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Abstract
This study aimed to address two underexplored research questions regarding support for the
separation between competence and affect self-perceptions due to differential relations to
outcome criteria. First, it is tested whether higher relations between affect self-perceptions
and effort than between competence self-perceptions and effort can also be found for
elementary school students. Second, this study examines the generalizability of such
differential outcome relations to the verbal domain. Students’ competence and affect self-
perceptions in math and verbal domains and self-reported effort at school were measured in a
sample of 156 German 31 grade elementary school students. Confirmatory factor analyses
demonstrated separate factors for competence and affect self-perceptions in both math and
verbal domains. Latent regression analyses showed that affect self-perceptions were more
highly related to effort than competence self-perceptions. With these findings, the present
study adds further support to the commonly accepted separation between competence and
affect self-perceptions by demonstrating their differential relations to effort and extending this

finding to elementary school students and the verbal domain.

Key words: competence self-perceptions; affect self-perceptions; academic effort;

differentiation
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Competence-Affect Separation in Motivation Research
In educational research, students’ competence and affect self-perceptions have been
conceptualized as separate yet interacting and related components of student motivation
predicting a wide range of educational outcomes including achievement, effort, choice, or
aspirations (Schunk, Pintrich, & Meece, 2009). Competence self-perceptions have been
conceptualized as students’ self-evaluation of ability (also labeled self-concept, Marsh, 2007;
also see Nagengast et al., 2011; Trautwein et al., 2012), as outcome expectations (Wigfield &
Eccles, 2000), or as self-efficacy (Bandura, 1977). Affect self-perceptions present a broad
term spanning a wide range of constructs pertaining to students’ subjective, hence, self-
described motivational-affective responses. In the expectancy-value model proposed by
Eccles and colleagues (e.g., Eccles & Wigfield, 1995; Nagengast et al., 2011), one of the best
known models differentiating between competence and affect self-perceptions, affect-self
perceptions fall into the category of the value component which itself was stated to comprise
four different facets: intrinsic value (enjoyment, interest), attainment value (subjective
importance), utility value (subjective usefulness), and cost (negative consequences of
choosing and engaging in a task, and opportunity cost) (Wigfield & Eccles, 2000). Although
these four value facets have been assumed to be theoretically separable, they were found to be
highly interrelated (e.g., Eccles, Wigtfield, Harold, & Blumenfeld, 1993). Therefore, some
previous studies applied combined subscales (e.g., a combined scale for usefulness and
importance in the study of Wigfield and Eccles, 1994 and in the study of Wigfield et al.,
1997), or even a general indicator of positive affect (e.g., a general task value scale integrating
students’ interest, fun, perceived importance, and perceived usefulness in the study of Jacobs,
Lanza, Osgood, Eccles, and Wigfield, 2002). Other studies, in turn, only focused on single

constructs such as enjoyment (Pinxten, Marsh, De Fraine, Van Den Noortgate, & Van
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Damme, 2014), interest (Krapp, 1999), or importance ratings (Eccles et al., 1989). Therefore,
there is variety in the operationalization of competence and affect self-perceptions contingent
upon the theoretical background and empirical foundations of studies. Notwithstanding their
operationalization, competence and affect self-perceptions have coherently been found to
constitute separate constructs. Respective evidence originates from within-network studies
using confirmatory (CFA) and exploratory factor analyses (EFA) to examine the internal
structure of self-perceptions, as well as from the between-network approach testing for
differential outcome relations (see Byrne, 1984 for the distinction between within-network
and between-network approaches). In essence, competence self-perceptions and affect self-
perceptions emerged as separate factors in EFA and CFA (Abu-Hilal, Abdelfattah,
Alshumrani, Abduljabbar, & Marsh, 2013; Arens, Yeung, Craven, & Hasselhorn, 2011;
Marsh & Ayotte, 2003; Marsh, Craven, & Debus, 1999; Wigfield & Eccles, 2000). These
kinds of analysis have further illustrated the domain specificity of competence and affect seltf-
perceptions. Hence, students hold specific competence and affect self-perceptions for math
and verbal domains instead of global, domain-unspecific academic self-perceptions (e.g.,
Brunner et al., 2010; Bong, 2001; Eccles et al., 1993; Goetz, Frenzel, Hall, & Pekrun, 2008;
Marsh, 1990c; Marsh & Yeung, 1996; Moller, Pohlmann, Kéller, & Marsh, 2009; Wigfield et
al., 1997). From the between-network perspective (Byrne, 1984), the domain specificity of
academic self-concept as well as the distinctiveness between competence and affect self-
perceptions have been supported by findings of differential outcome relations. Supporting the
domain specificity, higher relations were found between self-perceptions and outcome
variables (e.g., achievement, coursework selection) of matching domains (i.e., higher relations
between math self-perceptions and math achievement; Marsh & Craven, 1997, 2006;
Valentine, DuBois, & Cooper, 2004). Supporting the separation between competence and
affect self-perceptions, research has demonstrated higher relations between competence self-

perceptions and academic achievement than between affect self-perceptions and academic
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achievement (Arens et al., 2011; Meece, Wigfield, & Eccles, 1990; Pinxten et al., 2014;
Wigtield, 1994). Affect self-perceptions, in turn, were found to share higher relations to
academic behavior including effort expenditure (Pinxten et al., 2014) and course enrollment
choices (Marsh et al., 2013; Meece et al., 1990; Nagy, Trautwein, Baumert, Koller, & Garrett,
2006).

Many studies focusing the differentiation between competence and affect self-
perceptions have been conducted with secondary school children, but fewer studies have
addressed this issue with younger children in elementary school. While there is still some
within-network evidence that elementary school students differentiate between competence
and affect self-perceptions (Arens et al., 2011; Marsh & Ayotte, 2003; Wigtfield & Eccles,
2000), the situation becomes more unsatisfactory for between-network evidence.
Corresponding to the findings with older students, Arens et al. (2011) and Pinxten et al.
(2014) demonstrated that competence self-perceptions were more highly related to
achievement compared to affect self-perceptions in both math and verbal domains for 3 and
4t grade elementary school students. Even fewer between-network studies with young
children, however, have adopted the perspective of affect self-perceptions and thus have
verified higher relations between affect self-perceptions and behavioral outcomes than
between competence self-perceptions and behavioral outcomes. In the study of Pinxten et al.
(2014), students’ effort expenditure was only assessed from grade level 4 onwards.
Consequently, support for the separation between competence and affect self-perceptions due
to the relatively higher relation between affect self-perceptions and effort expenditure was
only provided for children in late elementary school years. Studies taking course enrollment
choices as a behavioral outcome also demonstrated relatively higher relations for affect self-
perceptions compared to competence self-perceptions, but these studies have so far been
conducted with samples of secondary school students (Marsh et al., 2013; Meece et al., 1990;

Nagy et al., 2006). For elementary school students below grade level 4, to date, no study has
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rendered empirical evidence that affect self-perceptions are more highly related to behavioral
outcomes than competence self-perceptions.

Another shortcoming is that findings demonstrating higher relations between affect
self-perceptions and behavioral outcomes relative to competence self-perceptions have so far
been restricted to the math and science domains. Pinxten et al. (2014) demonstrated that math
enjoyment was more highly related to effort expenditure in math than self-perceptions of math
competence. Meece et al. (1990) demonstrated a relatively higher predictive value for math
value beliefs on students’ intentions to enroll in math courses. In the study by Marsh et al.
(2013), the measures for students’ competence and affect self-perceptions and outcome
variables (achievement, plans to take more coursework, and educational aspiration) refer to
the domains of math and science. Similarly, Nagy et al. (2006) applied measures for students’
competence and affect self-perceptions and course choice in math and biology. However,
given the domain specificity of cognitive and affective self-perceptions (e.g., Bong, 2001;
Eccles et al., 1993; Marsh, 1990c; Marsh & Yeung, 1996, Mdller et al., 2009), the finding that
affect self-perceptions display relatively higher relations to behavioral outcomes than
competence self-perceptions cannot automatically be generalized to the verbal domain. For
example, previous research consistently demonstrated that both math and verbal competence
self-concepts are substantially related to achievement in the corresponding domain (Marsh &
Craven, 1997, 2006). Yet, the relations tend to be stronger and more clear-cut for the math
domain (Marsh & Yeung, 1998). Therefore, relations between affect self-perceptions and
outcome variables might also vary across math and verbal domains.

The Present Study

The present study aims to approach two yet underexplored issues regarding evidence
for the separation between competence and affect self-perceptions resulting from their
differential relations to effort as a behavioral outcome, namely the generalizability to younger

elementary school students and to the verbal domain. For this purpose, we measured
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competence self-perceptions and affect self-perceptions in both math and verbal domains
along with school effort in a sample of 31 grade elementary school children.

To operationalize students’ competence and affect self-perceptions, we draw on the
Self-Description Questionnaire (SDQ) I (Marsh, 1990a), an instrument which seems
particularly suitable to the aim of our study. The SDQ I is part of the psychometrically sound
and widely used series of SDQ instruments to assess students’ multiple self-concepts (i.e.,
self-perceptions) in different age groups [SDQ I for preadolescents (Marsh, 1990a), SDQ 11
for adolescents (Marsh, 1990b), and SDQ III for older adolescents and young adults (Marsh &
O’Neill, 1984); for an overview see Byrne, 1996; Leach, Henson, Odom, & Cagle, 2006;
Marsh, 2007]. These instruments consist of separate domain-specific academic self-concept
scales (i.e., math, verbal, general school) and thus consider the commonly accepted domain
specificity of self-perceptions, a finding that was even largely substantiated by research on the
SDQ instruments (e.g., Marsh, 1990c; Moller et al., 2009; Moller, Retelsdorf, Koller, &
Marsh, 2011). The various academic self-concept scales encompass competence-related items
asking for students’ self-perceptions of competence. These items have been previously used to
operationalize competence self-perceptions to test presumptions regarding the expectancy-
value theory and therefore have already been applied to study research questions beyond selt-
concept research and theory (Trautwein et al., 2012). Next to competence-related items, the
academic self-concept scales of the SDQ instruments also encompass affect-related items
referring to students’ liking and enjoyment. Research on the SDQ I supported the distinction
between competence and affect self-perceptions, as the competence-related and affect-related
items constituting the SDQ I verbal, math, and general school self-concept scales were found
to form separate factors in CFA studies (Abu-Hilal et al., 2013; Arens et al., 2011; Marsh &
Ayotte, 2003; Marsh et al., 1999). Besides this within-network evidence, also by using the
respective SDQ I items, Arens et al. (2011) demonstrated that competence self-perceptions

were more highly related to academic achievement than affect self-perceptions. Research
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findings furthermore indicate the cross-cultural validity of the distinction between
competence and affect self-perceptions assessed by SDQ scales (German: Arens et al., 2011;
French-Canadian: Marsh & Ayotte, 2003; Australian: Marsh et al., 1999; Indigenous
Australian: Arens, Bodkin-Andrews, Craven, & Yeung, 2014). Hence, the SDQ I seems to
constitute an appropriate instrument to study our research questions as it includes domain-
specific scales (i.e., math, verbal) for the assessment of competence and affect self-
perceptions, and has also been previously applied to study the interplay of competence and
affect self-perceptions.

We chose students’ effort at school as an outcome variable. Academic effort is an
important educational outcome which influences student achievement (e.g., Marks, 2000) and
has been investigated in other previous studies (e.g., Greene, DeBacker, Ravindran, & Krows,
1999). In addition, by using effort as an outcome variable, we link our study to the findings
from Pinxten et al. (2014) who demonstrated higher relations between affect self-perceptions
and effort than between competence self-perceptions and effort. These results should be
expanded to younger students in the present study.

Method
Sample

The sample of the present study consisted of 156 [89 (57.1%) boys] German students
attending the 31 grade of elementary school. The mean age of the students was 9.36 years (SD
=0.44) as it is typical for 31 grade students in Germany. The students attended 28 different
elementary schools all located in the same federal state in the southern part of Germany.
Parental consent for participation was obtained for each participating student.

Measures

Competence and affect self-perceptions. Students’ competence and affect self-

perceptions related to school (i.e., academic self-concept in the SDQ terminology) was

measured by the short German version of the SDQ I (SDQ I-GS; Arens, Yeung, Craven, &
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Hasselhorn, 2013) that has been found to be a short, yet psychometrically sound measure for
German preadolescents’ multidimensional self-perceptions. In the present investigation, only
the items relating to students’ self-perceptions in the math and verbal (i.e., German language)
domains were considered. The SDQ I-GS consists of three items asking for students’
competence self-perceptions in math and German (i.e., [ am good at math/German) and
another three items relating to students’ affect self-perceptions (i.e., affective-motivational
responses) in math and German (i.e., I like math/German) (see Appendix). The items are
formulated as single sentence statements. The students were asked to indicate on the 5-point
Likert-type scale whether the statements were true, mostly true, sometimes false and
sometimes true, mostly false or false. The coefficient alpha reliability estimates are good
when assuming separate scales for the competence-related and affect-related items (German
competence self-perceptions: o =.901; German affect self-perceptions: o = .898; math
competence self-perceptions: o =.911; math affect self-perceptions: o =.851).

Effort. Students’ effort at school was measured by a scale consisting of three items
asking for students’ willingness to invest effort in learning for school. On a 3-point Likert-
type scale, the students had to indicate whether they agreed, disagreed, or neither agreed nor
disagreed with the following questions: “Do you try to solve even very hard school tasks?; Do
you try your best at school?; Do you look forward to unfamiliar tasks?”” The coefficient alpha
reliability estimate for the effort scale was o =.601 in the present sample. Descriptive
analyses revealed that the students used the full range of response options.

Statistical Analyses

We started the analyses with separate models for the math and verbal domains to
verify the integrity of the measurement of the respective constructs as well as the separation
between competence and affect self-perceptions on a domain-specific level. In this context,
we stated 1-factor CFA models for students’ self-perceptions in the math (Model 1 in Table 2)

and verbal (Model 3) domains. In these models, one factor was assumed which encompassed
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both the respective competence-related and affect-related items. These models were then
contrasted to 2-factor models (Model 2 for math, Model 4 for verbal) in which the two sets of
items (competence-related and affect-related) defined separate constructs. We then proceeded
to models in which self-perceptions for both math and verbal domains were considered. A 2-
factor model (Model 5) was compared to a 4-factor model (Model 6). The 2-factor model
(Model 5) stated the domain specificity of academic self-perceptions without distinction
between competence and affect facets as it assumed separate factors for math and verbal self-
perceptions, which were defined by both the competence-related and affect-related items. By
contrast, the 4-factor model (Model 6) assumed distinct factors for competence and affect
self-perceptions in the math and verbal domains, which were modeled by the competence-
related and affect-related items of each domain. Hence, the 4-factor model (Model 6)
comprised separate factors for math competence self-perceptions, math affect self-
perceptions, verbal competence self-perceptions, and verbal affect self-perceptions.

We then expanded these models by including effort. Starting again with domain-
separate analyses for the math and verbal domains, we included a factor for students’ effort
into Model 2 leading to Model 7. Model 7 thus stated separate factors for students’ math
competence self-perceptions, math affect self-perceptions, and effort. In order to examine
whether the competence and affect factors were differentially related to effort, a latent
regression model was conducted (Model 8) using competence and affect self-perceptions in
math as independent variables and effort as the dependent variable. This sequence of analyses
was then conducted for the verbal domain. In Model 11, we added a factor for effort to the
separate factors for verbal competence and affect self-perceptions. Model 12 is the
corresponding latent regression model to predict effort by verbal competence and affect self-
perceptions. Afterwards, we considered the math and verbal domains simultaneously by

stating a model with separate factors for math competence self-perceptions, math affect self-



Competence and Affect Self-perceptions 11
perceptions, verbal competence self-perceptions, verbal affect self-perceptions, and effort
(Model 15) and the respective latent regression model (Model 16).

Some items used to measure competence and affect self-perceptions in math and
verbal domains had the same item stems (e.g., “I am good at math / German™). To account for
the shared method variance, correlated uniquenesses were integrated between parallel-worded
items in all latent models (Marsh et al., 2013). All latent models reported in this study were
run by the statistical package of Mplus, Version 7.0 (Muthén & Muthén, 1998-2012). We
chose the maximum likelihood estimator with robust standard errors (MLR) which has been
found to be robust against any violations of normality assumptions. The full information
maximum likelihood (FIML) method was used to estimate missing values (Enders, 2010).
The amount of missing values was small in this sample (0.79%). For evaluating the fit of the
latent models, we present a wide range of common goodness-of-fit indices. We report the
comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of
approximation (RMSEA), and the standardized root mean square residual (SRMR). For the
CFI and TLI, values between .90 and .95 are indicative of a good model fit although Hu and
Bentler (1999) recommend a stricter cut-off value of .95. Concerning the RMSEA, Browne
and Cudeck (1993) propose that values near .05 indicate “close fit”, values near .08 indicate
“fair fit”, and values above .10 indicate “poor fit”. Regarding the SRMR, values between .08
and .10 are interpreted as a good model fit (e.g., Kline, 2005) although Hu and Bentler (1999)
only consider values close to .08 as a good model fit. Given the controversially discussed cut-
off values for the various goodness-of-fit indices, interpretation of model fit ultimately
includes a degree of subjectivity in the researcher’s judgment, and a wide range of fit indices
should therefore be simultaneously considered (Marsh, Hau, & Wen, 2004).

Results
Table 1 shows the descriptive statistics of the variables included in the study. The

students were found to generally report high average levels of competence and affect self-
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perceptions related to the math and verbal domains. This finding of rather optimistic self-
evaluations corresponds to those from other studies, particularly with elementary school
children (Jacobs et al., 2002; Marsh & Ayotte, 2003; Marsh & Craven, 1997).

Distinction between Competence and Affect Self-perceptions

The 1-factor models combining the items for competence and affect self-perceptions
into one factor resulted in unsatisfactory levels of fit for both the math (Model 1) and the
verbal (Model 3) domains (Table 2). The 2-factor models separating between factors for
competence self-perceptions and affect self-perceptions, however, presented perfect fit in both
domains (Models 2 and 4). When considering the math and verbal domains simultaneously,
the 4-factor model with the assumption of separate factors for competence and affect selt-
perceptions in math and verbal domains (Model 6) demonstrated a good model fit as indicated
by all descriptive goodness-of-fit indices (CFI =.995, TLI = .996, RMSEA =.027, SRMR =
.044). This model demonstrated a better fit than the 2-factor model (Model 5), evident from
the various descriptive goodness-of-fit indices as well as the significant result of the chi-
square difference test for nested models estimated with the MLR estimator (Satorra, 2000):
y*diff (5) = 130.60, p <.001.

In this model (Model 6), the factors for competence and affect self-perceptions were
well-defined in the math and verbal domains as the standardized loadings of the items on their
corresponding factors were all of substantial size: math competence: .697 to .880 (M = .813);
math affect: .804 to .931 (M = .882); German competence: .839 to .873 (M = .861); German
affect: .839 to .930 (M = .871). Within the math and verbal domains, competence and affect
self-perceptions were found to be highly but not perfectly correlated (math: » =.762, p <.001;
German: r =.767, p <.001) demonstrating the differentiation between competence and affect
self-perceptions. Across the domains of math and German, competence and affect self-
perceptions were unrelated to each other (» = -.040 to .146) demonstrating the domain

specificity of academic self-perceptions.
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Relations to Effort

Starting with domain-specific models for examining the relations of competence and
affect self-perceptions to effort, a factor for students’ effort was added to separate factors for
competence and affect self-perceptions in math (Model 7). This model showed a higher
correlation between math affect self-perceptions and effort (» =413, p <.01) than between
math competence self-perceptions and effort (»r =.315, p <.05). To further explore the
differential relations of competence and affect self-perceptions to effort, Model 8 represents a
latent regression model in which effort is predicted by competence and affect self-perceptions
in math. This model is statistically equivalent to Model 7 and therefore resulted in the same
fit. In this model, descriptively, only affect self-perceptions in math demonstrated a relation to
effort (B = .414) while competence self-perceptions were found to be unrelated to effort (f = -
.001) although both coefficients were statistically non-significant. In a further step, we
estimated models in which either the effect of affect self-perceptions on effort (Model 9) or
the effect of competence self-perceptions (Model 10) were constrained to be zero. This
approach that has also been realized in previous studies (e.g., Pinxten et al., 2014) allows for
comparing the fit of these two models to gain further insight into presumptive differential
relations of competence and affect self-perceptions to effort. In addition, in light of the small
sample size of this study, models with fewer freely estimated model parameters result in more
trustworthy results (Brown, 2009; Jackson, 2003). When constraining the effect of affect self-
perceptions in math to zero (Model 9), students’ competence self-perceptions in math
demonstrated a substantial relation to students’ effort (f =.342, p <0.05). When constraining
the effect of competence self-perceptions in math to zero (Model 10), however, affect self-
perceptions in math demonstrated an even higher relation to students’ effort (f =.413, p <
.01). Affect self-perceptions in math seem to be a better predictor for effort as Model 10
provided a better model fit (CFI = .960, TLI = .942, RMSEA = .072, SRMR = .057)

compared to Model 9 (CFI =.954, TLI=.933, RMSEA =.077, SRMR = .069). In addition,
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the explained variance in students’ effort was higher when predicted by math affect self-
perceptions (Model 10: R? =.171) than when predicted by competence self-perceptions
(Model 9: R?=.117).

The pattern of results was similar for the verbal domain. In Model 11 assuming
separate factors for competence self-perceptions, affect self-perceptions, and effort, affect
self-perceptions were found to be more highly correlated to effort (» =.593, p <.001) than
competence self-perceptions (» =.402, p <.001). In the latent regression model (Model 12),
only affect self-perceptions were found to be significantly related to effort (f =.687, p <.01),
while competence self-perceptions demonstrated a non-significant relation (B = -.123, ns).
When constraining the effect of verbal affect self-perceptions on effort to zero (Model 13), the
model fit was worse (CFI =.966, TLI =.951, RMSEA = .067, SRMR = .067) and the
explained variance in academic effort was lower (R* = .198) than when restricting the effect of
verbal competence self-perceptions on effort to be zero (Model 14: CFI1=.987, TLI = .981,
RMSEA = .041, SRMR = .042; R?=.345).

After the separate analyses for math and verbal domains, we conducted models which
considered competence and affect self-perceptions in both math and verbal domains. Model
15 therefore integrated separate factors for math competence self-perceptions, math affect
self-perceptions, German competence self-perceptions, German affect self-perceptions as well
as for effort. The resulting correlations (Table 3) suggested higher correlations between affect
self-perceptions in both math and verbal domains and effort (math: » = .454, p <.001; verbal:
r=.607, p <.001) than between competence self-perceptions and effort (math: » =.320, p <
.05; verbal »=.412, p <.001). Model 16 is a latent regression model in which effort is
predicted by all four components of academic self-perceptions (i.e., math competence self-
perceptions, math affect self-perceptions, German competence self-perceptions, German
affect self-perceptions). In this model, affect self-perceptions in math (f =.293) and verbal

domains (B = .583) were associated with effort but only the value for verbal affect self-
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perceptions was statistically significant (p <.05). Competence self-perceptions related to both
the math (B =.097) and verbal ( = -.024) domains were found to be unrelated to effort. When
constraining the effects of affect self-perceptions in math and verbal domains to be zero
(Model 17), students’ competence self-perceptions for both the math (f =.339, p <.05) and
verbal (B = .445, p <.001) domains demonstrated substantial relations to students’ effort.
However, when the effects of competence self-perceptions were fixed to zero (Model 18),
affect self-perceptions related to math (f =.379 p <.001) and verbal (B =.550, p <.001)
demonstrated higher relations to effort. As the fit was better for the latter model (Model 18:
CF1=.976, TLI1=.968, RMSEA = .047, SRMR = .052) compared to Model 17 (CFI = .960,
TLI =.946, RMSEA = .061, SRMR = .068) and the explained variance in students’ effort was
higher (R? =.508, p <.001 vs. Model 17: R*=.319, p <.05), affect self-perceptions in math
and verbal domains seem to be more highly related to students’ academic effort than
competence self-perceptions.
Discussion

This study assessed competence and affect self-perceptions of 31 grade elementary
school students in math and verbal domains along with self-reports of school effort. This
design allowed for testing two yet underexplored research questions related to the separation
between competence and affect self-perceptions in the context of the between-network
approach, that is, when testing for their differential relations to outcome variables (Bryne,
1984). Previous studies offered respective evidence by demonstrating higher relations
between competence self-perceptions and achievement (Arens et al., 2011; Meece et al.,
1990; Pinxten et al., 2014; Wigfield, 1994). From the perspective of affect self-perceptions,
affect self-perceptions were found to be more highly related to behavioral outcomes such as
effort and coursework selection than competence self-perceptions (Marsh et al., 2013; Meece
et al., 1990; Nagy et al., 2006; Pinxten et al., 2014). However, these studies have focused on

secondary school students (Marsh et al., 2013; Meece et al., 1990; Nagy et al., 2006) or
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advanced elementary school students (Pinxten et al., 2014) and on the math/science domain.
In our study, we therefore tested whether it is possible to generalize the existing between-
network evidence for the differentiability of affect self-perceptions from competence self-
perceptions (due to higher relations to effort as a behavioral outcome variable) to 31 grade
elementary school students and to the verbal domain.

The CFA results revealed a better model fit when assuming separate factors for
competence and affect self-perceptions. This finding was similar when considering math and
verbal domains separately and simultaneously. These results replicated corresponding
findings from previous studies (Arens et al., 2011; Marsh & Ayotte, 2003; Pinxten et al.,
2014) and offered first support to the notion that even elementary school students in grade 3
distinguish between competence and affect self-perceptions in academic domains. This
conclusion was further substantiated by latent regression models which demonstrated
differential relations of competence and affect self-perceptions to effort. Irrespective of
whether the math and verbal domains were considered separately or simultaneously, affect
self-perceptions were found to be more strongly associated with school effort than
competence self-perceptions. This finding matches previous research on older students which
demonstrated higher relations between affect self-perceptions and behavioral outcomes such
as effort or coursework selection (Marsh et al., 2013; Meece et al., 1990; Nagy et al., 2006;
Pinxten et al., 2014), and extended them to younger elementary school students. Along with
findings from previous studies (Arens et al., 2011; Marsh et al., 2013; Pinxten et al., 2014),
the current state of research therefore indicates that for elementary and secondary school
students alike, competence self-perceptions seem to be more highly related to achievement
while affect self-perceptions seem to be more highly related to effort. Students’ affective self-
perceptions rather than students’ competence self-perceptions might relate to their self-chosen
extent of effort they invest into school work with higher levels of liking and enjoyment

making students more inclined to expend higher levels of effort. Competence self-perceptions
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in turn might rather reflect students’ objective achievement and are therefore less likely to be
associated with students’ self-paced academic behavior. While previous findings only related
to the math/science domain (Marsh et al., 2013; Meece et al., 1990; Nagy et al., 2006; Pinxten
et al., 2014), this study also offers support to the idea that compared to competence self-
perceptions, affect self-perceptions and effort are also more highly related to each other in the
verbal domain.

In the present study, students’ effort was measured for school in general and not
related to a specific academic domain, while academic self-perceptions were measured
specifically related to math and verbal domains. Previous research has demonstrated the
highest relations between self-perceptions and outcome measures when both measures pertain
to the same content domain (Swann, Chang-Schneider, & Larsen McClarty, 2007). The fact
that we could demonstrate differential relations of competence and affect self-perceptions to
effort even when the predictor (i.e., competence and affect self-perceptions) and outcome
(i.e., effort) variables did not match in their domain specificity strengthens our conclusions
regarding the separability and differential functionalities of competence and affect self-
perceptions among elementary school students. However, given that previous research has
implied the domain-specific nature of effort (e.g., Trautwein, Liidtke, Roberts, Schnyder, &
Niggli, 2009), a more sophisticated approach would have considered the assessment of
students’ effort in math and verbal domains. Our conclusions therefore cannot be generalized
to measures of domain-specific effort and other outcome variables. Besides, students’ level of
academic effort was assessed by self-ratings obtained from the students. Although this
approach was also implemented in other studies (e.g., Chouinard, Karsenti, & Roy, 2007;
Pinxten et al., 2014), it would be interesting to choose more objective measures of academic
behavior to study the relations to competence and affect self-perceptions, such as parent or
teacher ratings of effort or perseverance. Although the SDQ I has been established as a

reliable and valid instrument for the assessment of students’ academic self-concepts and it has
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been already used for studying research questions outside the scope of self-concept research
and theory (Trautwein et al., 2012), it should be kept in mind that this instrument has been
originally designed within the framework of self-concept research and theory. Particularly the
SDQ I scales for measuring affect self-perceptions need to be further scrutinized with respect
to their underlying meaning. When looking at the items of the scales for measuring students’
affect self-perceptions, it is obvious that they primarily address students’ liking, enjoyment,
and interest so that they may particularly depict constructs of intrinsic value (Nagy et al.,
2006) or positive affect (Marsh et al., 2013; Marsh & Yeung, 1996) rather than attainment
value (personal importance), utility value (perceived usefulness), or cost as the other
components of Wigfield and Eccles’ (2000) conceptualization of the task value construct.
Hence, the present findings should be tested for their generalization across different
instruments which take other constructs for competence and affect self-perceptions into
account. In this context, self-efficacy (Bandura, 1977) or outcome expectations (Wigfield &
Eccles, 2000) could serve as alternative conceptualizations of competence self-perceptions,
while separate emotions (e.g., Pekrun, 2006) or other task value components derived from
Wigtield and Eccles’ (2000) classification could be used as alternative approaches to affect
self-perceptions.

Although this study was focused on illustrating the separation between competence
and affect self-perceptions, it is important to remember that both constructs overlap and are
highly interrelated. Future research might therefore benefit from investigating the causal
relationships among competence and affect self-perceptions and outcome criteria in
longitudinal studies (see for example Marsh & Craven, 2006; Jacobs et al., 2002). Such
studies would also help to gain insight into the development of the separation between
competence and affect self-perceptions and the strength of their outcome relations at various
developmental stages. As the sample size of the present study was rather small and restricted

to students from Germany, further studies should include a larger and more diverse sample for
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testing the generalizability of our findings. This would also allow methodological advantages
such as taking into account students’ clustering within classes or multi-group comparisons

(e.g., boys and girls).
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Table 1

Descriptive Statistics

M SD M range
competence self-perceptions in math 4.21 0.88 1.33-5.00
affect self-perceptions in math 3.89 1.18 1.00 - 5.00
competence self-perceptions in verbal 3.90 1.04 1.00 - 5.00
affect self-perceptions in verbal 3.55 1.22 1.00 - 5.00
effort 2.63 0.41 1.00 - 3.00
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Table 2

Goodness-of-Fit Indices of Alternative CFA Models

Model v df CFI TLI RMSEA SRMR Model description

1 63.761 9 .850 750 197 .074 1-factor model for math

2 8.168 8 1.000 .999 .012 .019 2-factor model for math (separation between competence and affect self-perceptions)

3 75.794 9 .820 701 218 .062 1-factor model for verbal

4 4.653 8 1.000 1.017 .000 .017 2-factor model for verbal (separation between competence and affect self-perceptions)

5 204.755 48 .839 779 145 .079 2-factor model (domain specificity of academic self-perceptions)

6 48.048 43 995 992 .027 .044 4-factor model (domain specificity and separation between competence and affect self-
perceptions)

7 46.555 24 955 933 .078 .057 2-factor model for math and 1 factor for effort

8 46.555 24 955 933 .078 .057 Latent regression model for math

9 48.354 25 954 933 077 .069 Latent regression model for math with effects of affect self-perceptions on effort
constrained to zero

10 45.419 25 .960 942 .072 .057 Latent regression model for math with effects of competence self-perceptions on effort
constrained to zero

11 31.655 24 985 978 .045 .042 2-factor model for verbal and 1 factor for effort

12 31.655 24 985 978 .045 .042 Latent regression model for verbal

13 42.471 25 .966 951 067 067 Latent regression model for verbal with effects of affect self-perceptions on effort
constrained to zero

14 31.687 25 987 981 .041 .042 Latent regression model for verbal with effects of competence self-perceptions on effort
constrained to zero

15 104.164 75 974 .964 .050 .052 4-factor model (domain specificity and separation between competence and affect self-
perceptions) and 1 factor for effort

16 104.164 75 974 964 .050 .052 Latent regression model for math and verbal

17 121.819 77 .960 946 .061 .068 Latent regression model for math and verbal with effects of affect self-perceptions on
effort constrained to zero

18 103.469 77 976 968 .047 .052 Latent regression model for math and verbal with effects of competence self-

perceptions on effort constrained to zero

Note. All models were estimated by the maximum likelihood estimator with robust standard errors (MLR) and integrated correlated uniquenesses between
parallel-worded items.

CFI = Comparative Fit Index, TLI = Tucker-Lewis-Index, RMSEA = Root Mean Square Error of Approximation, CI = confidence interval, SRMR

= Standardized Root Mean Squared Residual.
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Table 3

Standardized Factor Correlations of Model 15 in Table 2

28

Math competence Math affect German competence German affect
Math affect 163%**
German competence 022 -.040
German affect .000 .148 766**
Academic effort 320% A454%* A412%* .607%*

Note. **p < .01., *p <.05.
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Appendix

Items Used for Measuring Students’ Competence and Affect Self-Perceptions in Math and
Verbal Domains
Math Competence Self-Perceptions

1. Work in mathematics is easy for me.

2. I learn things quickly in mathematics.

3. I am good at mathematics.
Math Affect Self-Perceptions

1. I like mathematics.

2. I am interested in mathematics.

3. I look forward to mathematics.
Verbal Competence Self-Perceptions

1. I am good at German.

2. Work in German is easy for me.

3. I learn things quickly in German.
Verbal Affect Self-Perceptions

1. I like German.

2. I enjoy doing work in German.

3. I look forward to German.
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