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ABSTRACT
Interpersonal teacher behavior can be described with the Interpersonal Circumplex on the dimensions of communion (warmth,

sensitivity) and agency (initiative, control). In an observational study, we investigated whether a teacher's interpersonal

behavior in dyadic interactions with a student is complementary to the student's communion and scholastic competence: Does

the teacher act communal to the extent that the student behaves communal, and does the teacher act more agentic the less

competent the student is? In 39 primary and secondary schools, we conducted direct classroom observations for two teacher‐
student dyads each (78 dyads). Using Structural Summary Method, we found as expected that teacher communion was

positively associated with student communion, to the detriment of students who have not yet learned to behave in a communal

manner. Further, results showed a negative association between teacher agency and student competence, suggesting that

teachers engaged in adaptive teaching. Results further showed that weak teacher communion was related to low student

competence. We discuss the implications for teacher education and training, namely that teachers should be trained to prevent

falling into patterns of dysfunctional, non‐communal behavior when confronted with a particular set of student characteristics

and behaviors.

Interpersonal behavior can be described on the dimensions of
communion and agency. Communion (e.g., warmth, cordiality,
sensitivity, affiliation) refers to qualities required for establishing
and maintaining social relationships, while agency (e.g., compe-
tence, dominance, initiative, guidance) describes qualities required
for achieving goals (Leary 1957). Professional interpersonal teacher
behavior, characterized by strong communion, that is, acting
warmly and cordially toward the student and responding in a
sensitive manner to the student's needs, has been found to positively
affect student outcomes (see meta‐analyses Roorda et al. 2011;
Roorda et al. 2017). It was the seminal work by Pianta which,
building upon parent–child attachment relationship research, paved

the way for the notion that the affective quality of the relationship
between teacher and child is of fundamental importance for
the child's development (e.g., Pianta 1992; Pianta, Hamre, and
Stuhlman 2003). Pianta speaks of closeness as the degree to which
interactions between child and teacher are characterized by
warmth, openness, and harmony and the extent to which the child
seeks support and security from the teacher in stressful situations.
Pianta also recognizes the reciprocal influences teacher and child
have on each other in their dyadic relationship. Applied to our
reasoning, strong teacher communion can be assumed to foster a
close and secure teacher‐student relationship (Pianta and
Steinberg 1992).
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Professional teacher behavior is further characterized by adap-
tivity, that is, by instructional support that is individualized and
adjusted to the individual learner's abilities (for a review on
adaptive teaching, see Bernard et al. 2019; Hardy, Decristan,
and Klieme 2019). But what factors influence the degree to
which a teacher exhibits communal and agentic behaviors in
dyadic interactions with a student? We argue that it is the extent
to which a student behaves in a communal manner and the
level of a student's scholastic competence.

In dyadic interactions, behaviors of the two actors are inter-
dependent (e.g., Kelley and Thibaut 1978; Kenny and La
Voie 1984). Apart from the teacher's and the student's general
behavioral styles, each interaction also reflects the unique
relational dynamic that evolves from their specific interaction
history (the so‐called relationship effect, Kenny 1994; Kenny and
La Voie 1984), since teacher and student interact with one
another on a daily basis. Interpersonal Theory (Horowitz and
Strack 2011; Leary 1957) assumes that both actors adjust their
interpersonal behavior toward the other person according to the
so‐called complementarity principle (Carson 1969; Sadler
et al. 2009): Warm and supportive behaviors (communion)
encourage warm and supportive behaviors in the other person
(sameness regarding communion), while active and domi-
neering behaviors (agency) make passive and submissive
behaviors in the other person more likely (oppositeness
regarding agency).

Acknowledging that every interpersonal behavior is a blend of
varying strengths of communion and agency, many scholars
model teacher and student behaviors by an Interpersonal Cir-
cumplex (e.g., Aelterman et al. 2019; Pennings et al. 2014, 2018;
Pennings and Hollenstein 2020; Wubbels et al. 1993). Previous
research on teacher‐student interactions using a circumplex
approach has mostly focused on the class level, describing
typical behaviors displayed by teachers towards their entire
class (Aelterman et al. 2019; Wubbels et al. 1993). In contrast, to
investigate complementarity (Carson 1969; Sadler et al. 2009),
we measured teacher interpersonal behavior on the level of the
individual teacher and student.

A specific characteristic of formal educational settings such as
kindergarten or school is that the teacher's behavior should be
geared primarily to the student's current level of competence.
We go beyond previous approaches and operationalized student
agency by scholastic competence rather than the extent of their
activity/passivity or dominance/submissiveness, in order to
investigate whether teachers do in fact align their agency to
student competence. As teacher support and instruction that is
individualized according to student competence level is found
to significantly improve learning, determining whether teachers
do align their agency to student competence is important for
improving educational outcomes (adaptive teaching; Decristan
and Dumont 2021; Hardy, Decristan, and Klieme 2019).

1 | Complementarity Between Teacher Agency
and Student Competence

As previously mentioned, empirical evidence for complemen-
tarity was found in several studies in which teacher and student
behavior was observed over many measurement points, allow-
ing to examine the relationships between behaviors recorded at
different timepoints and thus the reciprocal influences of two
actors on each other (Mainhard et al. 2012; Pennings
et al. 2014, 2018; Roorda et al. 2013, Roorda, Spilt, and
Koomen 2017; Thijs et al. 2011). For instance, Thijs et al. (2011)
found that teacher communion and child communion, as per-
ceived by trained observers, were positively correlated, and
teacher agency and child agency ratings were negatively cor-
related. Cross‐lagged panel analyses substantiated most of the
predicted interrelations between the behaviors of the two
interaction partners: teacher communion in a previous episode
positively predicted child communion, and child agency in a
previously observed episode negatively predicted teacher
agency in an adjacent episode. Similarly, Roorda et al. (2013)
had independent observers rate kindergarten teacher‐child in-
teractions and found complementarity on the agency dimen-
sion. In the studies by Mainhard et al. (2012), and Pennings
et al. (2014, 2018; Pennings & Hollenstein 2020), an Inter-
personal Circumplex was used to measure interpersonal
behaviors in secondary school teachers and students. Raters
used a joystick coding device to map behaviors in moment‐to‐
moment teacher‐student interactions observed in video‐
recorded lessons onto the circumplex surface.

In the studies investigating teacher‐student complementarity,
agency was always operationalized in an analogous manner for
both the teacher and the student. For instance, Thijs et al.
(2011, pp. 37–38) and Roorda et al. (2013, p. 177) had observers
rate (at many timepoints) the teacher's agency on an item that
ranged between the poles of passive non‐involvement and
dominant control of the child, as well as the child's agency on
an item ranging between the extremes of passive compliance
and active, initiative behaviors. We wanted to contribute to
research on adaptive teaching (Bernard et al. 2019; Hardy,
Decristan, and Klieme 2019) by determining whether comple-
mentarity can also be demonstrated between the agency of the
teacher's behavior in terms of guidance and supervision and
the student's agency in terms of their competence. As first
described within the Aptitude‐Treatment‐Interaction paradigm
(Cronbach and Snow 1977), the same degree of teacher agency

Summary

• In line with the principles of adaptive teaching, teachers
adjusted the extent to which they guided and monitored
a student based on the individual student's level of
competence: lower competence related to stronger
teacher agency.

• In line with the complementarity principle of Inter-
personal Theory, teachers also adjusted the extent to
which they behaved in a warm and sensitive manner
(communion) according to the individual student's
behaviors: higher student communion aligned with
higher teacher communion.

• Less competent students received lower communion by
the teacher which can neither be explained by adaptive
teaching nor complementarity. This suggests that stu-
dents with low competencies and children with socially
incompetent behaviors run the risk of being treated
unfavorably by their teacher in dyadic interactions.
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can impact learning differently depending on the individual
student's learning prerequisites. Against this background, we
wanted to find out whether teacher agency is in fact comple-
mentary to student agency as defined by the student's scholastic
competence1.

Taken together, we defined teacher agency as the strength of
guidance, initiative, and control the teacher displays toward the
student and student agency as their subject‐specific competence
(grades) and subject‐unspecific learning‐related key compe-
tences. We expected to find complementarity: a student who
does not yet have well‐developed competences encourages the
teacher to engage in high agentic behaviors, whereas a com-
petent student invites the teacher to withdraw guidance and
control providing a higher degree of freedom. We also expected
to find complementarity regarding teacher communion:
strongly communal teacher behavior should be associated with
strongly communal student behavior and vice versa.

2 | Teacher Agency and Teacher Communion in
an Interpersonal Circumplex

In the studies by Roorda, Spilt, and Koomen (2013, Roorda,
Spilt et al. 2017) and by Thijs et al. (2011) teacher communion,
teacher agency, student communion, and student agency were
measured with one item each (at many timepoints), implying
that the dimensions of communion and agency can be mea-
sured independently. It appeared, however, that in some of the
cases communion and agency were in fact positively correlated
in both teachers and children (Roorda, Spilt, and Koomen 2017;
Thijs et al. 2011) indicating that agency and communion share

variance. To account for the common variance in both vari-
ables, measurement in the Interpersonal Circumplex Frame-
work (Mainhard et al. 2012; Pennings et al. 2014, 2018;
Pennings and Hollenstein 2020) is advisable as it acknowledges
that, strictly speaking, any interpersonal behavior originates
from a combination of both agency and communion. For
instance, high communal teacher behavior is perceived differ-
ently depending on its co‐delivery with either increased guid-
ance and control (high agency) or decreased guidance and more
freedom (low agency) by the teacher. In a similar vein, high
agentic teacher behavior has different implications for the stu-
dent depending on whether it is combined with a lot of warmth
and responsiveness (high communion) or with emotional
indifference or even coldness (low communion).

By crossing the dimensions of agency and communion
orthogonally, they form the basis of a circular structure, a so‐
called Interpersonal Circumplex (Gurtman 2009; Horowitz and
Strack 2011; Kiesler 1996). Figure 1 shows the circumplex on
dyadic interpersonal teacher behavior used in the present study
(see also Kreutzmann et al. 2024), consisting of eight distinct
segments (in the following: octants) describing interpersonal
behaviors: (a) “helping‐guiding” (high communion, moderately
high agency), (b) “directing” (moderately high communion,
high agency), (c) “demanding‐strict” (moderately low commu-
nion, high agency), (d) “admonishing” (low communion,
moderately high agency), (e) “ignoring‐resigning” (low com-
munion, moderately low agency), (f) “indeterminate‐waiting”
(moderately low communion, low agency), (g) “participating‐
tolerating” (moderately high communion, low agency), and
(h) “understanding‐interested” (high communion, moderately
low agency). The interpersonal behavior octants are represented

FIGURE 1 | Interpersonal circumplex for teacher behavior. Descriptions are adopted from Hannover, Koeppen and Kreutzmann (2022).

1552 of 1633 Psychology in the Schools, 2025



by their angular positions on the circle's circumference. The
model is defined through the relation of the octants to each
other (Gurtman 1991): adjacent octants should be more closely
related than octants further apart, and opposite octants should
be most dissimilar.

We applied Structural Summary Method (SSM; Gurtman 1992;
Zimmermann and Wright 2017) which has primarily been used
in research on personality (e.g., Ansell and Pincus 2004;
Locke 2000), psychopathology (e.g., Girard et al. 2017), and
vocational interests (e.g., Etzel et al. 2019). This allows to ex-
amine the relationship of an external variable (in our case
student communion and competence) with the interpersonal
circumplex (in our case interpersonal teacher behaviors) and its
core dimensions agency and communion (see Gurtman and
Balakrishnan1998). The strengths of a circumplex model lie in
(1) capturing each interpersonal behavior as a blend of both
dimensions and (2) acknowledging the circular structure
implied by the model (Gurtman and Pincus 2003). Just as as-
sociations among octants within the circumplex structure
should adhere to a particular pattern, so should the association
of the octants with an external variable align with that pattern.

In our case, we expect that student competence is negatively asso-
ciated with the teacher agency axis. This relationship should reveal
itself in a strongly positive correlation between the two octants with
very weak teacher agency (“indeterminate‐waiting”, “participating‐
tolerating”) and the external variable of student competence (key‐
competences, grades). The correlations should become weaker with
increasing distance of the teacher behavior octant from the two
octants with the weakest teacher agency (Gurtman 1992; Gurtman
and Pincus 2003). Such a pattern would be met when the correla-
tional pattern between the interpersonal teacher behavior octants
and student competence follows a cosine curve. Figure 2 illustrates
the case regarding the association between student competence and
teacher behavior that would fully meet our expectation (see
Hypothesis 1 below). The projection onto the circumplex is depicted
on the left‐hand side and the representation as a cosine curve on the

right‐hand side. The relationship between student competence and
teacher behavior can be summarized by two central parameters
(Gurtman 1992): (1) the angular orientation (displacement δ) rep-
resenting the teacher behavior most strongly associated with stu-
dent competence, and (2) the degree of differentiation in the
correlational profile (α). In our example in Figure 2, the angular
orientation of the association between teacher behavior and
student competence lies at 270°, exactly between the octants
“indeterminate‐waiting” and “participating‐tolerating” in the cir-
cumplex plot (left‐hand side). In the cosine curve representation
(right‐hand side), this same angle indicates the peak of the curve,
that is, the strongest positive correlation. The curve also shows that
in our example the correlations between the student competence
and teacher behavior octants become weaker the further away from
the octants “indeterminate‐waiting” and “participating‐tolerating”
with the lowest correlation being with the octants “demanding‐
strict” and “directing”. The differentiation between correlations
within this profile is represented by the vector length in the
circumplex plot (left‐hand side) and the amplitude of the cosine
curve (right‐hand side), with a large vector length and amplitude
indicating that correlations differ greatly between octants
(Gurtman 1992).

Analogously, we expected student communion to be positively
associated with the teacher communion axis, with the strongest
negative correlations appearing between student communion
and octants representing very strong teacher communion
(“helping‐guiding”, “understanding‐interested”), and with cor-
relations decreasing to the extent that an octant is further away
within the circumplex space thereby forming the expected
cosine curve.

3 | Aims and Research Hypotheses

To investigate whether teacher communion and agency were
complementary to student communion and competence, we
trained university students to observe the interpersonal

FIGURE 2 | Exemplary circumplex projection (left) and cosine curve (right) for the Expected Correlational Profile between Interpersonal

Teacher Behavior and Student Competence.
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behaviors of various teachers toward individual students in
ecologically valid, live classroom situations in primary and
secondary schools. Observations were made using our self‐
developed circumplex measure capturing teacher agency and
communion simultaneously. To capture student competence,
raters administered the student's subject‐unspecific learning‐
related key competences (e.g., can concentrate on one thing;
works and learns independently), using a scale by Helm et al.
(2012). Additionally, to measure student subject‐specific com-
petence, we inquired their grades in the observed school sub-
ject. To measure student communion, the raters noted their
observations on an inventory that records the student's high
(sincere, cooperative, polite and respectful) and low (cold and
reserved, hostile) communal behaviors toward the teacher
(Scherzinger, Roth, and Wettstein 2021). In line with the
complementarity principle (Sadler et al. 2009), we expected the
following:

(H1) Teacher agency and student competence are comple-
mentary (i.e., they are reciprocal): the strongest correlations
appear between high student competence (key competences,
grades) and the behavioral octants comprising the weakest
possible teacher agency (“indeterminate‐ waiting” and
“participating‐ tolerating”, Figure 1).

(H2) Teacher and student communion are complementary (i.e.,
they correspond): the strongest correlations appear between
items measuring high communal student behavior (sincere,
cooperative, polite and respectful) and behavioral octants
comprising the strongest possible teacher communion
(“helping‐ guiding” and “understanding‐interested” Figure 1)
and between items measuring low communal student behavior
(cold and reserved, hostile) and octants indicating the lowest
possible teacher communion (“admonishing” and “ignoring‐
resigning”, Figure 1).

4 | Methods

4.1 | Sample

Observations were conducted in 39 different primary and sec-
ondary schools in Berlin, Germany2. Thirty‐nine trained uni-
versity students enrolled in a teacher education bachelor
program (in the following: observers) each observed and
assessed a different teacher's interpersonal behavior with two
unique randomly selected students from the teacher's class-
room. Hence, a total of 78 teacher‐student‐dyads were observed.
All teachers gave consent to the observations during their les-
sons. Observers also noted and rated student and teacher gen-
der. Ten male teachers and 23 female teachers (six missing
values) were observed. Among the observed school students, 44
were boys and 25 were girls with nine cases in which gender
was not observable. Among all dyads, 48 observations were
conducted in primary schools (ngrade1 = 6, ngrade2 = 8, ngrade3 = 8,
ngrade4 = 8, ngrade5 = 6, ngrade6 = 2, nmixed‐year = 10) and 28 in sec-
ondary schools (ngrade7 = 2, ngrade8 = 8, ngrade9 = 4, ngrade10 = 2,
ngrade11 = 4, ngrade12 = 4, ngrade13 = 2, nmixed‐year = 2) with two miss-
ing values. Since observations were conducted in 39 schools from
different neighborhoods, we assume that socioeconomic status and

ethnicity of the students were distributed roughly as they are in
schools in Berlin in general. In 2022, 51.2% of the students attending
school in Berlin had a migration background (Henschel, Heppt, and
Weirich 2023, p. 303), which is higher than the average percentage
of students with migration background in Germany as a whole
(37.7%; Henschel, Heppt, and Weirich 2023, p. 303). Further, in
2015 (no more recent data available), the Highest International
Socio‐Economic Index of Occupational Status (HISEI; Ganzeboom,
De Graaf, and Treiman 1992) which categorizes the highest edu-
cational level of the parents from 10 (e.g., unskilled labor) to 90 (e.g.,
judges) indicated a mean of 51.7 (SD=21.6) for students attending
school in Berlin which is similar to the mean level and standard
deviation of socioeconomic status observed across all school stu-
dents in Germany (Kuhl et al. 2016, p. 414).

4.2 | Measures

4.2.1 | Teacher's Interpersonal Behavior

Building on a self‐description Questionnaire on Dyadic Inter-
personal Teacher Behavior (DITeB) by Kreutzmann et al.
(2024), we developed a 35‐item observational measure designed
to allow observers to describe a teacher's behavior towards an
individual student. Each item is a blend of agency and com-
munion and assigned to one of the circumplex octants (see
Figure 1). For instance, strong endorsement of the item “The
teacher very often explains the solution to a problem to the
student step‐by‐step.” (‘directing’) indicates teacher behavior
with high agency and moderately high communion. Con-
versely, strong endorsement of the item “The teacher simply
lets the student run along in class.” (‘indeterminate‐waiting’)
indicates teacher behavior with low agency and moderately low
communion. All items from our observational tool can be found
in the Supplementary Material (for English translation see
Table S1 in Supplement S1; German originals can be found in
the osf).

Each observer rated the teacher in the two teacher‐student
dyads over the course of three 45‐min lessons before finally
reporting their observations via response on a five‐point Likert‐
scale from 1 (strongly disagree) to 5 (strongly agree). In case a
particular behavior was not observed at all during the obser-
vation period, the response option “not observable” could be
checked.

To ensure the content validity and interrater reliability of our
observational measure we carried out two pilot tests. A detailed
report of the pilot tests can be found in the Supplementary
Material (see Note S1 in Supplement S1). In the first pilot test,
trained university students enrolled in a teacher education
master program (n= 66) evaluated whether the content of each
item of the measure was in line with the theoretical octant by
rating how agentic and communal the described teacher
behavior was. A two‐way mixed, absolute agreement, average‐
measures intraclass‐correlation‐coefficient (ICC; McGraw and
Wong 1996) resulted in ICC = 0.99, indicating that the level of
agency and communion for each item was rated similarly across
raters (Koo and Li 2016) and proving excellent fit to the
intended underlying theoretical construct3. Results from this
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pilot test were also used for the item selection procedure (see
Note S3 in Supplement S1).

In the second pilot test (for a detailed description see Note S1 in
Supplement S1), university students that were enrolled in a
teacher education bachelor program (n= 95) were distributed
equally across eight video‐recorded lessons each showing a
short sequence of one dyadic teacher‐student interaction during
a regular school lesson (Qualitäts‐ und UnterstützungsAgentur
‐ Landesinstitut für Schule (QUA‐LiS NRW) [federal quality
and support agency for schools in Northrhine‐Westphalia] n.d.).
They used our observational measure to observe dyadic inter-
personal teacher behavior as well as the student's behavior (see
below for details in student measures). This allowed us to ex-
amine the interrater reliability of the measure (for more infor-
mation see Koo and Li 2016). The average measure ICC was
0.99 (ranging from 0.92 to 0.99 across videos), showing a high
agreement between different raters based on the average ratings
they gave on the interpersonal teacher behavior measure.

4.2.2 | Student's Communion and Competence

We used five items that were adapted from a German obser-
vational scale by Scherzinger, Roth and Wettstein (2021) cap-
turing the student's communion. Observers indicated their
perception on a five‐point Likert‐scale from 1 (strongly disagree)
to 5 (strongly agree). Items read as followed: “In my perception
the student behaves (a) … sincerely toward the teacher (e.g., is
happy when he/she interacts with the teacher, expresses that
he/she likes having the teacher around (relaxed posture, smile,
cheerful voice)), (b)… cooperatively toward the teacher
(e.g., voluntarily takes on tasks or assigned work tasks and
requests from the teacher), (c) …politely and respectfully toward
the teacher (e.g., listens attentively to the teacher, lets the
teacher finish speaking, thanks the teacher when appropriate),
(d) … cold and reserved toward the teacher (e.g., ignores the
teacher, supplies little responses to the teacher, avoids (eye)
contact with the teacher), and (e) … hostile toward the teacher
(e.g., behaves aggressively, actively disobeys the teacher's
instructions)”. Again, the option “not observable” could be
checked. The overall reliability was Cronbach's α = 0.88. For an
in‐depth understanding of the complementarity, we incorpo-
rated the items separately as single item measures.

As a proxy for the student's competence, we measured
(a) subject‐specific competence as indicated by the student's
grade on the latest report card in the school subject in which the
observation was made from 6 (excellent) to 1 (insufficient)4, and
(b) an observation of the student's subject‐unspecific learning‐
related key competences on an abbreviated version of the
measure developed by Helm et al. (2012). The items read: “In
my perception, the student (a) … can concentrate on one thing
(e.g., restricts attention to the limited learning area and is not
easily distracted from learning, can concentrate on one thing for
a long time if necessary), (b) … has creative ideas (e.g., makes
own suggestions for new solutions, shows imagination when
designing and solving tasks, brings creative ideas into the
classroom), (c) … works and learns independently (e.g., works
on tasks independently and can acquire knowledge

independently, starts working on tasks quickly and has his/her
materials ready), (d) … applies learning strategies (e.g., knows
how to proceed in order to learn something and applies suitable
strategies, can observe and evaluate his/her own learning paths
and progress)”. Ratings were given on a five‐point Likert‐scales
from 1 (strongly disagree) to 5 (strongly agree). The reliability
was Cronbach's α = 0.86.

Regarding interrater reliability, results from our second pilot
test (see above) revealed an ICC of 0.99 (ranging from 0.85 to
0.98 across videos), showing high agreement between different
raters based on the average ratings of student behavior.

4.3 | Procedure

Observations were conducted in schools from different districts
in Berlin, Germany. Prior to the investigation, all observers
underwent training consisting of three blocks of 90 min each, in
which they learned how to systematically observe social inter-
actions and acquired background knowledge on agency and
communion of teacher's interpersonal behavior in the circum-
plex space. They were further trained to systematically observe
both teacher and student behaviors in various videos using our
circumplex scale. Schools participating in our study were asked
to allow one teacher and two randomly selected students taught
by that teacher to be observed over three 45‐min school hours
by an external observer. The observers chose three consecutive
lessons in the respective school subject. Observations of daily
occurring school subjects (e.g. German) were carried out on
three consecutive days while the observations in a subject
taught only twice a week could extend over a period of up to ten
school days. Observers were instructed to fill out the ques-
tionnaire after each lesson. After the third and final observa-
tion, observers filled out the final questionnaire by
accumulating their observations from all three lessons, indi-
cated students' and the teacher's observed genders, and gath-
ered information about students' grades in the observed school
subject. In Germany, conducting systematic observations in
schools is routine for university students completing teacher
educational programs. Thus, school principals, teachers, stu-
dents and parents know that not only teachers but also student‐
teacher visit schools and occasionally gather observational data
on students. All participating teachers gave consent to the
observations being carried out in their lessons. In order to use
the collected data for scientific purposes, permission was also
obtained from the school authorities (School Senator of Berlin).
The approval was subject to the condition that no personal data
was collected in order to preserve full anonymity of the
observed teachers and students.

4.4 | Statistical Analysis

For all analyses, we used the statistical software R 4.0.5 (R Core
Team 2021). We conducted a structural analysis combining
exploratory and confirmatory approaches (see recommenda-
tions by Hopwood and Donnellan 2010) to test the model fit of
the measure in the two‐dimensional circumplex space. A de-
tailed description of the procedure can be found in the
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Supplement S1 (see Note S2). The R‐script for our analyses can
be found in the osf.

After items were discarded (the detailed item selection procedure is
reported in Note S2 in Supplement S1) that did not empirically align
with the theoretical octant or had insufficient interpersonal content
(Gurtman 1991), we computed scale means for each octant and
evaluated their confirmatory circular model fit. We used the R‐
package “CircE” (Grassi, Luccio, and Di Blas 2010) which is a R‐
implementation of Browne's Circular Stochastic Process Model
(Browne 1992) and examines the expected correlational pattern
between octants for a circular fit. The correlation between two
octants of a circumplex is defined as the cosine difference between
the angles of the two octants (r θ θ= cos ( − )ij i j ) and this correla-
tional structure can be approximated by a Fourier series function
(Browne 1992). We first specified an unconstrained model (M1). We
expanded this stepwise by constraining equal spacing (M2) which
assumes an even distribution of the variables around the circle.
Next, we constrained an equal radius which signifies an equal VL
(M3). Lastly, our fully constrained model (M4) relied on both equal
spacing and equal radius. For model fit evaluations, χ 2 as well as
the Comparative Fit Index (CFI) > 0.90, Goodness of Fit Index
(GFI) > 0.90, Adjusted Goodness of Fit Index (AGFI)> 0.85, and
the Root Mean Square Error of Approximation (RMSEA)<0.13
were considered (Gurtman and Pincus 2003; Rogoza, Cieciuch, and
Strus 2021)5.

For our main analysis, we tested whether the teacher's interpersonal
behavior was complementary to the student's communion and
competence. To estimate the correlation of the teacher behavior
octant scales with our external variables (student communion,
grades, and learning‐related key competences), we applied SSM
(Gurtman 1992; Zimmermann and Wright 2017) which tests
whether the correlational pattern of the respective external variable
with the octants conforms a cosine curve. We used the corre-
sponding R‐package “circumplex” for SSM analysis. This package
supplies 95% bootstrapped confidence intervals (with 2000 bootstrap
resamples) allowing us to draw inferential conclusions.

The association of an external variable with the octant scale i
can be expressed with the following formula (Gurtman 1992):

Let ri be the construct's correlation with the octant scale i, e the
elevation of the curve, α the amplitude, θi the octants angle, and
δ the angular displacement of the curve.

r e a θ δ= + *cos ( − )i i (1)

The elevation represents the average correlation of the external
variable with the teacher behavior circumplex. The amplitude
substantiates how much the correlation of the construct with the
circumplex differs across octants. High amplitudes indicated that
correlations between the constructs and each octant greatly differ,
whereas a low amplitude would indicate that correlations are very
similar between the construct and each octant. Thus, the amplitude
represents the effect size of the association with the circumplex
(amplitudes around 0.10, 0.16, and 0.23 can be conceived as small,
average, or large effects; Zimmermann and Wright 2017). The
angular displacement describes the peak of the cosine curve and
expresses which octant(s) are most highly associated with the ex-
ternal variable (for further details see Gurtman and Pincus 2003;

Zimmermann and Wright 2017). Thus, the displacement specifies
the angular orientation of the correlational profile on the circum-
plex space (degree) and specifies in which octant(s) the correlational
profile lies. Additionally, the correlational profile can be described
by its value on the two dimensions of agency and communion,
therefore its cartesian coordinates in the circumplex space. Addi-
tionally, R2 assesses whether the correlational structure of the ex-
ternal variable with the circumplex octants follows the expected
cosine curve and thus measures interpersonal prototypicality. Pro-
totypicality is met for values higher than 0.70 (Rogoza, Cieciuch,
and Strus 2021).

The percentage of missing data ranged from 0% for all teacher
behavior items and student learning‐related key competencies,
0‐4% for items on student communion, and 25% for school
students' grades. Results of Little's MCAR test (Little 1988)
suggested that there was no systematic pattern of missing data,
χ 2(82) = 79.71, p= 0.551. For the SSM analyses, missing data
was handled using listwise deletion since the corresponding R‐
package only provides listwise or pairwise deletion.

5 | Transparency and Openness

All study materials as well as the R analysis script can be
retrieved from https://osf.io/qmjxy/.

6 | Results

6.1 | Fit to the Structural Model

The item selection procedure (for details see Note S3 in Sup-
plement S1) revealed that in both samples (first pilot and main
study) all criteria were best met with 22 selected items (13 items
were discarded). Each interpersonal teacher behavior octant
was represented by two or three items, obtaining a parsimo-
nious and internally consistent solution (Cronbach's α > 0.64;
Spearman‐Brown coefficients > 0.60).

After item selection, scale means were computed. Means, stan-
dard deviations, and intercorrelations of the octants can be
found in Table 1. Overall, the octant scale means indicated that
teachers exhibited more high communal behavior (“helping‐
guiding”, “directing”, “participating‐tolerating”, “understanding‐
interested”) compared to low communal behavior (“demanding‐
strict”, “admonishing”, “ignoring‐resigning”, “indeterminate‐
waiting”).

Next, the intercorrelations of the octant scales were used to assess
model fit of the circumplex measurement model. The loose circular
scale layout (M1, see Table 2) achieved a good fit. Model fit did not
significantly decline after constraining equal spacing in M2 ( χΔ
2 = 13.21, dfΔ =7, p=0.067), equal radius in M3 ( χΔ 2= 6.62,
dfΔ =7, p=0.469) and both equal radius and equal spacing at the

same time in M4 ( χΔ 2= 18.77, dfΔ =14, p =0.173). Figure S2 in
Supplement S1 depicts the structure of the circumplex for observed
teacher behavior. Altogether, the configuration of interpersonal
teacher behavior scales yielded a quasi‐circumplex (Guttman 1954)
that was very similar to the ordering proposed by our theoretical
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model (see Figure 1) and showed that the scales were systematically
interrelated according to the expected correlational pattern of cir-
cumplex models (i.e., adjacent octants being more closely related
than octants being further apart).

7 | Analysis of Complementarity in Teacher
Behavior and Student Behaviors and Competence

Means, standard deviations, and intercorrelations of the student
variables can be found in Table 3. Grades and learning‐related
key competences were highly correlated constructs (r= 0.80).

Table 4 depicts the circular parameters. In the following, we
report the correlational profiles of teacher interpersonal
behavior with either student competences (Hypothesis 1) or

student communion (Hypothesis 2). Each correlational profile
is characterized by its angular orientation in the circumplex
space pointing to the interpersonal teacher behavior octant that
is most highly associated with the respective student variable.
Since each octant is characterized by a blend of agency and
communion, we examined the association of the student vari-
able with teacher agency and communion simultaneously.

7.1 | Complementarity Regarding Student
Competence

We used correlation‐based SSM to assess whether teacher
agency was complementary to student competence. We
hypothesized that the lower the teacher's agency was, the
higher the student's competence would be (Hypothesis 1).

TABLE 1 | Means, standard deviations, internal consistency, and correlations of the interpersonal teacher behavior scales (octants).

Variable M SD α 1 2 3 4 5 6 7

1. Helping‐ guiding 3.84 0.81 0.64 —
2. Directing 3.46 1.10 0.85 0.33** —
3. Demanding‐ strict 3.07 1.15 0.82 −0.10 0.37** —
4. Admonishing 2.69 1.09 0.60a −0.40** 0.02 0.52** —
5. Ignoring‐ resigning 1.85 1.05 0.79a −0.57** −0.36** 0.06 0.36** —
6. Indeterminate‐ waiting 2.78 1.19 0.85 −0.26* −0.45** −0.36** 0.06 0.45** —
7. Participating‐ tolerating 3.19 1.05 0.78 0.30** −0.21 −0.56** −0.56** −0.14 0.32** —
8. Understanding‐ interested 3.45 1.09 0.69 0.51** 0.02 −0.22 −0.50** −0.42** −0.29** 0.32**

aFor two‐item measures, Spearman‐Brown coefficients were computed. In all other cases Cronbach's α was used.
*p< 0.05.; **p< 0.01.

TABLE 2 | Fit of the interpersonal circumplex for teacher behavior to circular models.

χ 2 df RMSEA (90% CI) CFI GFI AGFI

M1 unconstrained 17.25 10 0.097 (0.000–0.172) 0.965 0.977 0.917

M2 equal spacing 30.46* 17 0.101 (0.037–0.159) 0.936 0.959 0.913

M3 equal radius 23.87 17 0.072 (0.000–0.135) 0.967 0.978 0.953

M4 equal radius & equal spacing 36.02 24 0.081 (0.000–0.132) 0.943 0.962 0.943

Note: All models were tested with k= 1, k= 2, and k= 3 bk parameters for the Fourier series correlation function. For k= 3 parameters, the best model fits were shown.
Abbreviations: AGFI, Adjusted Goodness of Fit Index; CFI, Comparative Fit Index; CI, Confidence Interval; GFI, Goodness of Fit Index; RMSEA, Root‐Mean‐Square Error
of Approximation.
*p< 0.05.

TABLE 3 | Means, standard deviations, and correlations of student's grades, learning‐related key competences, and communion.

Variable M SD 1 2 3 4 5 6

1. Gradesa 4.47 1.19 —
2. Learning‐related key competences 3.21 1.07 0.80** —
3. Sincereb 3.70 1.20 0.46** 0.48** —
4. Cooperativeb 3.73 1.30 0.46** 0.54** 0.73** —
5. Polite and respectfulb 3.90 1.20 0.50** 0.55** 0.70** 0.71** —
6. Cold and reservedb 1.91 1.13 −0.27* −0.31** −0.68** −0.57** −0.53** —
7. Hostileb 1.54 1.00 −0.44** −0.36** −0.48** −0.48** −0.60** 0.55**

aGrades: 6 = “excellent” to 1 = “insufficient”.
bSingle‐item measures were used for all analyses.
*p< 0.05.; **p< 0.01.
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These relationships should become evident in the angular ori-
entation of the correlational profile for the two student com-
petence measures (grades, learning related key‐competences)
located between the octants “indeterminate‐waiting” and
“participating‐tolerating” (see Figure 1). This implies that the
summary profile should be placed orthogonally to the com-
munion axis, entailing that student competence is uncorrelated
with teacher communion. Supporting this hypothesis, results
revealed that the teacher behavior octant “participating‐
tolerating” was most strongly associated with students' grades
and learning‐related key competences, placing the correlational
profiles at δ = 310.5°, 95% CI [288.4, 333.6], and δ = 318.8°, 95%
CI [293.2, 340.9]. This indicates that for both measures of stu-
dent competence there was a negative correlation with teachers'
agentic behavior (grade: Agency =−0.40, 95% CI [−0.55,
−0.22]; learning‐related key competences: Agency =−0.39, 95%
CI [−0.57, −0.20]), supporting Hypothesis 1. The R 2> 0.95
indicated that the correlational patterns of both student com-
petence variables with the interpersonal circumplex had suffi-
cient fit to the cosine curve (Rogoza, Cieciuch, and Strus 2021).
This means that correlations were high for octants that are
adjacent to the octant “participating‐tolerating” teacher behav-
ior and that correlations decreased for octants that were further
apart from the “participating‐tolerating” octant. The corre-
sponding correlational patterns are visualized in Figure S3 in
Supplement S1. The amplitudes indicated with 0.53 for grades
and 0.59 for learning‐related key competences that the corre-
lations highly differed across octants indicating large effect sizes
for both relationships with the interpersonal circumplex
(Zimmermann and Wright 2017).

Further, the correlational profiles were not perfectly orthogonal
to the teacher communion axis. In fact, the correlational pro-
files were also significantly associated with teacher communion
axis indicating that the higher the students’ competence was,
the more communal teachers behaved (grade: Communion =
0.34, 95% CI [0.16, 0.52]; learning‐related key competences:
Communion = 0.45, 95% CI [0.23, 0.65]). Figure 3 displays the
correlational profile plot for students' grades and learning‐
related key competences.

7.2 | Complementarity Regarding Student
Communion

In the next step we used correlation‐based SSM to test whether
teacher communion was complementary to student commu-
nion (Hypothesis 2). This relationship should become evident in
the angular locations of the correlational profiles for the mea-
sures of high student communion located between the octants
“helping‐guiding” and “understanding‐interested” (see Fig-
ure 1), and in the correlational profiles for the measures of low
student communion located between the octants “admonish-
ing” and “ignoring‐ resigning” (see Figure 1). Also, the corre-
lational profiles should be placed orthogonally to the agency
axis, entailing that student communion is uncorrelated with
teacher agency. We analyzed all items measuring high or low
student communion separately to test whether there were dif-
ferences in the association with teacher behavior according to
the valence of the student behavior. Table 4 depicts the SSM
parameters and Figure 3 the correlational profile plots forT
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student communion. For the items indicating high communal
behaviors (sincere, cooperative, polite, and respectful student
behavior), the correlational profiles were placed in the teacher
behavior octant “understanding‐interested” (sincere: δ = 342.2°,
95% CI [306.8, 14.7]; cooperative: δ = 314.9°, 95% CI [288.9, 340.2];
polite and respectful: δ = 321.6°, 95% CI [295.3, 346.3]), indicating
that understanding‐interested teacher behavior was most strongly
associated with high communal student behavior. For the items
indicating low communal behaviors (cold and reserved, hostile
student behavior), as expected, the inverted association with teacher
behavior was found: both profiles had a negative correlation with
teacher communion, placing the correlational profiles for cold
and reserved student behavior at δ = 160.5°, 95% CI [110.4, 200.8]
in the octant “admonishing” and for hostile student behavior at
δ = 122.7°, 95% CI [191.0, 152.4] in the octant “demanding‐strict”.
Supporting Hypothesis 2 for all student communion variables, the
confidence intervals for the relation with the communion axis did
not contain zero (see Table 4) indicating a significant relation
between teacher and student communion. In all cases, ampli-
tudes> 0.28 indicated high differentiations in correlations across
the octants suggesting large effect sizes for the relationship between
student and teacher communal behaviors (Zimmermann and
Wright 2017). The correlational pattern was in line with the
circumplex structure indicating sufficient fit to the cosine curve
(as seen in Figure S3 in Supplement S1) as supported by the
R2>0.90 (Rogoza, Cieciuch, and Strus 2021).

The correlational profiles of sincere as well as cold and
reserved student behavior were not significantly correlated
with teacher agency (see Table 4), supporting the assumption
that correlational profiles for student communion were
orthogonal to the teacher agency axis. However, for some
communal behaviors (cooperative, polite and respectful,
hostile) correlational profiles were significantly correlated
with teacher agency, such that profiles were not orthogonal
to the teacher agency axis. In particular, correlations with
teacher agency (see Table 4) indicated that teachers' agency
was lower toward cooperative, polite and respectful students
(cooperative: Agency =−0.29, 95% CI [−0.44, −0.13]; polite
and respectful: Agency = −0.26, 95% CI [−0.41, −0.09]) and

higher toward hostile students (hostile: Agency = 0.30, 95%
CI [0.15, 0.43]).

7.3 | Additional Analyses

We conducted several additional analyses to ensure the
robustness of our results. First, we employed additional analy-
ses accounting for the nested data structure (students nested in
teachers). Second, we accounted for control variables to test that
results were independent of teacher and student genders as well
as school type. Since the SSM‐package (Zimmermann and
Wright 2017) does not allow to account for nested data or to
incorporate control variables, we decomposed the octant scales
into teacher agency and communion scores for each student6.
We then conducted linear regression analyses predicting stu-
dent variables with teacher agency and communion while
computing cluster‐robust standard error to account for nested
data (Model 1). In a second analysis, we added teacher and
student genders as well as school type as control variables
(Model 2). Results are displayed in Table S2 in Supplement S1.
Relevant deviations from our SSM‐analysis findings were found
only for cold and reserved student behavior in association with
teacher communion: teacher communion was only marginally
significantly associated (B=−0.30, SE= 0.17, p= 0.072) with
cold and reserved student behavior when cluster‐robust stan-
dard errors were computed in Model 1. However, direction
and strength of the association remained the same as the
SSM‐analysis. For all other student communion variables, the
associations with teacher agency and teacher communion were
in line with the SSM‐analyses. Deviations in the angular ori-
entation of the correlational profiles, i.e., the location in the
circumplex, were small ( ≤θΔ 8.6°) after accounting for the
nested data structure and control variable, indicating
the teacher behavior octants most strongly associated with the
respective student variable did not change compared to the
SSM‐results. Considering the associations with the control
variables, students from primary schools obtained higher
observer ratings for their learning‐related key competencies
(B= 0.42, SE= 0.15, p= 0.006) and cooperative behavior

FIGURE 3 | Projecting students' competence (grades and learning‐related key competences; left), and students' communion (right) on teachers'

interpersonal behavior. The scale ranges from r= 0 (at the center) to r= 0.75 (at the circumference). The plot was computed using the R‐package
“circumplex” (Zimmermann and Wright 2017).
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(B= 0.71, SE= 0.25, p= 0.004), and lower ratings regarding
cold and reserved behavior (B=−0.56, SE= 0.20, p= 0.005).
Further, when taught by a female teacher, students obtained
higher observer ratings on sincere (B= 0.79, SE= 0.26,
p= 0.002), cooperative (B= 0.42, SE= 0.21, p= 0.043), as well
as polite and respectful behavior (B= 0.42, SE= 0.20,
p= 0.035). Additionally, girls obtained higher observer ratings
on sincere (B= 0.61, SE= 0.26, p= 0.018), cooperative
(B= 0.47, SE= 0.23, p= 0.044), as well as polite and respectful
behavior (B= 0.48, SE= 0.23, p= 0.035). All remaining asso-
ciations were not significant.

8 | Discussion

In heterogenous classrooms it is of crucial importance for stu-
dent learning that teachers adapt their agency, that is, the ex-
tent to which they guide and monitor a student, to the
individual learner's competence level (Decristan and
Dumont 2021). In our study we observed dyadic teacher‐student
interactions to find out the extent to which teachers adjust their
agency to student competence, according to the complemen-
tarity principle described in Interpersonal Theory (Leary 1957;
Sadler et al. 2009). The assessment of interpersonal behavior via
the Interpersonal Circumplex (Gurtman 2009; Horowitz and
Strack 2011; Kiesler 1996) accounts for the fact that agency in
teacher behavior means something different to the student
depending on whether it is accompanied by high or low teacher
communion. The same holds for teacher communion that can
either be combined with high or low teacher agency. To account
for that interdependency, we modeled teacher behavior in an
interpersonal circumplex and used Structural Summary Method
to analyze complementarity between teacher and student while
accounting for teacher agency and communion simultaneously.

8.1 | Complementarity of Teacher Agency

In our first research hypothesis, we expected teacher agency to
be complementary to student competence. In line with this
assumption, the teacher's agency in dyadic interactions was
related to the student's subject‐specific (grades) and subject‐
unspecific learning‐related key competences. The higher the
student's competences were, the less agency the teacher dis-
played toward him or her. This complementarity between
teacher agency and student competence has been referred to as
adaptive teaching and implies that the teacher dynamically
adjusts their instructional strategies and learning support to
meet the varying prerequisites and learning behaviors of the
student (Bernard et al. 2019; Corno 2008). While a student who
does not yet have well‐developed subject‐specific or subject‐
unspecific competences can be assumed to profit if the teacher
provides much guidance, a student with well‐developed com-
petences should benefit from more degrees of freedom. It is
important to keep in mind that adaptive teaching is a dynamic
process in which teacher behavior and student competence
influence each other in many dyadic interactions over time.
Hence, adaptive teaching is a fluid, reciprocal process in which
the teacher continuously calibrates their degree of agency to the
student's needs and learning behaviors (van de Pol, Volman,

and Beishuizen 2010). The teacher may initially exhibit strong
agency to support a student with lower competences, then
gradually withdraw agency as the student takes on more
responsibility and agency in their own learning. This process
strengthens the student's ability self‐concept, encourages moti-
vation, and consequently supports competence gains over time.
However, our data is only a snapshot: we measured the strength
of teacher agency given a certain student competence level,
which does not fully reflect the reciprocal influence processes
occurring over time.

Further, we found that not only teacher agency but also teacher
communion was related to the student's competence level: the
higher the students' competence the more communion was
shown by the teacher. As students profit from high communal
teacher behavior (see meta‐analyses Roorda et al. 2011; Roorda
et al. 2017), this can be a risk factor especially for low‐achieving
students. Low‐achieving students are particularly dependent on
a warm and sensitive relationship to their teacher, hence,
teachers behaving less communal toward them may even ex-
acerbate existing disadvantages for low achieving students (see
OECD 2019). This mechanism, also known as the “Matthew‐
effect” (Ceci and Papierno 2005; for review see Pfost et al. 2014),
highlights the cycle in which students starting from lower
competence levels build up their competences at a slower rate
than students starting at higher levels. Our finding that higher
teacher communion corresponds to higher student competence
is in accordance with findings on teacher‐student relationship
quality: teachers report less conflict and child dependency as
well as more closeness in relationships with high‐achieving
students compared to relationships with low‐achieving students
(see meta‐analysis Nurmi 2012). Further, a longitudinal inves-
tigation conducted by Hajovsky, Mason and McCune (2017)
revealed that student competence predicted teacher‐student
relationship quality but not vice versa: students with higher
math achievement were involved in a closer and less conflictual
relationship with their teacher at a later point in time. Our
findings align with previous studies, suggesting that students
who most need high‐quality relationships with their teachers—
specifically, those with low competencies — are often the least
likely to experience them.

8.2 | Complementarity of Teacher Communion

Our second research hypothesis stated that within the teacher‐
student dyad, teacher communion is complementary to student
communion. As expected, high teacher communion was related
to high communal student behaviors (sincere, cooperative,
polite, respectful) and low teacher communion was associated
with low communal student behaviors (hostile, cold and
reserved). These findings are in line with the results of Pennings
et al. (2014, 2018) and of Thijs et al. (2011) who also observed
complementarity in teacher‐student interactions on the
communion‐dimension. While our findings suggest that socially
competent students showing communal behavior toward their
teacher are likely to be treated in a warm and affective manner
by their teacher, they also imply that students who have not yet
learned to engage in positive, interpersonal behaviors are faced
with lower communion in their teacher's behavior. This
can result in a downward spiral of cold and negative teacher‐
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student interactions for students with problematic behaviors in
particular, creating a dysfunctional teacher‐student‐relationship
(e.g., Bosman et al. 2022; Roorda, Spilt, and Koomen 2017). In
teacher education, teachers should be trained to engage in
professional behavior even in challenging interactions with a
student. When faced with cold or even hostile student behavior,
they should refrain from responding with low communion and
instead act anti‐complementary by responding with neutral, or
even friendly behavior. As described by the complementarity
principle, such positive teacher behavior should make warm
and affective behaviors more likely even among students with
problematic behaviors. A study by Pennings et al. (2018) found
that the majority of teachers (69%), but not all of them, mana-
ged to refrain from responding hostile when confronted with
student hostility. Thus, not all teachers are equipped with the
resources (e.g., knowing which teacher behavior is dys-
functional; being able to regulate one's negative feelings toward
a student) that help them overcome dysfunctional, comple-
mentary reactions toward misbehaving students. It should be
noted, however, that suppressing a spontaneous negative psy-
chological response by acting anti‐complementary can cause
distress (Kiesler 1996; Tracey 2004) and create an emotional
burden for the teacher (e.g., Taxer and Frenzel 2015). This is a
factor which should be considered in future research endeavors.

We did not find exact orthogonality of each correlational profile
on student communion to the teacher agency axis. Teacher
communion and teacher agency are related to student com-
munion ‐ an interplay which can indicate a disadvantage for
students who have not yet learned to behave communally.
Students behaving in a non‐communal, hostile manner are met
with teachers expressing higher agency, a potentially demoti-
vating experience when mismatched with a student's compe-
tence level (Bernard et al. 2019; Hardy, Decristan, and
Klieme 2019). This finding is in line with the results of Roorda
et al. (2013) who found a negative association between teacher
agency and student communion. It seems that teachers try to
control a student's unfavorable social behaviors by directing and
monitoring them more than would be appropriate to best sup-
port their motivation and learning. It is conceivable that if a
teacher, for whatever reason, treats a student with strong
agency, the student will feel restricted in their autonomy and
react with negative, oppositional behaviors.

8.3 | Using the Advantages of the Circumplex
Model to Analyze Complementarity

We used Structural Summary Method to fully exploit the
potential of a circumplex model (Gurtman 1992; Zimmermann
and Wright 2017). Our circumplex measure of interpersonal
teacher behavior comprised eight scales. The measure showed
excellent fit to our model requiring items to conform to the
circumplex structure. We translated the theoretical under-
standing that (1) the dimensions of agency and communion
only occur in combination with each other, and that (2) the
circumplex implies a certain structure within interpersonal
teacher behavior scales, into our methodological approach.
Hence, we acknowledged that any interpersonal behavior is to a
certain degree, a combination of both agency and communion.

Previous studies investigating complementarity in teacher‐
student interactions using circumplex measures of inter-
personal teacher behaviors (Pennings et al. 2014, 2018;
Pennings and Hollenstein 2020) focused primarily on a
descriptive analysis and a graphical depiction of the inter-
dependence between teacher and student behavior. They
restricted their statistical analysis to the data provided by the
orthogonal axis agency and communion. By doing so, as the
authors explain themselves (Pennings et al. 2018, p. 55), they
were not able to examine whether the relationship of teacher
and student behavior aligned with the structural model pro-
posed by the Interpersonal Circumplex (Gurtman and
Balakrishnan1998). By describing teacher behavior as a blend of
agency and communion and applying SSM, we were able to
complement this line of research and exploit the full potential of
the structural model of the circumplex to investigate comple-
mentarity in teacher student‐dyads. Going beyond the circum-
plex approach of Pennings et al. (2014, 2018), we were able to
identify and inferentially test which interpersonal teacher
behavior octants were most strongly associated with the stu-
dent's competence and communal behaviors. In this way, we
were not only able to explore relations between teacher agency
and student competence, but also between teacher and student
communion, teacher agency and student communion, and vice
versa. Via this analytical method we discovered that lower
teacher communion was associated with lower competence
levels in the student and that teacher agency was related to the
student's communion. Our findings highlight the vulnerability
of certain groups of students to be embedded in low qualitative
relationships to their teachers, especially those deemed “at risk”
based on factors such as low achievement and low social skills
(Hannover, Koeppen, and Kreutzmann 2022; Roorda
et al. 2014). Future studies may want to investigate whether the
same complementary tendencies can be observed in teachers
interacting with students from low socioeconomic backgrounds
or ethnic minority families (e.g., Fiske 2018).

8.4 | Generalizability of Our Findings

While existing studies investigated complementarity in either
kindergarteners (Roorda et al. 2013; Roorda, Spilt, and
Koomen 2017; Thijs et al. 2011) or secondary school students
(Mainhard et al. 2012; Pennings et al. 2014; 2018), we analyzed
complementarity in both primary and secondary school stu-
dents and thus in an age group not previously studied. Children
build attachment relationships with their nonparental care
providers (Pianta and Steinberg 1992) in kindergarten (see
meta‐analysis Ahnert, Pinquart, and Lamb 2006) and school
(e.g., Li et al. 2022; Verschueren 2015). However, as children
grow older, the importance of the teacher as an attachment
figure decreases (Verschueren and Koomen 2012), and teacher‐
student relationship quality declines in its warmth and close-
ness (e.g., Collins et al. 2017; Horn et al. 2021; Wu and
Hughes 2015). Against this background, we wanted to add to
the current state of research by examining complementarity in
teacher‐student dyads in primary and secondary schools and
thus in a broader age group of students. Our additional analyses
revealed that the associations of teacher interpersonal behavior
with the student's competence and communion did not change
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after controlling for the school type (primary vs. secondary).
Taken together, our findings suggest that the complementarity
principle holds irrespective of students' class level, as is pre-
dicted by Interpersonal Theory (Carson 1969; Leary 1957).

A strength of our study was that we were able to include a broad
spectrum of schools from a city with several million inhabitants,
as each of the 39 observers visited a different school. Schools
were located in neighborhoods that varied in regard to their
ethnic composition and families' socioeconomic status. Thus,
our sample of children and adolescents was highly diverse and
reflective of the large heterogeneity of students attending pri-
mary and secondary schools in Germany. This suggests that the
generalizability of our findings is not limited by a selective
sample.

9 | Limitations

We are aware that our study has limitations that should be
considered in future studies. First, we used students' grades as
proxies for their subject‐specific competences to test comple-
mentarity of teacher agency to student competence. Though
students' subject‐unspecific competences were also considered,
future studies should use standardized tests instead of grades to
measure student subject‐specific competence as grades may be
biased by, for example, student gender (e.g., Hofer 2015) or
migration background (e.g., Bonefeld and Dickhäuser 2018).
Although we consider it an innovation of our study to have
operationalized the student's agency via his or her scholastic
competence, it would have been an interesting addition to also
have applied the scale by Roorda et al. (2013) and Thijs et al.
(2011) to observe the students' agentic behavior (initiative,
dominance). We would have expected positive correlations
between our competence measure and Roorda et al.'s and Thijs
et al.'s agency measure.

Second, because direct observations are a very time‐consuming
method, only one observer per classroom was used. Although
our first pilot test revealed that there was high interrater
agreement regarding the items' interpersonal content and all 39
raters of our study went through extensive training, we were not
able to calculate interrater reliability. Though rater bias (Hoyt
and Kerns 1999) might have impacted the results, we were able
to minimize strong dependencies with rater subjective attitudes
by using a high number of raters. Additionally, in our second
pilot study, we investigated the interrater reliability among our
observers of the video sequences on teacher‐student interac-
tions. Considering the mean of ratings, we had excellent in-
terrater agreement with ICCs ranging from 0.92 to 0.99 for
teacher interpersonal behavior and ICCs ranging from 0.85 to
0.98 for student behavior (Cicchetti et al. 2006). All values were
above or comparable to the agreement across raters reported by
Thijs et al. (2011, p. 38), Roorda et al. (2013, p. 148), and by
Roorda, Spilt and Koomen (2017, p. 79). Thus, we found these
interrater reliability values to be acceptable.

Third, we had the teachers' and the students' behavior assessed
by the same person, raising the concern of common method
bias (Podsakoff et al. 2003). To mitigate any issues, we used

different operationalizations of teacher versus student com-
munion/agency to reduce such bias. Raters were instructed to
observe teacher communion and agency on our circumplex
measure, student communion on a communal behavior scale,
and student competence on a scale capturing learning‐related
key competences. It is therefore unlikely that the observers'
assessment of teacher agency/communion was directly influ-
enced by their assessment of student competence/communion.
Further, although observers were not instructed about the
complementarity principle, it cannot be ruled out that they
expected to see complementary tendencies in teacher and stu-
dent. This potential bias should also be mitigated by the fact
that we used different operationalizations of teacher and stu-
dent behaviors.

Lastly, due to our cross‐sectional design we cannot draw con-
clusions about the sequence of teacher‐student interactions. A
teacher's interpersonal behavior can be both a reaction to a
student's preceding actions or an antecedent of a student's
subsequent behavior. While the observations did span three
measurement points, only data aggregated across the three
observations was available for analysis.

10 | Practical Implications

The present study indicates that interpersonal theory and the
complementarity principle (Carson 1969; Leary 1957) can be
used to describe and predict teacher interpersonal behaviors in
dyadic interactions based on a student's communion and
competence. Educators and teachers can benefit from our
findings by gaining a more nuanced understanding of how
teacher behavior is influenced by student characteristics. An
influence which can be to the detriment of students who have
not yet learned to behave in a communal manner or who have
rather poor scholastic competences. Our findings suggest that
high‐achieving students receive more warmth (communion) as
compared to low‐achieving students. Teachers may unin-
tentionally show less warmth towards low‐achieving students
because they themselves feel little joy in instructing a student
who has seemingly lower potential. Some teachers may mis-
takenly believe that they can motivate a low‐achieving student
through less communal behavior. Regardless of the teacher's
intentions, negative effects on student motivation and per-
formance outcomes (Roorda et al. 2011; Roorda et al. 2017), as
well as quality of the teacher‐student relationship are to be
expected (Kreutzmann et al. 2024; Pianta, Hamre, and
Stuhlman 2003). Educators should be mindful of this dynamic
and strive to offer supportive warmth, in particular to students
with lower academic competence. After all, it is precisely these
students for whom a high‐quality relationship with the teacher
can be an important resource. In this way, a vicious circle can
be avoided in which negatively colored interactions with the
teacher further reduce the student's motivation and learning
success.

Professional teacher behavior is characterized by a high degree
of warmth and sensitivity (high communion), as this is known
to benefit student motivation and performance and fosters a
positive relationship between the teacher and the student
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(Roorda et al. 2011; Roorda et al. 2017; Pianta 1992). Moreover,
to respond to individual differences in students' learning pre-
requisites and behaviors, professional teacher behavior is
complementary in its agency to the student's competence
(Bernard et al. 2019). Our results can inform practitioners and
researchers in school psychology that interpersonal teacher
behavior is always a blend of agency and communion: investi-
gating the dimensions separately can thus be insufficient to
identify advantageous and disadvantageous interpersonal
teacher behaviors. Our newly developed circumplex‐
observation instrument can be used as a self‐reflection feedback
tool by teachers and as an observation tool by school psychol-
ogists to identify both supportive and problematic teacher‐
student interactions. To more effectively support disadvantaged
students (with regard to their scholastic competence or social
skills), special attention should be given to the quality of
interpersonal teacher behavior in dyadic interactions ensuring
that all students receive the necessary warmth and adaptive
guidance to foster their academic growth.
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Endnotes

1In fact, our study is not the first to define (student) agency in terms of
competence rather than activity/dominance. The distinction between
communion and agency is used in many lines of psychological
research, not only to describe interpersonal behaviors, but also person
perception, personality traits and personality disorders, values,
motives, and goals (e.g., Abele et al. 2016; Locke 2000). While within
Interpersonal Theory agency is defined as whether the person takes
the lead, influences and dominates the other person, or is passive and
submissive in the relationship (e.g., Leary 1957), within research on
person perception, agency is called competence and assumed to be
ascribed to varying extents to a person depending on whether they
belong to a high or low status group (Stereotype Content Model;
Fiske 2018).

2The school system in Berlin, Germany, consists of primary education
(‘Grundschule’, grades 1–6) followed by secondary education, which
is divided into lower (‘Integrierte Sekundarschule’) and upper
(‘Gymnasium’) academic tracks (grades 7–13).

3The results of the pilot test support the idea that all forms of inter-
personal behavior combine elements of both agency and communion.

Table S1 in Supplement S1 shows the angles for each item based on
the ratings (see Note S2 in Supplement S1). These angles tell us that
none of the items align perfectly with either axis. If an item had
aligned perfectly with the agency axis, we would see angles of 90° or
270°, and if it aligned perfectly with the communion axis, the angles
would be 180° or 360°. Since no item showed these angles, raters did
not view any item as one‐dimensional—either entirely agentic or
entirely communal. Instead, every item reflects a mix of both quali-
ties, with varying levels of agency and communion combined in each.

4The grading scale in Germany ranges from 1 (very good) to 6
(unsatisfactory). To improve understanding for our international
readership, we have recoded the scale so that low student grade
values stand for high competences and high values for low
competences.

5The cutoff for RMSEA values deviates from the established standards
(RMSEA< 0.08; Hu and Bentler 1999) because RMSEA values in
circumplex models can be biased due to the high correlations
between octant variables. Hence, it is recommended (Gurtman and
Pincus 2003; Rogoza, Cieciuch, and Strus 2021) that RMSEA values
< 0.13 indicate adequate model fit if other fit indices suggest
acceptable fit.

6Octant scale scores can be decomposed by computing the sum of the
octant scale scores weighted by the sine (for agency) or cosine (for
communion) of the theoretical circumplex position (for more infor-
mation see Gurtman 2009). The corresponding formulae can be
found in the Supplementary Material (see note in Table S2 in
Supplement S1).
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