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Students’ perceptions of instructional quality
and learning achievement in everyday life: Do
personality traits matter?
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Abstract
Students’ perceptions of instructional quality (SPIQ) are subjective and time-specific to some extent. Yet, they are mostly aggregated
across students and assessed at one time point, neglecting student- and lesson-specific variance. The present study examined the role
of students’ personality traits in state SPIQ and their relation to perceived lesson-specific learning achievement (i.e., self-reported
comprehension). Thereby, we distinguished between idiosyncratic and consensual (classroom) SPIQ. We assessed the three basic
dimensions of instructional quality, teacher support, cognitive activation, and classroom management, as state perceptions of all
students within classrooms in mathematics’ instruction (Nobservations = 2681) across three weeks of 372 German secondary school
students’ (Mage = 15.3 years) daily life. Linear mixed effect models revealed (a) that students’ agreeableness and negative emotionality
were positively and negatively, respectively, related to state SPIQ, (b) particularly pronounced positive relations between teacher
support and perceived learning achievement, which were (c) stronger for lower levels in agreeableness. Differences across idi-
osyncratic and consensual perceptions could hardly be detected. Thus, the present study shed light on personality traits’ relations to
SPIQ and within-student SPIQ–learning achievement associations, while demonstrating a new application for classroom-based state
SPIQ that bridges the gap between intra- and intersubjective perceptions of instructional behavior.

Plain language summary
Typically, students’ perceptions of teaching quality are summarized based on classes or schools to inform on their teachers’ teaching
quality. However, these perceptions are subjective to some degree: One student may generally perceive teaching quality higher than
another student, who is more critical. The very same student may also differ in his or her perceptions depending on the time point,
perceiving teaching quality lower in one lesson as compared to another lesson of the same teacher. To gain more insights into how
perceptions of teaching quality differ across students and time, we assessed students repeatedly and examined multiple lesson-specific
perceptions of teaching quality over a three-week period in school life.We exploredwhether students’ personality traits played a role
in these daily perceptions. Additionally, we assessed students’ self-reported lesson comprehension to determine if, for instance, higher
ratings of teaching quality were related to higher comprehension. 372 German secondary school students (mean age = 15.3 years)
took part in our study. Our results indicated that, based on the five broad personality traits open-mindedness, conscientiousness,
extraversion, agreeableness and negative emotionality, the latter two traits were related to perceptions of teaching quality: Higher
levels of agreeableness (i.e., the tendency to agree with others and avoid conflict) were related to more favorable perceptions, while
higher levels of negative emotionality (i.e., tendencies of stressful and anxious reactions) were related to less favorable perceptions of
teaching quality. We found that particularly one aspect of teaching quality, namely perceived teacher support, was associated with
students’ lesson comprehension. However, we could hardly identify differences between subjective and classroom-based perceptions,
such that future research should further investigate the conditions and consequences of subjectivity in perceptions of teaching quality.
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Teachers’ instructional quality substantially impacts stu-
dents’ achievement (Kunter et al., 2013). Accordingly,
students’ perceptions of instructional quality (SPIQ) are
implemented worldwide in educational large-scale assess-
ments such as the Programme for International Student
Assessment (PISA) to provide information on teaching
effectiveness at the country level (OECD, 2014). Thus,
major efforts have been directed toward assessing the
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validity of these perceptions (e.g., Fauth et al., 2014; Kunter
& Baumert, 2007; Ruzek et al., 2022; Wagner et al., 2013;
Wisniewski et al., 2020; Wisniewski et al., 2022). In the
majority of studies on SPIQ (Praetorius et al., 2018), student
perceptions are assessed at one time point, aggregated to the
class- or school-level, and related to correlates of interest
such as achievement (Lüdtke et al., 2009). Such aggregated
data neglect (a) individual student characteristics and (b)
lesson-specific dynamics, although SPIQ are influenced by
both the student raters and time points (Feistauer & Richter,
2017; Wagner et al., 2016). Why different students perceive
the same instructional quality differently and how these
differing perceptions relate to student outcomes remain
poorly understood so far. By employing a multi-rater ex-
perience sampling approach, the present study leverages
methodological and content-specific advances compared
with cross-sectional, aggregated data, with the goal of
addressing individual student characteristics and lesson-
specific within-person associations of state SPIQ. To do
so, we used an experience sampling design that assessed
state SPIQ of all students within a classroom attending the
same lessons. Assessing perceptions of multiple individuals
(i.e., students) in the same situations (i.e., lessons) on the
same target (i.e., instructional quality) enables us to transfer
insights from situation perception research (e.g.,
Rauthmann et al., 2015) to instructional quality research,
conceptualizing perceptions of instructional quality in the
classroom as situation perceptions. The SPIQ of multiple
students, assessed within shared lessons, allow for bridging
the gap between intrasubjective versus intersubjective
perceptions of instructional quality by differentiating idi-
osyncratic from consensual perceptions. To shed light on
relevant associations of consensual and idiosyncratic
components of state SPIQ, we examined—for the first
time—both the role of students’ Big Five personality traits
in relation to state SPIQ and the short-term relations be-
tween state SPIQ and students’ lesson-specific perceived
learning achievement (PLA) in the same lessons (i.e., their
self-reported comprehension per lesson). To operationalize
SPIQ, we used the popular and well-validated framework of
the Three Basic Dimensions (TBDs) teacher support,
cognitive activation, and classroom management (Klieme
et al., 2001). Ultimately, the present study thus provides
insight into the occurrence and relevance of individual
SPIQ components. In doing so, we highlight the role of the
student in SPIQ, and with this, combine the two disciplines
of personality and educational psychology.

Background

Differentiating idiosyncratic and consensual
components within state SPIQ

The TBDs describe SPIQ parsimoniously within the three
dimensions of teacher support (i.e., providing support
during the learning process by, e.g., being sensitive to
student needs and avoiding achievement pressure), cog-
nitive activation (i.e., encouraging students’ thinking and
metacognition by, e.g., offering challenging tasks), and
classroom management (i.e., efficiently using classroom
time as learning time by, e.g., imposing clear rules and

dealing with disruptions in class effectively; Klieme et al.,
2001). The TBDs framework is widely used and empirically
well validated, although most of the validation studies used
higher-level (e.g., classroom- or school-level) aggregated,
habitual perceptions (see Praetorius et al., 2018, for an
overview), whose results cannot be transferred to the level
of the individual (Molenaar, 2004; Murayama et al., 2017).
Trait SPIQ that are only assessed at one point in time (a)
lack the examination of within-student (i.e., intraindividual)
variability (in contrast to between-student or interindividual
variability) and (b) represent self-reported perceptions
whose degree of subjectiveness cannot be estimated without
further sources of information (e.g., teachers’ self-
perceptions; Wisniewski et al., 2022). To overcome Point
(a), the experience sampling method can be implemented
where individuals repeatedly report on their momentary
(i.e., state) experiences in multiple situations in daily life
(Bolger & Laurenceau, 2013). If these state experiences are
assessed for multiple individuals regarding the same situ-
ation, one can also address Point (b) by differentiating
idiosyncratic perceptions (that reflect intrasubjectiveness)
from overlapping, consensual perceptions (that reflect in-
tersubjectiveness; Rauthmann & Sherman, 2019). Drawing
upon the same state SPIQ data as in the present study, Talić
et al. (2022) conducted a first validation study on the state
perceptions of the TBDs within an experience sampling
design. They showed a reliable differentiation of the TBDs
from lesson to lesson and statistically significant relations to
crucial trait outcomes of student motivation and achieve-
ment. State SPIQ in mathematics lessons were reported to
entail up to 61 % within-student variance across
three weeks that remained virtually the same after statis-
tically controlling for shared lesson perceptions of all
students in a specific lesson. These shared perceptions were
not investigated in more detail.1 To overcome this draw-
back, the present investigation builds upon situation per-
ception research (Rauthmann et al., 2015). Using situation
perception terminologies, students’ perceptions of in-
structional quality that are commonly used (i.e., “raw”
scores) are termed experience, and can be differentiated into
the unique and idiosyncratic individual perception (i.e.,
construal) and the shared perception of all students within
the classroom (i.e., consensus; Rauthmann et al., 2015).2

The distinction of the three SPIQ components experience,
construal, and consensus3 enables a comparison of intra-
subjective SPIQ versus intersubjective perceptions of in-
structional quality.

The role of students’ Big Five personality traits in
SPIQ

Being exposed to the same situational stimuli does not mean
that all individuals form the same psychological repre-
sentation of that situation (Rauthmann & Sherman, 2019).
For instance, opportunity-and-use models assume that in-
struction is a co-constructive process of actions related to
the subject matter where both teacher traits (e.g., subject
knowledge, competence) and student traits (e.g., motiva-
tion) impact learning opportunities and their use, respec-
tively (Vieluf et al., 2020). In other words, learning
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opportunities offered by the teacher do not implicitly
guarantee their use by the students but rather depend on the
students’ perceptions and interpretations. It is highly
plausible that student traits impact the perception of in-
structional behaviors (e.g., Feistauer & Richter, 2017;
Wisniewski et al., 2022). Rauthmann and Sherman (2019)
have discussed personality traits as possible correlates of
differences in information processing and subsequent rat-
ings. The Big Five personality traits open-mindedness,
conscientiousness, extraversion, agreeableness, and nega-
tive emotionality capture major trait domains (John, 2021;
McCrae & Costa, 1987). These personality traits have been
shown to be related to individual differences in situational
perceptions. For instance, higher negative emotionality was
related to more perceptions of threat (Jonason & Sherman,
2020). In the educational context, the Big Five traits were
mostly examined regarding academic achievement as stu-
dent outcome where open-mindedness, conscientiousness,
and agreeableness were statistically significantly related to
academic achievement, with conscientiousness as the
strongest predictor even after controlling for intelligence
(e.g., Franzen et al., 2022; see also meta-analyses from
Mammadov, 2022; Poropat, 2009). Regarding perceptions
of instructional quality, teachers’ traits—such as their self-
efficacy—have been considered in some works to be rel-
evant for SPIQ (Holzberger et al., 2013; Toropova et al.,
2019). For example, Roloff et al. (2020) found that
teachers’ agreeableness positively predicted students’
perceptions of teacher support. Although substantial vari-
ance in SPIQ has been shown to be attributable to the
student raters (Feistauer & Richter, 2017; Ruzek et al.,
2022; Wagner et al., 2016), there is a lack of studies on the
role of students’ personality traits in SPIQ. In a study on
perceptions of online learning experiences, students’ con-
scientiousness has been shown to predict positive evalua-
tions positively and negative evaluations negatively, while
agreeableness and open-mindedness additionally predicted
the value of online courses positively (Keller & Karau,
2013). Yet, relations between students’ Big Five personality
traits and perceptions of instructional quality within the
TBDs are poorly understood so far.

Lesson-specific relations between SPIQ and PLA

The relations between SPIQ and academic achievement as
one of the most important educational outcomes are of
utmost interest. Of the TBDs, particularly the dimensions of
cognitive activation and classroom management have
theoretical relations to achievement, whereas teacher sup-
port is assumed to be more closely related to student
motivation (Praetorius et al., 2018). Cognitive activation
enhances student achievement by stimulating higher-order
thinking, ultimately resulting in the construction of deep
and flexible knowledge (Hardy et al., 2006). Classroom
management is related to student achievement by enhancing
the time effectively spent on tasks (Seidel & Shavelson,
2007). Empirically, relations to achievement were dem-
onstrated for cognitive activation (Klieme et al., 2001),
classroom management (Fauth et al., 2014; Scherer et al.,
2016), and teacher support (Fauth et al., 2014; for an
overview see Praetorius et al., 2018). Again, these relations

are based on between-person research designs, where in-
terindividual variance (between students, classes, schools,
or countries) is used and individual student deviations from
mean perceptions are neglected. Thus, evidence for SPIQ–
achievement relations is extended in the present study to the
within-student level, assessing short-term, lesson-specific
relations for the first time.

At the same time, the postulated SPIQ–achievement
relations could not always be confirmed, and could be
moderated by various aspects such as different perspectives
(students, teachers, or observers), latent versus manifest
modeling, or different operationalizations (Praetorius et al.,
2018). To shed light on the role of students’ personality
traits not only on SPIQ themselves, but also on their
possible role on SPIQ–achievement relations, we examine
students’ Big Five personality traits as moderators of the
lesson-specific SPIQ–PLA relations exploratively for the
first time. Such interactive situation perception × trait ef-
fects have been found for state behavior (Breil et al., 2019),
while other authors have not identified such effects
(Abrahams et al., 2021). Thus, we extend research on
SPIQ–achievement relations by examining within-student
associations. Considering students’ personality traits in
these associations can possibly reveal new insights to the
relevance of personality traits for student achievement, as
well as ultimately aid in fostering student achievement in
individual lessons.

The present study

This experience sampling study addresses three distinct yet
interrelated research questions that—to the best of our
knowledge—have not been examined before. We focus on
state measures of SPIQ and lesson-specific PLA and on trait
measures of students’ Big Five personality traits in German
secondary school students in the domain of math instruction,
where the majority of research on the TBDs has been con-
ducted (Praetorius et al., 2018). Enabled by our multi-rater
experience sampling design, we apply insights from situation
perception research (Rauthmann & Sherman, 2019) to per-
ceptions of instructional quality research with the goal of
disentangling different components that are confounded
within raw SPIQ scores. Specifically, in all examined relations,
we differentiated between the SPIQ components of experience
(i.e., raw SPIQ scores provided by the students), construal (i.e.,
the purely idiosyncratic portion within the SPIQ that one
respective student does not share with their classmates), and
consensus (i.e., the intersubjective, overlapping classroom
perception; Rauthmann et al., 2015) for each of the TBDs of
teacher support, cognitive activation, and classroom man-
agement. Although we focused on state SPIQ, we also pro-
vided intercorrelations between trait SPIQ and all study
variables for the interested reader.

In terms of constructs and variables focused on, we used
the TBDs framework (Klieme et al., 2001) for state SPIQ,
lesson-specific PLA (i.e., self-reported lesson-specific com-
prehension; Niepel et al., 2022) as a subjective achievement
indicator—both across three weeks of German secondary
school students’ daily life—as well as the Big Five framework
(Costa & McCrae, 1992) for students’ personality traits. Prior
research has shown students’ gender to be related to self-

Talić et al. 3



perceived math abilities (Niepel et al., 2019). Gender differ-
ences in personality traits have also been reported (Weisberg
et al., 2011). Reasoning ability was related to personality traits
(Sutin et al., 2022), while school grades were associated with
SPIQ (Jaekel et al., 2021). To control for possible confounding
effects, we therefore included students’ gender, math grade,
and reasoning ability as covariates, and showmodel results for
models with and without covariates.

We derived three research questions (RQs). Due to the
novelty of analyses (RQ1 and RQ3) or unknown applica-
bility to within-person designs (RQ2), respectively, these
three RQs are addressed in an explorative manner.

RQ1: How are students’ personality traits associated
with their state perceptions of instructional
quality?

In perceptions of online learning experiences, students’
open-mindedness, conscientiousness, and agreeableness
were related to positive evaluations (Keller & Karau, 2013).
However, it is unclear as to how these findings can be
transferred to the TBDs in a classroom setting.

RQ2: How are students’ state perceptions of instruc-
tional quality associated with their perceived
learning achievement in the same lesson?

Relations between all three dimensions of instructional
quality and student achievement have been found
(Praetorius et al., 2018). These between-person-based re-
sults cannot be necessarily generalized to RQ2, as RQ2
addressed short-term, lesson-specific relations in a within-
person design.

RQ3: Do students’ personality traits moderate the re-
lationship between state perceptions of instruc-
tional quality and perceived learning achievement
in the same lesson?

Addressing possible situation perception × trait effects
(e.g., Abrahams et al., 2021; Breil et al., 2019), we examined
the role of students’ Big Five traits in lesson-specific SPIQ–
PLA relations exploratively. For instance, it could be that
higher degrees of open-mindedness are related to a stronger
relation between SPIQ and lesson-specific PLA.

Differentiating the SPIQ components (experience,
construal, and consensus) in all RQs allowed for a more
fine-grained consideration of their associations. For in-
stance, it could be that only consensual SPIQ are related to
higher lesson-specific PLA (i.e., the higher the individual
student agrees with the classmates on their SPIQ), but not
experienced SPIQ (i.e., the rating the student provides in a
specific lesson whose degree of subjectiveness cannot be
estimated).

Method

Procedure and participants

We used data from the larger intensive longitudinal “Dy-
namics of Academic Self-Concept in Everyday Life”

(DynASCEL) project (Niepel et al., 2022), where a three-
week experience sampling study was conducted. Prior to
and following the experience sampling phase, respectively,
a pre- and post-assessment was carried out in paper-and-
pencil format that obtained exhaustive student trait vari-
ables (e.g., Big Five personality traits, SPIQ traits). Data
from the project have been used in other manuscripts on
different research questions (e.g., Talić et al., 2022, used the
data on math state SPIQ to examine their factorial within-
and between-student structure; Niepel et al., 2022, used the
data on lesson-specific PLA to investigate reciprocal re-
lations to academic self-concept; and Hausen et al., 2022,
used the data on the Big Five personality traits in relation to
mean level and within-person variability of general aca-
demic self-concept. A full list of all other manuscripts
drawing on DynASCEL data can be found here: https://osf.
io/e8jqm/). To address the present RQs, we focused on the
experience sampling data on SPIQ and lesson-specific PLA
in every math lesson and used trait data from the pre-
assessment. Within the overarching DynASCEL project,
we assessed a convenience sample of German secondary,
academic-track schools, aiming at attaining a sample size of
different classrooms that allowed for statistically control-
ling for variance a the highest level of analysis (Hox et al.,
2018). To be able to differentiate the three SPIQ compo-
nents, we further aimed at assessing all students within
classes, which was predominantly the case. To capture day-
to-day variability whilst considering the participant burden,
we chose a three-week experience sampling period (see also
Tsai et al., 2008 for a similar procedure), during which we
aimed at assessing all math lessons. Specific power analyses
targeted at the present exploratory analyses based on ex-
pected effect sizes were not conducted.

We sampled N = 372 German secondary school students
attending the highest ability track (i.e., the German Gym-
nasium)4 who participated in the experience sampling part
of the study. Of these, n = 308 students attended the 9th and
n = 64 students attended the 10th grade. Our sample
consisted of 34.1 % boys (from n = 301 students with
available gender information). Students reported a mean
age of 15.3 years (SD = 0.68; range = 13.3–17.4 years;
based on n = 298 students with available age information)
and were nested in 18 classes in six schools from four
German states (Rhineland-Palatinate, North Rhine-
Westphalia, Baden-Wuerttemberg, and Mecklenburg-
Western Pomerania). Data collection took place between
January and July 2018. Based on these 18 classrooms, we
assessed students’ perceptions of 17 different math
teachers’ (58.8 % male) instructional quality (i.e., one
teacher instructing math to two separate classes). On av-
erage, there were 20.6 students in a classroom (SD = 4.65;
range = 10–27). Students generally remained in the same
classes with their peers across school grades.

In the experience sampling phase, students completed e-
diaries on smartphones where they responded to a short
electronic questionnaire assessing their perceptions of a
specific lesson on the application movisensXS (versions
1.3.0–1.3.4; movisens GmbH, Karlsruhe, Germany). The
smartphones were given to the students for the duration of
the study by the research team and were all identical
models. We preprogrammed the smartphones such that the
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experience sampling prompts were triggered three minutes
prior to the regular ending of every math lesson during the
three-week period according to class-specific timetables.
The number of math lessons thus varied between classes per
design (i.e.,M = 10.11 math lessons; SD = 3.39; range = 3–
16). In total, we obtained 2,681 valid responses (i.e., at least
one out of nine items of interest answered; see Measures
section below), representing a compliance rate of 70.81 %.
Causes of missingness included absences from lessons
(e.g., student illness), cancellation of classes, exams or
similar events, and technical issues (e.g., empty smartphone
batteries).

Students’ participation in the study was voluntary.
Single items and prompts were skippable. The students
were ensured that their responses were confidential and
their responses were not disclosed to their teachers in any
way. Written parental consent was obtained for partici-
pating students and the local ethics review panel of the
University of Luxembourg and all involved German federal
education authorities approved of all procedures. This study
was not preregistered.

Measures

State measures. Students responded to all state measures in
the three-week experience sampling phase. These measures
were all self-reported. Descriptive statistics andω reliability
coefficients can be found in Table 1.

State SPIQ. In the three-week experience sampling
phase, state SPIQ in math instruction were assessed within
the TBDs of teacher support, cognitive activation, and
classroom management using the two-item state scales
described by Talić et al. (2022). These were based on the
PISA 2012 scales (Mang et al., 2018) and adapted for the
use in intensive longitudinal designs. Example items are
“During this lesson, the teacher helped students with their
learning” (teacher support), “During this lesson, the
teacher gave problems that required us to think for an
extended time” (cognitive activation), and “During this
lesson, there was noise and disorder” (classroom man-
agement; reverse scored). Items used a six-point Likert-type
response scale ranging from 0 (false) to 5 (true), with higher
ratings representing higher perceived instructional quality.
Reliability, validity evidence concerning the factor structure
and relations to trait SPIQ scales, school grades, and interest
were provided, altogether suggesting the applicability of the
state SPIQ scales in an experience sampling design (Talić
et al., 2022).

Lesson-specific PLA. Lesson-specific PLAwas assessed in
each math lesson during the three-week experience sam-
pling phase (i.e., in the same situations as state SPIQ). Three
items that were shown to be applicable andmeaningful in an
experience sampling design (Niepel et al., 2022) were used
to assess lesson-specific perceived comprehension and
learning progress. Niepel et al. (2022) derived the items

Table 1. Descriptive Statistics.

M SD ω ICC ωwithin ωbetween

State SPIQ experience
Teacher support 3.11 1.37 - .49 .84 .97
Cognitive activation 3.06 1.29 - .44 .83 .97
Classroom management 3.41 1.37 - .61 .76 .94

State SPIQ construal
Teacher support 0.00 1.29 - .47 - -
Cognitive activation 0.00 1.26 - .43 - -
Classroom management 0.00 1.20 - .53 - -

State SPIQ consensus
Teacher support 0.00 0.94 - .49 - -
Cognitive activation 0.00 0.82 - .44 - -
Classroom management 0.00 0.97 - .62 - -

Lesson-specific achievement
Lesson-specific PLA 3.46 1.17 - .40 .89 .95

SPIQ traits
Teacher support 2.74 1.32 .93
Cognitive activation 2.94 0.72 .81
Classroom management 3.25 1.15 .90

Personality traits
Open-mindedness 2.24 0.63 .85 - - -
Conscientiousness 2.36 0.60 .89 - - -
Extraversion 2.37 0.61 .89 - - -
Agreeableness 2.65 0.57 .82 - - -
Negative emotionality 1.70 0.62 .89 - - -

Covariates
Math grade 4.36 1.09 - - - -
Reasoning ability 43.52 5.70 .77 - - -

Note. Response formats: SPIQ experience [0, 5]; lesson-specific PLA [0; 5]; SPIQ traits [0, 5]; personality traits [0, 4]; math grade [1, 6]; reasoning ability [0, 60].
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from previous research that implemented similar items in e-
diaries to assess lesson-specific PLA (e.g., Peterson &
Miller, 2004; Shernof et al., 2017). The item wordings
were “I was able to follow the last lesson well,” “I un-
derstood a lot in the last lesson,” and “I learned a lot in the
last lesson.” Items used a six-point Likert-type response
scale ranging from 0 (false) to 5 (true), with higher scores
indicating higher lesson-specific PLA.

Trait measures. Students responded to all trait measures in
the pre-assessment (i.e., prior to the three-week experience
sampling phase). These measures were all self-reported.
Descriptive statistics and ω reliability coefficients can be
found in Table 1.

Personality traits. We assessed students’ Big Five per-
sonality traits open-mindedness, conscientiousness, extra-
version, agreeableness, and negative emotionality using the
German version (Danner et al., 2019) of the Big Five In-
ventory 2 (Soto & John, 2017).5 Items used a five-point
Likert-type scale ranging from 0 (disagree completely) to 4
(agree completely).

Trait SPIQ. Trait SPIQ in math instruction were assessed
within the TBDs of teacher support, cognitive activation,
and classroommanagement. We used the original full scales
implemented in PISA 2012 (Mang et al., 2018), consisting
of five (for teacher support and classroom management,
respectively) and nine (for cognitive activation) items that
assess general (habitual) perceived instructional quality that
is not tied to specific lessons (i.e., aggregated perceptions).
Example items are “The teacher helps students with their
learning” (teacher support), “The teacher gives problems
that require us to think for an extended time” (cognitive
activation), and “There is noise and disorder” (classroom
management; reverse scored). Items used a six-point Likert-
type scale ranging from 0 (never [in no lesson]) to 5 (always
[in every lesson]).

Report card math grade. We obtained students’ self-
reported math grade from their most recent report card.
Prior research has shown that self-reported school grades
serve as reliable achievement indicators in German student
samples that do not contain systematic reporting biases
(Dickhäuser & Plenter, 2005; Sparfeldt et al., 2008). School
grades in Germany are assigned on a six-point numerical
scale which we recoded into 1 (insufficient) to 6 (very good)
such that higher scores represented better achievement.

Reasoning ability. Students’ reasoning ability was as-
sessed using the Intelligenz-Struktur-Test-Screening (IST-
Screening; Liepmann et al., 2012), the short version of the
well-established Intelligenz-Struktur-Test (IST; Amthauer,
1970; Liepmann et al., 2007). We used Version A of the
available Versions A and B of the test. The IST-Screening
measures students’ reasoning ability in the three task areas
of verbal analogies, number sequences, and figural matrices
using 20 items each. We used the composite raw score
across the three task areas as an indicator of general rea-
soning ability.

Statistical analyses

We followed recommendations by a recent experience
sampling study that examined the three components ex-
perience, construal, and consensus in situation perceptions
in an educational context (Abrahams et al., 2021). We
conducted all analyses using the statistical software R (R
Core Team, 2021) with the exception of two-level ω reli-
ability coefficients which were calculated using the soft-
ware Mplus 8.3 (Muthén &Muthén, 1998-2017). For fitting
linear mixed effects models, we used the lme4 package with
the optimizer bobyqa to improve convergence (Bates et al.,
2015). We used the effectsize package (Ben-Shachar et al.,
2020) to obtain standardized parameters and the confint()
function to obtain bootstrapped 95 % confidence intervals.

To address our RQs, we first disentangled the three SPIQ
components experience, construal, and consensus (see also
Abrahams et al., 2021; Rauthmann et al., 2015). First, SPIQ
experience is reflected by the raw individual SPIQ scores
(as commonly used in previous SPIQ research). Second, we
calculated lesson-specific SPIQ class means such that for
each row in the dataset (i.e., for a specific student in a
specific lesson), the respective lesson-specific student SPIQ
mean was excluded. Thus, the individual SPIQ did not enter
the class mean perception of instructional quality in the
same lesson. By doing this, we ensured that the class mean
entailed only variance from all other students to avoid an
artificial overemphasis of student variance when relating
lesson-specific student and class means. SPIQ construal
was then obtained by extracting the standardized residual
scores from regression analyses, where lesson-specific in-
dividual SPIQ (i.e., experience) were regressed on lesson-
specific class-mean SPIQ. Residual variance of the indi-
vidual SPIQ experience that was not explained by class
SPIQ was considered idiosyncratic (i.e., SPIQ construal).
Third, SPIQ consensus reflected consensual perceptions of
all students within a class in a specific lesson. It was ob-
tained by extracting factor scores from exploratory factor
analyses with the default “oblimin” rotation on individual
SPIQ experience and class SPIQ where one factor was
specified to be extracted for each SPIQ dimension. Variance
that was shared across individual and class SPIQ was
considered as overlapping (i.e., SPIQ consensus). The
above procedures were conducted for all three SPIQ di-
mensions (i.e., the three TBDs teacher support, cognitive
activation, and classroom management).

The experience sampling phase produced data where
measurement points (Level 1) were nested within students
(Level 2) that were, in turn, nested within classes (Level 3).
Clustering in 18 classes at Level 3 was controlled for by
adding 17 dummy-coded class-based predictor variables in
each model (Hox et al., 2018). Although it would be more
desirable to use three-level models, we used this approach
to control for between-classroom variance due to a limited
sample size at Level 3. All dummy-coded classroom var-
iables’ fixed effects are shown in the OSM. To estimate the
reliability of our implemented measures, we computed
single-level (for traits) and two-level (i.e., within- and
between-student for states) McDonald’s ω coefficients
(Geldhof et al., 2014). To estimate dependency in the
data due to repeated measurements within persons, we
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calculated intraclass correlation coefficients (ICCs) for the
state measures (Aarts et al., 2014). Due to model conver-
gence issues when implementing random slopes, we con-
ducted random intercept models. Predictors at Level 1 were
centered within students, while predictors at Level 2 were
centered at the grand mean (Enders & Tofighi, 2007). To
control for gender, math grade, and reasoning ability, we
conducted two sets of models for each RQ that exclude or
include these covariates, respectively. Results are presented
for both model sets. We report unstandardized fixed effects
coefficients (bs) and their bootstrapped 95 % confidence
intervals. To estimate the fixed effects’ fit to the model, we
calculated marginal multiple Rs (Rm; Nakagawa &
Schielzeth, 2013) and also derived standardized regres-
sion coefficients as a multilevel model effect size measure
(Lorah, 2018). To adjust for multiple testing, we followed
the procedure implemented by Abrahams et al. (2021) and
used the more conservative level of p < .001 to test for
statistical significance. Additionally, we also highlight
findings at the level of p < .05 in the tables for interested
readers, but we refrain from interpreting them due to the
explorative nature of the analyses. Exact model specifica-
tions are described at the beginning of the respective Results
section for enhanced clarity.

Results

Preliminary analyses

Prior to addressing our research questions, we examined
descriptive statistics of all measures (see Table 1). For state
measures, within-student [between-student] ω coefficients
ranged from ωwithin = .76 to ωwithin = .84 [ωbetween = .94 to
ωbetween = .97] for SPIQ experiences across the TBDs.
Lesson-specific PLA showed a reliability of ωwithin = .89
and ωbetween = .95. For trait measures, coefficients ranged
from ω = .81 to ω = .93 for trait SPIQ, and from ω = .85 to
ω = .89 for personality traits.6 ICC values ranged from .40
to .62 across the SPIQ components and lesson-specific
PLA, indicating a substantial amount of within-student
variance in these measures.7

Having disentangled the three SPIQ components experi-
ence, construal, and consensus for the TBDs, we preliminarily
examined their intercorrelations at the within- and between-
student level (see Table 2 and the corresponding exact p-values
in Table S4 in the OSM). Correlations at the between-student
level were higher than at the within-student level. Here, we
focus on the within-student level, where in general the three
components showed close to perfect correlations to one an-
other across dimensions (e.g., teacher support experience and
teacher support construal), ranging between r = .88 to r = 1.
Thus, the three components experience, construal, and con-
sensus showed an extensive overlap in all three state SPIQ
dimensions. Teacher support components were moderately
related to cognitive activation components (ranges of r = .43 to
.45, all ps < .001), while classroom management was un-
correlated with either of the two.

We further calculated correlations between personality
traits and SPIQ traits (i.e., habitual SPIQ not tied to specific
lessons; see Table S1 and the corresponding exact p-values
in Table S2 in the OSM). Teacher support was mostly

unrelated to the Big Five personality traits, with the ex-
ception of negative emotionality (r = �.13, p = .021).
Cognitive activation showed positive relations to open-
mindedness (r = .16, p = .007), conscientiousness (r =
.21, p < .001), extraversion (r = .12, p = .031), and
agreeableness (r = .19, p = .001). Classroom management
showed positive relations to conscientiousness (r = .13, p =
.028) and extraversion (r = .15, p = .011).8 Thus, trait SPIQ
showed some (and mostly positive) relations to personality
traits, with the dimension of cognitive activation showing
most ties as compared to the other two SPIQ dimensions.

Students’ personality traits as predictors of state
SPIQ (RQ 1)

Before we addressed RQ1, we examined correlations be-
tween personality traits and state SPIQ experience, con-
strual, and consensus for the TBDs (see Table 3 and the
corresponding exact p-values in Table S6 in the OSM).
First, we noted that relations of SPIQ components to per-
sonality traits were similar across all three components
within dimensions (e.g., teacher support experience and
construal were similarly related to open-mindedness).

Second, we detected some differences in correlations be-
tween personality traits and SPIQ traits (see Preliminary
Analyses). The trait correlations revealed substantial relations
of teacher support to negative emotionality only, of cognitive
activation to each personality trait except for negative emo-
tionality, and of classroom management to conscientiousness
and extraversion only. In comparison, relations of state SPIQ
components revealed that all teacher support components were
only related to agreeableness (mean r = .19, ps < .001) and
negative emotionality (mean r = �.23, ps < .001). Cognitive
activation components were related to each personality trait
except for extraversion (mean r = .10, ps ranged between p =
.035 and p = .045 for open-mindedness; mean r = .11 and ps
between p = .034 and p = .040 for conscientiousness; mean r =
.19 and ps between p = .002 and p = .010 for agreeableness;
mean r =�.17 with p = .002 for experience and consensus in
negative emotionality, and p < .001 for construal in negative
emotionality). All classroom management components were
related to agreeableness (mean r = .19, p < .001 for experience
and consensus, and r = .15, p = .004 for construal) and
negative emotionality (mean r = �.12, and ps between p =
.003 and p = .028), while the classroom management com-
ponents of experience and consensus were additionally related
to open-mindedness (mean r = .11, and p = .046 and p = .029,
respectively) and to conscientiousness (mean r = .16, ps =
.002). Thus, with regard to state SPIQ components, agree-
ableness and negative emotionality seemed to show the most
pronounced relations to SPIQ components, whereas extra-
version was unrelated to all state SPIQ components.

To address RQ1, we conducted linear mixed effect models
with 17 dummy-coded variables controlling for classroom
membership (shown in Table S7 in the OSM), personality
traits (and covariates) as simultaneous predictors, and SPIQ
components experience, construal, and consensus for the three
dimensions teacher support, cognitive activation, and class-
roommanagement as outcome variables. Results are presented
in Table 4 (see exact p-values in Table S8 in the OSM). For all
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teacher support components, negative emotionality emerged
as the only statistically significant predictor at p < .001 in the
model without covariates (mean b = �0.36, mean β = �.19).
In other words, for every unit increase in negative emotion-
ality, an average of 0.36 decrease in experienced, construed,
and consensual teacher support would be expected. However,
after including the covariates gender, math grade, and rea-
soning ability, this relation no longer reached statistical sig-
nificance. Instead, in this model, agreeableness was now
statistically significantly, positively related to all three teacher
support components at p < .001 (mean b = 0.34, mean β = .17;
p < .001). The models predicting experience, construal, and
consensus of cognitive activation and classroom management
displayed no statistically significant relation to personality
traits at p < .001. Across models with teacher support as the
outcome variable, the averagemodel fit wasRm = .38, whereas
for thosewith cognitive activation and classroommanagement
it was Rm = .35 although the latter revealed no statistically
significant fixed effects. Notably, though, the 17 dummy-
coded classroom predictor variables partly produced statisti-
cally significant fixed effects that inflated Rm estimates.

State SPIQ as predictors of lesson-specific PLA
(RQ 2)

Before we addressed RQ2, we calculated within- and
between-student correlations between the three SPIQ
components and lesson-specific PLA (see Table 2 and the
corresponding exact p-values in Table S4 in the OSM).
Again, correlations at the between-student level were higher
than at the within-student level. We focus on the within-
student level, where relations to lesson-specific PLA were
descriptively strongest for teacher support (mean r = .48)
and cognitive activation (mean r = .27) and lowest for
classroom management (mean r = .07, all ps < .001), with

an almost identical pattern across the components of ex-
perience, construal, and consensus.

To address RQ2, we conducted linear mixed effect models
with 17 dummy-coded variables controlling for classroom
membership (whose relations are shown in Table S9 in the
OSM), three SPIQ dimensions per component (and co-
variates) as simultaneous predictors, and lesson-specific PLA
as the outcome variable. Results can be found in Table 5. All
components of all SPIQ dimensions were statistically sig-
nificantly and positively related to lesson-specific PLA at p <
.001 in the models without covariates. There were clear de-
scriptive differences in effect sizes. Teacher support showed
the largest association (mean b = 0.48, mean β = .32). The
associations of cognitive activation and classroom manage-
ment were of similar extent (mean b = 0.08, mean β = .05). In
the models with covariates, these results remained virtually
unchanged. Further, female gender was negatively related to
lesson-specific PLA (b = �0.36, β = �.16). The math grade
was positively related to lesson-specific PLA (b = 0.27, β =
.24). Reasoning ability did not show any incremental relation
to lesson-specific PLA above and beyond gender and the math
grade. Including the covariates improved the model fit (mean
Rm = .44 without covariates, and mean Rm = .55 with co-
variates). In summary, experienced, construed, and consensual
teacher support were most related to PLA in the same lesson.

Students’ personality traits as moderators of the
association between state SPIQ and lesson-specific
PLA (RQ 3)

Finally, addressing RQ3, we examined personality traits as
possible moderators of the link between SPIQ components
and lesson-specific PLA. We ran a set of preliminary models
where we included all possible interaction terms between

Table 2. Correlations between SPIQ components and lesson-specific PLA.

SPIQ experience SPIQ construal SPIQ consensus

Lesson-
specific PLA

Teacher
support

Cognitive
activation

Classroom
management

Teacher
support

Cognitive
activation

Classroom
management

Teacher
support

Cognitive
activation

Classroom
management

SPIQ experience
Teacher
support

— .72 .16 .94 .67 .14 1 .72 .16 .62

Cognitive
activation

.44 — .09 .68 .97 .05 .72 1 .09 .47

Classroom
management

.01 �.02 — .13 .06 .86 .16 .09 1 .23

SPIQ construal
Teacher
support

.95 .43 .02 — .70 .15 .94 .68 .13 .59

Cognitive
activation

.43 .97 �.02 .45 — .05 .67 .98 .06 .44

Classroom
management

.03 �.01 .92 .03 �.01 — .14 .05 .81 .19

SPIQ consensus
Teacher
support

1 .44 .01 .95 .43 .03 — .72 .16 .62

Cognitive
activation

.44 1 �.02 .43 .97 �.01 .44 — .09 .47

Classroom
management

.00 �.03 1 .01 �.02 .88 .00 �.03 — .23

Lesson-specific
PLA

.49 .27 .07 .45 .27 .07 .49 .27 .07 —

Note. Correlations below the diagonal represent within-student correlations, and correlations above the diagonal represent between-student correlations.
Correlation coefficients printed in bold are statistically significant at p < .05, and correlation coefficients printed in bold and gray shading are statistically
significant at p < .001. Exact p-values can be found in Table S4.
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SPIQ components and personality traits, of which we only
used those interaction terms that were statistically significant at
p < .05 for our final models (for a similar procedure, see
Abrahams et al., 2021; Sherman et al., 2015). The elevated
alpha level was chosen here for the preliminary models to
facilitate the detection of interaction effects that are usually
very small (Rauthmann, 2021) and thus might aid in gener-
ating new hypotheses. For interpreting moderation effects in
the final models, however, we used the criterion of p < .001.

In the final models, we included 17 dummy-coded variables
controlling for classroom membership (whose relations are
shown in Table S10 in the OSM), three SPIQ dimensions per
component (e.g., experience of teacher support, cognitive ac-
tivation, and classroommanagement), the respective personality
traits and interaction terms between state SPIQ components and
personality traits that were statistically significant predictors in
the preliminary models (and covariates) as simultaneous pre-
dictors, and lesson-specific PLA as the outcome variable.
Results are displayed in Table 6. Relations between state SPIQ
components and lesson-specific PLA and between covariates
and lesson-specific PLA remained virtually the same as those
reported for RQ2 and only showed marginal differences in
effect sizes. We only found interactions of components of the
state SPIQ dimension teacher support with the personality traits
agreeableness and negative emotionality to be related to lesson-
specific PLA. Regarding the preliminary models, of the 45 (3
dimensions per state SPIQ component * 5 personality traits * 3
state SPIQ components) possible interactions, only five inter-
actions reached statistical significance at the p < .05 level and
were included in the finalmodels. In our test of the finalmodels,
only one of those interactions was statistically significant at the
p < .001 level (see Table 6). Specifically, agreeableness
moderated the relation between construed teacher support and
lesson-specific PLA in the models with and without covariates
(bs = �0.13, β = �.06 and β = �.05, respectively). In other
words, the less agreeable students reported themselves to be, the
stronger was the positive association between construed teacher
support and lesson-specific PLA (see Figure 1). Concerning
main effects, agreeableness showed a positive relation to lesson-
specific PLA in the model using SPIQ construal and covariates
(b = 0.31, β = .15; p < .001), while negative emotionality
showed negative relations to lesson-specific PLA in the models
using SPIQ experience and consensus (mean b =�0.36, mean
β = .19; p < .001). The average model fit was Rm = .52 for the
models without covariates and Rm = .59 for the models with
covariates.

Discussion

The present study addressed “the perception problem”

(Wisniewski et al., 2022) within instructional quality
research—differences between perceptions across rating
sources—from a different angle. Using an experience sam-
pling design with repeatedly assessed multiple students’
perceptions of the same lesson-specific instructional quality,
we (a) examined state SPIQ and within-student relations to
PLA and (b) disentangled idiosyncratic perceptions from
consensual perceptions that are usually confoundedwithin raw
SPIQ scores while (c) shedding light on the role of students’
personality traits in an educational context. Such analyses are
not possible in traditional research designs that assess SPIQ at

one point in time with an unclear target time frame and ag-
gregate them to higher levels of analyses, thereby considering
within-student variation merely as disturbance. We detected
small to medium associations between students’ personality
traits of agreeableness and negative emotionality and state
SPIQ. Within-student analyses revealed that the dimension of
teacher support showed particularly strong positive relations to
lesson-specific PLA. Additionally, this relation was more
pronounced in less agreeable students. Clear differential re-
lations across the three components of SPIQ experience,
construal, and consensus could not be detected. Shifting the
focus of instructional quality research to individual lessons,
within-student relations, and student factors associated with
both SPIQ and within-student relations of SPIQ essentially
shifts the focus of instructional quality research to the student
perceiver instead of merely the teachers’ behavior (Bellens
et al., 2019; Scherer et al., 2016). This ultimately casts a more
differentiated picture on instructional quality, classroom in-
teractions, and dynamics in specific lessons.

Experience, construal, and consensus could hardly
be differentiated in state SPIQ

This study was the first one to differentiate the components of
experience, construal, and consensus within SPIQ and the
TBDs’ perceptions. An initial examination of intercorrelations
revealed large to perfect associations between the different
components within the three dimensions of the TBDs
framework. In other words, a higher experienced instructional
quality (i.e., students’ raw perceptions of instructional quality)
was substantially related to higher construed (i.e., students’
idiosyncratic perceptions) and higher consensual (i.e., students’
agreement with classmates’ perceptions) instructional quality.
Consistent with this, in all examined relations to personality
traits and lesson-specific PLA, the three components showed
virtually the same results that only slightly differed in effect
sizes in almost all examined relations. Given prior research that
discussed the role of the student in SPIQ and the subjectiveness
of SPIQ (e.g., Feistauer & Richter, 2017; Talić et al., 2022;
Wagner et al., 2016; Wisniewski et al., 2022), this finding was
rather surprising. Some overlap is inherent due to the fact that
the components are confoundedwithin one another (i.e., shared
variance between individual experience and class mean ex-
perience yields consensus, and individual experience variance
not explained by class mean experience yields construal). This
overlap leads to partially artificially higher correlations and
more similar relations to outcome criteria. One way to address
this in future research could be applying designs that allow for a
variance decomposition approach with the goal of identifying
how much variance in SPIQ experience is attributable to SPIQ
construal, and how much is attributable to SPIQ consensus.
This would enable more insights into the structure and idio-
syncracies of SPIQ.

Further, it is important to note that prior research in-
vestigated the TBDs as state SPIQ and identified substantial
and meaningful within-student variation, where students
reliably differentiated between the TBDs from lesson to
lesson, even after controlling for shared lesson perceptions
(Talić et al., 2022). On this sample-based approach, ap-
proximately 53 % of the variance in state SPIQ were
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attributable to the within-student level, suggesting sub-
stantial fluctuations within students. The exact conditions of
these fluctuations remained unclear (e.g., fluctuations due to
idiosyncratic student characteristics, teacher states, lesson
content, or interactions among them; Talić et al., 2022). The
present study found no clear separation of lesson-specific
idiosyncratic and consensual SPIQ components within
SPIQ experience that could have explained such fluctua-
tions. Perhaps, perceptions of instructional quality with
regard to a certain teacher assimilate between students over
time due to a social construction process that leads to a kind
of stereotypical judgment of a teacher as good or bad also in
terms of his or her instructional quality.

The question of how idiosyncratic SPIQ actually are re-
mains. Generally, Rauthmann et al. (2015) noted that “most
people perceive situations as most other people do,” leaving

little remaining variance after extracting consensual percep-
tions. In the present study, it might be that variance in SPIQ
construal and consensus was too limited to draw reliable
conclusions on this question due to limited variance across
lessons. Indeed, Talić et al. (2022) reported a maximum of 11
% of variance between lessons (in contrast to a maximum of
54 % of variance between students) on the same dataset.
Future research might consider assessing a longer time frame
to capture more variability across lessons or to compare
multiple subjects that might change lesson content more
frequently. It is also important to keep in mind that one focus
of situation research is the examination of why certain people
are in certain situations (Rauthmann, 2021). For instance,
extraverted people might go to parties or get coffee with their
friends because they enjoy the settings (Matz & Harari, 2021).
In the present study, however, the situations that were assessed

Table 5. SPIQ components as predictors of lesson-specific PLA (RQ2).

Predictors

Lesson-specific PLA

b [95% CI] β [95% CI] t p Rm

SPIQ experience
Model without covariates .45
Teacher support 0.42 [0.39, 0.46] .33 [.30, .36] 22.65 <.001
Cognitive activation 0.07 [0.03, 0.10] .05 [.02, .08] 3.49 <.001
Classroom management 0.07 [0.04, 0.11] .05 [.02, .08] 3.85 <.001

Model with covariates .56
Teacher support 0.46 [0.41, 0.50] .34 [.31, .37] 21.96 <.001
Cognitive activation 0.07 [0.02, 0.11] .05 [.02, .08] 3.30 <.001
Classroom management 0.09 [0.05, 0.14] .06 [.03, .09] 4.45 <.001
Gender �0.39 [�0.55, �0.22] �.16 [�.24, �.09] �4.28 <.001
Math grade 0.27 [0.18, 0.36] .24 [.16, .32] 5.68 <.001
Reasoning ability 0.01 [�0.01, 0.03] .07 [�-.02, .15] 1.56 .120

SPIQ construal
Model without covariates .43
Teacher support 0.40 [0.36, 0.44] .30 [.27, .32] 19.77 <.001
Cognitive activation 0.08 [0.04, 0.12] .06 [.03, .09] 4.04 <.001
Classroom management 0.07 [0.03, 0.11] .05 [.02, .07] 3.40 <.001

Model with covariates .54
Teacher support 0.43 [0.38, 0.47] .30 [.27, .33] 18.90 <.001
Cognitive activation 0.08 [0.04, 0.12] .06 [.03, .09] 3.72 <.001
Classroom management 0.08 [0.03, 0.12] .05 [.02, .08] 3.52 <.001
Gender �0.39 [�0.54, �0.19] �.16 [�.24, �.09] �4.28 <.001
Math grade 0.27 [0.19, 0.36] .24 [.16, .32] 5.67 <.001
Reasoning ability 0.01 [0.00, 0.03] .07 [�.02, .15] 1.56 .120

SPIQ consensus
Model without covariates .45
Teacher support 0.62 [0.57, 0.67] .33 [.30, .36] 22.65 <.001
Cognitive activation 0.10 [0.04, 0.16] .05 [.02, .08] 3.49 <.001
Classroom management 0.11 [0.05, 0.16] .05 [.02, .08] 3.84 <.001

Model with covariates .56
Teacher support 0.67 [0.60, 0.73] .34 [.31, .37] 21.96 <.001
Cognitive activation 0.11 [0.04, 0.17] .05 [.02, .08] 3.30 <.001
Classroom management 0.14 [0.08, 0.20] .06 [.04, .09] 4.49 <.001
Gender �0.39 [�0.56, �0.20] �.16 [�.24, �.09] �4.29 <.001
Math grade 0.27 [0.18, 0.35] .24 [.16, .32] 5.68 <.001
Reasoning ability 0.01 [0.00, 0.03] .07 [�.02, .15] 1.55 .123

Note. Each model additionally contains 17 dummy-coded predictor variables indicating class membership to control for clustered data at Level 3. For brevity, these
fixed effects are not displayed in this table, but shown in Table S9 in the OSM. b = unstandardized multilevel regression coefficient; β = standardized multilevel
regression coefficient; Rm = marginal multiple R for generalized linear mixed effect models. Gender is coded with 0 = male; 1 = female. SPIQ components were
centered within students. Covariates were centered at the grand mean and added as predictors of random intercepts. Regression coefficients printed in bold are
statistically significant at p < .05, and regression coefficients printed in bold and gray shading are statistically significant at p < .001.
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(i.e., lessons in math instruction across three weeks) were not
created or deliberately chosen by the students, but constitute a
forced environment. The examination of elective subjects
might thus offer more insight into idiosyncrasies in SPIQ that
go along with a more self-directed choice of attended lessons.

Notwithstanding, the lack of detecting differential relations
across the three components might imply the question of the
usefulness of differentiating these components within SPIQ.
We assert that this differentiation is useful for the examination
of SPIQ in shared lessons. First, the advanced insights gained
by differentiating different components are theoretically in-
formative. For instance, one can distinguish between higher
levels of agreeableness related to higher ratings for teacher
support possibly because more agreeable students tend to
agree more with the posed item in the questionnaire (i.e.,
reflecting a relation of agreeableness to experienced teacher
support) versus more agreeable students construing instruc-
tional behavior as more supportive above and beyond their
classmates’ perceptions (i.e., reflecting a relation of agree-
ableness to construed teacher support) versus more agreeable
students’ overlapping in their perceptionswith their classmates
(i.e., reflecting a relation of agreeableness to consensual
teacher support). Drawing and testing such distinctions is not
possible if the components are not separated.

Second, although result patterns were largely similar across
components in our findings, there are still some noteworthy
differences. For instance, we found a statistically significant
moderator effect of personality traits on SPIQ–PLA relations
only for teacher support construal and agreeableness, indi-
cating that it is not the mere rating of instructional behavior as
supportive that is related to a lower positive effect of perceived
teacher support on lesson-specific PLA, but rather the idio-
syncratic construal of more agreeable students. Hence, the
differentiation in the SPIQ components yields more nuanced
insights that offer the elaboration of further hypotheses to be
addressed in future studies. In the present sample of German
9th and 10th grade students in math instruction, the TBDs’
SPIQ components could hardly be distinguished, suggesting
that SPIQ experience might generalize to SPIQ construal and
consensus in similar contexts. However, it is needed to
consider all components, SPIQ experience, construal, and
consensus, and their implications to be able to draw con-
clusions on associations of the raw ratings, the idiosyncratic or
consensual perceptions, respectively.

Students’ agreeableness and negative emotionality
were most closely linked to state SPIQ (RQ1)

From the Big Five personality traits, agreeableness and
negative emotionality were most strongly tied to state SPIQ
and particularly teacher support (RQ1). Agreeableness was
positively related to all components of teacher support.
Negative emotionality was negatively related to all com-
ponents of teacher support, whereas these relations did not
reach statistical significance at p < .001 after including the
covariates (see a discussion on the role of covariates below).
We could not detect any statistically significant relations
between personality traits and the other dimensions of
cognitive activation and classroom management. The di-
mension of teacher support captures more affective per-
ceptions of instructional quality than the dimensions of

cognitive activation and classroom management do (e.g.,
indicating teachers’ sensitivity for student needs), focuses
on the quality of interactions and relationships of agents in
the classroom and is strongly linked to students’ self-
determination (Praetorius et al., 2018; Ryan & Deci,
2000). The current data indicate that students’ personal-
ity traits are related to these more affective perceptions of
instructional quality in contrast to task-focused (i.e., cog-
nitive activation) or classroom-focused (i.e., classroom
management) perceptions. Fittingly, a previous study has
also shown that students’ perceptions of teacher support
were predicted by teachers’ agreeableness (Roloff et al.,
2020). The dimensions of cognitive activation and
classroom management might be less tied to personality
traits because of their less affective content and clearer
indications (targeted at task specifics or the learning en-
vironment, respectively). The finding that agreeableness
was related to higher perceived teacher support is in line
with what the trait domain captures (e.g., being cooper-
ative and trusting; Costa & McCrae, 1992) and its positive
link to positive course evaluations (Keller & Karau, 2013).
Further, negative emotionality was related to lower per-
ceived teacher support (yet only without considering the
covariates gender, math grade, and reasoning ability). In
other words, students reporting a higher tendency of ex-
periencing stress and anxiety tended to perceive the same
instructional behavior as less supportive. This might in-
dicate a higher need for supportive instructional behavior
for those students to benefit from it in the classroom. The
personality traits of open-mindedness, conscientiousness,
and extraversion did not show any relations to SPIQ. In
prior research, conscientiousness was found to be the most
important Big Five trait in terms of student achievement
(Mammadov, 2022). Indeed, conscientiousness showed a
statistically significant positive relation to perceived
lesson-specific learning achievement at p < .05 in the
present study only when considering bivariate correla-
tions, though this relation was smaller than those with the
other traits.

It is important to note that the correlational pattern of trait
SPIQ and personality traits differs in some parts from re-
lations between state SPIQ and personality traits (see
Preliminary Analyses). In general, relations between state
SPIQ and personality traits were more numerous than
between trait SPIQ and personality traits and differed
slightly regarding the personality traits they correlated with.
The present study focused on examinations at the level of
individual lessons such that relations between SPIQ trait
measures were only of secondary interest and only reported
to inform interested readers. For further generation of
hypotheses, trait SPIQ relations as well as relations for the
15 personality subfacets of the Big Five traits (Soto & John,
2017) are provided in Table S1 in the OSM.

Lesson-specific PLA showed the largest
within-student associations to state teacher
support (RQ2)

Lesson-specific PLA was predominantly positively related
to all SPIQ components, yet with a descriptively larger
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Table 6. Personality traits as moderators of the association between SPIQ components and lesson-specific PLA (RQ 3).

Predictors

Lesson-specific PLA

b [95% CI] β [95% CI] t p Rm

SPIQ experience
Model without covariates .54
Teacher support 0.45 [0.41, 0.49] .34 [.31, .37] 22.53 <.001
Cognitive activation 0.07 [0.03, 0.11] .05 [.02, .08] 3.29 .001
Classroom management 0.08 [0.03, 0.12] .05 [.02, .08] 3.58 <.001
Teacher support x agreeableness �0.08 [�0.14, �0.02] �.03 [�.06, �.01] �2.74 .006
Teacher support x negative emotionality 0.06 [0.01, 0.12] .03 [.00, .05] 2.07 .038
Agreeableness 0.11 [�0.04, 0.27] .05 [�.02, .13] 1.34 .181
Negative emotionality �0.45 [�0.59, �0.32] �.24 [�.31, �.16] �6.10 <.001

Model with covariates .60
Teacher support 0.46 [0.42, 0.50] .34 [.31, .37] 22.07 <.001
Cognitive activation 0.06 [0.01, 0.10] .04 [.01, .07] 2.73 .006
Classroom management 0.08 [0.04, 0.12] .05 [.03, .08] 3.85 <.001
Teacher support x agreeableness �0.08 [�0.14, �0.03] �.04 [�.06, �.01] �2.87 .004
Teacher support x negative emotionality 0.06 [0.00, 0.11] .03 [.00, .05] 1.90 .058
Agreeableness 0.21 [0.04, 0.37] .10 [.02, .18] 2.55 .011
Negative emotionality �0.27 [�0.44, �0.12] �.14 [�.22, �.06] �3.46 <.001
Gender �0.37 [�0.56, �0.16] �.15 [�.23, �.07] �3.80 <.001
Math grade 0.23 [0.14, 0.32] .21 [.13, .29] 4.95 <.001
Reasoning ability 0.02 [0.00, 0.04] .09 [.01, .17] 2.15 .033

SPIQ construal
Model without covariates .47
Teacher support 0.43 [0.37, 0.46] .30 [.27, .33] 19.54 <.001
Cognitive activation 0.08 [0.05, 0.13] .06 [.03, .09] 4.01 <.001
Classroom management 0.07 [0.02, 0.11] .04 [.02, .07] 3.04 .002
Teacher support x agreeableness �0.13 [�0.19, �0.07] �.05 [�.08, �.03] �4.34 <.001
Agreeableness 0.25 [0.10, 0.40] .12 [.04, .20] 3.07 .002

Model with covariates .57
Teacher support 0.43 [0.39, 0.48] .30 [.27, .33] 19.05 <.001
Cognitive activation 0.07 [0.03, 0.12] .05 [.02, .09] 3.43 <.001
Classroom management 0.07 [0.02, 0.11] .04 [.01, .07] 3.00 .002
Teacher support x agreeableness �0.13 [�0.19, �0.07] �.06 [�.08, �.03] �4.43 <.001
Agreeableness 0.31 [0.16, 0.46] .15 [.08, .23] 3.94 <.001
Gender �0.48 [�0.67, �0.29] �.20 [�.27, �.12] �5.16 <.001
Math grade 0.25 [0.15, 0.34] .23 [.14, .31] 5.32 <.001
Reasoning ability 0.02 [0.00, 0.03] .08 [�.01, .16] 1.82 .070

SPIQ consensus
Model without covariates .54
Teacher support 0.66 [0.60, 0.72] .34 [.31, .37] 22.54 <.001
Cognitive activation 0.11 [0.04, 0.17] .05 [.02, .08] 3.29 .001
Classroom management 0.11 [0.05, 0.17] .05 [.02, .08] 3.63 <.001
Teacher support x agreeableness �0.11 [�0.21, �0.03] �.03 [�.06, �.01] �2.75 .006
Teacher support x negative emotionality 0.08 [0.01, 0.17] .03 [.00, .05] 2.08 .038
Agreeableness 0.11 [�0.05, 0.25] .05 [�.02, .13] 1.34 .183
Negative emotionality �0.45 [�0.60, �0.32] �.24 [�.31, �.16] �6.10 <.001

Model with covariates .60
Teacher support 0.67 [0.61, 0.73] .34 [.31, .37] 22.07 <.001
Cognitive activation 0.09 [0.02, 0.16] .04 [.01, .07] 2.73 .006
Classroom management 0.12 [0.05, 0.19] .06 [.03, .08] 3.92 <.001
Teacher support x agreeableness �0.12 [�0.20, �0.04] �.04 [�.06, �.01] �2.87 .004
Teacher support x negative emotionality 0.08 [�0.01, 0.16] .03 [.00, .05] 1.90 .058
Agreeableness 0.21 [0.05, 0.38] .10 [.02, .18] 2.55 .011
Negative emotionality �0.27 [�0.43, �0.11] �.14 [�.22, �.06] �3.46 <.001
Gender �0.37 [�0.58, �0.16] �.15 [�.23, �.07] �3.81 <.001
Math grade 0.23 [0.13, 0.32] .21 [.12, .29] 4.94 <.001
Reasoning ability 0.02 [0.00, 0.03] .09 [.01, .17] 2.14 .034

Note. Each model additionally contains 17 dummy-coded predictor variables indicating class membership to control for clustered data at Level 3. For brevity,
these fixed effects are not displayed in this table, but shown in Table S10 in the OSM. b = unstandardized multilevel regression coefficient; β = standardized
multilevel regression coefficient; Rm = marginal multiple R for generalized linear mixed effect models. Gender is coded with 0 = male; 1 = female. SPIQ
components were centered within students. Covariates and personality traits were centered at the grand mean and added as predictors of random intercepts.
Regression coefficients printed in bold are statistically significant at p < .05, and regression coefficients printed in bold and gray shading are statistically
significant at p < .001.
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effect size for teacher support than for cognitive activation
and classroom management (RQ2). Given theoretical as-
sumptions and empirical findings on the relation between
the TBDs and achievement, these findings are rather un-
expected although also relations between teacher support
and achievement have been reported (Fauth et al., 2014).
Based on between-person research designs, positive rela-
tions between cognitive activation and classroom man-
agement to student achievement are expected, while teacher
support is more closely related to student motivation
(Praetorius et al., 2018). The present study identified the
unambiguously strongest relation between teacher support
and a lesson-specific, subjective learning achievement in-
dicator at the within-student level. First, this contrast be-
tween expected and actual results might reveal differential
SPIQ–achievement relations at different levels of analyses
due to using interindividual versus intraindividual variance
(Molenaar, 2004; Murayama et al., 2017). Second, the
strong relations between teacher support and lesson-specific
PLA might also in part stem from a semantic item wording
overlap, focusing on the support or progress, respectively,
during the learning process. However, this overlap is likely
not strong enough to exclusively explain their relations.
Third, prior findings that used, for instance, standardized
test scores to examine SPIQ–achievement relations can
only vaguely be compared to our findings that are based on
perceived learning achievement (i.e., not reflecting objec-
tive achievement). In contrast, the math grade showed
substantial relations to teacher support and cognitive ac-
tivation across all components (see Table S1), demon-
strating some differential result patterns for students’
lesson-specific PLA and their math grade. Specifically,
while teacher support and PLA seemed to be positively
related to each other within lessons, the supposed positive
relation of cognitive activation was not likewise reflected in
students’ lesson-specific PLA.

Taken together, lesson-specific PLA has been shown to be
suitable as a daily measure in experience sampling designs,

thus maintaining high ecological validity (see Niepel et al.,
2022; see also Limitations and Future Research below) and
offering new insights into the dynamics of PLA in students’
daily life within lessons. Within-student relations between
state SPIQ components and lesson-specific PLA remained
virtually the same after including covariates.

Students’ agreeableness moderated the within-
student relation between lesson-specific teacher
support and PLA (RQ3)

Concerning the role of students’ Big Five personality traits
on lesson-specific relations between SPIQ and PLA, we
only identified agreeableness as a statistically significant
moderator with teacher support construal (RQ3), further
underpinning the relevance of agreeableness in relation to
teacher support. This moderation describes a stronger
positive relation between construed teacher support and
lesson-specific PLA for lower levels of agreeableness.
Students reporting to be more agreeable might uniquely
construe teacher support in a more lenient way (irrespective
of actual teacher support). In fact, prior research showed
that agreeableness was positively related to rating leniency,
with more agreeable persons providing more favorable
ratings even in light of poorer performance (Bernardin et al.,
2000, 2009; Randall & Sharples, 2012; Yun et al., 2005).
The effect sizes of the moderation effect were rather small,
which is in line with previous research on interaction effects
between personality traits and perceived situation charac-
teristics on personality states (Rauthmann, 2021). Two
moderator effects of negative emotionality on the relation
experienced and consensual teacher support, respectively,
and lesson-specific PLA reached statistical significance
only at p < .05 and only without considering covariates. In
conclusion, this study underscores the importance of stu-
dents’ agreeableness and negative emotionality for per-
ceptions of instructional quality.

Figure 1. Agreeableness as moderator of the association between teacher support construal and lesson-specific perceived learning
achievement.
Note. Teacher support construal was centered within persons and agreeableness was centered at the grand mean. For illustrative purposes,
high agreeableness is reflected as + 1 SD from the grand mean (i.e., +0.59), and low agreeableness is reflected as—1 SD from the grand mean
(i.e., �0.59).
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The roles of gender, math grade, and
reasoning ability

Students’ gender, math grade, and reasoning ability were
entered in all models as potentially relevant covariates. The
presentation of model results with and without covariates
allows interested readers to scrutinize the covariates’ effects.
Here, we discuss some noteworthy findings that were not the
central focus of the present study. The relations between
negative emotionality and teacher support components did not
reach statistical significance after including the covariates,
indicating some confounding of these variables. While rea-
soning ability did not play a significant role above and beyond
gender and math grade in any of the examined relations,
gender and math grade were each related to teacher support,
and seemed to be confounded with negative emotionality.
Students with higher math grades perceived more teacher
support. Female students perceived less teacher support as
well as less learning achievement in the lesson, and they
reported higher negative emotionality than male students. This
clearly highlights the need to investigate gender-related dy-
namics in education. While girls and boys show similar math
achievement levels in the early school years, gender differ-
ences eventually emerge—with boys scoring higher than
girls—throughout the school career (Buchmann et al., 2008).
In addition, prior studies reported lower self-reported math
abilities in female students even if actual achievement levels
were equivalent (Niepel et al., 2019; OECD, 2015). Under-
standing gender-related processes with the goal of ap-
proaching gender equality (UNESCO, 2017) should be focally
pursued in future studies.

Limitations and future research

First, we focused on students’ perceptions of instructional
quality. However, teachers’ self-perceptions of instructional
quality and their lesson-to-lesson variation would also be of
great interest. Even if consensus (as calculated here) cap-
tures something intersubjective among students, this is only
an approximation and might still diverge from teachers’
self-perceptions or independent observers’ perceptions.
Thus, future research should assess teachers’ state per-
ceptions to gain a more balanced picture of classroom
dynamics. In such a design, consensus scores can be based
on multiple rating sources (i.e., teachers’ and students’
perceptions; see Abrahams et al., 2021, for the computation
of consensus between self- and other ratings).

Similarly, although we assessed students’ state percep-
tions of instructional quality, the assessment of students’
personality states (in addition to their personality traits)
would have been beneficial to gain a more in-depth un-
derstanding on personality “in action” in different situations
(Baumert et al., 2017). For instance, Whole Trait Theory
posits that traits are enacted based on social-cognitive
mechanisms in situations, thus yielding within-person
variability across situations in trait manifestations
(Fleeson & Jayawickreme, 2021). Future research exam-
ining the relevance of personality in different contexts
should incorporate personality states besides personality
traits to allow for a more holistic picture (see also Ching
et al., 2014).

In a similar vein, the present study did not sample sit-
uational characteristics in form of a collection of different
dimensions (e.g., Situational Eight Diamonds; Rauthmann
et al., 2014). Rather, we conceptualized perceptions of
instructional quality as situational characteristics. It is un-
clear, however, whether and how perceptions of instruc-
tional quality relate to frameworks of situational
characteristics. Future research could assess both percep-
tions of instructional quality as well as situational per-
ceptions to gain further insight into how these perceptions
relate to each other, and with this, how students attribute the
TBDs in terms or broader, more general characteristics.

To estimate the relevance of our observed effects, it is
crucial to discuss effect sizes. For effects that were sta-
tistically significant at p < .001, we observed effect sizes
that ranged between β = |.05| and β = |.33|, with a mean of
β = |.17|. In particularly small effects below .10, their
statistical, content, or practical relevance seems question-
able at first sight. Yet, it is important to keep in mind that
even comparatively small effects can have a crucial impact
when accumulating over time and at scale (Funder & Ozer,
2019; Götz et al., 2022; Matz et al., 2017; Rauthmann et al.,
2015). The present study examined dynamics at the level of
school lessons (i.e., 45-minute intervals), something ex-
perienced by students many thousands of times during their
school career.

Further, it is important to note that our study is corre-
lational and, therefore, cannot be used to infer causality
(although we do refer to statistical predictions). For in-
stance, it could also be that lesson-specific PLA causally
influences the perceptions of instructional quality (e.g., “If I
have understood the lesson well, the teacher must have been
teaching good”). Similarly, our analyses might omit po-
tentially relevant third variables such that a causal inter-
pretation of our results might be biased (Wilms et al., 2021).
To infer causality, experimental research designs including
control groups and possible mediators are needed. Although
the present study cannot ascertain causal pathways, it still
implemented an intensive longitudinal design where all
personality traits and covariates were assessed prior to the
experience sampling phase, such that the direction of effects
with traits predicting subsequent states seems more plau-
sible than vice versa.

We used lesson-specific PLA targeted at the conceptual
comprehension of the lesson content as a state achievement
indicator. In between-person research designs, usually
standardized test scores or school grades are used as
achievement indicators (see Arens et al., 2017 for a bal-
anced discussion on different achievement indicators),
which are more objective than our perceived state
achievement indicator. Yet, in an experience sampling
design, the implementation of a standardized test in each
lesson is hardly feasible. Further, the positive and sub-
stantial relation between math grade and our PLA indicator
supports the latter’s validity. In addition, a previous study
has demonstrated the empirical distinction of students’
lesson-specific PLA versus their perceived lesson-specific
math abilities (math self-concept; Niepel et al., 2022),
further suggesting lesson-specific PLA’s validity in an
experience sampling design. In line with our focus on in-
dividual perceptions within SPIQ, we thus use lesson-
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specific PLA as a subjective achievement indicator. Future
research should, nevertheless, address the question of
different indicators of student achievement and their re-
spective implications in an experience sampling design.

Finally, we note that our findings are based on a sample
of German secondary school students attending the 9th and
10th grades in schools of the highest ability track, and we
only considered math instruction. To test the generaliz-
ability of our findings, students from other countries, ability
tracks, age groups, and teaching subjects are needed.

Implications and conclusion

Perceptions of instructional quality are omnipresent in
daily school life and have wide-ranging implications for
both students in terms of their achievement and motiva-
tion, and for teachers in terms of evaluations of their
teaching effectiveness (OECD, 2014). The present ex-
perience sampling study contributed to the understanding
of such perceptions within the framework of Three Basic
Dimensions (teacher support, cognitive activation, class-
room management; Klieme et al., 2001) from the students’
perspectives by considering students’ personality traits
and perceived learning gains in individual lessons. We
disentangled idiosyncratic from consensual student per-
ceptions that are confounded in the raw perceptions to
uncover their respective relations with students’ traits and
states, which we found to be remarkably similar across the
different components of experience, consensus, and
construal. Students’ personality traits, in particular
agreeableness and negative emotionality, were related to
perceptions of instructional quality, underscoring their
relevance in daily school life and providing more insights
into perception tendencies based on student characteris-
tics. For teachers, possible implications might include
shaping their teaching practices such that they can adapt to
different student personality traits more purposefully by
providing tailored teaching approaches. Such adaptation
would require highly individualized instruction, which has
long been discussed, particularly in the context of intel-
ligent computer-assisted instruction (e.g., Fletcher, 1992).
However, it could be helpful for teachers to understand
that the perception of their teaching partially depends on
certain personality traits of the students, such as agree-
ableness and negative emotionality. Teachers could thus
interpret the SPIQ in the context of personality traits and
deal with student feedback on their teaching in a reflective
manner (Spooren et al., 2013). For students, a self-
awareness of their own personality traits could be bene-
ficial for their own well-being in and outside the class-
room. For instance, students high in agreeableness could
benefit from knowledge on their tendency to avoid conflict
and its manifestations (e.g., needs possibly not being met)
and implications (e.g., adapting communication styles) in
daily life (see also Jelley, 2021, for a discussion on
personality-feedback interventions in the workplace). For
educational policy-makers and in teacher training, the
implications could extend to more personalized school
models. If different personality traits relate to the same
instructional behavior differently, it is conceivable that
different students require different instructional behavior

to thrive. For instance, students’ personality traits have
been shown to be related to learning strategies (Komarraju
et al., 2011; Zhang, 2003). Moreover, undergraduate
students’ learning strategies and personality traits were
related to the perception of and performance in a gamified
learning intervention (Buckley & Doyle, 2017), sug-
gesting the potential of individualized learning opportu-
nities. Implementing more personalized school models
with more choice options for students according to their
interests, needs, and abilities could account for different,
individual experiences in school rather than pursuing a
rigid one-size-fits-all approach.
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Notes

1. For more information on the data used in the present study,
please see the Methods section below.

2. Rauthmann et al. (2015) distinguish between liberal and
conservative contact: the former labels consensus as the shared
perception among all perspectives of a situation, and the latter
labels consensus as a shared perception of only external per-
spectives. Throughout the remainder of this article, we use the
term consensus in the sense of liberal contact.

3. Throughout this article, we refer to the methodological dis-
tinction of SPIQ into experience, construal, and consensus as
SPIQ components, and to the content-specific distinction (i.e.,
the framework of TBDs) into teacher support, cognitive acti-
vation, and classroom management as SPIQ dimensions.
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4. The German school system encompasses many different ed-
ucational paths that partly differ between individual states. In
general, all children attend (the same) primary schools. Based
on their achievement level in primary school and their pref-
erences, they are subsequently allocated to secondary schools,
which are generally divided into three different ability tracks
(i.e., the lower, intermediate, and highest ability track).

5. Note that these five broad domain traits can be distinguished into
three facets each (i.e., aesthetic sensitivity, intellectual curiosity,
and creative imagination for open-mindedness; organization,
productiveness, and responsibility for conscientiousness; so-
ciability, assertiveness, and energy level for extraversion;
compassion, respectfulness, and trust for agreeableness; and
anxiety, depression, and emotional volatility for negative emo-
tionality). Due to the explorative nature of analyses and a
magnitude of multiple comparisons, the present study does not
examine relations of personality traits at the facet level. For
interested readers, intercorrelations between personality traits at
the facet level and all other examined variables are provided in
Table S1 and corresponding exact p-values in Table S2 in the
Online Supplementary Material (OSM).

6. Descriptive statistics for personality traits at the facet level can
be found in Table S3 in the OSM.

7. These analyses do not provide entirely new results. Drawing on
DynASCEL data, Talić et al. (2022) reported ω and ICC co-
efficients for state SPIQ, and Niepel et al. (2022) reportedω and
ICC coefficients for perceived lesson-specific learning
achievement, yet the latter while drawing on a slightly different
sample size. To provide all relevant information, we report
these coefficients here anew.

8. To test the robustness of these results, we additionally con-
ducted correlations of SPIQ traits using only the two corre-
sponding items from the longer trait scales that were
implemented in the state scales (see Table S5 in the OSM).
Correlations with the Big Five were almost identical to those of
the long trait scales with the one exception that teacher support
was completely unrelated to personality traits.
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