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Abstract
Objective: In the present research, we examined the effect of getting a new teacher 
on consistency in students’ personality measures, including trait and social cognitive 
constructs.
Method: To test the effect of this kind of situational transition, we analyzed two 
large longitudinal samples (N = 5,628; N = 2,458) with quasi‐experimental study 
designs. We used two consistency measures (i.e., rank‐order clations and changes in 
variance over time) to compare students who got a new teacher with students who 
kept the same teacher.
Results: Multiple‐group latent variable analyses showed no differences in the rank‐
order correlations for the math‐related social cognitive constructs of interest, effort, 
self‐concept, self‐regulation, anxiety, and the Big Five personality traits. Significantly 
lower rank‐order correlations were found for some of the German‐ and English‐re-
lated social cognitive constructs (i.e., effort measures) for the group of students who 
got a new teacher. Regarding the changes in variance (over time), we found no sys-
tematic differences between groups in both studies.
Conclusions: We found partial support for the idea that social cognitive variables are 
more susceptible to environmental changes (i.e., getting a new teacher) than the Big 
Five personality traits are.
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1  |   INTRODUCTION

It is widely assumed that teachers influence and shape the life 
experiences of their students (Brophy, 1986; Pianta, 1999; 
Wentzel, 2002). Students interact with their teachers every 
day, and, thus, it is not surprising that, for instance, positive 

student–teacher relationships (e.g., characterized by support-
iveness, encouragement of thinking, empathy) are associated 
with positive school outcomes such as enhanced performance 
and positive socioemotional development (Cornelius‐White, 
2007; Hamre & Pianta, 2001; McCormick & O’Connor, 
2015). Given the impact of teachers on the development of 
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young students and the fact that students get new teachers 
every year in most school systems, an important question fol-
lows: What happens to students when they get a new teacher? 
Students do not know much about their new teacher’s expec-
tations and attitudes, and, consequently, such a transition en-
tails a degree of uncertainty that should putatively cause at 
least a temporary change in students’ thoughts, feelings, or 
behaviors.

In the present investigation, we were interested in the ex-
tent to which a variety of personality constructs would be 
affected when students got a new teacher (i.e., when they un-
derwent a change in situation). Constructs such as interests, 
self‐concepts, and conscientiousness are both interesting and 
relevant because of the evidence that these types of school‐
related constructs are important for school performance 
and school functioning (Eccles & Wigfield, 2002; Kautz, 
Heckman, Diris, Ter Weel, & Borghans, 2014; Poropat, 
2009). To optimally foster them, it is important to under-
stand the nature and malleability of these variables (Bailey, 
Duncan, Odgers, & Yu, 2017). An indication of malleability 
is whether and to what extent a new situation (e.g., getting a 
new teacher) affects these constructs.

Thus, the present article was designed to address three 
questions related to the effect of getting a new teacher on 
broadly construed measures of students’ psychological 
functioning (including traits and social cognitive con-
structs). First, we explored whether the rank‐order correla-
tions of students’ personality constructs would be affected 
when students got a new teacher (entered a new situational 
context). Second, we investigated whether getting a new 
teacher or not getting a new teacher would be associated 
with a change in variance in personality constructs over 
time (i.e., individual differences becoming more or less 
pronounced). Third, we aimed to determine whether so-
cial cognitive variables would be more strongly influenced 
than the Big Five personality traits when students got a new 
teacher. For these purposes, we compared the two indices 
of consistency (i.e., rank‐order correlations and changes 
in variance components over time) between students who 
had the same teacher and students who got a new teacher 
for several social cognitive variables (e.g., interests, effort, 
and self‐concepts) and the Big Five personality traits in two 
large longitudinal studies.

1.1  |  A different context: Getting a 
new teacher
The extent to which different levels of functioning in person-
ality are influenced by environmental factors is a question that 
has concerned psychologists for decades (Asendorpf & Van 
Aken, 2003; Funder & Colvin, 1991; Johnson, 1999; Roberts 
& Pomerantz, 2004). In recent years, research on the com-
position and meaning of situations has experienced a revival 

(Rauthmann et al., 2014; Rauthmann, Sherman, & Funder, 
2015; Reis, 2008). Similarly, it has been argued that to get a 
complete picture of personality development, it is essential to 
understand the influence, or lack thereof, of different contexts 
and the experiences people have in these contexts (Roberts & 
Nickel, 2017). This seems especially important for the peri-
ods of late childhood and early adolescence because these are 
the stages that are defined by fundamental changes in youths’ 
lives (Soto & Tackett, 2015), and personality underlies rapid 
development (Roberts & Pomerantz, 2004).

In this study, we were particularly interested in whether 
experiencing a new context that entails some uncertainty 
would have an impact on students’ psychological functioning. 
Many school systems assign students to new teachers each 
year, and students are faced with such situations many times 
during their school years. When students get a new teacher, 
they have to adapt to new situations and circumstances. They 
have to deal with different attitudes and different teaching 
styles, and they must establish a relationship with their new 
teacher. Because students do not know what to expect from a 
new teacher, such a transition entails some uncertainty. What 
can be expected to happen to students’ outcomes when they 
experience such a transition? The uncertainty associated with 
such a transition may result in some instability in the develop-
ment of students’ outcomes due to adaptation processes (e.g., 
students will change their behavior to meet new expectations). 
By contrast, having the same teacher for multiple school years 
could have stabilizing effects (e.g., Sherman, Nave, & Funder, 
2010) because students would not have to adjust to a new 
teacher. Unfortunately, studies have yet to investigate the rela-
tion between this common change in students’ environments 
and their psychological functioning, thus making it difficult 
to make concrete predictions about the effects.

1.2  |  What effect does getting a new teacher 
have on student characteristics?
Personality can be construed at many different levels. For in-
stance, constructs emerging out of a social cognitive frame-
work are by definition malleable and contextualized (Bandura, 
2012; Eccles & Wigfield, 2002). Social cognitive constructs 
(e.g., interests and self‐concepts) are understood to be nar-
row, relevant to specific contexts, and derived almost exclu-
sively from experience and interactions with others (Eccles & 
Wigfield, 2002; Suls & Mullen, 1982). By contrast, trait‐like 
(e.g., the Big Five personality traits) variables are often as-
sumed to be biologically based, stable, and not amenable to 
change (Eysenck, 1970; McCrae & Costa, 2013). Moreover, 
they are often defined as consistent across situations and rela-
tively independent of the context (see, e.g., Funder & Colvin, 
1991; Johnson, 1999). The distinction between traits and so-
cial cognitive constructs is supported by different theoretical 
models that conceptualize traits as core characteristics or basic 
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tendencies and social cognitive variables as surface charac-
teristics or even characteristic adaptations (Asendorpf & Van 
Aken, 2003; McAdams & Pals, 2006; McCrae & Costa, 2008).

However, a recent review of the conceptual and empiri-
cal basis of the distinction between these two classes of con-
structs found that the division between trait‐like variables 
(e.g., the Big Five) and social cognitive constructs (e.g., 
values, self‐related schemata) was conceptually larger than 
the empirical data could justify (Kandler, Zimmermann, & 
McAdams, 2014). In addition, it is uncommon to find both 
kinds of variables included in the same study (Roberts, 2009), 
and this makes it even more difficult to adequately compare 
these constructs. When tracked over equivalent periods of 
time using the same methods (i.e., self‐reports), social cogni-
tive and personality trait constructs were found to show com-
parable levels of continuity and change in young childhood 
and early adolescence (Rieger et al., 2017). Such a finding 
supports the idea that investigating and testing the proposed 
characteristics (e.g., consistency across time and contexts) 
behind these factors is essential for understanding the nature 
of these variables. In the present article, we focused on the as-
sumption of consistency across contexts and tested the extent 
to which several social cognitive variables and the Big Five 
personality traits would respond differently to the same type 
of environmental experience (i.e., getting a new teacher).

1.3  |  Characterizing consistency
To quantify consistency in individual differences (over time), 
researchers typically consider multiple indicators (see, e.g., 
Caspi, Roberts, & Shiner, 2005; Fleeson & Noftle, 2008; 
Mõttus, Soto, & Slobodskaya, 2017). Two types of consist-
ency seem most relevant for registering the perturbation in 
psychological functioning when the environment changes: 
rank‐order correlations and changes in variances over time 
(Baltes & Nesselroade, 1973; Roberts & Mroczek, 2008). 
Rank‐order correlations refer to the relative placement of 
individuals from one time point to the next within a group. 
Changes (increases or decreases) in variances over time re-
flect whether individual differences in constructs become 
more or less pronounced across time (Mõttus et al., 2017). 
Students who transition to a new teacher must adapt to the 
teacher’s expectations and behaviors. However, student–
teacher relationships are complex, and both within and 
across classes, all students will not respond in the same way 
to a new teacher (see, e.g., person–environment fit; Eccles 
et al., 1993). A change in teacher, however, would affect the 
relative placement of students within the group with a new 
teacher (i.e., some students will increase, whereas other stu-
dents will decrease within the same class). The relative place-
ment of the students within the group that did not get a new 
teacher should be unaltered. Consequently, students with a 
new teacher should show lower rank‐order correlations than 
students who do not get a new teacher.

Also, it would make sense to expect differences in changes 
in variances over time (i.e., individual differences that be-
come more or less pronounced in either group) between 
the groups. This expectation emerges both from conceptual 
models and recent empirical evidence on variance patterns 
of personality in children and adolescents. Specifically, the-
oretical models of the ontogenetic factors that contribute to 
personality development imply or specify that experiences 
could result in increased variance. In particular, Fraley and 
Roberts (2005) showed that random life experiences were 
fundamental to lower levels of stability over time and po-
tentially increased variability. In more sophisticated models 
of cross‐species personality development (Stamps & Biro, 
2016), it was found that one of the explicit consequences of 
random life experiences or perturbations would be a fanning 
effect on personality over time. Finally, a recent empirical 
test of the idea that corresponsive relations between person-
ality and life experience would lead to increasing variance 
in personality over time found evidence for the effect in 
childhood and adolescence (Mõttus et al., 2017). In partic-
ular, Mõttus et al. (2017) found that variance in personality 
increased from early childhood until early adolescence and 
that this pattern held for most personality traits from the Big 
Five. In a follow‐up, genetically informed study, it was found 
that the increasing variance was most likely attributable to 
unique Gene × Gene or Gene × Environment interactions. 
Interestingly, but appropriate to the current study, the in-
crease in variance that may result from experience appears to 
apply only to children and adolescents and not older popula-
tions (Mõttus, Allik, Hřebíčková, Kööts‐Ausmees, & Realo, 
2016). Thus, it is reasonable that the adaptation processes of 
the students who got a new teacher might lead to larger varia-
tion in personality constructs. On the other side, students who 
did not get a new teacher would already be familiar with their 
teacher, and, thus, individual differences should be more sta-
ble across time. Both processes would result in a difference in 
changes in variances over time between the groups. Finally, 
an examination of mean‐level change was less relevant in the 
current analyses because the reaction to a new teacher could 
be a positive or negative experience, thus leading to a lack of 
meaningful patterns in mean‐level change over time.

1.4  |  The present research
In the present research, we examined the effect of getting a 
new teacher on consistency in students’ psychological func-
tioning in two independent, large longitudinal German stud-
ies. The German school system provided the opportunity to 
test the effect of getting a new teacher in an optimal setting. 
In Germany, teachers typically change classes every 2 years, 
whereas the composition of these classes remains the same 
over several years. Thus, by using quasi‐experimental de-
signs, we compared two indices of consistency (i.e., 1‐year 
rank‐order correlations and changes in variance components 
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over time) between students who got a new teacher and those 
who did not on a variety of student characteristics. In Study 
1, we analyzed several math‐related social cognitive varia-
bles (i.e., interest, academic effort, self‐regulation, and anxi-
ety). In Study 2, we applied the same approach as in Study 
1 but with two noteworthy extensions. First, the social cog-
nitive constructs of interest and effort were complemented 
by self‐concept, and, in addition, we examined potential dif-
ferences between the school subjects of math, German, and 
English. Second, we also contrasted the social cognitive con-
structs with the Big Five personality traits and asked whether 
the social cognitive variables were more strongly influenced 
by getting a new teacher than the Big Five personality traits 
were. On the basis of the often proposed characteristics of 
both types of variables, social cognitive variables (strong 
context‐sensitivity) should be more influenced by this tran-
sitional situation than the Big Five personality traits (which 
are often believed to be stable across situations and contexts).

2  |   STUDY 1

2.1  |  Method

2.1.1  |  Sample
For Study 1, we analyzed data from the German national ex-
tension to the 2003 cycle of the Organisation for Economic Co‐
operation and Development’s Programme for International 
Student Assessment (PISA; OECD, 2004). In this national 
extension, a subsample of 15‐year‐old PISA students and 
their teachers from Grade 9 took part in an additional assess-
ment in Grade 10. Participation in the study was voluntary. 
Data collection took part at the ends of both school years.

The complete data set contained N = 6,020 students in 275 
classes. However, to avoid contamination effects due to dif-
ferent class compositions, we had to exclude n = 392 students 
who were not in the same classes at Time 2. This resulted in a 
data set with N = 5,628 students (56.4% female) in 259 classes 
with n = 1,132 students (20.1%) who had different teachers 
and n = 4,496 students (79.9%) who had the same teacher at 
both time points. The mean age of the students was 15.1 years 
in Grade 9. In Germany, a “tripartite” system consisting of 
lower‐track schools (Hauptschule), intermediate‐track schools 
(Realschule), and academic‐track schools (Gymnasium) is the 
most common system. However, some federal states also offer 
multitrack schools (including Integrierte Gesamtschule or 
Schule mit mehreren Bildungsgängen), which include several 
school tracks within the same school. In this study, the students 
were spread across different school tracks as follows: multi-
track schools, n = 983 (17.5%); intermediate‐track schools, 
n = 2,199 (39.1%); and academic‐track schools, n = 2,446 

(43.5%). Students from the lower track (Hauptschule) were 
not included because this track ends after Grade 9.

2.1.2  |  Instruments
Five items were used to assess individual interest1 in math 
(see, e.g., Krapp & Prenzel, 2011). The items targeted in-
terest in and the intrinsic value of math‐related activities 
(Cronbach’s alpha: αT1 = .86, αT2 = .89). Academic effort 
in math was also measured with five items (see Pekrun et 
al., 2005). The items focused on the effort needed to meet 
subject‐specific tasks (αT1 = .78, αT2 = .80). Self‐regula-
tion in math was measured with five items (αT1 = .70, αT2 = 
.75). The items assessed students’ self‐regulation of learning 
goals, use of strategies, and monitoring of learning outcomes 
(Goetz, 2004). Nine items served to assess math anxi-
ety (Achievement Emotions Questionnaire‐Mathematics; 
Pekrun, Goetz, Titz, & Perry, 2002). Students were instructed 
to rate how they typically felt when taking tests in math (αT1 
= .90, αT2 = .90).

2.1.3  |  Statistical analyses
We estimated all models in the framework of longitudi-
nal confirmatory factor analyses and used full information 
maximum likelihood estimation with robust standard errors 
(MLR; using Mplus Version 7.31; Muthén & Muthén, 1998–
2012). Before running the models, we centered the data on 
the group mean to interpret the correlations and variances as 
pooled stability and variability within‐cluster coefficients. 
To make the missing at random assumption more plausible, 
we included several auxiliary variables (Collins, Schafer, & 
Kam, 2001) in all analyses (i.e., standardized achievement 
tests, grades). This was done by using the auxiliary option 
as implemented in Mplus. By using this option, the so‐called 
saturated correlates model (Graham, 2003) can be estimated. 
In the saturated correlates model, the auxiliary variables are 
not part of the structural model but are allowed to correlate 
with the variables. Statistical tests were performed two‐sided 
and used the 5% level of significance.

Measurement invariance
Before addressing our research question, we tested for meas-
urement invariance over time and between groups. If we had 
failed to establish measurement invariance, we would not 
have been able to rule out the possibility that differences in 
correlations over time or between groups were due to the 
measurement process (Meredith, 1993; Widaman, Ferrer, & 
Conger, 2010). For this purpose, we specified two models by 
starting with a model in which weak measurement invariance 
was imposed over time and between groups (the same fac-
tor loadings for each indicator/parcel over time and between 
groups; called the liberal model in the following). In the 
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next step, we imposed strong measurement invariance over 
time (the same factor loadings and intercepts over time) and 
strict measurement invariance between groups (the same fac-
tor loadings, intercepts, and residual variances and the same 
residual correlations between groups; called the restrictive 
model in the following). To evaluate these models, we used 
fit indices that are commonly used for latent variable models, 
namely, the Satorra‐Bentler‐scaled chi‐square test (Satorra & 
Bentler, 2010), the comparative fit index (CFI), the Tucker‐
Lewis index (TLI), the root mean square error of approxi-
mation (RMSEA), and the standardized root mean square 
residual (SRMR; Hu & Bentler, 1998). According to Hu and 
Bentler (1999), a good fit is indicated by CFI/TLI ≥ 0.95 and 
RMSEA/SRMR ≤ 0.05. To compare the nested models, we 
used the chi‐square difference test and the recommendations 
by Chen (2007) and Cheung and Rensvold (2002) as guide-
lines. The results of their simulation studies suggested that, 
when testing for invariance in factor loadings, noninvariance 
is indicated by a change of ≤ 0.01 in the CFI, supplemented 
by a change of ≤ 0.015 in the RMSEA and ≤ 0.030 in the 
SRMR. However, in our study, not only did we constrain the 
factor loadings between groups and over time, but we also 
constrained multiple parameters within one step (i.e., inter-
cepts over time and intercepts and residual [co]variances be-
tween groups).

Comparison of rank‐order correlations and variance 
components
To address the first research question, we compared the rank‐
order correlations between the groups with the Wald test as 

implemented in Mplus. To address the second research ques-
tion, we compared the change (difference) in variance (from 
T1 to T2) of each group against each other. This was done 
using the Z‐test.2 Before doing this, we applied the natural 
logarithm transformation of all variances to achieve a (better) 
approximation of the normality assumption. All coefficients 
were based on the more restrictive multiple‐group latent var-
iable model (see Figure 1). All syntax and outputs can be 
found at osf.io (https://osf.io/vp2mg).

Parceling and the nested data structure
To reduce model complexity, we decided to build item par-
cels for each construct. To construct balanced item parcels, 
we followed the item‐to‐construct balance parceling strategy 
(see Little, Cunningham, Shahar, & Widaman, 2002). Thus, 
we constructed item parcels by considering the relative bal-
ance between loadings and intercepts, starting with the high-
est and then adding the other items to the anchor item in an 
inverted order. To control for the specific item parcel vari-
ance over time, we used the correlated uniqueness approach 
(Cole, Ciesla, & Steiger, 2007).

In the present investigation, students were nested within 
classes, resulting in a multilevel structure of the data set. 
Therefore, students within a class were not independent of 
each other (i.e., students within classes tend to be more simi-
lar than students from different classes; Raudenbush & Bryk, 
2002). Not considering this structure could lead to an under-
estimation of standard errors (see, e.g.,  Muthén & Satorra, 
1995). However, because the intraclass correlations of the 
variables were rather low (ranging from to .03 to .13), and, 

F I G U R E  1   Multiple‐group latent variable model (restrictive). Error covariances for the same item parcels (correlated uniquenesses) are not 
depicted. The mean of the first group was fixed to zero so that the model would be identified

https://osf.io/vp2mg
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more important, because the data were centered on the cluster 
mean (class mean), there was no need to correct the model 
parameters for clustering effects (Muthén, 1989; Satorra & 
Muthén, 1995). Moreover, the standardized model param-
eters (e.g., correlation coefficients) and standard errors of 
models based on group‐centered data are equivalent to those 
derived from the within model from an ordinary multilevel 
model (see also Göllner, Wagner, Eccles, & Trautwein, 2018, 
p. 7).

2.2  |  Results
In the following, we begin by presenting the results of the 
measurement invariance tests between groups and over 
time. These are followed by the results of the multiple‐
group latent variable models. Descriptive results for the 
overall sample for both time points are displayed in Table 
S1 in Appendix A1. Furthermore, we did not expect to find 
any meaningful patterns (e.g., a reaction to a new teacher 
could be a positive or negative experience) in means over 
time. In addition, after centering the data on the group 
mean, there are no mean‐level differences left. However, 
we report all mean‐level results from the analyses with-
out group‐mean‐centering in Table S2 in Appendix A2. In 
sum, there were no significant differences in mean‐level 
change over time between the groups.

2.2.1  |  Establishing measurement invariance
Before addressing our research question, we tested for meas-
urement invariance over time and between groups. For this 
purpose, we tested a liberal model (i.e., the same factor load-
ings for each indicator/parcel over time and between groups) 
against a (more) restrictive model (i.e., the same factor load-
ings and intercepts over time and the same factor loadings, 
intercepts, residual variances, and residual correlations be-
tween groups). Table S3 in Appendix A3 displays all model 
fit criteria of all tested models. All models demonstrated a 
good fit (CFI/TLI > 0.95, RMSEA/SRMR ≤ 0.07) to the 
data.

With regard to the model comparisons: According to the 
chi‐square difference test, there were no significant differ-
ences between the liberal and the more restrictive models on 
all variables. Moreover, there were no noticeable differences 
in the fit indices (i.e., CFI, RMSEA, and SRMR) between the 
two models (except for anxiety: ΔRMSEA = 0.02). Thus, we 
assumed strong measurement invariance over time and strict 
measurement invariance between groups.

2.2.2  |  Comparison of rank‐order 
correlations
We estimated the 1‐year rank‐order correlations of the two 
groups (same teacher [st] vs. new teacher [nt]) and all vari-
ance components separately for each construct by means 
of the (more restrictive) multiple‐group latent variable 
models. The latent rank‐order correlations are presented in 
Table 1.

We found no significant differences in the rank‐order cor-
relations for all four constructs: interest (rst = .75 vs. rnt = .74, 
Δ = –.01, TW = 0.12, p = .728), academic effort (rst = .58 vs. 
rnt = .56, Δ = –.01, TW = 0.05, p = .824), anxiety (rst = .72 
vs. rnt = .74, Δ = .01, TW = 0.23, p = .632), and self‐regula-
tion (rst = .60 vs. rnt = .56, Δ = –.04, TW = 0.51, p = .474).

2.2.3  |  Comparison of variance components
With regard to the second research question, we compared 
the change in variance from T1 to T2 between the groups 
(Δ). All estimated variances as well as the differences be-
tween the changes in variances from T1 to T2 are presented 
in Table 2. In the group that did not get a new teacher (δst), 
the variances of math interest and self‐regulation increased 
significantly from T1 to T2 (math interest: δst = 0.16, 
Z = 4.65, p < .001; self‐regulation: δst = 0.22, Z = 3.28, p = 
.001). The corresponding changes (δnt) from T1 to T2 in the 
group that got a new teacher were not statistically significant 
(math interest: δnt = 0.12, Z = 1.55, p = .120; self‐regula-
tion: δnt = 0.10, Z = 0.70, p = .487). The differences in the 
changes in variances between the groups were not statisti-
cally significant (math interest: Δ = –0.04, Z = –0.417, p = 

Constructs

Same teacher New teacher
Difference in time 
consistency (Δ)ar12 r12

Social cognitive variables

Math interest .75 [.72, .78] .74 [.68, .79] –.01 [–.07, .05]

Math effort .57 [.53, .62] .56 [.47, .66] –.01 [–.14, .06]

Math self‐regulation .60 [.54, .66] .56 [.48, .64] –.04 [–.08, .01]

Math anxiety .72 [.70, .75] .74 [.69, .78] .01 [–.04, .06]

Note. PISA = Programme for International Student Assessment.
aWald test.

T A B L E  1   Results of multiple‐group 
latent variable models (PISA study)
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.676; self‐regulation: Δ = –0.12, Z = –0.81, p = .421). On all 
other variables, there were no significant differences in the 
variances within and between the groups.

2.3  |  Discussion
In Study 1, we found no significant differences in the rank‐
order correlations for the two groups on the four social 
cognitive constructs (i.e., interest, effort, anxiety, and self‐
regulation). Thus, we found only a little support for the im-
pact of a new teacher on the rank‐order correlations (a change 
in the relative placement from one time point to the next) of 
math‐related social cognitive variables.

Regarding the variance comparison, we found an increase 
in the variance in the group that did not get a new teacher 
for math interest and self‐regulation. However, this increase 
was not statistically significantly different from the change in 
variance in the group that got a new teacher. Moreover, on all 
other variables, there were no significant differences in the 
changes in the variances from T1 to T2 between the groups. 
Consequently, our results suggest that individual differences 
in the variables included in this study do not get more pro-
nounced for students who get a new teacher than for students 
who keep the same teacher.

3  |   STUDY 2

3.1  |  Method

3.1.1  |  Sample
In Study 2, we used data from a large longitudinal German 
study (Tradition and Innovation in Educational Systems; 
TRAIN; Jonkmann, Rose, & Trautwein, 2013) that is 
hosted by the Hector Research Institute of Education 
Sciences and Psychology at the University of Tübingen. 
TRAIN is a large‐scale school achievement study that 
encompasses four time points (from Grades 5 to 8). The 
study comprises N = 3,876 students in 136 classes in 99 
schools from two federal states (Baden‐Württemberg and 
Saxony).

To have a design that was comparable to the one used 
in Study 1 (Study 1 focused on Grades 9 and 10), we used 
the third and fourth time points from the TRAIN study (in-
volving Grades 7 and 8; called T1 and T2 in the following). 
In sum, there was complete information for N = 2,458 stu-
dents (45.4% male) such that n = 1,546 (62.9%) had different 
teachers and n = 912 (37.1%) had the same teacher at both 
time points. In the TRAIN study, the teachers of each class 
were tracked. Class teachers have different main subjects, 
and this offered us the opportunity to investigate differential 
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effects between school subjects.3 For a detailed overview of 
the sample size composition (i.e., students per teachers with 
different main subjects), see Table 3.

The students were spread across the two federal states such 
that in Baden‐Württemberg, n = 1,008 (36.5%) of the stu-
dents came from the lower track (Hauptschule), and n = 733 
(26.6%) came from the intermediate track (Realschule). The 
remaining students, n = 1,017 (36.9%), attended multitrack 
schools (Mittelschule) in Saxony.

3.1.2  |  Instruments
Social cognitive variables
The social cognitive constructs (i.e., self‐concept, interest, 
and academic effort) were assessed with four items each in 
three different school subjects, namely, math, German, and 
English (see Krapp & Prenzel, 2011; Marsh, 1992; Pekrun 
et al., 2005; Wigfield & Eccles, 2000). The items were rated 
on a 4‐point Likert scale ranging from 1 (I do not agree at 
all) to 4 (I agree entirely). The domain‐specific interest items 
focused on the intrinsic value of and interest in the respec-
tive school subject (Cronbach’s αs ranged from .68 to .75). 
The items from the academic effort scales (developed for the 
TRAIN study) focused on the effort needed to meet subject‐
specific tasks (αs ranged from .85 to .90). The self‐concept 
items targeted the students’ own evaluations of their ability 
in the respective school subjects (αs ranged from .64 to .86).

Big Five personality traits
The Big Five were measured with the German version (Lang, 
Lüdtke, & 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). In line with findings from other studies with the same 
data set (Rieger et al., 2017; Trautwein et al., 2015), for all 
Big Five traits, the negatively worded items showed negative 
or low item‐total correlations (all rs < .22).4 Thus, we used 
only the positively worded items. Cronbach’s alpha values 
ranged from .66 to .80.

3.1.3  |  Statistical analyses
We again used multiple‐group latent variable models to esti-
mate the 1‐year rank‐order correlations in both groups (stu-
dents who had the same teacher vs. students who had different 
teachers) as well as all variance components (see Figure 1). 
To compare the differences in the rank‐order correlations 
and the differences in variances (from T1 to T2) between the 
groups, we again used the Wald and Z‐test, respectively (see 
Casella & Berger, 2002).

The model estimation (full information maximum likeli-
hood estimation with robust standard errors), model fit eval-
uation criteria, parceling strategy, and the way in which we T
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dealt with the multilevel structure of the data set were the 
same as in Study 1.

3.2  |  Results
We again begin by presenting the results of the measure-
ment invariance tests between the groups and over time. 
Then we present the results of the multiple‐group latent 
variable models. Descriptive results for the overall sample 
for both time points are displayed in Table S4 in Appendix 
B2. Again, we did not expect to find any meaningful pat-
terns in means over time, and centering the data on the group 
mean (class mean) erased any mean‐level differences that 
may have been present. We report all mean‐level results 
from the analyses without group‐mean‐centering in Table 
S5 in Appendix B3. In sum, for most variables, there were 
no significant differences in mean‐level change over time 
between the groups. Significant differences emerged for 
Conscientiousness, Openness, and Extraversion. The differ-
ences (Δd) between the groups ranged from |0.03| to |0.09|, 
thus falling within the range of regular maturation effects 
in this age range (Conscientiousness: d = 0.03; social vital-
ity facet of Extraversion: d = 0.11; social dominance facet 
of Extraversion: d = 0.20; Agreeableness: d = 0.01; see 
Roberts, Walton, & Viechtbauer, 2006).

3.2.1  |  Establishing measurement invariance
In line with the procedure used in Study 1, we first tested 
for measurement invariance over time and between groups. 
Thus, we tested a liberal model (the same factor loadings for 
each indicator/parcel over time and between groups) against 
a more restrictive model (the same factor loadings and inter-
cepts over time and the same factor loadings, intercepts, re-
sidual variances, and residual correlations between groups). 
Table S6 in Appendix B4 displays all model fit criteria of all 
tested models. All models demonstrated a good fit (CFI/TLI 
> 0.95, RMSEA/SRMR ≤ 0.06) to the data.

When we compared the liberal and restrictive models, 
the restrictive model fit the data significantly worse for the 
variables of Neuroticism (Δχ2 = 17.61, Δdf = 7, Δp = .013) 
and Agreeableness (Δχ2 = 19.53, Δdf = 7, Δp = .001). For 
all remaining variables, there were no significant differ-
ences between the models. Differences in the fit indices were 
found for the variables of interest in German (ΔRMSEA = 
0.02), effort in English (ΔRMSEA = 0.04), and Neuroticism 
(RMSEA = 0.03). However, all fit indices (i.e., CFI, TLI, 
RMSEA, and SRMR) were still above or below the cut‐off 
values of 0.95 or 0.06, respectively. Consequently, we were 
able to assume strong measurement invariance over time and 
strict measurement invariance between groups.

Constructs

Same teacher New teacher
Difference in time 
consistency (Δ)aStability r12 Stability r12

Social cognitive variables

Math interest .52 [.36, .68] .45 [.31, .60] –.06 [–.27, .15]

German interest .54 [.37, .70] .28 [.07, .49] –.26 [–.52, .01]

English interest .37 [.06, .68] .23 [–.06, .52] –.14 [–.60, .33]

Math effort .57 [.47, .68] .55 [.44, .64] –.03 [–.17, .11]

German effort .58 [.49, .66] .37 [.22, .52] –.21* [–.38, –.04]

English effort .58 [.44, .71] .28 [.05, .51] –.30* [–.56, –.03]

Math self‐concept .63 [.48, .77] .64 [.56, .73] .02 [–.15, .19]

German self‐concept .81 [.67, .95] .68 [.56, .81] –.12 [–.29, .04]

English self‐concept .69 [.54, .84] .72 [.54, .90] .03 [–.19, .25]

Big Five personality traits

Conscientiousness .53 [.44, .62] .50 [.43, .57] –.03 [–.15, .09]

Neuroticism .45 [.33, .57] .47 [.38, .56] .02 [–.13, .17]

Openness .52 [.40, .64] .51 [.44, .59] –.01 [–.15, .13]

Agreeableness .52 [.40, .65] .44 [.33, .56] –.08 [–.24, .08]

Extraversion .63 [.49, .76] .52 [.43, .61] –.11 [–.26, .05]

Note. TRAIN = Tradition and Innovation in Educational Systems.
aWald test.b*p < .05.

T A B L E  4   Results of multiple‐group 
latent variable models (TRAIN study)
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3.2.2  |  Comparison of rank‐order 
correlations
We estimated the 1‐year rank‐order correlations and all vari-
ance components of both groups (same teacher [st] vs. new 
teacher [nt]) separately for each construct by means of the 
more restrictive multiple‐group latent variables. The results 
of the 1‐year rank‐order correlations are displayed in Table 4.

For the interest measures, we found slightly lower rank‐
order correlations for the group of students who got a new 
teacher in all three subjects. However, these differences were 
not statistically significant (math: rst = .52 vs. rnt = .45, Δ 
= –.06, TW = –0.36, p = .546; German: rst = .54 vs. rnt = 
.28, Δ = –.26, TW = 3.71, p = .054; English: rst = .37 vs. 
rnt = .23, Δ = –.14, TW = 0.33, p = .563). On the effort mea-
sures, students who had a new teacher showed statistically sig-
nificantly lower rank‐order correlations than the students who 
had the same teacher in German (rst = .58 vs. rnt = .37, Δ = 
–.21, TW = 6.08, p = .014) and English (rst = .58 vs. rnt = .28, 
Δ = –.30, TW = 4.77, p = .029), but this finding did not hold 
in math (rst = .57 vs. rnt = .55, Δ = –.03, TW = 0.17, p = .681). 
For the self‐concept measures, we found no significant differ-
ences in the rank‐order correlations between the two groups 
(math: rst = .63 vs. rnt = .65, Δ = .02, TW = 0.05, p = .829; 
German: rst = .81 vs. rnt = .68, Δ = –.12, TW = 2.17, p = .141; 
English: rst = .69 vs. rnt = .72, Δ = .03, TW = 0.07, p = .787).

In a final step, we compared the rank‐order correlations 
between the groups on the Big Five personality traits. We did 
not find any statistically significant differences between the 
two groups on any of the Big Five traits.

3.2.3  |  Comparison of variance components
With regard to our second research question, paralleling 
Study 1, we compared the change in variance from T1 to T2 
between the groups (Δ) separately for each construct. All 
estimated variances as well as the differences between the 
variances are reported in Table 5. For the social cognitive 
variables, we found significant differences in the changes in 
variances between the groups for math interest and interest in 
English. In the group that did not get a new teacher (δst), the 
variances of math interest and interest in English did not sig-
nificantly decrease from T1 to T2 (math interest: δst = –0.13, 
Z = –0.84, p = .401; interest in English: δst = –0.05, Z = 
–0.18, p = .859). However, the corresponding changes (δnt) 
from T1 to T2 in the group that got a new teacher showed 
statistically significant increases or decreases (math inter-
est: δnt = 0.33, Z = 2.19, p = .028; interest in English: δnt = 
–0.87, Z = 3.76, p < .001). The differences in the changes 
in variance between the groups were statistically signifi-
cant (math interest: Δ = 0.46, Z = 2.20, p = .028; interest in 
English: Δ = –0.82, Z = –2.50, p = .012). For the Big Five 
personality traits, we found a significant difference in the 

change in variance in Conscientiousness between the groups. 
In the group that did not get a new teacher (δst), the vari-
ance in Conscientiousness showed a statistically significant 
decrease from T1 to T2 (δst = –0.28, Z = 3.92, p < .001). 
The corresponding change (δnt) from T1 to T2 in the group 
that got a new teacher was not statistically significant (δnt 
= –0.03, Z = –0.32, p = .747). However, the difference in 
the change in variance between the groups was statistically 
significant (Δ = 0.26, Z = 2.46, p = .014). On all other vari-
ables, we found no significant differences in the change in the 
variance from T1 to T2 between the groups. However, two 
additional issues should be noted. First, the variance in effort 
in German showed a statistically significant decrease in the 
group that got a new teacher. However, this change was not 
statistically significantly different from the change in vari-
ance in the other group. Second, the variances of the Big Five 
traits got descriptively smaller in the group that did not get a 
new teacher, and no systematic pattern emerged in the group 
that got a new teacher (see Table 5).

3.3  |  Discussion
In line with Study 1, we found no differences in the rank‐
order correlations for the math‐related social cognitive vari-
ables between students who got a new teacher and students 
who did not get a new teacher. However, on the social cogni-
tive constructs that are related to German and English (i.e., ef-
fort in English and German), students who got a new teacher 
showed significantly lower rank‐order correlations (i.e., their 
relative placement within the group changed) than students 
who did not get a new teacher. On the Big Five personality 
traits, there were no significant differences in the rank‐order 
correlations between the groups. In sum, our results suggest 
that social cognitive variables are slightly more influenced by 
a changing context (i.e., getting a new teacher) than the Big 
Five personality traits.

Regarding the variance comparison, we found only three 
(of 14) significant differences in the change in the variances 
over time between the groups (i.e., math interest, interest in 
English, and Conscientiousness). Moreover, there was a sig-
nificant decrease in the variance over time within the group 
that got a new teacher in effort in German. On the basis of 
these contradictory patterns, we concluded that there were no 
systematic patterns in the increases or decreases in variances 
over time within or between groups.

4  |   GENERAL DISCUSSION

In the present investigation, we examined consistency in 
students’ psychological functioning in two independent 
longitudinal studies of students who got a new teacher 
in comparison with those who did not get a new teacher. 
For this purpose, we compared the 1‐year rank‐order 
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correlations and variance components of a variety of per-
sonality variables between students who got new teachers 
and those who did not. By analyzing two large data sets, 
we found (a) no differences in the rank‐order correlations 
of math‐related social cognitive constructs between the 
two groups. Furthermore, we found (b) no significant dif-
ferences in rank‐order correlations for the Big Five per-
sonality traits. However, we found (c) significantly lower 
consistencies across time for the group of students who got 
a new teacher on some of the German‐ and English‐related 
social cognitive constructs (i.e., effort measures). Finally, 
regarding the comparison of variances, we found (d) no 
systematic differences (increases or decreases) within or 
between groups across the two studies.

4.1  |  Cross‐situational consistency in 
students’ characteristics
The extent to which students’ personality is influenced by 
environmental factors is a central question in personality 
research (Asendorpf & Van Aken, 2003; Funder & Colvin, 
1991; Johnson, 1999; Roberts & Pomerantz, 2004). We 
examined the effect of getting a new teacher—a situation 
that students face many times in their school careers—on 
consistency in a variety of student characteristics. We 
were particularly interested in whether social cognitive 
constructs would be more susceptible to this kind of situ-
ation than trait constructs such as the Big Five. Multiple 
theoretical models can distinguish between two groups of 
variables, namely, core traits/characteristics (also called 
basic tendencies) and surface characteristics (also called 
characteristic adaptations; Asendorpf & Van Aken, 2003; 
McAdams & Pals, 2006; McCrae & Costa, 2008). On the 
basis of group allocation, the constructs are conceptualized 
as either stable and consistent across contexts or unstable 
and contextualized. Past research showed that social cogni-
tive and personality trait constructs are comparable regard-
ing levels of continuity and change in a stable environment 
(Rieger et al., 2017).

In the present research, we focused on consistency across 
different environmental experiences (i.e., getting a new 
teacher) and found partial support for the idea that social 
cognitive variables are more susceptible to environmental 
changes than the Big Five personality traits are. The strongest 
effects were found for the effort measures (in the subjects 
English and German), a finding that coincides with the strong 
relation between teacher behavior and student effort (Pianta, 
Hamre, & Allen, 2012). However, the math‐related social 
cognitive constructs (self‐concept, interest, effort, self‐regu-
lation, and anxiety) were unaffected by the change in teach-
ers. One explanation could be that math‐related constructs 
are more entwined with a person’s ability, and this might lead 

to a certain robustness against environmental influences such 
as getting a new teacher.

In line with the theoretical assumptions about core traits/
basic tendencies (McCrae & Costa, 2008), we found no ef-
fect of getting a new teacher on the consistency of the Big 
Five personality traits. Thus, it can be concluded that there is 
no marked impact of this particular different contextual sit-
uation (i.e., getting a new teacher) on the consistency of the 
broad personality traits. This finding is in line with Funder 
and Colvin’s (1991) reasoning. They suggested that cross‐sit-
uational consistency also depends on the “level” of behavior 
and that higher‐level (global personality) traits show more 
consistency than middle‐ or lower‐level behaviors (which are 
more concrete; see Leikas, Lönnqvist, & Verkasalo, 2012). 
Consequently, focusing on the lower levels of the Big Five 
personality traits can offer suitable insights for identifying 
and understanding the processes behind the broader traits. 
Research has not paid much attention to the extent to which 
the facets of personality traits are stable and changeable, espe-
cially in adolescence. However, initial insights can be derived 
from the study by Jackson et al. (2009). They found that not 
all facets of Conscientiousness change in a similar way from 
early to later adulthood. However, how stable and context‐
sensitive the facets are has yet to be addressed by research.

Finally, our results do not mean that teachers do not influ-
ence the development of students’ psychological functioning. 
The present study tested solely the extent to which a variety 
of personality constructs would respond (differently) to the 
same environmental experience (i.e., a new teacher). The 
beneficial impact of positive teacher characteristics (e.g., sup-
portiveness) on social cognitive variables such as engagement 
and interest are well documented (Frenzel, Goetz, Pekrun, & 
Watt, 2010; Pianta et al., 2012; Wentzel, 1998, 2002; Wigfield 
& Eccles, 1992). The extent to which teacher characteristics 
(e.g., attitude toward orderliness) influence students’ person-
ality development has not been the subject of (much) research 
until now, but it is definitely worth exploring.

5  |   LIMITATIONS AND FUTURE 
DIRECTIONS

Although both studies used a quasi‐experimental design and 
large samples and examined a variety of social cognitive con-
structs as well as all Big Five personality traits, some limita-
tions should be kept in mind when interpreting the results. 
First, both studies relied on global and retrospective self‐re-
ports. Roberts (2018), for instance, criticized the assessment 
of global, retrospective reports of personality constructs. He 
claimed that this assessment method fails to provide a suf-
ficient measure of the constructs in general. Instead of meas-
uring global, retrospective reports of personality constructs, 
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Roberts (2018) suggested that only states should be assessed 
over time (e.g., by tracking information from smartphones, 
tablets, etc.). With enough assessments of states over time, 
one could both extract trait‐level patterns and track change 
as it occurs in response to environmental change. However, 
self‐reports are commonly used to measure constructs such 
as effort, individual interest, and self‐concept, and also the 
Big Five personality traits. Given the focus on a variety of 
social cognitive constructs, self‐reports are perhaps one of 
the most valid measures for adequately capturing students’ 
feelings and perceptions. Moreover, using the same method 
helped to maintain the comparability of the two construct 
classes. Nevertheless, it is important for future studies to 
examine context sensitivity with different measures as well 
(e.g., behavioral measures). Second, we investigated pure 
between‐person time consistency indicators. Considering 
also intrapersonal processes (e.g., within‐person time con-
sistency; Hamaker, Kuiper, & Grasman, 2015; Sherman et 
al., 2010) is essential for understanding the nature of the 
constructs. Finally, although it was one aim of the present 
research to compare the social cognitive constructs with the 
personality traits, these classes differ in their conception 
and granularity. Whereas the Big Five traits are defined as 
broad and domain‐general constructs, social cognitive con-
structs are conceptualized as narrow and domain specific. 
Researchers should consider examining lower‐order models 
(facets) of each of the Big Five domains to achieve a more 
fine‐grained understanding of the Big Five (e.g., the extent 
to which the facets are stable and contextualized) in future 
studies.
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NOTES
1There is no standardized and widely accepted instrument for the assess-

ment of individual interest. Multiple questionnaires with good face 
validity and good psychometric quality have been used (see Renninger 
& Hidi, 2008).

2In Mplus, the standard errors for this test are based on the delta method 
(see Casella & Berger, 2002).

3Owing to the different school subjects, it was not possible to consider 
more than two time points because the sample sizes of the cells be-
came too small to obtain reliable estimates of the rank‐order correla-
tions and especially the variance components.

4These results probably had to do with response biases such as acquies-
cence, midpoint responding, or extreme responding. Using self‐reports 
on the Big Five personality traits in young children is very challenging 
and is currently under discussion in the literature (see, e.g., Göllner et 
al., 2017; Soto, John, Gosling, & Potter, 2008).
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