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Personality traits and social cognitive variables are central constructs in psychological research. It is often assumed that
personality traits are less changeable than social cognitive variables, and thus interventions usually tend to focus on the lat-
ter. However, these assumptions about the mutability of personality and social cognitive variables have never been tested
side-by-side in a longitudinal study. Using a large longitudinal study with four time points and N = 3,876 students in 136
classes (99 schools), we compared the mutability of the Big Five personality traits and social cognitive constructs more often
described as socioemotional skills or motivational variables (individual interest, self-concept, and academic effort in the
school subjects math, English, and German). The results indicated that there are no marked differences between personality
traits and social cognitive constructs across multiple indicators of stability or changeability.
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OVER the past decade there has been a groundswell of atten-
tion brought to bear on “noncognitive” factors that contrib-
ute to school outcomes. Motivated in part by research
emerging out of economics that showed that factors other
than cognitive ability were important for human capital
(Heckman, Stixrud, & Urzua, 2006), researchers and policy-
makers from multiple fields, but especially education, have
been investigating the importance of noncognitive factors.
Multiple reviews have come to the same conclusion:
Noncognitive factors are critical for success in both educa-
tional and occupational settings, and interventions should
focus on these factors (Kautz, Heckman, Diris, ter Weel, &
Borghans, 2014).

What are noncognitive factors? As the name would indi-
cate, noncognitive factors are any constructs that are not
considered traditional indicators of cognitive ability or intel-
lectual functioning. From the viewpoint of psychology, this
broad category inevitably includes a mix of many different
constructs that go by many different names and that emerge
out of disparate theoretical orientations. Common terms
used to describe noncognitive factors are socioemotional
skills, character, personality, and 2lIst-century skills.
Prototypical constructs include factors such as self-concept

Big Five, social cognitive constructs, stability, latent-state-trait models

of ability, self-efficacy, academic persistence, conscientious-
ness, stress tolerance, grit, and creativity (National Research
Council, 2012).

The rather inclusive grouping of concepts belies the often
stark theoretical and conceptual distinctions dividing these
constructs when used in research. Some of these variables,
represented best by conscientiousness, are considered traits
and are often described as enduring, broad, and heritable
(McCrae & Costa, 2008). On the other side are social cogni-
tive variables (e.g., self-efficacy), which are presumed to be
narrow, relevant to very specific contexts, and derived
almost exclusively from experience rather than genetics
(Bandura, 2012). The distinction between these two groups
of variables is supported by many different theoretical mod-
els that conceptualize traits as core characteristics and social
cognitive variables as surface characteristics (Asendorpf &
van Aken, 2003). The fact that these conceptually distinct
constructs are brought together into one group reflects, in
part, the pragmatism of many educational researchers and
economists who have discovered that all of these constructs
appear to be useful for predicting important educational and
human-capital outcomes (Almlund, Duckworth, Heckman,
& Kautz, 2011).
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Given their importance to policy-relevant outcomes (e.g.,
educational attainment and occupational success), the dis-
cussion has quickly turned to how these qualities can be fos-
tered in students through interventions, especially in
childhood and adolescence (Heckman & Kautz, 2012).' For
a noncognitive quality to be a viable target of an interven-
tion, it is typically assumed that it should be malleable.
Currently, the prevailing belief is that the malleability of a
noncognitive characteristic is perfectly aligned with the con-
ceptual distinctions that have been drawn between the trait
and social cognitive perspectives. Social cognitive variables
(e.g., math self-efficacy or interest in social science) are
often assumed to be more malleable than constructs associ-
ated with personality (e.g., grit and conscientiousness;
Bailey, Duncan, Odgers, & Yu, 2015; Harter, 1998;
Shavelson, Hubner, & Stanton, 1976). Based on the prevail-
ing theoretical systems in psychology, this assumption
appears well justified when considering that conceptually,
social cognitive constructs emerged from a framework that
by definition presents most of its affiliated constructs as
malleable (Bandura, 2012). In particular, social cognitive
variables are traditionally seen as more entwined with indi-
viduals’ social contexts. For example, self-concept beliefs
emerged as a result of social comparison processes and the
evaluation of one’s own ability (Suls & Mullen, 1982). Also,
domain-specific interests were found to result from a stu-
dent’s interaction with a specific object or activity (Krapp,
2002) and are presumed not to be based on biological factors
(but see Kovas et al., 2015). By virtue of their theoretical
origins, social cognitive constructs are assumed to be ame-
nable to change, and there is little doubt that they can be
fostered through interventions (see, e.g., Lazowski &
Hulleman, 2016; O’Mara, Marsh, Craven, & Debus, 2006).

In contrast, there is some debate about the ratio of stabil-
ity and change in personality traits (Anusic & Schimmack,
2016). Personality traits are often assumed to be highly heri-
table and highly stable and therefore not amenable to change.
For instance, the five-factor theory (McCrae & Costa, 2013)
asserts that personality traits are influenced primarily by bio-
logical factors such as genetic predispositions, and trait
change is attributed solely to intrinsic maturation and not to
life experience or environmental effects. In contrast, research
emerging from the Neo-socioanalytic framework of person-
ality holds that personality traits are not perfectly stable and
can be affected by experience (Roberts & Nickel, 2017).
According to this perspective, personality traits in particular
are marked by relative stability and change (both mean-level
and individual differences) that are presumed to be caused
by experiences and environmental factors (Caspi, Roberts,
& Shiner, 2005; Roberts, Walton, & Viechtbauer, 2006).

Whereas the assumptions of the relative malleability of
social cognitive and personality constructs appear reason-
able, data that support these positions are surprisingly scarce.
Although it is common to intervene or try to change social

cognitive constructs such as socioemotional skills (e.g.,
Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011),
it is less common to focus on their test—retest stability or
heritability. Conversely, although the idea that personality
traits do develop with time and age is beginning to gain a
foothold in the personality literature (e.g., Roberts &
Mroczek, 2008), it is highly unusual to find research focused
on intervening to change personality traits, and conversely
much more common to find reports of their test—retest stabil-
ity and heritability (e.g., Ferguson, 2010). When examined
separately in various longitudinal studies, it is common to
find that mean-level changes in both personality traits and
social cognitive constructs in adolescence are surprisingly
heterogeneous (Musu-Gillette, Wigfield, Harring, & Eccles,
2015; Soto, John, Gosling, & Potter, 2011; Van den Akker,
Dekovi¢, Asscher, & Prinzie, 2014). Fittingly, a recent
review of the conceptual and empirical basis of the distinc-
tion between these two classes of constructs found that the
division between traits and social cognitive concepts was
conceptually larger than the empirical data would justify
(Kandler, Zimmermann, & McAdams, 2014).

Nonetheless, because the intellectual heritage behind
these two classes of variables is so stark, it is uncommon to
find both types of noncognitive constructs included in the
same study (Roberts, 2009). This has created an asymmetry
in the understanding of how changeable constructs like
social cognitive variables and personality traits may be. In
the absence of systematic interventions on both social cogni-
tive variables and personality traits, researchers are left with
observational data as the basis to inferences about their rela-
tive consistency and mutability.

The Present Study

Although not directly addressing whether a concept can
be changed through intervention, passive observational
studies can provide valuable information on the continuity
and change of concepts over time and thus their potential for
changeability. Presumably, if one class of variable would be
more consistent, and in turn show less change over time in
the same longitudinal study, this would lend credence to the
argument that constructs like conscientiousness are, or are
not, good targets for intervention. The problem is that, to our
knowledge, no study has explicitly examined the stability
and mutability of both sets of constructs within the same lon-
gitudinal sample of students. A focus on students is key, as
they make up the populations that are the focus of most
interventions, under the presumption that the investments
made in these populations will reap larger gains throughout
life (Cunha & Heckman, 2010). In an effort to address this
oversight, we contrast social cognitive variables and person-
ality traits in terms of their temporal continuity and change
over time within a large scale, longitudinal study of students
with four time points (N = 3,876 in 136 classes; age range



11-14). To this end, Big Five personality traits of extraver-
sion, agreeableness, conscientiousness, neuroticism, and
openness were examined as well as social cognitive con-
structs such as subject-specific individual interest, self-con-
cept, and academic effort. Because continuity and mutability
are not unitary constructs, we examined multiple indices of
continuity and change over time to determine whether these
two classes of variables differed in the baseline consistency
or mutability. Based on test-retest correlations and parame-
ters from generalized second-order growth models (GSGM,;
Bishop, Geiser, & Cole, 2015), three research questions
were examined. First, how stable are the constructs over
time? Second, to what degree is the stability of each class of
constructs attributable to unchanging components, and how
much of the instability is attributable to state components?
Third, are interventions predicated on being able to move
individuals or groups of individuals in one direction or
another? One way to characterize the malleability of a non-
cognitive characteristic is therefore to examine the extent to
which people show increases or decreases in the constructs,
which is typically examined as individual differences in
change (Roberts & Mroczek, 2008). We examine the aver-
age level of individual differences in change across these
two classes of constructs to get a better idea of whether indi-
viduals change more or less on each class of variables in a
naturalistic longitudinal study.

Method
Sample

We used data from a large longitudinal German study,
Tradition and Innovation (TRAIN), which is hosted by the
Hector Research Institute of Education Sciences and
Psychology. TRAIN is a large-scale school achievement
study that encompasses four time points (T1, T2, T3, and
T4) from Grades 5 to 8. The study comprises 136 classes in
99 schools from two federal states (Baden-Wiirttemberg and
Saxony). Data were available for n = 2,894 (46% female)
individuals at T1 (Grade 5), n = 2,936 (45% female) indi-
viduals at T2 (Grade 6), n = 2,993 (46% female) individuals
at T3 (Grade 7), and n = 3,060 (46% female) individuals at
T4 (Grade 8). The sample size of the pooled data set was N
= 3,876. This data set contained all individuals who gave
information at a minimum of one time point.>

Instruments

The social cognitive constructs (i.e., self-concept, inter-
est, and academic effort) were assessed with four items per
school subject (math, German, English). The items were
rated on a 4-point Likert scale ranging from 1 (/ do not
agree at all) to 4 (I agree entirely). The self-concept items
targeted the students’ own evaluation of their ability in the
respective school subjects. The domain-specific interest
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items focused on the intrinsic value of the respective school
subject. The items from the academic effort scales were
focused on the effort needed to meet subject-specific tasks.
The Big Five were measured with the German version
(Lang, Ludtke, & Asendorpf, 2001) of the Big Five
Inventory (John, Donahue, & Kentle, 1991). The items
were rated on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree).” Unfortunately, the nega-
tively worded items showed negative or low item-total cor-
relations for all Big Five traits (all s < .22). Therefore, we
used only the positively worded items. We conducted sev-
eral robustness checks in examining the item properties of
all Big Five scales as a whole by means of confirmatory
factor analyses. Following this, we reran all of our analyses
with the complete set of items (for the results see online
Supporting Information [SI] Appendix C). The main results
remained virtually unchanged. Sample items, the number of
items, and the Cronbach’s alpha values (ranging from .55 to
.90) at all four time points are shown in Table S3 in the SI
Appendix A2.

Statistical Analyses

All models were estimated in the framework of longitudi-
nal confirmatory factor analyses in Mplus 7.31 (Muthén &
Muthén, 1998-2012). Two-sided statistical tests were per-
formed at the 5% level of significance.

The analytical procedure encompassed roughly three
steps. First, we estimated manifest (rank-order) correlations
between all constructs; from these models, means, standard
deviations, as well as the rank-order correlations of the adja-
cent time points were derived. Second, to properly interpret
latent variable change in longitudinal models, at least strong
measurement invariance has to be established (Meredith,
1993; Meredith & Teresi, 2006); thus, we specified latent-
state models in which we imposed strong measurement
invariance (same loadings and intercepts for each indicator
over time), separately for each construct. Third, we esti-
mated GSGMs to model the function of mean-level change
and, in addition, to separate the rather stable variance from
the time-point-specific variance (Bishop et al., 2015). The
GSGM is a combination of a latent-state-trait (LST) model
and a latent growth curve (LGC) model (Geiser et al., 2015)
and is diagrammed in Figure S1 in the SI Appendix A3.

In LST models three coefficients are of particular inter-
est: the consistency (CO), occasion specificity (OS), and
reliability (REL) coefficients (Steyer, Schmitt, & Eid, 1999).
The CO coefficients indicate the degree of stability across
measurement points (trait part). The OS coefficients denote
the degree to which differences in observed variables are
influenced by the situation or by Person x Situation interac-
tions (state part). The REL coefficients reveal the extent to
which the measures are reliable and are not due to measure-
ment error.
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= German interest; EI = English interest; ME = math effort; GE = German effort; EE = English effort. The dashed line indicates the mean rank-

order correlation for all constructs (¥ = .45).

Missing data. Due to attrition or nonresponse at single time
points, missing values occur in nearly all longitudinal studies.
To deal with these, we used the full-information maximum
likelihood procedure (see, e.g., Enders, 2001). Due to its abil-
ity to offer less-biased parameter estimates, this procedure is
believed to be superior to conventional methods, such as list-
wise or pairwise deletion (Graham, 2009). Furthermore, to
make the missing at random assumption more plausible, we
included several auxiliary variables (Collins, Schafer, & Kam,
2001) in all analyses (e.g., standardized achievement tests,
grades, socioeconomic status, gender, etc.).

Nested data structure. In the present study, students were
nested within classes, resulting in a multilevel structure in
the data set. Therefore, students in a class are not indepen-
dent from each other (students within classes tend to be more
similar than students from different classes; Raudenbush &
Bryk, 2002). Failing to consider this structure could lead to
an underestimation of the standard errors (see e.g., Muthen
& Satorra, 1995). However, we were not interested in con-
textual effects and thus relied on single-level analyses with
cluster-robust standard errors (McNeish, Stapleton, & Sil-
verman, 2016) as implemented in Mplus. In addition, it
should be noted that the intraclass correlation coefficients
were rather small for the Big Five and social cognitive con-
structs, ranging from .02 to .09.

Results

To contrast personality traits and social cognitive con-
structs in terms of their temporal stability over time, we

began by computing simple descriptive statistics and rank-
order correlations. Table S4 in the SI Appendix B1 presents
the means and standard deviations of all constructs. The
means of two Big Five measures (conscientiousness, open-
ness) and all social cognitive constructs (except self-concept
in the subject German) consistently decreased over time.
Neuroticism, extraversion, and agreeableness as well as the
self-concept in the subject German did not increase or
decrease over time. The standard deviations were slightly
smaller for the Big Five measures than for the social cogni-
tive constructs. The rank-order correlations between adja-
cent time points for all constructs are depicted in Figure 1. In
addition, the average rank-order correlation (7 = .45) of all
constructs is depicted as a reference point. For the Big Five,
the rank-order correlations ranged from .37 to .47 and were
usually not statistically significantly different from the aver-
age rank-order correlation. The highest rank-order correla-
tions were found for domain-specific self-concept measures
ranging from .44 to .59. With the exception of the rank-order
correlations from T1 to T2 for math and English, the rank-
order correlations were statistically significantly higher than
the average rank-order correlation. For subject-specific
interest, the rank-order correlations ranged from .36 to .47.
For academic effort, they ranged from .36 to .50, and they
were usually not statistically different from the average
rank-order correlation (see also Table S5 in the ST Appendix
B2). In addition, we compared the average rank-order cor-
relation of the Big Five traits (7 = .43) with the average
rank-order correlation of the social cognitive constructs (7
= .46). The average rank-order correlation of the social cog-
nitive constructs was statistically significantly higher than
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TABLE 1

Results of the Generalized Second-Order Growth Models

Slope
Construct Intercept Intercept variance Slope variance COR (I, S)
Big Five
Conscientiousness 2.93 0.14 -0.05 0.016 -.52
[2.89, 2.96] [0.12, 0.16] [-0.06, —0.04] [0.012, 0.020] [-.60, —.45]
Neuroticism 2.55 0.20 —-0.02 0.017 -.51
[2.51, 2.59] [0.14, 0.25] [-0.03, —0.01] [0.008, 0.027] [-.63, —.40]
Openness 2.89 0.18 —-0.04 0.018 -.53
[2.86, 2.92] [0.15, 0.21] [-0.05, —0.03] [0.012, 0.023] [-.61, —.45]
Agreeableness 2.80 0.12 —0.01 0.013 —-.56
[2.76, 2.83] [0.08, 0.15] [—0.02, —0.00] [0.008, 0.018] [-.67, —.45]
Extraversion 2.92 0.17 0.00 0.020 -.54
[2.88, 2.95] [0.11,0.23] [-0.01, 0.02] [0.010, 0.030] [-.63, —.44]
Social cognitive constructs
Self-concept in math 3.03 0.30 -0.09 0.027 -.25
[2.98, 3.07] [0.25, 0.35] [-0.11, —0.07] [0.018, 0.037] [-.38, —.12]
Self-concept in German 3.01 0.14 —-0.01 0.007 -.36
[2.98, 3.04] [0.10, 0.17] [-0.02, 0.00] [0.003, 0.012] [-.51, —.21]
Self-concept in English 3.05 0.19 -0.07 0.023 =31
[3.01, 3.08] [0.16, 0.23] [-0.08, —0.06] [0.016, 0.030] [—.44, —.18]
Interest in math 3.11 0.11 -0.12 0.008 —-.06
[3.07, 3.14] [0.08, 0.14] [-0.14, —0.11] [0.003, 0.014] [-.36, .24]
Interest in German 3.03 0.18 -0.12 0.011 -33
[2.98, 3.07] [0.14, 0.22] [-0.13, -0.10] [0.004, 0.019] [-.53,-.13]
Interest in English 3.07 0.15 -0.12 0.010 —.18
[3.03, 3.12] [0.11, 0.18] [-0.14, -0.11] [0.002, 0.017] [-.47,.11]
Effort in math 3.27 0.17 -0.11 0.018 —.11
[3.24, 3.30] [0.13, 0.20] [-0.12, —0.09] [0.011, 0.025] [-.29, .08]
Effort in German 3.28 0.16 —-0.08 0.016 =23
[3.24,3.31] [0.13, 0.19] [-0.09, —0.07] [0.010, 0.023] [-.38, —.09]
Effort in English 3.33 0.13 -0.09 0.017 -12
[3.29, 3.36] [0.10, 0.16] [-0.11, —0.08] [0.011, 0.024] [-.30, .06]
Average coefficients for the Big Five 2.82 0.16 —-0.02 0.017 -.53
Average coefficients for the social 3.13 0.17 —-0.09 0.015 =21
cognitive constructs
Overall average coefficients 3.02 0.17 -0.07 0.016 -.33

Note. N = 3,876. Coefficients in bold are statistically significantly different from 0 (p < .05, two tailed). The values in brackets are 95% confidence intervals.

COR (I, S) = correlation between intercept and slope.

the one for the Big Five traits (Z=3.50, p = .000). However,
the difference was rather small (A .037).

With respect to the second and third research questions
(degree of stable and time-point-specific stability or change
and average level of individual differences in change), we
estimated GSGM separately for each construct. For these
analyses, we assumed linear change. The assumption appeared
to be reasonable, because the means decreased consistently
over time (see again Table S4 in the SI Appendix B1), and all
models demonstrated good fit (see Table S6 in the ST Appendix
B3). Table 1 presents the intercepts, slopes, and their vari-
ances as well as the correlation between the intercepts and
slopes. In addition, we again provide the average coefficients

of all parameters as reference points. The statistically signifi-
cant negative slope factors (except for self-concept in the sub-
ject German and extraversion) coincided with the decreasing
means over time found in the manifest indicators. Furthermore,
the GSGM models allowed us to distinguish between the sta-
ble variance components (CO), state variability (time-point-
specific variance components; OS), and measurement error
(ERR).* The different variance proportions of the constructs
are depicted in Figure 2. We again provide the mean coeffi-
cients as reference points (see Table S8 in SI Appendix B5).
For the Big Five traits, the stable variance components cap-
tured 30% to 42% of the variance, whereas 21% to 28% of the
variance was time-point-specific, and 30% to 47% was due to
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measurement error. For the social cognitive constructs, 27%
to 51% of the variance was explained by the CO, whereas 8%
to 39% was due to state variability, and 22% to 53% was due
to measurement error. Attention should be drawn to the mea-
sure of German self-concept. In comparison with the other
constructs, it showed a small amount of state variance and a
large amount of measurement error. Examining the trait vari-
ance components for the Big Five, we see that conscientious-
ness (A 5.0%, SE=0.016, p=.002) and openness (A 4.1%, SE
= 0.014, p = .005) were statistically significantly above the
average reference point (36.8%). For the social cognitive vari-
ables, self-concept in math (A 14.2%, SE = 0.015, p < .000)
and English (A 5.7%, SE = 0.015, p < .000) as well as aca-
demic effort in math (A 4.9%, SE = 0.015, p = .001) and
German (A 6.5%, SE =0.020, p = .001) were statistically sig-
nificantly above the average reference point. Statistically sig-
nificantly below the average reference point were neuroticism
(A=7.5%, SE = 0.017, p < .000), agreeableness (A—7.0%, SE
=0.022, p = .002), and extraversion (A—-3.6%, SE = 0.016, p
=.022) for the Big Five and the interest measures in math (A
—6.7%, SE = 0.014, p < .000), German (A —6.8%, SE = 0.015,
p<.000), and English (A—9.4%, SE = 0.013, p <.000) for the
social cognitive variables. Self-concept in German and aca-
demic effort in English were not statistically significantly dif-
ferent from the reference point. In sum, the same number of
scales was above and below the average amounts of stable,
state, and error variance for both the Big Five and the social
cognitive variables, showing no evidence for differential sta-
bility or changeability across construct domains.

As a last step, we compared the variances in the slope
parameters for each construct, as this represents the average
amount of individual differences in change across the social
cognitive and personality trait indicators. The variances in
the slopes provide an estimate of the average range of change
that students exhibited in each class of variables over time.
We compared all slope variances of the constructs against
the average (.016). Except for the self-concept measures in
math (A 0.011, SE =0.005, p =.016), German (A—0.007, SE
= 0.004, p = .041), and English (A 0.007, SE = 0.004, p =
.041), as well as interest in math (A —0.008, SE = 0.003, p =
.005), we found that no slope variance was statistically sig-
nificantly different from the average slope variance across
the Big Five or the social cognitive domains.

Discussion

In the present study, we examined the stability and muta-
bility of the Big Five personality traits and social cognitive
constructs such as subject-specific individual interest, self-
concept, and academic effort in the same longitudinal sam-
ple of students. Our results showed no meaningful differences
in (a) the stability of the constructs at the manifest level, (b)
the percentage of stable variance for each construct, or (c)
the amount of change that students showed on each con-
struct over time in the form of the average variance in the
slopes. Based on this study, we found no meaningful differ-
ences between the stability and mutability of social cogni-
tive or personality trait variables in a longitudinal sample of



adolescent students. However, it should be noted that there
were heterogeneous results within each construct class. For
instance, within the Big Five traits, conscientiousness and
openness were more stable than extraversion, neuroticism
and agreeableness. On the other hand, within the social cog-
nitive constructs, the self-concept measures were more sta-
ble than the interest measures.

The findings of this study are important for educational
policymakers who are currently focused on how to best
enhance noncognitive skills (Heckman & Kautz, 2012) as an
adjunct to focusing exclusively on cognitive skills. In this
context, it is important to understand the nature of the vari-
ous constructs that fall under the umbrella of noncognitive
constructs, as their scope and variety are more diverse than
those typically found in cognitive skills.

It is also the case that there are many assumptions behind
the different classes of constructs within the noncognitive
set, with the most prevalent being that personality traits are
not changeable and social cognitive constructs are change-
able and therefore the latter should be the focus of interven-
tions (Bailey et al., 2015). Whereas our study could not
directly address whether either class of variable could be
more easily changed through a direct intervention, our study
tests basic assumptions behind the stability and mutability of
these classes of constructs. Succinctly, many parties assume
that personality traits, even in childhood, represent stable,
unchangeable constructs (Bailey et al., 2015). By contrast,
social cognitive and motivational constructs are typically
considered to be less stable and more changeable. Up to this
point, the relative stability and mutability of these constructs
has never been tested simultaneously in a longitudinal study
of students, the population most often considered for inter-
vention. Our study provides valuable data on this compari-
son and shows that both classes of variables are equivalently
stable and equivalently changeable in an observational lon-
gitudinal study. Whereas this does not prove that personality
traits are changeable through intervention or that social cog-
nitive variables are difficult to change, it does warrant a
more open approach to considering which variables to
include in future intervention studies.

Limitations and Future Directions

Although the current study used a large sample over a
3-year period of time and examined a variety of social cogni-
tive and personality constructs, some noteworthy limitations
should be kept in mind when interpreting the results. First, it
should be noted that students from the highest school track
in Germany (i.e., the Gymnasium) did not participate in the
study. Rather, the students came from the other nonacademic
tracks (lower and intermediate track schools) in two states of
Germany. Thus, it would be ideal for future studies to include
students from all academic tracks. Second, we used only the
positively worded items from the Big Five scales because

Personality and Social Cognitive Constructs

the negatively worded items demonstrated low, zero, or even
negative item-total correlations. These results probably had
to do with response biases in terms of acquiescent tenden-
cies, midpoint, or extreme responding and made it very chal-
lenging to analyze these measures. This issue is being
discussed in the literature on using self-reports in young
children and clearly needs further consideration (see, e.g.,
Soto, John, Gosling, & Potter, 2008). Third, analyzing
whether there are comparable stabilities and trait-state ratios
for other instruments would be indispensable for obtaining a
more thorough understanding of the relative stability of
these two classes of constructs. Finally, there is a need to
examine the trait-state proportions on the facet level of the
personality traits as well as other classes of person character-
istics (e.g., motives, abilities, etc.).
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Notes

1. The periods of late childhood and early adolescence are
defined by fundamental changes in youths’ lives (e.g., rapid bio-
logical changes, shifting demands in school life, initiation of new
relationships with peers, etc.; Soto & Tackett, 2015) that are poten-
tial sources of instability and also mutability. These age periods are
ideal for studying these issues as this is when noncognitive factors
are the most relevant to educational outcomes and are most often
the targets of interventions.

2. Supporting information on the sample composition is reported
in the online Supporting Information (SI) Appendix Al.

3. We applied a linear transformation (scale = 3/4 + 0.25) to
convert the 5-point Likert scale to a scale with a minimum of 1 and
a maximum of 4 so that we could compare it with the motivational
constructs.

4. Detailed information on the consistency (CO), occasion
specificity (OS), and error (ERR) coefficients is described in the
SI Appendix A3.

5. This is a simplified presentation of the results. In latent-state-
trait (LST) models, each indicator (parcel) has its own consistency,
specificity, and reliability coefficient. To simplify matters, the con-
sistency and specificity coefficients were aggregated across the
item parcels and time points. The specific results for the item par-
cels as well as the averaged LST coefficients are reported in Tables
S7 and S8 in the SI Appendices B4 and BS.
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