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The multi-perspective
assessment of pedagogical
interaction quality as a tool for
teaching development: insights
from the INTAKT pilot study

Laura Schwitter™, Boris Eckstein’, Alexander Wettstein' and
Benjamin Fauth’

Institute for Research and Development, University of Teacher Education Bern, Bern, Switzerland,
?Institute for Research, Development and Evaluation, University of Teacher Education Zurich, Zurich,
Switzerland, *University of Education Freiburg, Freiburg, Germany

Effective pedagogical interactions are an important prerequisite for the
cognitive, emotional, and motivational development of students and the
health of teachers. Yet the dynamics of pedagogical interactions have not yet
been sufficiently conceptualized or adequately researched from multiple
perspectives. The INTAKT study addresses these gaps by investigating
teachers’ and students’ behaviors and experiences in secondary school
classes—from their subjective perspectives (insider view) and by classroom
observations (external view). In this paper, we present the INTAKT pilot study,
which examined the feasibility of this multi-perspective approach in 16 classes
(n =209 students). Descriptive analyses yielded insightful results on the
(perceived) quality of 18 interaction features from the distinct perspectives in
each participating class, e.g., visualized by radar charts. Effect sizes suggest
substantial differences across perspectives, with the largest and most
consistent discrepancy observed for cognitive activation (d'>1.0). We
exemplify these results with two contrast groups built on observer ratings (low
vs. high quality). A comparison of these two groups indicates that the
perspective differences were larger in the low-quality group. In addition, we
present how we translated the findings into personalized feedback reports for
the participating teachers. As an outlook, we document preliminary
psychometric diagnostics. In the discussion, we argue that the INTAKT
approach is feasible and yields meaningful findings with high face validity. As
for the feedback reports, we discuss their potential to support teachers in
reflecting on and developing their instructional practice. Beyond that, we
critically reflect on the pilot study’s sample quality (small number of classes,
convenience sample) and outline the main study’s strategy to further analyze
the scales’ psychometric properties and the generalizability of the observed
effects.

KEYWORDS
classroom climate, classroom feedback, classroom management, multi-perspective
assessment, pedagogical interaction, secondary education, teaching and learning

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2026.1781315&domain=pdf&date_stamp=2020-03-12
mailto:laura.schwitter@phbern.ch
https://doi.org/10.3389/feduc.2026.1781315
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/feduc.2026.1781315/full
https://www.frontiersin.org/articles/10.3389/feduc.2026.1781315/full
https://www.frontiersin.org/articles/10.3389/feduc.2026.1781315/full
https://www.frontiersin.org/articles/10.3389/feduc.2026.1781315/full
https://www.frontiersin.org/articles/10.3389/feduc.2026.1781315/full
https://www.frontiersin.org/journals/education
https://doi.org/10.3389/feduc.2026.1781315
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Schwitter et al.

1 Introduction

Pedagogical interactions refer to the reciprocally related
experiences and behaviors of interaction partners in the
classroom and form the framework for institutional teaching
and learning processes (Perrez et al, 2006; Wubbels et al,
2023). They are crucial for the cognitive, emotional, and
motivational development of students (Pianta et al., 2003;
Scherzinger and Wettstein, 2022). Recent longitudinal evidence
further highlights the
relationships for student engagement and achievement across

central role of teacher-student
developmental stages (Di Lisio et al, 2025). In addition,
pedagogical interactions impact the professional and mental
well-being of teachers (Kokkinos, 2007).

Despite their significance, the dynamics of pedagogical
interactions in the classroom have not yet been sufficiently
conceptualized in theory or adequately researched in empirical
studies (Eckstein and Wettstein, 2024; Fauth et al., 2020).
Existing frequently only one
perspective — that of the teacher, the student or the observer

instruments consider

—and measure exclusively either observable behavior or
subjective experience. Research on teaching quality measurement
has shown that ratings from students, teachers, and external
observers frequently exhibit low agreement (Wang et al., 2020),
suggesting that such single-perspective designs capture only
partial aspects of instructional quality and may contribute to the
small and inconsistent effects recently highlighted in meta-
analytic and review work in this field (Charalambous and
Praetorius, 2025). This reinforces the case for multi-perspective
approaches that capture the complementary information held by
different actors. Even recent scale development efforts, while
advancing the measurement of teacher—student interaction,
illustrate this limitation by predominantly relying on single-
perspective self-reports and not systematically integrating
multiple perspectives or distinguishing between behavioral and
experiential components (e.g., Can and Guven, 2025).

Classroom research has established a theoretically and
empirically grounded framework for systematically assessing
teaching quality, in the German tradition widely known as the
model of three basic dimensions: classroom management,
emotional support, and cognitive activation (Bleck and
Lipowsky, 2019; Klieme et al., 2001; Praetorius et al., 2020).
However, this framework—similar to the CLASS approach
(Pianta, 2016; Pianta and Hamre, 2009)—focuses primarily on
teacher behavior as observed from an external perspective and
does not systematically distinguish between the contributions of
teachers and students, nor between their observable behavior
and subjective experiences. A lack of evidence-based knowledge
exists regarding the extent to which (i) the objectively
observable behavior of teachers and students or (ii) their
subjective experiences determine the quality of pedagogical
interactions. For instance, a classroom disturbance may be
perceived as a minor issue by the students, whereas the teacher
may experience it as much more stressful (Eckstein and
Wettstein, 2024). These gaps point to the need for a
multimethod, multi-perspective approach that can capture both
behavioral and experiential aspects of interaction quality—and
that is feasible in classroom research and meaningful for use in
teaching development.
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1.1 Differences in perspectives

Previous studies on teaching quality reveal a tendency for low
relative agreement between student and teacher assessments of
teaching quality (Clausen, 2002; Desimone, 2009; Fauth et al,
2014, 2020; Kunter and Baumert, 2006; Scherzinger and
Wettstein, 2019; Wagner et al,, 2016; Wettstein et al., 2018).
These discrepancies can primarily be explained by the different
roles and perspectives of teachers, students, and—more recently
—external observers in the classroom context.

Teachers are usually expected to assess the quality of interaction
in their classrooms with reasonable accuracy based on their
professional expertise, particularly regarding structural features or
instructional settings (Fauth et al, 2020). However, empirical
studies indicate that they tend to evaluate their own classroom
management as more consistent and effective than their students
or external observers do (Kunter and Baumert, 2006). This may be
due to the fact that teachers must simultaneously manage and
monitor several teaching processes, which makes it challenging to
adequately perceive single interactions (Helmke and Lenske, 2013).
Furthermore, teachers may present their own behavior in a socially
desirable light or overemphasize external circumstances (Kunter
and Baumert, 2006; Weiner, 1986; Wubbels et al., 1992).

In contrast, students encounter teaching from a less involved
perspective—that is, with less immediate pressure to act—
enabling them to observe particular interactions in a more
objective manner compared to that of the teacher (Wettstein,
2013). Yet, student perceptions vary considerably, as ratings
within the same class frequently reveal minimal consensus
(Wagner et al., 2016). This suggests that students perceive lessons
differently, presumably due to individual expectancies or the
quality of their relationship with the teacher (Fauth et al., 2014).
Moreover, positive teacher-student relationships can lead to halo
effects, whereby students rate other aspects of the lesson, such as
the clarity of explanations, at a higher level (Fauth et al., 2020).

Finally,
intersubjectively transparent assessment of teaching processes, as

external observers are expected to provide an

they evaluate from an unbiased external standpoint (Helmke,
2009).  This further
standardization, including video-based observation and specific

perspective  is enhanced  through
coding schemes (Helmke, 2009; Praetorius et al., 2012; Scherzinger
and Wettstein, 2019; Wettstein et al., 2018). Video recordings of a
limited segment of a teaching scenario may, however, compromise
ecological validity, as they are constrained to a specific time frame
and cannot provide feedback on the teaching and relationship
dynamics beyond this segment (Praetorius et al., 2017).

Helmke and Lenske (2013) therefore call for explicit
consideration of different perspectives in classroom diagnostics
and a stronger focus on differences in perspective. This call is
central to the present study: by systematically combining
teacher, student, and observer perspectives, a multi-perspective
design can capitalize on the complementary strengths of each
mitigating their
provided such a design is feasible in classroom research.

informant while individual limitations—

1.2 INTAKT

Building on this, the overarching aim of the INTAKT research
project is to develop and test a multi-perspective, multimethod
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approach to assessing the quality of pedagogical interactions, the interplay between behavior and subjective experience as a
integrating both observable behaviors and the subjective  circular, transactional process that unfolds over successive stages
experience of teachers and students. In this article, we present a  of interaction. Teachers” behavior—such as structuring, providing
pilot study that examines the feasibility of this approach.  emotional support, and promoting cognitive activation—shapes
Specifically, the INTAKT pilot study explores perspective  how students experience the classroom, for instance in terms of
differences between teachers, students, and observers across comprehensibility and perceived fairness. Students’ experiences,
constructs, as well as how the findings can be presented to  in turn, affect their subsequent behavior, including disciplinary
teachers in an evidence-based and practically meaningful way to  behavior, prosocial behavior, and learning commitment. These
support instructional practice. The theoretical foundation of our  behavioral patterns then influence teachers’ experiences—for
approach is a process-oriented understanding of pedagogical example, feelings of satisfaction or irritation—which
interactions that links different types of features (Eckstein and  subsequently guide their instructional behavior in the next
Wettstein, 2024; Perrez et al., 2006; Thiel, 2016): (1) Behavior  interaction phase. These interactions do not occur in isolation
refers to all activities of teachers and students, such as providing  but are embedded in ongoing feedback loops: the behavior and
and following instructions or asking questions (Eckstein and  experience of one interactional sequence influence subsequent
Wettstein, 2024; Perrez et al, 2006; Pianta et al, 2003). (2) ones, resulting in a dynamic, cyclical process (Brunner and
Subjective experience refers to how teachers and students perceive, ~ Noack, 2010). Moreover, this process is shaped by individual
interpret, and appraise the behavior of their interaction partners  characteristics (Schweer et al., 2017; Thies, 2017; Werth et al,,
and general classroom features, such as the comprehensibility, — 2020), such as the teacher’s patience and professional expertise
learning conditions, or interpersonal climate (Eckstein and  or the student’s prior knowledge and learning commitment, as
Wettstein, 2024; Schweer et al., 2017; Thies, 2017). Behavior and  well as by the contextual conditions of the classroom, such as
subjective experience are reciprocally related: teacher behavior the quality of relationships (Thiel, 2016), and the
affects students’ subjective experience, which then shapes their  (extra)curricular context (Doyle, 2006).
behavioral response. The students’ behavior, in turn, also Within this reciprocal system, relational phenomena—such as
influences teachers” subjective experience and subsequent activities,  the teacher-student relationship, teaching-learning processes,
underlining the cyclical nature of pedagogical interactions. and classroom disturbances—emerge as shared interactional
Pedagogical interactions are dynamic and highly context phenomena. The overall quality of pedagogical interaction thus
dependent. Figure 1 illustrates the main postulated mechanisms  develops through the continuous interplay between teacher and
of activities in the Behavior and Perception Model of Pedagogical ~ student behavior, their experience, and the relational processes
Interaction, a theoretical process model adapted from Eckstein  that connect them.
and Wettstein (2024) and based on preliminary work by Depending on how these processes unfold, pedagogical
Wettstein (2012) and Eckstein (2018). The model conceptualizes  interactions may be functional or dysfunctional. Functional

Teacher Behavior
structuring, emotional support,
cognitive activation

8 3
8 S g
s teacher-student relationship, m
g » Teacher Perception classroom disturbances, “ Student Perception « §
= teaching-learning-processes 3
o
disciplinary behavior, prosociality,
learning commitment
Student Behavior
FIGURE 1

Behavior and perception model of pedagogical interaction. The model illustrates the reciprocal dynamics between teacher and student behavior and
perception. Teacher behavior (e.g., structuring, emotional support, cognitive activation) shapes students’ classroom perceptions and experience (e.g.,
comprehensibility, fairness), which in turn affect their behavior (e.g., disciplinary behavior, prosociality, learning commitment). These behavioral
responses influence teachers’ own perceptions and subsequent instructional behavior, forming a cyclical process of mutual influence. Relational
constructs (e.g., teacher-student relationship, classroom disturbances, teaching-learning processes) emerge within this ongoing interaction.
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interactions are associated with enhanced teaching and learning
processes, strengthened positive social relationships, and creation
of a favorable and motivating learning environment.
Dysfunctional interactions, on the other hand, may hinder the
teaching and learning processes, burden the participants’
emotional and motivational experiences, and are often
associated with classroom disturbances (Brunner and Noack,
2010; Pianta et al.,, 2012; Scherzinger and Wettstein, 2022).

1.3 Three dimensions of interaction quality:
the INTAKT taxonomy

The INTAKT taxonomy systematizes quality features of
pedagogical interactions along three dimensions of distinction
derived from established frameworks in teaching quality
research (Fend, 1980; Klieme et al., 2001; Pianta and Hamre,
2009; Praetorius et al., 2020) and our process model introduced
above (Eckstein and Wettstein, 2024). By integrating these
dimensions of distinction, the taxonomy provides the conceptual
basis for operationalizing pedagogical interaction quality across
perspectives. For the present pilot study, 18 constructs were
operationalized from this taxonomy (See Table 1). The following
subsections address the three dimensions of distinction
individually. Subsequently, we elaborate on how the taxonomy
integrates them into a coherent cross-classification system.

1. Actor. Rooted in co-constructivist theory, supply-use
models (e.g., Fend, 1980; Vieluf et al, 2020), describe
teaching and learning processes as interactions between

TABLE 1 Overview of constructs of pedagogical interaction quality.

Teacher Relational/General  Student behavior

behavior experience

Organization

Structuring Classroom Disturbances Engagement

Monitoring Working Atmosphere Disciplinary Behavior
Climate

Emotional Teacher-Student Relationship | Prosocial Behavior
support Students | Teacher

Teacher Well-being Student Aggression
aggression

Knowledge co-construction

Cognitive Teaching-Learning Processes Learning Commitment
activation

Instructional Intelligibility
support

Table presents the 18 constructs of pedagogical interaction quality derived from the
INTAKT taxonomy. The table differentiates three teaching domains (organization,
climate, and knowledge co-construction; vertical structure), two actors (teacher and
student; horizontal structure), and three actor-specific feature types (behavior, perception
of behavior, and general experience). The constructs shown here reflect mainly the
behavioral and experiential aspects of these processes, as the perception of behavior is
captured indirectly through the different perspectives. The middle column includes
relational constructs (e.g., teacher-student relationship) and general experiences (e.g.,
atmosphere, well-being, intelligibility) that cannot be clearly assigned to either actor.
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the learning opportunities provided by the teacher and
their use by the students. According to this
understanding, features of pedagogical interaction quality
can be attributed to either (i) teachers or (ii) students.
Teachers influence the quality of interaction, for example,
by structuring and guiding the lesson: they create the
conditions for effective teaching and learning processes
and positive socio-emotional dynamics.  Students
contribute to the interaction quality not only through
their behavior—such as their engagement in learning or
their social and disciplinary behavior—but also through
their subjective experience. Emotional reactions, such as
feelings of fairness or support, are also part of the use of
the learning opportunity and have a significant impact on
the quality of interaction.

. Domain. Informed by empirical evidence, frameworks of

teaching quality research categorize features into thematic
domains. The framework of the three basic dimensions of
teaching quality refers to these domains as classroom
management, emotional support, and cognitive activation
(Bleck and Lipowsky, 2019; Klieme et al., 2001; Praetorius
et al, 2020). In our approach, drawing on the CLASS
framework (Pianta and Hamre, 2009), the labels for these
domains have been adapted to equally reflect the
perspectives of teachers and students, as well as their
behaviors and experiences. Accordingly, the teaching
domain dimension distinguishes three central areas that
are particularly relevant for analyzing the quality of
pedagogical interactions: (i) organization, (ii) climate, and
(iii) knowledge co-construction.

(i) Organization encompasses, on the part of the
teacher, classroom management and the assurance
of smooth instructional flow, including the
establishment of «clear rules, routines, and
monitoring of classroom processes. On behalf of
the students, this domain encompasses
disciplinary behavior and academic engagement.
A key characteristic of functional pedagogical
interactions in the organizational domain is clear
and consistent classroom management, which
supports learning processes through rules,
routines, and transparent behavioral guidelines
(Hattie, 2012; Seidel, 2015). Disorganized
classroom management, marked by unclear
expectations and insufficient behavioral regulation,
often results in classroom disturbances (Klieme,
2019; Wettstein and Scherzinger, 2022). Students’
disciplinary behavior also plays a crucial role in
determining instructional quality. Functional
classroom interactions are characterized by
compliant behavior and active participation, which
are considered beneficial to learning. In contrast,
indisciplined student behavior can disrupt
instruction and negatively affect both teachers and
classmates (Arbuckle and Little, 2004; Beaman
et al., 2007). However, student indiscipline is not
experienced uniformly. Among teachers, for
example, those with high self-efficacy tend to
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interpret disturbances with greater equanimity,
whereas teachers with low self-efficacy are more
likely to
disruptive. From the students’ perspective, clear
rules and expectations are typically experienced as

experience them as stressful and

structuring and supportive (Dicke et al, 2014;
Jang et al., 2010).

(ii) Climate refers to the emotional and motivational
support provided by the teacher as well as the
social relationships in the classroom. It is reflected
in the warmth, appreciation, and mutual support
that teachers and students express toward one
another. Classroom climate is co-constructed by
both the teacher’s and the students’ behavior. In
particular, and  clear

emotional  support

communication from the teacher, as well as
appreciative teacher-student relationships, foster a
positive social climate (Schwarzwilder and Lohse-
Bossenz, 2021). In addition, cooperative learning
methods

strengthen

and proactive conflict prevention

social  cohesion and
2021). Students

particularly through prosocial behavior, which

(Lanphen
Wiedenbauer, also contribute

actively supports a positive and cohesive
classroom climate (Siegler et al, 2016). Beyond
the benefits for students—such as greater social
cohesion, mutual support, and a more motivating
learning profit

from a positive classroom climate, which has been

environment—teachers likewise

shown to reduce stress and
satisfaction (Grewe, 2016).
(iii) Knowledge co-construction focuses on cognitively
that
understanding, independent thinking, and deep
processing of content, alongside sustained student
effort.
challenging tasks and a productive error culture
(Klieme, 2019). Teachers contribute by preparing

increase job

activating instruction promotes

Functionally, it is characterized by

content and developing questions and tasks that
stimulate higher-order thinking (Klieme, 2019).
Students contribute when they maintain focus,
engage deeply with content, and connect ideas
(Dweck, 2000).
conducive to

Instructional support that is

learning, however, requires an

accurate  assessment of  students’ current
understanding (Kunter et al., 2020; Timmermans
et al.,, 2021).

Feature type. Drawing on interactionist theory (e.g., Perrez
et al., 2006; Wubbels et al. 2015), and the psychology of social
perception (e.g., Hall et al., 2016), we conceptualize pedagogical
interactions as transactional cycles of the actors’ mutual
behaviors and experiences (see Figure 1). The constituents of
these procedures can be further differentiated into four feature
types. These comprise, first, three actor-specific core features: (i)
behavior, (ii) behavior perception, and (iii) general experience.
Second, they comprise (iv) relational features of the overall
interaction system. (i) Behavior refers to the activities of the
actors during the interaction, such as a teacher providing
students (ii) Behavior

instructions or listening  actively.
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perception refers to how these activities are noticed and
processed cognitively, emotionally, and motivationally by the
interaction partners. This is relevant because the subjective
perception of a behavior does not necessarily correspond to the
actor’s initial intention. (iii) General experience refers to the
actors’ global impressions, emotions, and motivational states
that emerge during the interaction, including aspects such as the
social climate and the actors’ wellbeing. This goes beyond
perceptual processing of individual behaviors, as it is shaped by
broader emotional and motivational factors. (iv) Relational
features of pedagogical interactions emerge from the interplay of
teachers’ and students’ mutual contributions; they characterize
the transactional and reciprocal nature of the overall interaction
system, —for example, classroom disturbances or the teacher-
student relationship. Since both teachers and students contribute
to relational features, they cannot be attributed exclusively
to either.

The INTAKT taxonomy integrates these three dimensions of
distinction into a cross-classification system comprising 21
conceptual units of pedagogical interaction quality: 2 actors
(teacher, student) x 3 domains (organization, climate, knowledge
(behavior,  behavior
perception, general experience) + 3 relational features. It should

co-construction) x 3 core  features
be noted that the taxonomy is intended as an analytical
guideline for operationalization. That is, its 21 units represent
umbrella categories rather than first-order constructs. For the
present pilot study’s operationalization, we further differentiated
certain aspects, e.g., teacher behavior within the organization
domain (not only one, but two features). By contrast, it was not
possible to materialize the analytical distinction between
behavior and behavior perception. That is, our empirical
measures of behavior are, in fact, measures of perceived
behavior, e.g., student-perceived teacher behavior. Still, the
analytical distinction remains meaningful, since we plan to
approximate actors’ “true” behaviors by integrating multiple
measures of perceived behavior from different informants in
later in-depth analyses. Eventually, 18 constructs have been
operationalized and explored in the present pilot study.
Conceptually, the INTAKT taxonomy frames pedagogical
interaction quality as a multidimensional construct. While
overarching dimensions are theoretically clearly distinguishable,
they are also assumed to be empirically interrelated.
Accordingly, each of the 18 constructs is expected to be
unidimensional within a given perspective, with teachers,
students, and observers rating equivalent content in perspective-
adapted wording. However, the theoretical classification into the
three teaching domains (organization, climate, knowledge co-
construction) is not intended to be empirically tested as a
this
examination—including

higher-order factor structure at A more

comprehensive

stage.
psychometric
measurement invariance across perspectives—requires larger
samples and is therefore reserved for the ongoing INTAKT
main study with a sample of 120 classes (n =~ 1,870 students).
Initial analyses of the first wave data indicate strong scale
properties; full psychometric validation results will be reported
in a forthcoming companion paper.

In the pilot study, the feasibility of this
operationalization was examined by applying it in two ways to

present

test whether it yields meaningful and interpretable data in
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classroom research: first, at the classroom level to generate
evidence-based feedback reports for teachers to support their
teaching development (Brithwiler and Leutwyler, 2020). The
ratings from the different perspectives can be presented in visual
form, enabling similarities and divergences in perception to be
identified at a glance. To ensure that these class-level feedback
reports are both interpretable and supportive of teacher
reflection and instructional development, the INTAKT approach
relies on absolute perspective differences (4) and standardized
effect sizes (e.g., Cohen’s d) rather than more abstract statistical
indicators such as correlation coefficients. This choice reflects
both practical and methodological considerations: effect sizes are
typically more accessible and intuitively understandable for
teachers (Valentine et al, 2015), especially when presented
visually. In addition, they allow for meaningful interpretation
even in the context of small sample sizes, where traditional
significance testing would lack power and relevance (Lind,
2012). Alternatively, class-level results can be compared with
values from the overall sample to situate them within a
broader context.

Beyond that, effect sizes at the sample level provide
preliminary insights into patterns and variation of the constructs
—including cross-perspective differences—when generalizability
is limited due to small sample size. In small samples,
aggregating classes with comparatively high or low levels of
interaction quality into two theoretically informed contrast
groups can provide a pragmatic and empirically grounded
approximation of the range of interaction quality. Contrasting
these two groups enables an anonymized and theoretically
grounded representation of variability in pedagogical interaction
quality and illustrates the added value of multi-perspective
diagnostics even in small and heterogeneous samples. Moreover,
sample-level analyses in classroom research often face
methodological constraints such as low case numbers per unit
(e.g., class or teacher), which limit the use of inferential statistics
or correlational designs. This is particularly relevant in multi-
perspective studies, where differentiated constructs are assessed
across actors, but each perspective may only yield one data
point per class. Against this background, focusing on descriptive
measures and effect-size-based group comparisons offers a
robust and practically grounded approach to mapping variation

in pedagogical interaction quality.

1.4 Research questions

Previous research approaches on pedagogical interactions have
provided valuable insights into teachers’ and students’ behavior,
differences in perspectives, and their relevance for teaching
(Klieme et al., 2001; Pianta and Hamre, 2009; Praetorius et al.,
2020). However, empirical research so far has often focused on
analyzing the observable behavior of teachers and students,
while subjective experiences, such as perception, interpretation,
and evaluation of interactions, have been less systematically
considered. For instance, classroom discipline can be understood
not only in terms of objectively established rules but also
through the teacher’s perception of student discipline—and the
impact of these (more or less accurate) perceptions on the
subsequent course of interaction. A key area of interest is the
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interplay between behavior and experience. In addition,
methodological challenges have emerged in previous research:
differences in perspective between teachers and students may
have been reinforced in some cases by imprecise
operationalizations of pedagogical interaction quality (Clausen,
2002). This further
measurement approaches to enable a more precise assessment of

the quality of pedagogical interaction. Along with the question

requires development of existing

of how to assess the quality of pedagogical interactions from
multiple perspectives, it is important to consider how to present
the findings to teachers in an accessible and relevant manner.
A key challenge is to design feedback that is scientifically valid,
practically relevant, and ultimately contributes to the
development of teaching (Brithwiler and Leutwyler, 2020). It has
not yet been conclusively determined what formats and content
make feedback particularly effective. Based on these research
gaps, the overarching aim of the INTAKT project is to develop
a comprehensive set of instruments for assessing pedagogical
interaction quality. The aim of the present pilot study was to
test the newly developed multi-perspective instruments with
regard to their applicability and comprehensibility, and to
generate initial insights into perspective differences between
teachers, students, and observers, and to explore how the
resulting multi-perspective data can be translated into accessible
and pedagogically meaningful feedback for teachers.

The development of the INTAKT instrument follows a
deliberate staged process. The present pilot study constitutes the
initial stage: it examines (a) the feasibility of a multi-method,
multi-perspective approach in classroom research, (b) cross-
perspective differences across the 18 constructs of the INTAKT
taxonomy, (c) how the resulting data can be translated into
accessible feedback formats for teachers, and (d) preliminary
psychometric diagnostics that inform indicator revision for the
main study. The subsequent stage—full psychometric validation
of the revised instrument—is the focus of the ongoing INTAKT
main study (n=120 classes, data collection completed autumn
2026).

For the organizational domain, systematic factor-analytic and
configural-invariance analyses are reported in a parallel
companion paper (Eckstein et al., under Review), which also
documents the iterative indicator-selection procedure that
yielded a reduced indicator set for the main study. The present
paper draws on the same pilot data set but uses the pilot version
of the instrument with all originally formulated indicators per
construct. Findings are reported with a focus on feasibility and
cross-perspective  patterns;  psychometric ~ diagnostics  are
presented as initial pilot evidence on the full pilot instrument
rather than as instrument validation.

Within this staged framework, the present pilot study applies a
multi-perspective approach to capture behavior and subjective
experience and explores how cross-perspective differences vary
across constructs and between classrooms identified as having
comparatively high or low levels of interaction quality. This
approach differs from common psychometric validation
procedures by focusing on the feasibility of the research design
in general and the structuring of multi-perspective data in
pedagogically meaningful ways. The overarching question is
therefore whether such a multimethod, multi-perspective design

is feasible in classroom research and yields data that are
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meaningful for teaching development. It thus addresses the
following research questions:

1. Can the quality interactions  be
systematically and feasibly assessed from teacher, student,

of pedagogical

and observer perspectives using the newly developed
INTAKT multi-perspective instrument?
2. To what extent do teachers, students, and external
observers differ in their assessments of pedagogical
interaction quality, and how do these differences vary
across constructs of the INTAKT taxonomy and between
classrooms with higher vs. lower observer-rated
interaction quality?
3. Are the data collected with the multi-perspective INTAKT
instrument suitable for representation and interpretation
using effect sizes and visual formats for the purpose of

providing feedback to teachers?

2 Method

2.1 Design

The present pilot study is part of the Pedagogical Interaction —
INTAKT  research  project  (SNSF  project  number:
100019_219487), funded by the Swiss National Science

Foundation. Data on pedagogical interaction quality for the
present pilot study were collected using two main methods:
systematic classroom observation (external perspective) and
surveys filled out by teachers and students (internal perspective).

In each class, two consecutive lessons in a core subject were
observed. Two lessons thus represent a pragmatic compromise
for a pilot study balancing reliability and feasibility: whereas one
lesson suffices for stable ratings of classroom management and
climate, constructs related to cognitive activation require more
observations (Praetorius et al., 2014). Accordingly, observation-
based stable for
organizational and climate-related constructs than for those in

ratings can be expected to be more
the knowledge co-construction domain. To examine ecological
validity, teachers and students were asked to assess how typical
the observed lessons were compared to the usual classroom
events across all three teaching domains. These representativity
ratings serve to contextualize the observed lessons and to
support a more grounded interpretation of the observation-
based findings. The observations were conducted live by two
of the

independently their assigned share of classes. Both raters

trained members research team, each observing
collaboratively developed the structured coding scheme in close
alignment with the theoretical framework (see Section 1.3), and
initial coding consensus was established through repeated
calibration sessions using prior video material prior to data
collection. To further refine the coding procedure and ensure
both

simultaneously during data collection, established consensus

consistent  application, raters observed one class
coding for this class, and used these insights to inform any
necessary revisions of codings in other classes. Consistent with
the pilot study’s focus on feasibility, each of the remaining

classes was observed by only one rater; formal inter-rater
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reliability assessment will be conducted in the main study
through simultaneous coding of a subset of lessons.

Immediately after the observed lessons, the teachers and
students completed a standardized online survey. Teachers,
students and their parents were informed that participation was
that  their
confidentially, and they provided their written informed consent
prior to participation in the study. The research project was

voluntary and responses would be treated

reviewed and approved by the Ethics Committee of the
University of Teacher Education Bern.
2.2 Instrument

The
pedagogical interaction quality operationalizes the INTAKT

new multi-perspective instrument for assessing
taxonomy introduced above, ensuring that teachers’, students’,
and observers’ perspectives on interaction quality are captured
in a comparable way.

All three perspectives assessed the same set of constructs
within the three teaching domains of pedagogical interaction
—organization, climate,
Table 1;

through multiple items (5-11 per construct), resulting in a total

and knowledge co-construction (see
Section 1.3). Each construct was operationalized
of 130 indicators across 18 constructs, covering behavioral

constructs, relational constructs, and general subjective
experience constructs. To support construct validity and cross-
perspective comparability, indicators of the observation coding
scheme and surveys had equivalent meaning in perspective-
rated their

classroom management (e.g., “I explained the steps clearly”),

adapted wording—for example, teachers own
while students and observers rated the same construct from
their perspective (“The teacher explained the steps clearly”).
Beyond actor-specific behavioral constructs, the instrument also
includes relational constructs that cannot be assigned to either
(e.g.,
relationship), as well as general subjective experience constructs

actor alone classroom  disturbances, teacher-student

reflecting actors’ overall impressions of the classroom and their

(e.g.
comprehensibility). An overview of all constructs and example

own involvement working  atmosphere,  well-being,

items per perspective is provided in the Supplementary
Appendix (Table Al). The items were developed specifically for
the INTAKT instrument, drawing on existing measures
including the Teaching Quality Feedback Instrument (UFB;
Fauth and Ruth-Herbein, 2021), the INSULA
(Wemmer-Rogh et al., 2023), and prior survey instruments from
related projects (Eckstein, 2018; Wettstein et al., 2016). The
observation coding scheme builds additionally on the Behavioral
Observation System for School Settings (BASYS; Wettstein,
2008). A central aim of the present pilot study was to examine

instrument

whether the items are applicable and comprehensible across
perspectives—not to establish full psychometric validation,
which line with the
development process outlined in Section 1.4, the present paper

requires larger samples. In staged
draws on the pilot version of the instrument with all initially
compiled indicators per construct, while a complementary paper
by Eckstein et al. (under review) reports the iterative indicator-
selection procedure and the resulting reduced indicator set for

the main study, restricted to constructs of the organizational
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TABLE 2 Internal consistency (Cronbach’s o) and intraclass correlations.

10.3389/feduc.2026.1781315

Construct Teacher Student Observer
ICC(1) ICC(2)
Structuring 0.77 0.85 0.96 0.22 0.78 0.38
Monitoring 0.89 0.84 0.93 0.15 0.69 0.89
Academic engagement 0.95 0.89 0.99 0.26 0.82 0.98
Disciplinary behavior 0.88 0.86 0.87 0.15 0.70 0.96
Classroom disturbances 0.93 0.89 0.93 0.11 0.61 0.97
Working atmosphere 0.90 0.90 0.98 0.18 0.74 0.96
Emotional support 0.78 0.89 0.96 0.27 0.83 0.77
Teacher aggression 0.79 0.87 0.97 0.30 0.85 0.63
Prosocial behavior (students) 0.94 0.87 0.95 0.18 0.74 0.95
Student aggression 0.86 0.92 0.97 0.26 0.82 0.87
Prosocial behavior (teacher) 0.94 0.92 0.95 0.07 0.49 0.93
Teacher—student relationship 0.86 0.88 0.99 0.36 0.88 0.94
Wellbeing 0.97 0.94 0.99 0.26 0.82 0.96
Cognitive activation 0.79 0.86 0.95 0.16 0.71 0.89
Instructional support 0.71 0.90 0.99 0.28 0.83 0.83
Learning commitment 0.90 0.92 0.97 0.22 0.78 0.97
Teaching-learning processes 0.86 0.83 0.97 0.21 0.77 0.90
Intelligibility 0.93 0.90 0.98 0.23 0.79 0.95

a = Cronbach’s alpha (internal consistency) for teacher, student (individual and classroom-aggregated level), and observer perspectives; ICC(1) = intraclass correlation coefficient based on

the manifest scale mean; ICC(2) = reliability of the classroom mean (Spearman-Brown formula based on average classroom size).

domain. This complementary paper additionally provides
systematic factor-analytic and configural-invariance analyses for
that domain. Internal consistency (Cronbach’s alpha) and
intraclass correlation coefficients [ICC(1) and ICC(2)] are
reported in Table 2; factor analyses, included as preliminary
diagnostics for all 18

reported in Table 3. A comprehensive

psychometric constructs  across
perspectives, are
examination of factorial structure, internal consistency, and
measurement invariance across all 18 constructs and three
perspectives is reserved for the main study.

All items—across perspectives and methods—were rated on a
7-point Likert scale from “Not at all true” (1) to “Completely true”
(7). The students’ survey included additional personal
information, such as the students’ age, type of secondary school,
grade level, and family background (e.g., parents’ level of
education). Similarly, teachers asked to provide
information about their age, employment as a teacher, attitudes

toward their profession, and job satisfaction.

were

2.3 Sample

School principals from the cantons of Zurich, Bern,
Obwalden, and Nidwalden were contacted based on cantonal
school registries and asked to invite teachers to participate in
the pilot study. Teachers registered voluntarily online, and
participation required informed consent from teachers, students,
and parents. The resulting sample is therefore a voluntary

Frontiers in Education

convenience sample, with self-selection of participating teachers
and classes; implications for generalizability are addressed in the
Limitations section.

The sample included 16 secondary school classes and their
teachers. The teachers’ average age was 40.59 years (n=14,
SD=11.56; 62.5% female and 37.5% male;
information available), and they had an average professional
experience of 11.04 years (n =14, SD=10.04). The average level
of employment was 79.52% (n =15, SD =18.38). Missing values
in teacher demographics resulted from non-response to optional

no diversity

survey items.

A total of N=211 students participated in the survey. After
data collection, the survey data were examined for response
quality and outliers.
identified based on the standard deviation within the scales.

Mechanical response patterns were
Cases with identical responses across multiple scales or a
processing time below the threshold value (less than 15 min)
were marked as potentially unreliable. This threshold was then
compared with the requirement levels of the Swiss secondary
school system—basic and extended requirements—to account for
potential comprehension issues. Implausible variable values were
coded as missing (NA) but were left in the sample so that they
could still be used in the full information maximum likelihood
(FIML) estimation. Furthermore, potential univariate outliers
(threshold: +3 SD) were identified and graphically examined, but
all identified cases were ultimately judged to be unproblematic
(Tabachnick and Fidell, 2014). This resulted in a final sample of
N=209 students (n=185 M,z =14.38, SD=0094; n=205;
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48.8% female, 47.37%, male, 1.91% diverse) from different Swiss
secondary school tracks (n=201, 24.88% basic requirements
[GA], 71.29% extended requirements [eA]) and different grade
levels (n=207, 47.85% seventh grade, 34.93% eighth grade,
16.27% ninth grade). Missing values in student demographics
resulted from non-response to optional items. Item-level missing
data in the interaction quality scales were minimal and handled
using FIML estimation in all analyses.

2.4 Analytic strategy

The analytic strategy for this pilot study reflects its feasibility-
focused approach. Given the small classroom sample (n=16),
inferential testing at the classroom level would be statistically
underpowered and risk over-interpretation of pilot data. We
therefore based our analyses on descriptive measures, absolute
differences (4), and standardized effect sizes (adapted Cohen’s d,
hereafter d’) rather than null-hypothesis significance testing, in
line with recommendations for evaluation research with small
samples (Lind, 2012; Valentine et al., 2015). Following the
staged development process described in Section 1.4, the

analytic strategy comprises three main approaches: (1)
descriptive  analyses and  perspective  differences, (2)
standardization and effect sizes, and (3) contrast group

comparison for feedback illustration. In addition to these
feasibility-focused analyses, initial psychometric diagnostics were
conducted in parallel to inform instrument revision for the
main study. This analytical sequence—with substantive analyses
preceding formal psychometric evaluation—was necessary
because we had committed to providing participating teachers
with timely feedback reports on their classroom interactions,
which required prioritizing the completion of descriptive and
comparative analyses.

All analyses were performed in R (R Core Team, 2026) using
the lavaan (Rosseel, 2012), psych (Revelle, 2025) and lme4 (Bates
et al,, 2015) packages for data analysis, with tidyverse (Wickham

et al,, 2019) for data preparation.

2.4.1 Descriptive analyses and perspective
differences

The initial analytical strategy involved descriptive analyses of
the 18 constructs of pedagogical interaction quality at both the
sample and classroom level, as well as the computation of
absolute perspective differences (4) and corresponding effect
sizes (adapted Cohen’s d, hereafter d’) between teachers,
students, and observers at the classroom level. These classroom-
based analyses were the basis for the teacher feedback reports.

For functional constructs, values of 1-2 are considered low, 3—
5 moderate, and 6-7 high; for dysfunctional constructs (classroom
disturbances, teacher aggression, student aggression), values of 1-2
indicate high interaction quality, 3-5 moderate, and 67 low
interaction quality.

A4 refers to the unsigned mean difference between two
perspectives (e.g., |Mr - Mg|). Thresholds for interpreting d’
were set at <0.30 (small), 0.30-0.59 (medium, marked with *),
and >0.60 (large, marked with **), following Hattie (2012). The
asterisks refer to d’ only; 4 is reported without asterisks.
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2.4.2 Standardization and effect sizes

To account for the data structure—with teacher and observer

perspectives providing only single class-level values and
therefore lacking individual variance estimates—pairwise pooled
standard deviations were applied. Furthermore, the absolute
perspective  differences were visualized to systematically
represent perceptual discrepancies, with d’ contextualizing the
relative magnitude of discrepancies across constructs and 4
capturing their direct extent at the classroom level. Additionally,
standardized values (z-values) were computed to assess the

intra-class perspective differences in relation to the total sample.

2.4.3 Contrast group comparison for feedback
illustration

In a subsequent step, an anonymized sample results report was
generated, which summarized the pedagogical interaction quality
of two contrast groups. These contrast groups were created
based on observer ratings of the 18 constructs specified by the
INTAKT taxonomy across the teaching domains of organization,
climate, and knowledge co-construction (see Table 1; see also
Section 1.3). For each class, the sum of the 15 functional
constructs was calculated, and the sumscore of the three
dysfunctional constructs was subtracted. This composite score
served to determine the overall level of interaction quality per
class. The three classes with the highest and the three classes
with the lowest summary values were then combined into two
contrast groups and labeled as the Top-3 High-Interaction
Contrast Group (Top-3) and the Bottom-3 Low-Interaction
Contrast Group (Bottom-3), respectively. In line with the pilot
study’s focus on examining the feasibility of multi-perspective
feedback, these contrast groups serve to illustrate typical patterns
and the range of interaction quality within the sample; they do not
support causal inferences or generalizations beyond this sample.
For further descriptive purposes and
preserving anonymity, the mean values of the two contrast

classification while

groups were also z-standardized, that is, set in relation to the
mean value of the total sample (M =0) per perspective. The
resulting z-values enable an evaluation of the extent to which
individual features in the sample classes deviate from the mean.

2.4.4 Initial psychometric diagnostics

Initial psychometric diagnostics were conducted in parallel to
the substantive analyses to explore the pilot version of the
instrument and inform the revision of indicators for the main
study. Internal consistency was estimated using Cronbach’s a at
four levels: teacher ratings (n=16); student ratings at the
individual level (Ly; n=209); student ratings aggregated to the
classroom level (L2; n=16); and observer ratings (n=16). To
evaluate the suitability of multilevel analysis for student data,
the intraclass correlation coefficients were computed: ICC(1)
was derived from a two-level null model, and ICC(2) was
computed using the Spearman—Brown formula based on the
average classroom size. Confirmatory factor analyses (CFAs)
were conducted separately for each of the 18 constructs, with
five model specifications examined for each—single-level CFAs
based on teacher, student (L; and L2), and observer ratings; and

frontiersin.org


https://doi.org/10.3389/feduc.2026.1781315
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Schwitter et al.

a two-level CFA based on student data, with within-level SRMR
(SRMR,,) reported as the primary fit index for this model;
between-level SRMR (SRMR},) is not reported, as estimates are
structurally unstable at the present classroom sample size
(n=16). The models were estimated using maximum likelihood
with (MLR) and full
maximum likelihood (FIML) to account for missing data. In the
few two-level models with difficulty in estimation, between-level

robust standard errors information

residual variances were fixed to zero. The model fit was
evaluated against established thresholds: CFI > .90,
RMSEA <.08, and SRMR <.08 (Hu and Bentler, 1999). Robust
(MLR-scaled) fit indices are reported where available; otherwise,
standard ML values are shown. Single-level CFAs based on
teacher and observer data (n=16) are reported for purposes of
completeness but should be interpreted cautiously due to the
small sample size at the classroom level.

3 Results

3.1 Initial psychometric properties of the
pilot instrument

This section first reports the initial psychometric properties of
the pilot instrument across the 18 constructs and three
perspectives. In line with the staged development process
described in Section 1.4, these analyses are reported as pilot
diagnostics on the full pilot instrument rather than as
instrument validation. Their purpose is both to characterize the
constructs as used in the present pilot study and to inform
indicator revision for the main study. Detailed values are
reported in Tables 2 (internal consistency and intraclass
correlations) and 3 (confirmatory factor analyses).

Internal consistency was acceptable to excellent across the
methodologically most informative models. At the student
individual level (L;; #n=209), a ranged from .83 to .94 across all
18 constructs, indicating consistent reliability of student ratings.
At the classroom-aggregated student level (L,; n=16), a values
were even higher (.87 to .99), reflecting high levels of agreement
among students within classes when accounting for individual
variance. For teacher ratings (n = 16), alpha ranged from .71 to
.97, with the lowest values recorded for instructional support
(.71) and cognitive activation (.79). Observer ratings revealed the
broadest range (.38 to .98), with most values exceeding .77;
notable exceptions were structuring (a=.38) and, to a lesser
extent, teacher aggression (o =.63), where the indicator wording
has been considered for the main study.

Intraclass correlation coefficients on student data indicated
the
appropriateness of multilevel analyses. ICC(1) values ranged

substantial classroom-level variance and supported
from .07 (prosocial behavior towards the teacher) t0.36
(teacher-student relationship), with predominant values falling
between .15 and .30. ICC(2) values, reflecting the reliability of
the classroom mean, ranged from .49 to .88; the majority of
constructs exceeded .70, indicating that classroom-aggregated
student ratings reliably varied between classes. Consequently,
these the of

aggregates of student ratings in the subsequent cross-

patterns  support use classroom-level

perspective analyses.
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Confirmatory factor analyses on student data generally
supported the unidimensional structure expected per construct
and perspective on the most methodologically informative models.

For the two-level CFA on student data, 17 of 18 constructs met
the CFI criterion (>.90); however, RMSEA values were partly
elevated (with 10 of 18 below .08), reflecting limits of model
estimation given the modest classroom sample. SRMR,, values
were below .08 across all 18 constructs in the two-level model.

The single-level CFA on student ratings revealed a comparable
pattern. On the student-level models, weaker fit was observed
specifically for student aggression (CFI =.85) and wellbeing (with
elevated RMSEA values); these
examination during indicator revision for the main study.

Single-level CFAs on teacher and observer data were estimated

constructs require closer

for purposes of completeness. However, as stated in the method
section (see Section 2.4.1), these findings must be interpreted in
light of the very small sample size at the classroom level
(n=16). Consequently, the fit indices demonstrated instability,
with certain constructs attaining adequate fit (e.g., wellbeing on
teacher data, CFI=1.00; teacher aggression on teacher data,
CFI =.98).
considerably below conventional thresholds, particularly for
emotional support, student aggression, and cognitive activation.
These results reflect the structural limits of CFA estimation at

Conversely, several models vyielded fit values

n=16 rather than fundamental problems of the constructs
themselves; the corresponding student-level and two-level
models indicate that the underlying constructs may be estimable
when sufficient information is available.

In sum, the psychometric diagnostics support the use of the
pilot instrument for the descriptive and cross-perspective
analyses reported below; while emphasizing specific constructs
whose indicators require targeted revision for the main study.

3.2 Descriptive findings at the sample level

The following results section begins with a descriptive
overview of the perceived quality of pedagogical interaction at
the sample level. This serves as a foundation for the subsequent
classroom-level analyses of cross-perspective differences. For
descriptive purposes, we apply the following convention when
referring to ratings as low, moderate, or high. For functional
constructs, values of 1-2 are considered low, 3—5 moderate, and
6—7 high; for dysfunctional constructs, higher values indicate
lower interaction quality, whereas lower values indicate higher
interaction quality. An overview of the mean values and
standard deviations for all 18 constructs across the three
perspectives is provided in Table 4.

In the domain of classroom organization, structuring is rated
consistently high across all three perspectives: teachers
(M=6.03, SD=0.53), students (M=6.11, SD=0.78), and
observers (M =6.39, SD=0.50). Monitoring is rated slightly
higher by observers (M=5.58, SD=1.04) students
(M=557, SD=0.94) compared teachers (M =5.01,
SD =0.63). In line with this, ratings for classroom disturbances

and
to

are generally low, particularly from the observer perspective
(M =2.75, SD = 1.76), whereas teachers (M =3.59, SD =1.26) and
(M =346, SD=1.35)
disturbances. Teachers assess students’ academic engagement as

students report more pronounced
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TABLE 4 Descriptive statistics at the sample level.

Teacher

Construct

10.3389/feduc.2026.1781315

Student Observer

Structuring 6.03 0.53 6.11 0.78 6.39 0.50
Monitoring 5.01 0.63 5.57 0.94 5.58 1.04
Academic engagement 4.73 0.87 5.18 0.95 521 1.78
Disciplinary behavior 4.63 0.96 4.98 0.96 4.48 0.61
Classroom disturbances 3.59 1.26 3.46 1.35 2.75 1.76
Working atmosphere 4.94 0.67 5.70 1.05 5.50 1.58
Emotional support 5.34 0.49 5.79 1.11 6.00 0.87
Teacher aggression 1.40 0.53 1.76 0.93 1.25 0.52
Prosocial behavior (students) 491 0.98 5.73 0.86 6.00 1.30
Student aggression 1.64 0.66 2.32 1.24 1.97 1.38
Prosocial behavior (teacher) 5.49 0.72 6.06 0.79 5.90 1.10
Teacher—student relationship 5.16 0.49 5.47 1.14 5.94 1.19
Wellbeing 5.31 0.74 5.56 1.41 543 1.50
Cognitive activation 3.81 1.14 5.38 111 5.10 1.31
Instructional support 4.84 0.61 5.63 1.17 5.83 0.92
Learning commitment 4.58 0.77 5.04 1.15 5.20 1.59
Teaching-learning processes 4.72 0.75 5.21 0.99 5.16 1.37
Intelligibility 5.04 0.69 5.55 1.03 5.38 1.48
M, mean; SD, standard deviation. Constructs are sorted by teaching domain within the INTAKT taxonomy.
moderate (M=4.73, SD=0.87), while students (M=5.18, SD=1.17) again assigning higher ratings than teachers

SD=0.95) and observers (M=5.21, SD=1.78) perceive it as
somewhat higher. In contrast, disciplinary behavior is rated as
moderate across all three perspectives (My=4.63, SD=0.96;
Mg=4.98, SD=0.96; Mp,,=4.48, SD=0.61). Overall, the data
suggest strong convergence between perspectives on structuring
and monitoring, whereas classroom disturbances and academic
engagement show more variability. Ratings for disciplinary
behavior are broadly aligned and consistently moderate.

In the domain of climate, observers (M =6.00, SD =0.87) and
students (M =5.79, SD=1.11) perceive teachers’ emotional support
as comparatively high. Teachers report slightly lower values
(M =5.34, SD=0.49), but still reflect a clearly favorable perception.
A similar pattern appears for the teacher-student relationship, with
observers (M =5.94, SD =1.19), students (M =5.47, SD = 1.14), and
teachers (M =5.16, SD = 0.49) perceiving it as moderate to relatively
high. Students’ prosocial behavior is rated relatively high across all
perspectives, both among peers (Mo =6.00, SD =1.30; Mg=5.73,
SD=0.86; My=4.91, SD=0.98) and toward teachers (Mqy, = 5.90,
SD=1.10; Mg=6.06, SD=0.79; My=549, SD=0.72). Aggressive
student behavior receives low ratings from all three perspectives
(My=1.64, SD=0.66; Mg=2.32, SD=1.24; Moy = 1.97, SD=1.38).
Teacher aggression is also rarely reported (My=1.40, SD=0.53;
Ms=1.76, SD = 0.93; Moy, = 1.25, SD = 0.52).

In the domain of knowledge co-construction, students
(M=5.38, SD=1.11) and observers (M =5.10, SD=1.31) rate
cognitive activation higher than teachers (M =3.81, SD=1.14).
A similar pattern emerges for instructional support, with
observers (M=5.83, SD=0.92) and students (M=5.63,
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(M=4.84, SD=0.61). Teaching-learning processes are rated as
moderate to rather high across all perspectives (Mqps=5.16,
SD=1.37; Mg=5.21, SD=0.99; My=4.72, SD =0.75). Perceived
comprehensibility follows a similar pattern, with moderate to
high ratings from observers (M =5.38, SD=1.48), students
(M =5.55, SD =1.03), and teachers (M =5.04, SD = 0.69).

These sample-level findings provide an initial descriptive
overview of how pedagogical interaction quality is perceived
across the three perspectives. In the following sections, we turn
to classroom-level analyses, focusing on perspective differences
and their implications for feedback.

3.3 Cross-perspective perceptions at the
classroom level

The following classroom-level analyses focus on perspective
differences in two contrast groups formed based on observer
ratings. As described in Section 2.4.3, the High-Interaction
Contrast Group (Top-3) comprises the three classes with the
highest observer-rated interaction quality, while the Low-
Interaction Contrast Group (Bottom-3) comprises the three
classes with the lowest observer-rated interaction quality. These
contrast groups serve to illustrate the range of interaction
quality patterns within the sample and to explore whether

differences vary

perspective systematically across

classroom contexts.
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FIGURE 2

Interaction quality perceived by teachers (blue), students (red),and observers (green). Radar plots present an overview of the mean ratings (1 = low to
7 = high) of 15 functional constructs by teachers (blue), students (red), and observers (green). The High-Interaction Contrast Group (Top-3) represents
classrooms with high observer-rated interaction quality; the Low-Interaction Contrast Group (Bottom-3) represents those with low observer-rated

interaction quality. Larger shaded areas indicate higher perceived interaction quality.

Figure 2 provides an initial overview of the assessment patterns of
teachers (blue), students (red), and observers (green) regarding
pedagogical interaction quality in the two contrast groups and serves
as the basis for the subsequent interpretation of perspective
differences. It covers the 15 functional constructs of the INTAKT
taxonomy arranged along individual axes of a radar plot. The value
range extends from 1.0 (low interaction quality, inner circle) to 7.0
(high interaction quality, outer circle). Assessments from each
perspective are marked as points on the respective axes and
connected to form a shaded area. These areas illustrate the overall
picture of pedagogical interaction quality from each perspective: the
larger the area, the higher the assessed quality. In the High-
Interaction Contrast Group (Top-3), the areas are clearly pronounced
in almost all constructs and from all perspectives, indicating
consistently high perceived pedagogical interaction quality. Only
specific constructs (e.g., cognitive activation from the teacher
perspective or disciplinary behavior from the student and observer
perspectives) show noticeable dips, which will be addressed below
(see Section 3.3). In the Low-Interaction Contrast Group (Bottom-3)
the areas appear overall smaller, yet values are not consistently low
across all constructs. From all three perspectives, the interaction
quality tends to lie in the middle range or slightly below. Particularly
low values appear in the ratings of students’ disciplinary behavior
and academic engagement. These variations suggest that the Low-
Interaction Contrast Group (Bottom-3) does not reflect a uniformly
negative picture but rather reveals a mixed or differentiated profile
of pedagogical interaction quality.

3.4 Cross-perspective patterns by teaching
domain
The following analyses examine classroom-level perspective

differences separately for each of the three teaching domains.
Figures 3—6 present mean absolute ratings for pedagogical
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interaction quality constructs, rated by teachers, students, and
observers on a 1.0 (low interaction quality) to 7.0 (high
interaction quality) scale. Effect sizes for perspective differences
are indicated by * (medium differences, 03<d <06) or **
(large differences, d >0.6).

3.4.1 Cross-perspective patterns in classroom
organization

Organizational constructs showed three salient patterns (see
Figures 3 and 4). First, structuring received consistently high
ratings across all three perspectives in both contrast groups, with
minimal discrepancies. Second, monitoring revealed consistent
teacher underestimation relative to students and observers
with this
larger in the Low-Interaction Contrast Group (Bottom-3) (At
_s=1.14, d =0.39% Ap_o=1.89, d =0.79**) than in the
High-Interaction Contrast Group (Top-3) (4r—s=0.50).

Third, classroom disturbances and working atmosphere showed

across both groups, discrepancy considerably

contrasting cross-perspective patterns between groups. For
classroom disturbances, teacher-student alignment was moderate
in the High-Interaction Contrast Group (Top-3) (Mr=2.78,
Mg =3.40) but higher in the Low-Interaction Contrast Group
(Bottom-3) (Mry=4.72, Mg=4.35),

reporting elevated levels in the latter group. However, teacher-

with both perspectives

observer discrepancies followed opposite patterns: in the High-
Interaction Contrast Group (Top-3), teachers reported higher
disturbances than observers (dp_o=1.72, d’ =0.47*), while in
the Group  (Bottom-3),
reported lower disturbances than observers (4r_o=0.72, d
T =1.12%%).
discrepancies emerged in both groups, though in opposite
directions: in the High-Interaction Contrast Group (Top-3),
observers rated it as maximally high while teachers rated it more
moderately (Mops = 7.00 vs. My =5.17, Ar_o = 1.83, d’ = 1.19**);

Low-Interaction Contrast teachers

For working atmosphere, large teacher-observer
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FIGURE 3
Absolute ratings by teachers (blue) and students (red). Bars present mean absolute ratings (1 = low to 7 = high) from teachers (blue) and students (red)
for 15 functional constructs of pedagogical interaction quality. The High-Interaction Contrast Group (Top-3) represents classrooms with high
observer-rated interaction quality, and the Low-Interaction Contrast Group (Bottom-3) represents those with low observer-rated interaction
quality. Asterisks indicate standardized effect size categories for perspective differences: * = medium (0.30 <d’'<0.60), ** = large (d' > 0.60).
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7

Perspectives . Teacher . Observer

Absolute ratings by teachers (blue) and observers (green). Bars present mean absolute ratings (1 = low to 7 = high) from teachers (blue) and observers
(green) for 15 functional constructs of pedagogical interaction quality. The High-Interaction Contrast Group (Top-3) represents classrooms with high
observer-rated interaction quality, and the Low-Interaction Contrast Group (Bottom-3) represents those with low observer-rated interaction quality.
Asterisks indicate standardized effect size categories for perspective differences: * = medium (0.30 <d'<0.60), ** = large (d' > 0.60).

1 2 3 4 5 6 7
Mean Rating (1 = low to 7 = high)

in the Low-Interaction Contrast Group (Bottom-3), teachers rated
it higher than observers (Mt =4.67 vs. Mops = 3.00, 41_o = 1.67,
d’ =1.17*).

Across the organizational domain, perspective alignment
varied with the inferential demands of the construct. Structuring
revealed strong convergence across perspectives, while
monitoring, classroom disturbances and working atmosphere
revealed larger differences that sometimes reversed in direction

between contrast groups.
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3.4.2 Cross-perspective patterns in classroom
climate

Climate-related constructs showed varying degrees of
perspective alignment (see Figures 3 and 4 for functional
constructs; Figures 5 and 6 for dysfunctional constructs).
Emotional support and teacher-student relationship were rated
moderate to high across perspectives in both groups, with
relatively small teacher-student discrepancies. Teacher-observer
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FIGURE 5

Absolute ratings by teachers (blue) and students (red). Bars present mean absolute ratings (1 = low to 7 = high) from teachers (blue) and students (red)
for three dysfunctional constructs: classroom disturbances, teacher aggression, and student aggression. The High-Interaction Contrast Group (Top-3)
represents classrooms with high observer-rated interaction quality, and the Low-Interaction Contrast Group (Bottom-3) represents those with low
observer-rated interaction quality. Asterisks indicate standardized effect size categories: * = medium (0.30 <d' < 0.60), ** = large (d’' > 0.60).
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FIGURE 6
Absolute ratings by teachers (blue) and observers (green). Bars present mean absolute ratings (1 = low to 7 = high) from teachers (blue) and observers
(green) for three dysfunctional constructs: classroom disturbances, teacher aggression, and student aggression. The High-Interaction Contrast Group
(Top-3) represents classrooms with high observer-rated interaction quality, and the Low-Interaction Contrast Group (Bottom-3) represents those with
low observer-rated interaction quality. Asterisks indicate standardized effect size categories: * = medium (0.30 <d’'< 0.60), ** = large (d’ > 0.60).

gaps were larger, particularly for teacher-student relationship
in the High-Interaction Contrast Group (Top-3) (4dr_o =1.60,
d’ =0.98**). Prosocial behavior among students showed high
cross-perspective alignment in the High-Interaction Contrast
Group (Top-3), with all three perspectives converging on
In the Contrast  Group
(Bottom-3), ratings were more moderate but remained relatively
aligned across perspectives.

elevated ratings. Low-Interaction

Wellbeing showed notable group-specific patterns. In the
High-Interaction Contrast Group (Top-3), all three perspectives

Frontiers in Education

converged on high ratings (M =5.67, Mg=6.00, Mops=6.17).
In the Low-Interaction Contrast Group (Bottom-3), however,
substantial discrepancies emerged: teachers rated wellbeing
considerably higher (Mr=5.17) than both students (Mg=4.22,
Ar_g=094, d =0.74**) and (Mops =328, Ay
_0=1.89, d" =1.13*).

Dysfunctional climate constructs revealed group-specific
patterns (see Figures 5 and 6). In the High-Interaction Contrast
Group (Top-3), aggressive behavior—both among students and
by teachers—was rated low across all perspectives. In the Low-

observers
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Interaction Contrast Group (Bottom-3), all three perspectives
reported elevated levels, with notable discrepancies. For student
aggression, teachers reported lower levels (Mt =2.43) than both
students (Mg=3.70, Ar_¢=126, d =0.70"*) and observers
(Mobs=4.31, A1_o=1.88). For teacher aggression, students
reported higher levels (Mg=2.70) than teachers themselves
(My =148, Ar_g=123, d’ =0.50%), while observers’ ratings fell
between the two (Mgps = 1.89).

Across the climate domain, perspective alignment varied
between contrast groups. In the High-Interaction Contrast Group
(Top-3), perspectives largely converged; in the Low-Interaction
Contrast Group (Bottom-3), substantial differences emerged for
wellbeing and aggression, with teachers reporting more favorable
conditions than students or observers.

3.4.3 Cross-perspective patterns in knowledge
co-construction

Knowledge co-construction constructs revealed the largest and
most systematic perspective differences (see Figures 3 and 4).
Cognitive activation showed pronounced teacher
underestimation across both contrast groups. In the High-
Group (Top-3), rated their
cognitive activation substantially lower (Mrt=3.00) than both
students (Mg=5.66, Ar_g=2.66, d =1.02**) and observers
(Mops = 6.06, Ar_o =3.06, d’ =0.31%). This pattern persisted in

the Low-Interaction Contrast Group (Bottom-3), with teachers

Interaction Contrast teachers

again rating themselves lower than students (4r_g=0.89,
d’ =0.42*) and observers. Instructional support followed a
similar pattern in both groups, with teachers consistently
rating their support lower than students and observers (High-
Interaction Contrast Group (Top-3): Ar_s=1.63, d’ =0.54%;
Ar_o=1.44, d’ =0.68**).

10.3389/feduc.2026.1781315

Teaching-learning processes and intelligibility showed large
teacher-observer discrepancies that varied by contrast group. For
teaching-learning processes, the direction of the discrepancy
reversed between groups: in the High-Interaction Contrast Group
(Top-3), observers rated them considerably higher than teachers
(Mops=6.83 vs. My=5.11, Ar_o=1.72, d’ =1.41*"), while in
the Low-Interaction Contrast Group (Bottom-3), teachers rated
them higher than observers (Mp=4.33 vs. Mops=3.39, At
_0=0.94, d’ =0.65**). Similarly, intelligibility showed minimal
discrepancies the High-Interaction
Contrast Group (Top-3) but large gaps in the Low-Interaction
Contrast Group (Bottom-3), with teachers rating it considerably
higher than observers (Mr=4.81 vs. Mops=3.00, 41_o=1.81,
d’ =1.19%).

Across the knowledge co-construction domain, perspectives

teacher-observer in

diverged systematically. Cognitive activation and instructional
support showed persistent teacher self-underestimation across
both contrast groups, while teaching-learning processes and
intelligibility showed larger discrepancies primarily in the Low-
Interaction Contrast Group (Bottom-3).

3.5 Perspective comparison between the
contrast groups and the total sample

The z-standardized values of the 15 functional core constructs,
presented in Figure 7, allow for a comparative classification of the
two contrast groups in relation to the total sample, thereby
highlighting above- and below-average patterns of pedagogical
interaction quality. In the High-Interaction Contrast Group (Top-
3), numerous features are rated above the sample average,
reflected as in positive z-values. From the teachers’ perspective,
for example, the students’ commitment to learning (z=1.26) and
their disciplinary behavior (z=1.08) are clearly above the
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Interaction Contrast Group (Top-3) represents classrooms with high observer-rated interaction quality, and the Low-Interaction Contrast Group
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average for the total sample. From the students’ perspective, the
most notable deviations from the overall sample are evident in
the disciplinary behavior (z=1.03) and mutual prosocial behavior
of the students (z=1.03). From the observational perspective,
learning commitment of the students shows a distinctly positive
z-value of 1.06, while teaching and learning processes are rated
even higher with z=123. Given that the High-Interaction
Contrast Group (Top-3) was formed based on the observation
data, it is noteworthy that both teachers’ and students’
perspectives are consistently above the sample mean. The
consistent positive assessments across all three perspectives
indicate an above-average quality of pedagogical interaction in
the High-Interaction Contrast Group (Top-3).

Conversely, within the Low-Interaction Contrast Group
(Bottom-3), several features are rated below the sample average,
reflected as negative z-values. Observers rated the teaching-
learning processes (z=-1.62), the students’ commitment to
learning (z=-1.56), and the students’ prosocial behavior toward
each other (z=-1.55) considerably lower than in the total
sample. From the teachers’ perspective, the most pronounced
negative deviations concern students’ disciplinary behavior (z=—
0.93) and their prosocial behavior toward the teacher (z=-0.91).
Compared to the overall sample, students in the Low-Interaction
Group (Bottom-3) of
disciplinary behavior (z=-0.89) and mutual prosocial behavior
(z=-1.00).

Contrast also report lower levels

3.6 Summary of key patterns

Three overarching cross-perspective patterns emerged across
the teaching domains. First, teachers consistently rated their
own instructional efforts—particularly cognitive activation and
instructional support—considerably lower than students and
observers across both contrast groups, representing the largest
and most systematic discrepancies observed. This pattern held
regardless of overall classroom quality. Second, the magnitude
and direction of perspective discrepancies varied systematically
by contrast group for several constructs. Monitoring gaps
widened in the Low-Interaction Contrast Group (Bottom-3);
wellbeing showed large teacher-student and teacher-observer
discrepancies only in the Low-Interaction Contrast Group
(Bottom-3); and teaching-learning processes and intelligibility
showed direction reversals between groups. Third, despite
contrast groups being formed based solely on observer ratings,
teacher and student ratings aligned with the observer-based
classification across multiple constructs, suggesting genuine
cross-perspective convergence on overall interaction quality.

4 Discussion

The overarching aim of the INTAKT research project is to
assess the quality of pedagogical interactions in the classroom
from multiple perspectives, considering both observable
behavior and subjective experiences. Within this framework, the
present pilot study explored three main questions: first, whether
and how the quality of pedagogical interactions can be feasibly

captured from multiple perspectives using the newly developed
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instrument; second, what initial patterns emerge in how
teachers, students, and external observers perceive pedagogical
interaction quality in Swiss secondary school classrooms; and
third, to explore how the resulting findings can be translated
into feedback that is both comprehensive and useful for teachers.

First,
interactions can be meaningfully captured from multiple
perspectives. The pilot study provides preliminary evidence

we examined whether—and how—pedagogical

that this approach is feasible: the instrument was designed so
that teachers, students, and observers assessed the same set of
constructs using perspective-adapted items, which allowed for
systematic comparisons across perspectives. However, several
methodological challenges emerged. Since both teacher and
observer perspectives consist of single values per class, there is
no within-class variance available for the teacher and observer
perspectives. To address this, we relied on pairwise pooled
standard deviations to calculate effect sizes and illustrate
differences in perception. Additionally, the observation data
were collected by individual raters without systematic inter-
rater reliability assessment, which represents a limitation that
will be addressed in the main study through multiple
coding procedures.

Second, we examined what patterns emerged in how
pedagogical interaction quality was perceived in Swiss secondary
The subsequent key cross-
perspective discrepancies across the three domains of teaching—

classrooms. section discusses
organization, climate, and knowledge co-construction—and offers
possible interpretations grounded in theoretical frameworks such
as attribution theory (Weiner, 1986), interpersonal theory
(Wubbels 2023),
pedagogical practice (Fauth et al., 2020; Helmke and Lenske,

et al, the perspective-bound nature of
2013), and empirical research on feedback and teaching
(Brithwiler and Leutwyler, 2020; Fauth et al, 2020; Wettstein
and Scherzinger, 2022). Notably, both the magnitude and
direction of these discrepancies varied systematically depending
on the specific construct and the overall level of interaction
quality in the classroom, suggesting that perspective differences
are context-dependent rather than uniform.

Within the domain of classroom organization, comparing the
two contrast groups—formed based on observer ratings—revealed
preliminary patterns in the extent of teacher-student perspective
discrepancies, especially regarding teacher monitoring. Teachers
rated their own monitoring lower than their students did—in
both the High-Interaction Contrast Group (Top-3) and the Low-
Interaction Contrast Group (Bottom-3). This difference in
perspective may reflect the distinct roles and interpretive frames
of teachers and students: teachers tend to view monitoring as a
routine and often subtle form of attention regulation embedded
in professional classroom practice. Their assessments might be
shaped by idealized standards of classroom management
(Helmke, 2009). Students, by contrast, experience the teacher’s
presence more directly—either as supportive attention or as
constant surveillance—and evaluate it in a more situational and
less systematic manner (Fauth et al., 2020). This discrepancy was
much larger in the Low-Interaction Contrast Group (Bottom-3)
than in the High-Interaction Contrast Group (Top-3), suggesting
that monitoring gaps may widen in more challenging classroom
contexts. According to Wubbels’ interpersonal model (Wubbels
et al, 2023), such a pattern might suggest a disruption of
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reciprocity—that is, the degree to which teacher and student
behaviors and perceptions align along the dimensions of agency
(dominance — submission) and communion (proximity -
distance). When reciprocity is disrupted, teacher behavior (e.g.,
attentive responses) is interpreted differently by students—such
as being controlling rather than supportive. In classrooms with
higher-rated interaction quality, by contrast, perception and
impact appeared more likely to align; interactions seemed more
balanced and mutually responsive.

In the teaching domain of classroom climate, teachers reported
noticeably less aggressive behavior on their part than students
attributed to them—in both the High-Interaction Contrast Group
(Top-3) and the Low-Interaction Contrast Group (Bottom-3). The
discrepancy was particularly pronounced in the Low-Interaction
Contrast Group (Bottom-3), while it was less pronounced in the
High-Interaction Group (Top-3). One possible
explanation for this discrepancy lies in self-serving attributional

Contrast

biases: in stressful situations, teachers may retrospectively
externalize or relativize their own aggressive behavior in order
to protect their professional self-image (Weiner, 1986). In such
cases, they may attribute aggressive episodes not to themselves
or their own activities, but to external circumstances such as
disruptive student behavior. Through this externalization, the
teacher may come to perceive their own behavior as a logical
reaction and thus experience it as less aggressive. Students, by
contrast, experience such aggressive teacher behavior directly
and assign high emotional significance to it—so that even
isolated negative experiences can shape their overall judgment
and Wettstein, 2022). These pronounced
perspective differences might thus be understood as a result of

(Scherzinger
differences in emotional significance and in self-protective
patterns. addition, the large
perspective gap in the Low-Interaction Contrast Group (Bottom-
3) could be further explained with reference to Wubbels’
interpersonal model (Wubbels et al., 2023). In these classrooms,

attribution In particularly

reciprocity—understood as the mutual alignment of teacher and
student behavior within interpersonal exchanges—appeared
disrupted: while the teacher might intend to reassert authority
or set boundaries, students might perceive the same behavior as
dismissive, demeaning, or aggressive. This divergence can be
understood specifically in terms of the interpersonal model’s
Communion dimension, which reflects the degree of perceived
proximity vs. distance in teacher-student relationships. In the
High-Interaction Contrast Group (Top-3), by contrast, intention
and perception appeared to align more closely, as reciprocity
seemed to support ongoing, constructive interaction even in
challenging situations.

In the teaching domain of knowledge co-construction, teachers’
and students’ assessments of cognitive activation differed
considerably—in both the High-Interaction Contrast Group
(Top-3) and the Low-Interaction Contrast Group (Bottom-3).
Teachers consistently evaluated their own behavior regarding
more than students did,
representing the largest perspective discrepancy observed across
all constructs (d’ > 1.0 in the High-Interaction Contrast Group).
This systematic underestimation may be explained by several

cognitive  activation critically

interrelated mechanisms. First, due to their expertise and
professional knowledge, teachers may set higher standards for
teaching quality than students do (Fauth et al.,, 2020). Students,
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by contrast, may evaluate cognitive demands based on their
experiences of success or subjective effort without considering
the need for in-depth understanding or elaborate mental
processes (Fauth et al, 2020). self-
assessments of cognitive activation may be shaped by their

Moreover, teachers’
awareness of the gap between their intentions and actual
implementation—what they planned to achieve vs. what they
perceive as having been realized in the moment (Helmke, 2009).
Students, lacking access to the teacher’s planning process,
evaluate only the enacted instruction. Notably, unlike monitoring
or wellbeing, this discrepancy remained equally large across both
contrast groups, suggesting that it reflects a fundamental role-
based perceptual gap rather than being contingent on overall
classroom quality.

Across all teaching domains, perspective alignment appeared
to vary with the inferential demands of the constructs being
assessed. Low-inference constructs such as structuring—where
assessment requires minimal interpretation—revealed strong
convergence across all three perspectives in both contrast
In higher-inference constructs such as

groups. contrast,

monitoring, classroom  disturbances, and wellbeing—where
assessment requires interpretation of intentions, affective states,
or subtle behavioral cues—revealed larger perspective differences
that sometimes reversed in direction between contrast groups.
This pattern aligns with the distinction between low-inference
and high-inference constructs in classroom observation research
(Fauth et al., 2020; Praetorius et al., 2014), suggesting that the
extent to which teachers, students, and observers align in their
perceptions may depend not only on their respective roles and
interpretive frames but also on the observable vs. interpretive
nature of the construct itself. Constructs requiring greater
interpretation appear more susceptible to perspective-dependent
assessment, which has implications for both the interpretation
of multi-perspective data and the design of teacher feedback.
Third, we explored whether and how the multi-perspective
findings can be presented to teachers in ways that are
evidence-based and useful for practice. The present pilot study
suggests that these findings can be translated into feedback
formats that are both accessible and practically relevant for
teachers. In particular, the clear overview provided by the
radar plot and the direct pairwise perspective comparisons
made perceptual differences visible in a way that appeared to
support reflection on teaching practice. The reporting approach
—emphasizing absolute perspective differences (4) alongside
standardized effect sizes (d”) and using graphical visualizations
—appeared the
discrepancies in an accessible and interpretable format. Such
feedback formats
teaching and evaluation research, which emphasize that effect

to enhance presentation of perceptual

graphical resonate with findings from
sizes and visualizations enhance the interpretability of results
(Brithwiler and Leutwyler, 2020; Valentine et al, 2015).
However, it is important to note that feedback reports cannot
capture the full complexity of classroom interaction and
therefore should be seen as starting points for professional
dialogue rather than definitive evaluations. The pilot study thus
provides preliminary evidence that multi-perspective data can
be presented in a way that bridges scientific rigor and practical
usability, an approach which will be further developed in the
main study.
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While the multi-perspective design and the innovative
measurement of pedagogical interaction quality are strengths,
the present pilot study also entails several limitations that
need to be considered in a critical evaluation. First, while
supported  the
instrument’s feasibility, comprehensive validation remains

pilot-level  psychometric ~ diagnostics
outstanding. The survey instruments are based on established
templates from teaching research and have been systematically
adapted to the requirements of the multi-perspective design.
Internal consistency estimates (Cronbach’s alpha) ranged from
acceptable to excellent for most scales (see Table 2), though
some scales—particularly from the observer perspective—
showed lower values (e.g., structuring, a=.38). Intraclass
correlation coefficients indicated substantial classroom-level
variance in student ratings (ICC(1)=.07—-36) and reliable
(ICC(2) = .49-.88),
of multilevel

differentiation  between classrooms
the

Confirmatory factor analyses (CFA) generally supported the

supporting appropriateness analyses.
expected unidimensional structure across perspectives
(Table 3). While two-level student models benefited from
larger individual-level samples, between-level estimates and
single-level teacher and observer CFAs remained constrained
by the small classroom sample (n=16), requiring cautious
interpretation of fit indices. These pilot findings informed
targeted item revisions and enhanced observation procedures
for the main study. Comprehensive validation—particularly
regarding construct validity and measurement invariance
across all 18 constructs and perspectives—is reserved for the
main study. Second, the representative nature of the sample is
limited. The data come from 16 secondary school classes in
German-speaking Switzerland. There systematic
control for regional differences or for variation across school

was 1o
tracks. The sample consisted of around two-thirds of students
in the extended requirements track and approximately one-
third in the basic requirements track, suggesting a certain
structural similarity to the overall population at the descriptive
level. The initial trends that emerge here will be examined in
more detail in the main study. Third, considering these
limitations—particularly the small and not fully representative
sample — this pilot study deliberately refrained from using
inferential statistical tests. Instead, the analysis focused on
absolute perspective differences (4), standardized effect sizes
(d’), and graphical representations to highlight the practical
relevance of perspective differences within specific classes,
rather than aiming to generalize the findings from the sample
to the population. This approach follows recommendations
from evaluation research, according to which effect sizes—
especially in exploratory study designs with limited sample
sizes—allow for a more meaningful interpretation than
significance tests (Lind, 2012; Valentine et al., 2015). Fourth,
the ecological validity of the collected data is limited.
Although collected in the natural classroom environment,
these data represent snapshots that capture the complex
dynamics of pedagogical interactions only to a limited extent.
Teachers and students were asked to rate how typical the
observed lessons were compared to their usual classroom
all  three these
representativity ratings revealed no systematic deviations.
Moreover, the observation data were collected by individual

behavior  across teaching  domains;
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raters without systematic inter-rater reliability assessment,
which limits the objectivity of the external perspective. To
address these limitations, video-based observation and coding
—including dual or multiple coding procedures with formal
inter-rater reliability checks—as well as longitudinal analyses
are planned as part of the main study. These will provide a
more nuanced understanding of interaction processes and
make temporal developments visible (Helmke, 2009; Pauli and
Reusser, 2006; Praetorius et al., 2012).

Finally, common method variance and social desirability
biases may have affected the self-report data from teachers and
their
management and instructional behavior in a more favorable
light to maintain a positive professional self-image (Kunter and

students. Teachers may have presented classroom

Baumert, 2006), while students’ ratings could be influenced by
halo effects stemming from their overall relationship with the
teacher (Fauth et al, 2020). The multi-perspective design
partially mitigates this concern by triangulating self-reports with
external observations; nevertheless, discrepancies between
perspectives cannot be attributed solely to perceptual differences
but may also reflect measurement artifacts.

In sum, the pilot study demonstrated that pedagogical
interaction quality can be meaningfully assessed from
multiple perspectives using the INTAKT instrument. Initial
psychometric diagnostics—including internal consistency,
intraclass correlations, and confirmatory factor analyses—
supported the instrument’s feasibility, though comprehensive
validation is reserved for the main study. The multi-
perspective analysis of pedagogical interaction quality reveals
that differences in perspective varied depending on both the
specific teaching domain and the overall level of pedagogical
interaction quality. Some constructs, such as teacher
monitoring, demonstrated clear dependencies on perspective
between the two contrast groups. In these constructs, the
magnitude  of  teacher-student  discrepancies  shifted
systematically with the overall interaction quality: in the
High-Interaction Group (Top-3),

students’ assessments were more aligned, whereas in the Low-

Contrast teachers’ and
Interaction Contrast Group (Bottom-3) they increased. This
suggests that the perception of these constructs may be
sensitive to the overall classroom context. Others, such as
cognitive activation, appeared to be shaped primarily by role-
and process-specific perception patterns. These findings
highlight the importance of a differentiated interpretation of
multi-perspective data. They also emphasize the need to
consider the teaching domain, and the perception patterns of
the actors involved when providing teachers with feedback.
The feedback identified differences
perspective between teachers, students, and observers. These
insights can serve as a starting point for reflective discussions

reports clearly in

about the specific patterns of perception and behavior among
teachers and students.
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