Moreover, studies
generally show gender biases in teachers’ expectations of students’ subject-specific
ability (for a review, see Wang et al. 2018), with higher ratings for male compared
to female students’ aptitude in math (e.g., Heyder et al. 2019) and female compared
to male students ability in reading (e.g., Muntoni and Retelsdorf 2018). To our
knowledge, however, no study has investigated the association of student character-
istics and differences in teacher-perceived student ability and values across different
subjects. Therefore, the present study examined the predictive effects of students’
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grade level, gender, parental education, cognitive ability, and grades on teacher-
and student-rated intra-individual cross-domain differences in students’ ability and
importance value.

1.4 The present study

The present study examined intra-individual cross-domain differences in students’
(self-reported and teacher-rated) ability and importance value across the domains of
math and reading. Using latent difference score analyses, we studied three main re-
search questions (RQ) and corresponding hypotheses (H). First, we examined cross-
domain differences between individual students’ ability and importance in the math
versus reading domains (math-reading difference scores). We further contrasted the
degree to which students perceive their subject-specific SCA and importance as
discrepant across math and reading with the corresponding teachers’ perceptions
of cross-domain differences in individual students’ math versus reading ability and
the importance teachers believe their students assign to math versus reading (RQ1).
Based on the literature review, which suggests stronger dimensional comparisons
for students’ self-ratings than for teachers’ ratings of their students, we expected
greater cross-domain differences in students’ compared to teachers’ perceptions of
students’ ability and importance in math versus reading (H1). Second, we exam-
ined the strength and nature of the associations between teachers’ and students’
perceptions of intra-individual cross-domain differences in students’ ability and im-
portance value in math versus reading (RQ2). Due to prior evidence showing that
teachers’ judgment accuracy is higher for students’ achievement than students’ learn-
ing motivation within a given domain (e.g., Urhahne and Wijnia 2021), we expected
a stronger association between teachers’ and students’ perceptions of cross-domain
differences in students’ ability than importance value (H2). Third, we examined
whether students’ intra-individual cross-domain differences in ability and impor-
tance value in math and reading in students’ (RQ3a) and teachers’ (RQ3b) ratings
might vary as a function of individual student characteristics (i.e., students’ grade
level, gender, parental education, cognitive ability, and prior math/reading grades).
We hypothesized that, if gender differences emerge, male students will be more
likely to have cross-domain differences in favor of math whereas female students
will be more likely to have cross-domain differences in favor of reading, and that
such differences would be reflected in both students’ (H3a) and teachers’ (H3b)
ratings of students’ ability and importance. Due to the limited available research
on predictors of intra-individual cross-domain differences, we did not pose specific
hypotheses for the remaining student characteristics.
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2 Method
2.1 Study design and sample

Data come from the Childhood and Beyond study! (CAB, Eccles et al. 1993),
in which three cohorts of students were followed over their school careers. The
CAB study is uniquely suited for our research questions because it was designed
to test central assumptions of EVT (e.g., the interrelation of socializers’ beliefs and
students’ expectancy-value beliefs). Participants came from 12 elementary schools
in primarily white (91%), middle- and working-class school districts in Southeastern
Michigan, and were from middle to middle-upper socioeconomic backgrounds. The
participants were contacted through their schools, and families and teachers gave
their consent before participation. Data were collected from teachers and students
during school time in the spring (i.e., at the end of each academic year) so that
teachers had time to get to know their students during the school year. Teachers and
students completed questionnaires in three 20-minute sessions in each classroom,
supervised by project staff.

Our analyses focused primarily on Wave 4 data because teachers’ subject-specific
assessments of their students’ ability and perceived importance value were available
and teachers were explicitly asked to indicate the subject they teach to these students
in that school year (1990). Relevant control variables from previous waves were
included as well to account for preexisting differences in students’ characteristics
(e.g., students’ grades in the previous school year; at Wave 3). Our analyses included
data only from teachers who had indicated that they taught math and reading to the
same students. The sample thus consisted of 57 teachers (82% female). Teachers’
average age was 43 years (SD=8.8), and their average teaching experience was
16 years (SD=38.7). Students were matched with their specific math and reading
teacher in all analyses. On average, the teachers had rated nine students per class.
Notably, almost all students (93%) had been taught by a different teacher the previous
school year, so preexisting differences in students’ motivation and achievement were
not due to the participating teachers’ instruction. The student sample consisted of 469
students (53% female). At the time of the data collection in Wave 4, students across
the three CAB cohorts were in third (n= 148, M,.=9), fourth (n= 140, M,.=10),
and sixth grade (n= 181, M= 12).

2.2 Instruments
2.2.1 Student-rated ability self-concept and importance value
In the CAB study, students’ SCA in math and reading was assessed with four items

each (math: o=.83, reading: a=.85; e.g. “How good at math [reading] are you?”,
ranging from 1=not very good to 7=very good; items are reported in the supple-

I For further information about the data and its availability, see http://garp.education.uci.edu/cab---
for-researchers.html  and  https://dataverse.harvard.edu/dataset.xhtml?persistentld=doi:10.7910/DVN/
T1QCQQ
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mentary material). Students were asked to rate their subject-specific importance with
one item for each domain: “For me, being good in math [reading] is ...?” ranging
from 1 (not at all important) to 7 (very important). We included only this item
for students” STV because it matched with the assessment of teacher-perceived stu-
dent importance. We also excluded original items containing comparative statements
about (generic) “other subjects” so that our analyses focus specifically on math and
reading.

2.2.2 Teacher-rated student ability and importance value

Teachers’ perceptions of children’s ability in each domain were assessed on a 7-point
scale with two items: “Compared to other children, how much innate ability or talent
does this child have in math [reading]?” ranging from 1 (very little) to 7 (a lot) and
“How well do you expect this child to do next year in math [reading]?” ranging
from 1 (very poorly) to 7 (exceptionally well; see also prior publications using
the CAB that included teachers’ ratings of students’ ability: Lauermann et al. 2017;
Wigfield et al. 1997). The internal consistency for this scale was good (math: a.=.86;
reading: a.=.87). Teachers’ ratings of students’ importance value were assessed us-
ing

a student- and subject-specific item: “Compared to other children, how important
does this child think it is to do well in math [reading]?” on a 7-point scale ranging
from 1 (not at all important) to 7 (very important). Because each teacher was asked
to rate all students in the CAB study across different subjects, the assessment was
limited to a single item to reduce survey fatigue. Single-item ratings have been
shown to be as valid as multi-item measures for teachers’ judgments of students’
domain-specific motivation (Zhu and Urhahne 2014).

2.2.3 Student characteristics

Students’ gender (0=female, 1=male), parental education, and grade level were in-
cluded as potential predictors of the estimated intra-individual difference scores.
Parental education was operationalized as the parent-reported educational level
of the parent with the highest education (1=grade school, 2=some high school,
3=high school graduate, 4=some college or technical school, 5=associate’s de-
gree, 6=college graduate, 7= some graduate school, 8=master’s degree, 9= PhD
or advanced professional degree; see Durik et al. 2006). The participants’ grade
level (Grades 3, 4, and 6), which corresponds to the three cohorts in the CAB
study, was represented by two dummy variables using the oldest cohort (Grade 6)
as a reference group.

Students’ cognitive ability and subject-specific academic achievements were also
included as potential predictors of the estimated within-student difference scores.
Students’ general cognitive ability was assessed with the Slosson Intelligence Test-
Revised (Nicholson and Hibpshman 1990; Slosson et al. 1991) when the students
first joined the CAB study. Students’ prior subject-specific achievement in math and
reading (i.e., in Wave 3) was obtained from school records. Students’ grades were
coded on a scale from 1 (failing) to 16 (A+).
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2.3 Data analysis

Preliminary analyses focused on bivariate correlations, missing data patterns, and
tests of measurement invariance. Latent difference score models were estimated
in Mplus 8.1. The latent difference scores (LDS) were modeled such that they
assess the difference between math and reading (AMath-Reading) for each of the
student- and teacher-rated constructs (for a similar analytical approach, see Geiser
et al. 2010; Scalas et al. 2014). In total, four LDS captured differences in students’
math-reading SCA, students’ math-reading importance value, teachers’ judgments
of students’ math-reading ability, and teachers’ judgments of students’ math-reading
importance value (Fig. 1).

For RQI1, we examined the means and variances of the estimated LDS for stu-
dent- and teacher-perceived math-reading discrepancies in students’ ability and im-
portance value. Analyses of plausible values and corresponding confidence intervals
for all LDS (Asparouhov and Muthén 2010) allowed us to identify the proportion
of students with significantly higher (student- or teacher-reported) ratings in math
compared to reading and vice versa. For RQ2, we estimated correlations between
corresponding LDS based on teachers’ versus students’ ratings. Finally, for RQ3, we
added individual student and family background characteristics as predictors of the
estimated student- and teacher-rated LDS. We tested increasingly complex models
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Fig. 1 Structure of the Latent Difference Score Measurement Model. Multi-perspective latent difference
model for the two constructs (ability and importance) measured by two perspectives (students’ self-rating
and teachers’ rating of the students’ ability and importance) in the two different domains of math and read-
ing. Each dotted square highlights a construct-perspective unit. Latent difference variables are included
for each construct-perspective unit. Ydcpi denotes the ith observed item measuring construct ¢ by perspec-
tive p in domain d. hepi denotes the domain invariant factor loading. The variances of the latent variables
are estimated in the model. Intercepts (adcp), latent means, and correlations between the latent variables
(all reading and difference scores) are also included in the model but are not shown in the figure for sim-
plification. The scales of the latent variables are identified by fixing the loading of the first indicator to
one
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that included subsets of predictors (see supplementary materials). Since there were
no substantial differences in the estimated coefficients, we present only our final
model including all covariates (Fig. 2). We accounted for the hierarchical structure
of the data (students nested in classes) by using a robust estimation procedure in
Mplus (type=complex, estimator=MLR; see supplemental material for the Mplus
syntax).

Model fit was evaluated based on the comparative fit index (CFI), the root mean
square error of approximation (RMSEA), and the standardized root mean square
residual (SRMR). Good model fit is indicated by a CFI value of .95 or higher and
RMSEA and SRMR values of .06 or less, whereas acceptable fit is indicated by
a CFI value of about .90 or higher and RMSEA and SRMR values of .08 or less
(Marsh et al. 2005). Increasingly stringent models tested for measurement invariance
across subject domains, reflecting configural, metric, and scalar invariance (Van de
Schoot et al. 2012). For model comparisons, a CFI difference between two models
of less than .01 and an RMSEA difference of less than .015 generally indicates
a negligible change in overall fit and supports the more parsimonious model (Chen
2007).

Missing data was below 3% for all student-reported or teacher-reported variables,
but it was higher for the parent-reported level of education (26%) and school records
data (34% in math grade, 32% in reading grade). Missing data were handled with
the full information maximum likelihood algorithm (FIML).

3 Results
3.1 Preliminary analyses

Students’ and teachers’ perceptions of importance were modeled as latent variables
with single-item indicators and no error term, whereas multi-item scales were mod-
eled as latent variables with item-specific error terms (Fig. 1). Residual variances
of parallel items across subjects were allowed to correlate due to parallel wording
(Marsh and Hau 1996). Measurement invariance tests for parallel constructs across
the two subjects of math and reading supported partial scalar invariance. The inter-
cept for one item measuring students’ perceived ability differed significantly across
subjects. The cross-subject equality constraints for all other parameters (intercepts
and factor loadings) led to a negligible change in model fit and were thus retained
in subsequent models (ACFI=-.001, ARMSEA=-.001; see supplemental material
for further description of the invariance testing). Measurement invariance was also
supported across students’ gender, as parameter constraints testing scalar invariance
led to a negligible change in overall model fit (ACFI=-.004, ARMSEA =.000).
Descriptive statistics and bivariate correlations are reported in the supplemen-
tal materials for all variables. Students’ math and reading importance were posi-
tively associated for both students’ (r=.40, p<.001) and teachers’ ratings (r=.85,
p<.001). The correlation between students” math and reading SCA was not signif-
icant (r=.07, p=.160), whereas teachers’ ratings of students’ ability in math and
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reading (r=.73, p<.001) as well as students’ prior achievements in math and reading
(r=.55, p<.001) were strongly positively correlated.

3.2 Intra-individual differences in students’ math and reading ability self-
concept and importance, and corresponding teacher judgments (RQ1)

A model estimating four LDS (Fig. 1)—i.e., for student-rated math-reading differ-
ences in SCA, student-rated math-reading differences in importance value, teacher-
rated math-reading differences in student ability, and teacher-rated math-reading
differences in students’ importance value—fitted the data well (Satorra-Bentler
x>=150.376, df=81, CFI=.977, RMSEA =.043, SRMR = .048). Latent means, vari-
ances, and plausible values for the four estimated LDS are shown in Table 1. Reading
was defined as a baseline score so that positive LDS indicate that math is rated higher
than reading, and negative LDS indicated that reading is rated higher than math. The
means of these LDS did not significantly differ from zero. That is, for each con-
struct, positive (math>reading) and negative (reading>math) LDS occurred with
equal frequency (see Fig. 3).

However, the variances of the four LDS were significantly different from zero,
indicating substantial variability in the size of the estimated (self-reported or teacher-
rated) math-reading differences in student ability and importance value. That is, the
estimated difference scores were small for some students but quite large for others.
Furthermore, supporting H1, the variances of student-rated LDS were significantly
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larger than the corresponding variances of teacher-rated LDS, both for students’
ability (Wald test: 24.70, p<.001) and importance value (Wald test: 24.51, p<.001).
The estimated distribution of the plausible values showed that the average amount
of difference between math and reading was higher in students’ (approx. M=1.00)
than teachers’ ratings (approx. M=0.40; Table 1). This difference between stu-
dents’ and teachers’ ratings regarding the absolute amount of cross-domain differ-
ence was significant for both student ability (#(468)=15.09, p<.001) and importance
(1(468)=9.77, p<.001). Notably, the estimated number of students with significant
math-reading differences in their ability was equal from both students’ and teach-
ers’ perspectives (35%, see supplemental materials for frequencies of the plausible
values), whereas the number of students with significant math-reading differences
in their importance value was higher for students’ self-reports than for teachers’
ratings (50% vs. 22%). In other words, students were comparatively more likely to
perceive one domain as more important than the other, whereas teachers were more
likely to believe that students assign similar levels of importance to both domains.
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Table 1 Latent Means and Variances for the Estimated Math-Reading Latent Difference Scores and Pro-
portion of Students With Significant Teacher- and Student-Rated Between-Subject Difference Scores

Variable Reading AMath- Negative A: Positive A:
(baseline) Reading Read > Math Math> Read
M M M  SD  %sign. M SD % sign.
(male/ (male/
female) female)
Ability Self- 5.60 1.11%#% —0.05 2.04**%* —-098 0.84 18 1.00 0.86 17
Concept (S) (11/24) (24/12)
Importance (S) 5.82  1.98**%*  0.09 2.57**% —1.00 141 21 1.01 1.18 29
(19/22) (33/25)
Ability (T) 5.03  1.18*%%* —0.04 0.53%%* -043 0.57 18 0.40 051 17
(12/23) (20/14)
Importance (T) 5.39 1.90***  0.01 0.62*** -0.41 0.81 10 036 0.67 12
(5/13) (19/6)

Plausible values were computed for each latent difference score using Bayesian estimation to examine la-
tent means, standard deviations, and the proportion of students with significant difference scores separately
for negative and positive difference scores

S student rated, T teacher-rated, Read reading, sign. significant

3.3 Links between teachers’ and students’ perceived intra-individual
differences in student ability and importance across domains (RQ2)

Fig. 2 shows the final model for math and reading, including all covariances be-
tween the estimated math-reading LDS, as well as all predictive effects of student
grade level, gender, parental education, cognitive ability, and school grades on the
LDS. As shown in Fig. 2, rater-specific effects emerged such that the estimated
math-reading LDS for ability and importance were significantly positively corre-
lated within each perspective (student-rated LDS: r= .44, SE=.06, p<.001; teacher-
rated LDS: r=.52, SE=.07, p<.001). Student- and teacher-rated math-reading LDS
regarding students’ ability were also positively correlated (r=.43, SE=.05, p<.001),
whereas the corresponding correlation between student- versus teacher-rated LDS
of students’ importance was not significant (r=.12, SE=.08, p=.139). This pattern
is consistent with our expectations and the plausible value analyses reported above,
according to which greater discrepancies between teacher- and student-rated LDS
emerged for importance value than for student ability (supporting H2). The same
correlational patterns emerged with and without control variables (see supplemental
materials).

3.4 Predictors of intra-individual differences in student ability and importance
across domains (RQ3)

In order to explain the variance in intra-individual differences between students,
we examined predictive effects of students’ grade level, gender, parental education,
cognitive ability, and prior school grades on the estimated LDS. Fig. 2 shows the
final model including all predictors, which had satisfactory fit to the data (Satorra-
Bentler (>=274.896, df=137, CFI=.961, RMSEA=.046, SRMR=.042). Of all
student characteristics, only students’ gender and prior math and reading grades
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emerged as significant predictors of the estimated student- and teacher-rated LDS
(gender-specific means, variances, and plausible values for all LDS are reported in
the online supplemental materials).

Regarding differences in students’ ability, the same pattern emerged for students’
and teachers’ LDS between the two subjects: Gender and math grade were significant
positive predictors of the math-reading ability differences, as perceived by both stu-
dents (male gender: 3=.20, SE=.05, p<.001; math grade: $=.24, SE=.08, p=.003)
and teachers (male gender: f=.17, SE=.05, p=.001; math grade: p=.25, SE=.11,
p=.017). Moreover, prior reading grade had a significant negative effect on math-
reading differences in students’ ability, reported by both students (f=-.23, SE=.09,
p=.014) and teachers (f=-.23, SE=.10, p=.022). All student characteristics jointly
explained about 11% of the variance in student-rated LDS for self-concept of ability
and 10% of the variance in teacher-rated LDS for students’ ability.

Regarding cross-domain differences in student-perceived importance, none of the
predictors had a significant effect, whereas differences in teacher-perceived impor-
tance between math and reading were significantly predicted by students’ gender
(B=.19,SE=.06, p=.001) and marginally significantly by students’ prior math grade
(B=.14, SE=.07, p=.054). These results suggest that teachers perceived compar-
atively more positive math-reading differences in students’ importance value (i.e.,
greater differences favoring math and smaller differences favoring reading) for male
than female students, as well as for students with comparatively higher prior math
grades. The considered student characteristics explained about 2% of the variance
in student-rated LDS for importance value and 6% of the variance in teacher-rated
LDS for importance value. In summary, the results partially supported H3a and fully
supported H3b.

4 Discussion

Drawing on the EVT assumption that students’ personal hierarchy of their ex-
pectancy-value beliefs across different domains is affected by their teachers’ beliefs
(Eccles and Wigfield 2020), the present study investigated intra-individual cross-
domain differences in both students’ self-reports and their teachers’ ratings of stu-
dents’ ability and importance across math and reading. Furthermore, we studied
predictive effects of potentially influential student characteristics (e.g., gender and
family background) that may intensify or reduce these intra-individual differences.

4.1 Intra-individual differences in students’ math versus reading ability self-
concept and importance, and corresponding teacher judgments

Our analyses revealed different associations for students” SCA and STV across the
math and verbal domains, which is consistent with findings by Gaspard et al. (2018).
Students’ perceived importance of math and reading were positively associated,
whereas students’ math and verbal SCA were not significantly correlated. However,
LDS and plausible value analyses revealed significant math-reading discrepancies
in student-rated SCA (35%) and importance value (50%) for a substantial number
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of students. These results indicate that even though students’ motivational beliefs in
different domains may be positively related to each other, individual students can
nevertheless perceive considerable cross-domain differences. In addition, the size
of the intra-individual differences varied substantially across students. Thus, further
studies focusing on cross-domain discrepancies within individual students (e.g., by
using latent difference scores) to investigate students’ intra-individual hierarchies
and their implications for students’ academic choices and performances are war-
ranted. In view of profile analyses suggesting that profile membership (i.e., groups
of students with different cross-domain combinations of expectancy-value beliefs)
can predict students’ career aspirations (e.g., Oppermann et al. 2021), the extent of
students’ intra-individual differences may also play a role for their academic choices
and achievement across domains.

Moreover, our results indicated that teachers’ ratings of students’ ability and im-
portance were more strongly associated across domains than students’ self-reports.
This finding is in line with prior research reporting positive relations between teach-
ers’ ratings of their students’ ability in the math and verbal domains (Dompnier et al.
2006). In addition, LDS revealed only about half as much intra-individual math-read-
ing differences in teacher-rated students’ ability and importance value compared to
students’ self-reports of SCA and perceived importance. This finding suggests that
teachers’ judgments may be affected by a halo effect (cf. Marsh et al. 1984). How-
ever, it is also possible that teachers’ ratings reflect existing positive associations
between students’ abilities or motivated behaviors across domains, whereas students
might differentiate their relative intra-individual abilities and beliefs (e.g., domain-
specific strengths and preferences). Teachers might perceive less domain specificity
in their students’ ability and motivation in different subjects than students perceive
themselves because teachers’ judgments mostly rely on external (social) instead of
internal dimensional comparison processes (cf. Marsh et al. 2015). For instance,
teachers might have more information about other students in a subject, which sup-
ports social comparisons, whereas students also see themselves in subjects taught
by other teachers, which provides more information for dimensional comparisons.
Thus, different available information for students and teachers could lead to discrep-
ancies in their perceptions of intra-individual differences across subjects (Huber and
Seidel 2018).

The number of students with significant math-reading differences in their ability
was approximately equal for students’ own and their teachers’ ratings. However,
significant math-reading differences in students’ importance emerged only about
half as frequently in teachers’ than in students’ ratings. An explanation for this dis-
crepancy might be that teachers have comparatively less information about students’
subjective subject-specific importance than ability and may therefore tend to judge
students’ importance value based on students’ displayed behavioral engagement (cf.
Urhahne and Wijnia 2021), which might be more consistent across domains than
students’ subjective ratings of importance. In addition, cross-domain differences
in students’ importance rated by teachers and students were not significantly cor-
related, whereas intra-individual differences in teachers’ perceptions of students’
ability across domains showed a positive link to corresponding math-reading differ-
ences in students’ SCA. These findings are in line with prior research showing that
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teachers tend to assess their students’ motivation more inaccurately than students’
ability (Urhahne and Wijnia 2021) and imply that teachers also have difficulties to
perceive intra-individual differences in their students’ importance across math and
reading. Nonetheless, if teachers do not accurately perceive the differences in stu-
dents’ valuing of the different domains, they will not be able to account for these
differences in domain-specific feedback and may not provide the needed motiva-
tional support across domains. It might thus be beneficial to educate elementary
teachers about the dimensional comparison processes in the formation of students’
SCA and values across domains so that teachers can better adapt their instruction to
meet the needs of students in both domains.

4.2 Predictors of intra-individual cross-domain differences in perceived ability-
beliefs and importance

The extent of intra-individual differences varied across students, both for students’
ratings of their SCA and importance, as well as, although significantly smaller, for
teachers’ corresponding judgments. Students’ gender and prior grades in math and
reading contributed to these differences among students. Prior achievements pre-
dicted intra-individual differences in teachers’ ratings of students’ ability, as well
as students’ ratings of their SCA. This result expands previous evidence on positive
effects of students’ prior achievement on teachers’ perceptions of students’ abil-
ity (e.g., Jussim et al. 1996) and students’ SCA (e.g., Gaspard et al. 2018) within
a single domain to differences between domains. Moreover, whereas no significant
gender differences emerged in the intra-individual hierarchy of students’ ratings of
their importance of math and reading, male and female students differed on average
in their hierarchy of SCA across domains, with males being more likely to have
a higher SCA in math than reading. This finding is partly consistent with prior re-
search showing the overrepresentation of boys in a “math-motivated” profile (e.g.,
Oppermann et al. 2021). However, our results expand prior evidence by indicating
that the extent of these intra-individual differences differs between males and fe-
males: among students with higher SCA in math than reading, males compared to
females tend to have greater intra-individual differences, whereas among students
with higher SCA in reading than math, males tend to have smaller intra-individual
differences. This finding supports the previously raised suggestion that not only dif-
ferent cross-domain hierarchies of motivational beliefs for male and female students
(e.g., Gaspard et al. 2019), but also different degrees of perceived differences can
explain some of the gender disparities in students’ career choices in the math vs.
verbal domain (cf. Jansen et al. 2021; Wang et al. 2013). Thus, further research
that investigates predictive effects of cross-domain, intra-individual differences on
students’ career aspiration and choices is needed.

Similarly, our results suggest that teachers tend to assign higher abilities and im-
portance in math compared to reading to males and higher abilities and importance
in reading compared to math to females. Cross-domain differences in teachers’ and
students’ ratings of ability might reflect underlying gender differences in students’
ability across subjects (cf. Wang et al. 2013). However, teachers’ perceptions of
differences could also be driven by gender stereotypes (Eccles 2009; Jussim et al.
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1996) and might influence students’ self-perceptions through different instructional
behaviors, such as varying levels of support across domains or communicating per-
ceived weaknesses and strengths through domain-specific feedback (cf. Gentrup
et al. 2020). Given the importance of intra-individual differences across domains
for students’ specialization (e.g., career preferences, Gaspard et al. 2019), further
studies should examine potential predictive effects of intra-individual differences in
teachers’ ratings of their students’ ability and motivational beliefs across domains
on students’ motivational beliefs to understand how these gender differences in
students’ motivational hierarchies emerge.

A large amount of variance in intra-individual differences in ability and impor-
tance across domains remained unexplained for both students’ and teachers’ ratings.
Other influencing factors such as parents’ values of the different domains might
explain differences in the hierarchies of importance across domains among students
(Eccles 2009; Eccles and Wigfield 2020). Furthermore, as our analyses focused on
the individual student level, no class or teacher characteristics were considered as
potential moderators of the cross-domain differences. However, a higher level of
teacher expertise may lead to a weaker halo effect (cf. Kozlowski and Kirsch 1987)
and could thus intensify intra-individual differences in teachers’ perceptions of their
students. Moreover, based on social comparison effects, classroom composition fac-
tors such as average achievement could influence both teachers’ (Dompnier et al.
2006) and students’ (Chiu 2012) ratings of students’ ability across domains. Thus,
future multi-level analyses should examine the potential effects of class or teacher
characteristics on intra-individual differences in students’ motivational beliefs.

4.3 Limitations

Some limitations of the present study must be considered. First of all, our analyses
were restricted to a specific sample of elementary students and teachers in the 1990s
in the United States. Although diagnosing individual students’ learning needs was
already included in the U.S. Standards for Teacher Competence in Educational As-
sessment of Students back in 1990 (American Federation of Teachers, the National
Council on Measurement in Education, and the National Education Association
1990), the focus on individualized instruction (cf. Smale-Jacobse et al. 2019; Tom-
linson et al. 2003) and teachers’ judgment of individual students has increased in the
last decades (cf. Urhahne and Wijnia 2021), and teachers might thus have become
more sensitive towards individual student needs. However, studies based on more
recent data still provide evidence in support of the halo effect, showing that teachers
underestimate the intra-individual variability within their students’ motivation and
abilities (within a subject; Huber and Seidel 2018; Sanrey et al. 2020). In addition,
consistent with our results, recent studies also indicate differing dimensional com-
parison processes for students’ self-ratings and teachers’ ratings of their students’
abilities (Helm et al. 2018). Moreover, domain-specific gender biases in teachers’
judgments of their students’ abilities continue to be an issue today. Studies using
more recent data have reported that teachers rate boys’ compared to girls’ ability
higher in math (e.g., Heyder et al. 2019) and girls’ compared to boys’ ability higher
in reading (e.g., Muntoni and Retelsdorf 2018), even when girls and boys have sim-
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ilar ability levels. However, beliefs about gender norms and equality as well as the
related gender gaps in students’ math and reading achievement differ across coun-
tries (Eriksson et al. 2020). Thus, our findings might not be generalizable across
contexts and cultures. Further studies are therefore needed to investigate students’
intra-individual cross-domain differences in other school contexts.

Second, we focused on differences in teachers’ and students’ ratings between
two core subjects, namely, math and reading. However, dimensional comparisons
depend on the degree of similarity of the subjects being compared (Moller et al.
2020) so that the estimated intra-individual differences are likely to vary across
school subjects. Third, we focused on one specific STV facet, namely students’
importance of achievement. However, dimensional comparisons seem to vary across
different STV (Gaspard et al. 2018). Future studies might therefore investigate intra-
individual cross-domain differences in students’ other STV perceived by students’
and teachers. Fourth, as we used cross-sectional data, it remains unclear how the as-
sociation between teachers’ and students’ perceptions of intra-individual differences
in students’ ability and motivation evolves. Further longitudinal research is neces-
sary to examine how cross-domain differences in teachers’ and students’ perceptions
interact with each other and develop over time.

4.4 Conclusions

This study is the first to systematically analyze intra-individual differences in stu-
dents’ and teachers’ perceptions of students’ ability and importance across the two
domains of math and reading. Overall, the findings suggest that teachers perceive
fewer intra-individual differences in students’ ability and importance value across
domains than do students. Moreover, differences in teachers’ ratings were at least
partly related to differences in students’ motivational beliefs. Thus, further studies
on reciprocal influences of intra-individual differences in teachers’ and students’
perceptions of students’ ability and motivation across domains and corresponding
effects on teachers’ instructional behavior and students’ academic development are
warranted. Furthermore, the present study demonstrated that latent difference score
modeling is a useful method to directly investigate intra-individual hierarchies of
students’ motivational beliefs, taking into account the perspectives of students and
teachers simultaneously. This methodological approach may thus provide further
opportunities to examine the implications of dimensional comparisons and intra-
individual cross-domain differences for students’ academic achievements, choices,
and career aspirations.
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