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Abstract

Teachers’ self-perceptions and their students’ perceptions of the three basic dimensions
of instructional quality were compared based on a sample of 171 classes and their teach-
ers in German secondary education. Low to moderate correlations (r = .35 to .50) were
found between the two perspectives. Differences in perceptions vary across teachers based
on favorable and less favorable students’ assessments. Results from latent profile analy-
ses based on perception combinations of teachers and their classes hint at four differen-
tial profiles, reflecting to a large extent patterns of under- and overestimation of people’s
own competence identified in previous research. Significant differences in gender among
individuals assigned to the four profiles could be found. Implications of identifying the
divergence between teachers’ and students’ perceptions of instructional quality for reflec-
tive practice are discussed.

Keywords Dunning—Kruger-effect - Instructional quality - Latent class analysis - Teachers’
self-perceptions

Theoretical framework

Based on the paradigm of reflective practice (Schon, 1983), teachers’ self-reflection on
teaching is considered an important prerequisite for professional development (Bengtsson,
2003; Ross & Bruce, 2007). Within the paradigm, reflection-on-practice focuses on how
practitioners can change their methods or how they should move in new directions (Schon,
1983) and, with respect to teachers, this means becoming more-reasoned actors by ques-
tioning routines (Cruickshank, 1987) as well as by confronting personal assumptions and
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values as a consequence of experiencing perturbations in practice (Smyth, 1992). Conse-
quently, reflective practice involves obtaining evidence about one’s impact on how students
benefit from teaching and how this impact could be improved (Benade, 2015; Hattie 2009).
When teachers rely on their own perceptions of instructional quality, different mechanisms
of bias can lead to miscalibrated perceptions and, consequently, to a learning environment
that does not fit students’ specific needs. Reflective practice therefore involves compar-
ing self-perceptions with external data (e.g. students’ perceptions). For characteristics of
instructional quality, such comparisons are possible by obtaining both self and other per-
spectives with the help of standardized feedback questionnaires.

Previous research shows that teachers’ self-perceptions and others’ (students’ or external
observers’) perceptions differ considerably from one another, with most studies reporting
only small to moderate correlations between measurements of self and others’ perspectives
(Clausen, 2002; Fauth et al., 2014; Kunter & Baumert, 2006; Maulana et al., 2012; Wag-
ner et al., 2016; Wisniewski et al., 2020). This can be accounted for by perspective-spe-
cific validities (Fauth et al., 2014; Wettstein et al., 2016), meaning that different points of
view “tap different aspects of the classroom environment, rather than the same underlying
construct” (Kunter & Baumert, 2006, p. 234). However, for some measures, the construct
structure of instructional quality based on teachers’ and students’ perceptions is similar
(Kunter et al., 2008; Wisniewski et al., 2020), making a comparison of the two perspec-
tives possible.

In general, as discussed by Clausen (2002), the correlation between teachers’ and stu-
dents’ perceptions of instructional quality is lower for high-inference characteristics that
are partly influenced by students’ preconditions (e.g. motivation, interest or prior knowl-
edge). Additionally, they are lower when more-difficult characteristics are observable.
The three basic dimensions of instructional quality are based on items with relatively low
inference but, on the other hand, they are not easily observable but result from classroom
interaction (Wisniewski et al., 2020). This means that teachers and students both judge the
instruction provided, but divergence arises from subjective assessments of how effective
this instruction is.

When reflective practice is considered as the questioning of one’s own assumptions
about teaching, then comparisons of perceptions can be used to adapt teaching to students’
needs as well as to identify miscalibrations of one’s own perceptions. The measurement
of instructional quality characteristics from different perspectives allows such comparisons
based on relevant criteria. The comparison of perception differences based on question-
naire data is considered a common way to identify blind spots in one’s own perception and
adapt teaching to students’ needs (Helmke & Lenske, 2013). They help to question one’s
own assumptions and prevent reflection based merely on validating and perpetuating one’s
own view (Larrivee, 2006). Therefore, Hattie (2009) suggests that critical self-reflection as
proposed by Schon (1983) needs to be enriched by evidence in the form of external data (in
the form of feedback). Antoniou and Kyriakides (2011) state that critical reflective practice
by teachers must utilize a combination of feedback from others, educational research, and
their own perceptions. Instead of using criteria that are only subjectively perceived as rel-
evant—different models of instructional quality provide characteristics that correlate with
high achievement gains (Klieme et al.,2006 Slavin, 1994; Wisniewski et al., 2020).

Estimating the degree of disagreement between teachers and students is also important
for understanding how teachers can benefit from feedback. Accordingly, studies of differ-
ences between student and teacher ratings of instructional quality can not only advance
the current state of research, but also benefit educational practice. Existing research shows
that inaccurate self-perceptions are relatively stable towards feedback (Hacker et al., 2000;
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Helzer & Dunning, 2012; Simons, 2013) and low performers have difficulties in calibrat-
ing their self-perceptions based on feedback (Brett & Atwater, 2001; Kruger & Dunning,
1999). These individuals do improve the accuracy of their self-assessment through feed-
back when it is continuous, concrete, and specific (Miller & Geraci, 2011), which is con-
sistent with more-general findings showing that feedback is ineffective when it focuses on
very general observations (Braga et al., 2014; Kornell & Hausman, 2016), or when it is
related to personality characteristics instead of actual behavior (Hattie & Timperley, 2007;
Kluger & DeNisi, 1996). This means that people who over-estimate their performance
need different feedback from those who assess their own performance realistically or tend
to under-estimate themselves.

In this article—after a brief outline of the state of research on differences between stu-
dents’ and teachers’ perceptions of instructional quality—we report how teachers’ self-per-
ceptions and students’ perceptions are related, how differences in perception vary across
teachers based on assessments of favorable and less-favorable students’ assessments, and
how these differences are moderated by person and context variables.

Assessing instructional quality

A common method for assessing characteristics of instructional quality are questionnaires
including items that are associated with high learning outcomes (Kunter & Voss, 2013).
These can usually be answered from different outside perspectives (observers, students)
and from a teacher self-perspective (Helmke & Lenske, 2013). With students providing the
least- expensive way to obtain formative evaluation feedback, it is disputed if and to what
respect students’ knowledge and experience enables them to provide reliable and valid
information on these characteristics (Lamb, 2017). Primary students have been shown to
distinguish teaching quality and popularity insufficiently (Fauth et al., 2014) and it has
been shown that—even for college students—discriminant validity can be compromised by
very trivial interventions such as giving students chocolate before they evaluate the teach-
ing quality (Hessler et al., 2018; Youmans & Jee, 2007).

Nonwithstanding, many studies have shown that, when applying questionnaires that are
based on sound theory, students’ perceptions of instructional quality exhibit a high degree
of discriminant validity (Balch, 2012; Ferguson, 2012; Gaertner, 2014; Kane & Staiger,
2012; van Petegem et al., 2008; Wagner et al., 2013; Wisniewski et al., 2020) and relevant
outcomes of teaching (e.g., student achievement) are predicted more accurately by stu-
dents’ perceptions than by teachers’ self-perceptions (De Jong & Westerhof, 2001; Fraser,
1991; Clausen, 2002; Kunter & Baumert, 2006; Pham et al., 2012; Seidel and Shavelson
2007). Additionally, as aggregated data, students’ perceptions are more reliable than teach-
ers’ self-perceptions (Kyriakides et al. 2014). Taking these findings into account, com-
paring teachers’ self-perceptions with students’ perceptions of instructional quality is still
a comparison of subjective data with other subjective data does not allow a decision to
be made about which perspective is more accurate. However, students’ perceptions can be
considered an important source of information for identifying teachers’ miscalibrated self-
assessments that can adversely affect the effectiveness of teaching.

A comparison can be based on different quality criteria. There are several frameworks
of instructional quality (see Wisniewski et al., 2020 for an overview). One of the most
prominent models, the so-called three basic dimensions, includes the generic factors of
classroom management, cognitive activation, and student support (Klieme et al.,2006
Praetorius et al., 2018). Classroom management includes rules and procedures, measures
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of coping with disruption, and smooth transitions, which directly influence time on task
(Seidel and Shavelson 2007). These three dimensions have been shown to predict students’
cognitive, motivational and affective learning outcomes (Praetorius et al., 2018) and can be
obtained independently of students’ age, school subject or school type (Wisniewski et al.,
2020). Cognitive activation integrates challenging tasks, connects newly-introduced con-
cepts to prior knowledge, and encourages students in elaborate thinking and classroom dis-
cussion (Lipowsky et al. 2009), stimulating deep forms of thinking and conceptual under-
standing during learning (Klieme et al., 2006). Supportive climate refers to aspects of the
teacher—student relationship, including a caring behavior, a productive way of dealing with
errors, and constructive feedback (Klieme et al., 2006). With its very strong theoretical
foundation and multiple verifications by confirmatory factor analyses (Fauth et al., 2014;
Kunter and Voss2013), the model offers a parsimonious structure for operationalizing the
construct of instructional quality. Previous research has shown different results of compa-
rability of the three basic dimensions across different perspectives: Kunter and Baumert
(2006) found different factor structures for both perspectives and concluded that they are
indeed different constructs. They also reported that only one of the three factors, classroom
management, was comparable between teachers and students and that there was significant
agreement between the two groups when this factor is assessed. Other research has demon-
strated that the assessment of the three basic dimensions is indeed invariant across teachers
and students (Kunter et al., 2008; Wisniewski et al., 2020). In order to make claims about
the agreement or divergence of teachers and students when assessing instructional quality,
measurement invariance of the two perspectives is a basic prerequisite.

In discussing the differences between generic aspects and subject-specific aspects of
instructional quality, Lipowsky et al. (2018) show that the basic dimensions of instruc-
tional quality can be supplemented by subject-specific instructional quality, whereby the
generic and subject-specific factors are largely independent of each other.

Also, in differently-designed questionnaires for surveying the learning environment,
considerable divergences between student and teacher perceptions are found (Fraser,
2007). Findings from research on teacher—student interpersonal relationships and behav-
ior revealed that a large proportion of the teachers tend to overestimate aspects of their
behavior which are positively related with students’ motivation and achievement compared
with their students’ perceptions. Additionally, teachers’ tendency for underestimation of
teaching aspects which are perceived as negative are widespread (Den Brok et al., 2006;
Maulana et al., 2012).

Explanations for the divergence of perceptions

There are several explanations for self—other perception differences related to different
tasks from personality and social psychology. While self-perceptions are characterized
by privileged access to thoughts and are not dependent on interpretation of behavior, the
perceptions of others rely on indirect behavioral indicators, drawing inferences, and inter-
preting behavior (Fauth et al., 2020). On the other hand, people’s difficulty in detecting
their own stable (positive and negative) behavioral tendencies stems from a lack of aware-
ness similar to the phenomenon that fish are said to find it difficult to detect water (Kolar
et al., 1996; Leising et al., 2006). Self- perceptions are less associated with actual behavior
than the perceptions of others (Kolar et al., 1996). Summarizing differences between self
and other ratings, the SOKA model (self—other knowledge asymmetry) by Vazire (2010)
assumes that there are differences in the information that is available for a rater, as well as
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differences in the processing of that information. Regarding the latter, the model accounts
for the degree of ego involvement that differs between self and other ratings. In turn, this
can lead to miscalibrated self-perceptions: “Judges have a lot more at stake when they are
also the target than when they are judging someone else” (Vazire, 2010, p. 284).

Another reason for self-perceptions differing from others’ perceptions is a specific
cognitive bias phenomenon defined by Kruger and Dunning (1999). Less-skilled people
usually overestimate their performance because they are less able to reflect accurately on
what they do, whereas highly-skilled performers underestimate their skills because of their
overestimation of other people’s skills (and therefore underestimate their own relative com-
petence) and out of modesty (Dunning et al., 2003). Although there is a low to moder-
ate correlation (r=0.39) between self-assessment and actual ability (e.g. with respect to
examination taking), people who perform particularly poorly are unaware of their incom-
petence, while those who perform particularly well tend to underestimate themselves and
are not fully aware of their good performance compared with peer group members (Kruger
& Dunning, 1999). This effect—often called the Dunning—Kruger-effect—was originally
attributed to metacognitions, assuming that the same skills that are necessary to solve a
cognitive task are necessary to recognize whether the processing of that cognitive task
is successful. Because people who are less competent in a task cannot produce a correct
result, they cannot recognize a correct result. This leads them to overestimate their own
abilities. When Kruger and Dunning (1999) split subjects into quartiles based on their abil-
ity in different tasks, those in the bottom quartile overestimated their performance the most
strongly, while those in the top quartile slightly underestimated their performance. Until
now, various alternatives have been presented to explain Kruger and Dunning’s (1999)
findings. Krueger and Mueller (2002) argue that the observable effect is a distortion that
arises as a result of a regression to the middle of the self-assessment: both subjects with
above-average competence and subjects with below-average competence tend to assess
their abilities as average. This could also explain why the best performers in Kruger and
Dunning’s (1999) surveys underestimated their abilities. However, recent research with sta-
tistical control for this tendency of regression to the mean shows that the Dunning—Kruger
effect can be reduced somewhat but cannot be fully explained by regression to the mean
(MclIntosh et al., 2019).

One moderator of the association between self-assessment and objective performance
is the specificity of the items that are used to measure perceived ability (Ackerman et al.,
2002; Zell & Krizan, 2014). Self-assessments are generally more precise for narrowly-
defined areas of behavior that are based on clear criteria (e.g., “I intervened quickly and
consistently when students ignored classroom rules”) than for broader areas that are based
on an overall impression (e.g., “I’'m good at classroom management”). These findings are
relevant for the present study because they suggest a specific and criterion-based operation-
alization of instructional quality.

Gender influences

Generally, misjudgments of people’s own abilities or performances are moderated by dif-
ferent variables, with gender being one of the most influential ones (Lindeman et al., 1995;
Lundeberg et al., 1994, 2000). Significant gender differences are found for many kinds of
tasks, with men tending to assess their performances more positively, while women’s self-
evaluations are generally inaccurately low. Existing research has also shown that women
especially underestimate their achievements in masculine-stereotyped tasks or domains
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(Beyer & Bowden, 1997). Ehrlinger and Dunning (2003) found no actual differences
between female and male college students’ performance on a science test, but female stu-
dents underestimated their performances because they thought less of their general scien-
tific reasoning abilities. Similarly, female managerial students assess their own abilities that
qualify them for a leadership position significantly lower than their male counterparts do
(Bosak and Sczesny 2008). These findings indicate a pervasive gender bias in self-concepts
related to performance. However, to the best of our knowledge, the question of how gender
can affect the self-perceptions of teachers (especially in comparison to their students’ per-
ceptions) is still unresolved.

The present study

Previous research shows that teachers generally perceive instructional quality characteris-
tics differently from students. However, it is unclear how teachers differ from each other in
perceiving these characteristics compared with their students’ perceptions. Previous find-
ings do not address the question of how the differences vary between those teachers whose
instructional characteristics are perceived favorably by students and those whose instruc-
tional characteristics are perceived less favorably. The purpose of the present study was to
further explore the relationship between teachers’ and students’ perceptions of instructional
quality by investigating patterns of teachers’ over- and under-estimation of characteristics
of generic instructional quality compared with students’ perceptions. On the one hand,
this study aimed to generate further findings about the different perception perspectives on
teaching and explain these differences.

On the other hand, these findings can be used to provide teachers with important infor-
mation for reflecting on their own teaching based on student feedback and self-perceptions.
This knowledge about possible explanations for differences in perception, for example,
could lead to a more self-critical attitude toward one’s own teaching when teachers over-
estimate themselves to a particularly high degree. At the same time, it might encourage
teachers who under-estimated their teaching (especially female teachers) to think somewhat
more positively about their own teaching. Therefore, the research design encompassed the
testing of hypotheses about differences in perception and the investigation of differential
perception profiles.

After testing whether teachers’ and students’ perceptions obtained with the instrument
used were comparable or, in other words, whether the measurement of instructional quality
is invariant across the two (RQ1), we investigated how self-assessment and external assess-
ment by students of instructional quality are correlated and whether and to what extent this
correlation differs depending on the external assessment (RQ2). Following up on previ-
ous research dealing with self-perceptions that has shown different patterns for women and
men when assessing their own behavior, we investigated whether gender effects on self-
assessment known from other contexts can also be transferred to teachers’ assessments of
teaching (RQ3). To this end, we put forward four specific hypotheses:

e The perception of instructional quality can be obtained by the same measurement

model for students and teachers (H1).
e Teachers’ self-perceptions and students’ perceptions are moderately correlated (H2.1).
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e Teachers’ self-perceptions differ in a systematic way from students’ perceptions regard-
ing the dimensions of classroom management (H2.2.1), cognitive activation (H2.2.2)
and student support (H2.2.3):

e (a) Overestimation of instructional quality characteristics is largest among those
whose lessons are perceived unfavorably by their students.

e (b) Correct estimation or underestimation can be found among those assessed
favorably by their students.

e Male teachers show a tendency to significantly overestimate their own instructional
quality (H3).

The three hypotheses are related to perception differences with respect to three
separate characteristics of instructional quality. If patterns of over- and under-esti-
mation of teachers’ perceptions compared with students’ perceptions can be shown
for these three dimensions—given the multidimensionality of instructional quality—it
must be clarified if the simultaneous consideration of all three dimensions allows the
identification of teacher profiles that reflect their perception of instructional quality
in general relative to their students’ perceptions. Therefore, in a next step, we used a
more-exploratory method to investigate typical inter-personal patterns in the devia-
tion of self-assessment from an external assessment with regard to instructional qual-
ity in general. We analyzed the extent to which different profiles occur in the com-
bination of teacher and student assessments of the three dimensions of instructional
quality (RQ4). Finally, we explored if and to what extent personal and context vari-
ables (grade, school type, school subject, teacher gender) are associated with the per-
ception profiles to which teachers belong (RQS5).

Because student assessments of teaching in primary and secondary schools are unsuit-
able or only suitable to a very limited extent for accountability purposes of teachers to
supervisors (Rohl & Rollett, 2021), we limit interpretation of our findings to their rele-
vance for teachers’ self-reflection on their instruction.

Sample

The sample consisted of 171 teachers (51% female) teaching classes in grades 5-12
at eight German schools from three different school types. The corresponding student
sample consisted of 4108 students. These three school types are university prepara-
tory high schools (Gymnasium), intermediate secondary schools (Realschule) and
vocational schools (Berufliche Schule). Within the German school context, these are
three types of secondary schools, with the first two starting from grade 5 and both
requiring certain entry grades from grade 4 (primary school), and vocational schools
starting from grade 10 and requiring the completion of junior high school.

Data collection

Students’ perceptions of instructional quality (with an average cluster size of 22.3)
were surveyed during the period from September 2017 to October 2019 via an online
portal. The data stem from the everyday school context, rather than being obtained for
research purposes: teachers collected feedback for their professional development and
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then provided the results for scientific analysis. This is why a period of this duration
was chosen. No extra incentive was provided for teachers or students. For every sur-
vey, teachers assessed themselves on the same items as their students before they had
received the students’ assessments. Because of the technical nature of the online por-
tal and privacy restrictions, no personalized student data were obtained. Personalized
teacher data were anonymized before being transferred to us for analysis. The heter-
ogenous database reflects the variety of different school types in the German school
system, but it does not constitute a representative sample of the school system in a
narrower sense. Teachers decided to use the online feedback portal voluntarily, which
means that the sample was restricted to those teachers who were willing to reflect on
their teaching based on student feedback or simply wanted to try out this instrument.

Measure

Students’ and teachers’ perceptions of instructional quality were surveyed using the
teaCh questionnaire (Wisniewski & Zierer, 2020) consisting of 29 items, which refer
to the seven categories of care, control, conferment, clarity, challenge, consolidation,
and captivation (see Table 1). The items for teachers are identical to the student ver-
sion but are formulated from the teacher’s perspective. As most of the item formula-
tions focus on the teacher (e.g., “The teacher had high expectations of me”; “I had
high expectations of the students”), the questionnaire measures comparable self—other
perceptions of teacher’s behavior in the classes.

As latent second-order factors, these categories load on the known three basic
dimensions of instructional quality, namely, classroom management, cognitive acti-
vation, and student support (Praetorius et al., 2018), which were used for analyses
in this study. Both versions were rated on a four-point Likert-type scale, ranging
from 1: I Don’t Agree to 4: I Agree. The instrument has been shown to measure gen-
eral instructional quality in a valid way and that the measurement is generalizable
across school types, school subjects, and grade levels in a secondary school context
(Wisniewski et al., 2020). It also allows a valid comparison of student and teacher
perspectives.

Statistical analyses

Using the actual sample, we conducted a two-level confirmatory factor analysis of
the assumed factor structure of seven first-order factors and three second-order fac-
tors referring to the basic dimensions of instructional quality. To compare the values
of the student and teacher perspective of instructional quality in our analyses, at least
a metric invariance between the two perspectives is necessary. For testing this, the
models with the restrictions were compared between the groups with the less restric-
tive precursor. x? statistics have proven to be an unreliable indicator of measurement
invariance for large samples because significant p-values can be obtained almost irre-
spective of actual differences of model fit (Cheung & Rensvold, 2002; Kline, 2016).
As an alternative, goodness-of-fit indices can be used as a more-reliable source of
information to test for measurement invariance. As proposed by Meade et al. (2008),
ACFI<£0.002 was chosen as a comparative indicator. To ensure an even better com-
parability of the two perspectives, equal item loadings for students and teachers were
specified for the subsequent analyses.
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To show systematic miscalibrations of self-perceptions, most research on the Dun-
ning—Kruger effect uses the percentile ranks of actual performance and self-assess-
ments (Kruger & Dunning, 1999). Therefore, factor scores were scaled in the same
way to test the relevant hypotheses.

For the in-depth regression analyses, we used the factor scores for the three basic
dimensions of instructional quality provided by the program MPlus 8.2 (Muthen & Muthen
2012-2019). A latent profile analysis (LPA) based on teachers’ self-perception compared
with the students’ perceptions of their classes was conducted, also using the three basic
dimensions of instructional quality. Because teachers were nested in schools, we accounted
for possible dependencies in our data by correcting standard errors and a chi-square test of
model fit (TYPE =COMPLEX), with schools used as clusters. To identify the best-fitting
profile solution, we estimated fit indices (BIC, aBIC, AIC), likelihood ratio tests (Vuong
likelihood ratio test and Lo-Mendell-Rubin likelihood ratio test, entropy) and the number
of subjects per assumed class for different solutions.

After identifying perception profiles, we tested if person and context variables were
associated with the assignment of teachers to these profiles. We used the grade that was
taught, the school type, the school subject, and the teacher’s gender for this analysis.

Results
Descriptive results

All observed item means were slightly above the theoretical mean (ranging from 2.99 to
3.54 for teachers and from 2.98 to 3.35 for students), with standard deviations ranging from
0.60 to 0.92 for students and from 0.62 to 0.88 for teachers. Responses were approximately
normally distributed with skewness ranging from— 1.44 to — 0.33 for teachers and from
— 1.43 to — 0.49 for students. Kurtosis values ranged from —0.61 to 1.79 for teachers and
from —0.61 to 1.77 for students. More specific descriptive data can be found in the Table 2
in the "Appendix".

Measurement model

The test for measurement invariance across teachers and their classes pointed to an
acceptable fit for the sample. Using ACFI<0.002 as comparative indicator (Meade
et al., 2008), results pointed to strong measurement invariance between the groups
(see Table 3). The measurement model with equal item loadings for teachers and stu-
dents used in the following pointed to an acceptable fit for the sample (CFI=0.93
TLI=0.92, RMSEA =0.02 SRMR;,;, =0.03, SRMR_cen =0.10). Intraclass corre-
lations for the 29 items on the student level were substantial with ICC, ranging from
0.08 to 0.24 (median 0.17) and ICC, ranging from 0.68 to 0.88 (median 0.82).

@ Springer



Learning Environments Research

Classroom Management
100

80
60

40

Percentile

20

Quartile

Cognitive Activation
100
80
60

Percentile

40
20

Quartile

Student Support
100

80
60

Percentile

40
20 e student perception

0 self perception

Quartile

Fig.1 Self-perception and aggregated student perceptions of instructional quality

Deviations between teachers’ self-perceptions and students’ perceptions

The correlations between self-perception and aggregated students’ perception were
r=0.52 (p <0.001) for classroom management, r=0.35 (p <0.001) for cognitive acti-
vation, and r=0.40 (p <0.001) for student support. For all three basic dimensions,
teachers in the bottom quartile overestimated their performance based on student per-
ceptions, whereas teachers in the three other quartiles either agreed with their stu-
dents’ perceptions or underestimated their performance (Fig. 1).
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Influence of gender

Female teachers received better ratings than male teachers, with small but significant
differences for all three basic dimensions (¢, [127]1=2.52, p <0.05; 1-,[129] =3.08,
p<0.01; rg[132]=3.34, p<0.01). Self-perceptions were significantly different
between female and male teachers (with more favorable self-perceptions for men)
for classroom management and cognitive activation, but not for student support
(tep [166]=—2.57, p<0.05; to4 [169]=— 2.04, p <0.05; t45[169] =— 1.77, p>0.05),
See Table 4.

In predicting teachers’ self-perceptions using student perceptions and teachers’ gender,
both variables showed significant effects. Together, student perceptions and teachers’ gen-
der explained between 18 and 36% of variance in the self-perception for the three dimen-
sions of classroom management, cognitive activation, and student support (Table 5.)

Identification of different perception profiles

The fit indices, likelihood ratio tests and number of subjects per assumed class for
solutions for classes 1-12 are shown in Table 6. Both, the Vuong and the Lo-Men-
dell-Rubin likelihood ratio test supported the four-class-model. In addition, the dif-
ference of aBIC to the next number of classes decreased most significantly from 3 to
4 (AaBIC=148) and from 4 to 5 (AaBIC =98). Therefore, the four-class-model was
selected for further analysis.

Class 1 (10.53%) was characterized by the lowest student assessments of instruc-
tional quality and significant differences between students’ and self-perceptions for
classroom management and cognitive activation (p <0.001), whereas no perception
difference was found for student support (p=0.10) for this class. Class 2 (21.05%)
was characterized by the second-lowest student assessments and significant percep-
tion differences for classroom management (p < 0.05), cognitive activation (p <0.001)
and student support (p <0.01). Class 3 (40.35%) was characterized by teachers’
underestimation of all three dimensions of classroom management (p <0.01), cog-
nitive activation (p <0.01) and student support (p <0.05) compared with their stu-
dents’ perceptions. Class 4 (28.07%) was characterized by the most-positive student
assessments, agreement of self with students’ perceptions for classroom management
(p=0.40) and student support (p =0.80), and a significant underestimation of cogni-
tive activation compared with students’ perceptions (p <0.001). Figure 2 shows the
average factor scores for students’ and self-perceptions of the latent variables.

Perception profiles and their association with grade, school type, school subject,
and teacher gender

No significant differences were found for grade (X2=4.81, df=6, p=0.57), school
type (X2= 1.59, df=6, p=0.95) or taught school subject (X2=22, df=18, p=0.23)
among individuals assigned to the four classes could be found, However, a chi-squared
test revealed significant differences in teacher gender (X2=28, df=3, p<0.001, see
Table 7), with a higher proportion of men in the overestimating classes 1 and 2.

Table 8 shows the assignment to the four classes differentiated by the taught subject,
whereas
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B Cognitive activation (self)

B Student support (self)

Fig.2 Average factor scores for students’ and self-perceptions of the latent variables

Table 9 shows the assignment to the four classes differentiated by teacher gender and
taught subject (x*=51, df=18, p<0.001).

Discussion

The aim of the present study was to investigate the divergence between teachers’
self-perceptions and students’ perceptions of instructional quality. We argue that this
divergence is the basis for meaningful reflective practice because, when teachers mis-
judge instructional quality characteristics in comparison to their students, they cannot
adapt the learning environment to their students’ needs. A regression analysis and

@ Springer



Learning Environments Research

latent profile analysis were applied to explore disagreement between teachers and stu-
dents on characteristics of instructional quality.

Comparing perceptions across different groups requires that the measured con-
structs have the same meaning across these groups, and that comparisons of sam-
ple estimates are not distorted by group-specific attributes. As a prerequisite for our
investigation, we therefore confirmed the assumed factor structure of the instrument
used to obtain self and students’ perceptions for our sample, and that the three super-
ordinate dimensions of instructional quality were invariant across teachers and stu-
dents, allowing a comparison of the two perspectives (H1).

In line with previous research (Clausen, 2002; Fauth et al., 2014; Kunter & Baumert,
2006; Maulana et al., 2012; Wagner et al., 2016), the overall correlation between teachers’
self-perceptions and students’ perception was only low to moderate (H2.1).

However, correlations based on the whole sample offer no informational value
about how teachers differ in the accuracy of their self-perceptions. A classification
of teachers into quartiles according to their students’ perceptions produced a pattern
similar to the pattern found by Kruger and Dunning (1999) for different tasks. Teach-
ers with more-unfavorable students’ perceptions overestimated their performance.
The results from the latent profile analysis can hardly be explained by a regression to
the middle of self-assessments as proposed by Krueger and Mueller (2002) because
there is substantial overestimation of teachers with unfavorable students’ assessments
on the one hand, but little underestimation of teachers with favorable students’ assess-
ments. Teachers’ self-perceptions are more accurate when the external perception
is more favorable. Consequently, our data support Kruger’s and Dunning’s (1999)
hypothesis, understanding over-estimations as a consequence of the inability to assess
characteristics of instructional quality that someone puts into practice inadequately.

Teachers who overestimated their performance (classes 1 and 2) accounted for
about one third of the sample. The 11% of teachers who received the lowest rat-
ings for all three basic dimensions of instructional quality overestimated their per-
formance regarding classroom management and cognitive activation the most. The
two classes with the most-favorable student assessments accounted for more than
two-thirds of the sample and were characterized by more-precise self-perceptions and
underestimations.

While the assignment to the four identified classes was independent of grade level,
school type, and taught subjects, significant gender differences were found, with
female teachers being under-represented and male teachers being over-represented in
the profile defined by the highest overestimation of one’s own performance. These
associations were not dependent on the school subjects taught. Effects of women
especially underestimating their achievements in masculine-stereotyped tasks or
domains (Beyer & Bowden, 1997) were not replicated in the way in which female
teachers assessed their instructional quality more negatively in subjects like math-
ematics, physics or IT that are traditionally stereotyped as male domains (Makarova
et al., 2019).

There are certain limitations of the study that need to be borne in mind when inter-
preting the results. Firstly, our sample included teachers from two German federal
states and three school types and is therefore not representative for the whole German
school system. Secondly, we could not test for effects of some personal variables.
We could not consider students’ gender because no individual-related student data
were collected for data-protection reasons. It has been shown in previous research that
there are interaction effects of teacher and student gender (Boring, 2017; Mitchel and
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Martin 2018) for evaluations of teaching in higher education, but we could not expand
on this research. We also were unable to use information on teachers’ age or profes-
sional experience and could therefore not check if theses variables influence patterns
of self-perception. Finally, teachers’ perceptions of instructional quality were only
compared with (also subjective) students’ perceptions. Future research should expand
on this by using actual teacher performance data (e.g. in the form of value added) so
that claims of miscalibrations can be made based on objective data.

Despite these limitations, practical implications can still be drawn: although a
favorable self-assessment can have beneficial effects (Bandura, 1977, 1997; Fox
et al., 2009; Mosing et al., 2009), under- and over-estimations can also cause det-
rimental motivational consequences (Dunlosky & Rawson, 2012). Most importantly,
over-estimations of one’s own performance hinders people from developing their pro-
fessional skills because they are unaware of reasons for improvement. This is espe-
cially disadvantageous when those who require professional development the most are
least aware of its necessity.

Our findings point to the importance of adaptive feedback for teachers, consid-
ering different patterns of disagreement and counteracting under- and over-estima-
tion. Because of the relative stability of inaccurate self-perceptions towards feedback
(Hacker et al., 2000; Helzer & Dunning 2012; Simons, 2013) and the difficulties of
low-performers in calibrating their self-perceptions based on feedback (Brett & Atwa-
ter, 2001; Kruger & Dunning, 1999), it is noteworthy that teachers who over-esti-
mated the instructional quality of their lessons compared with how students perceived
it did not benefit from simply getting the information that there is a divergence, and
therefore need support to improve (Rohl & Gartner, 2021). Feedback which is based
on specific observations of actual behavior is more likely to provide opportunity for
improvement (Braga et al., 2014; Kluger & DeNisi, 1996; Kornell & Hausman, 2016;
Miller & Geraci, 2011).

In his seminal study, Goodlad (1984, quoted from Lamb, 2017) claimed that, by not
using students’ feedback, an essential part of reflective practice has been neglected.
While research on the effectiveness of feedback to teachers from peers or traditional
supervisors has provided conflicting results (Scheeler et al., 2004), student feedback
seems to lead to improved instructional quality (Rohl & Giértner, 2021). Consequently,
questionnaire data from student feedback, as used for our analysis, can be one impor-
tant feedback source used by teachers to reflect on teaching and improve on instruc-
tional practices. Our results point toward the necessity for this feedback to be based
on clearly-defined dimensions of instructional quality and for those who overestimate
their performance to be supported with measures of counselling and coaching.

Appendix

See Tables 2, 3,4,5,6,7, 8.

@ Springer



Learning Environments Research

61°0

89°0—

9¢'0—

87°0

98’1

10—

6L°0

61'0—

6£0—

8¢°0

S0

0€0—

evr'0—

8L0—

€S’ 1—

e0—

ITI-=

£€5°0—

¥6'0—

61—

0L0

€L°0

0L0

0L0

yL0

L0

L0

€L°0

690

€L0

LT'E

Ire

0c'e

0c'e

e

Y0°€

ov'e

LT'E

8y’

3

200

9¢°0—

ye0—

90°0

yL0

Sv'0—

16'0

§C0—

60'1

6L'1

18°0—

§S0—

§9'0—

88°0—

11—

£€9°0—

Y-

69°0—

0¢'T

(374 o

£8°0

68°0

L8°0

£8°0

¥8°0

60

180

780

SL0

L9°0

[uessouradue yoru
InJ Tem 9pun)§ I9p NEIATUSIUNIIPIOJUY S]] Sw I0f

61°¢ Jreridoxdde sem uossa[ Ay Ul [9A9] JuawraInbar oy,
[uo[[2ISIS3] NIIYDSIIOJUIY T udyoTuQsIad
UQUId 9pUMIS JOp PUAIYEM AJUUOY YO]] SUOSSI] )

€0'¢  ySnoay) ssar3oid Jurures] reuosiad 99s 0) A[qe Sem |
[ra
-JIWLIOA 11y 9)UBSSAIUI Jne uosadiya] a1p yoinp
uapIm opuni§ I9p Aqeyu] ] Aem Sunsoraiur ue

60°C Ul IoYOed) ) AQ JySne) sem UOSSI Y JO JUUOD A,
[uaqe3a3
opun)§ Iop Ul UaSENIog USUIAW NZ USUNPAUDINY
Q[[oAuuls Jru jey uosiadiya] a1g] suonnqriuod

'€ AuI Uo Yorqpa9J [NFSUTUBIW UI QABT ISYOLD) Y,
[1819z28 uswwous3uraI0AUN punN Irej
Ioqnuadad arur yors ey uosadiga 1] SAIBWSSB[O

Gg'¢  Aw pue 9w SPIEMO) PaseIquN PUE ITeJ Sem IOUJed) oy,
[3orqPa2,] SUOIRIIY Urd UaZun)sIa|
uaurew nz Jrw qed uosrodiye (] 2ouewioyrod

90°¢ Aw uo yoeqpaoy [njd[ay sw 2ABS 19Yde) oY ],
[a1ey uaSUNISIOT QUIOW (13N UosIadIye]

LE€ a1(q] Afarey ooueuLIofIad AW PassIsse 1oyoea) Ay ],
[oqey JuIo[03 semIa YOIIIM [T qO
Injep yors a)rarssarojul uosiadiyay a1q] Suryiowos

GI'¢  Ppaured] AJ[eal [ I9YI9UM UI PIISAIAUT SeM I9UIBI) Y,
[areydsouny droipsSue durd Ing 93108 uosiadiye

9p'¢ 1] Te9j Jo da1j droydsoune Ue pajeald Iayoea) ],

[puazigyosirom
pun yorjpunaiy i 9)oudagoeq uosrodiye 1] Aem
$S°€ aaneaidde pue A[pusLly e ur oW Jow 19Yde3) Y,

110ddng juepmg

110ddng juopnig

110ddng juopmgs

110ddng juopmig

110ddng juopmig

y10ddng juopmg

j10ddng juopmg

j10ddng juopmig

j10ddng juopmg

110ddng juopms

uoneande)

uoneande)

uoneande)

JUSWIIYUOD)

JUSWIIYUOD)

JUSWIAIJUOD)

JUSWIRIYUOD)

are)

are)

Eide)

deo

cideo

13ded

$Ju0d

€Juod

7Juod

[Juod

¢Ied

7o

1380

oL

as

n

8

as

n

SI9ydeq],

sjuopms UOTB[NWLIOJ WY

J10J0€] I9pIo-puy

J1039e] I9pIO-1S|

woyy

sonsnels 2AndiIosap pue AJifenb [eUONONNSUT SSOSSE 0] PAsn SWAIT ) JO SUONB[NULIO] T 3|qeL

pringer

A s



Learning Environments Research

§0—

100

8C°0

8C°0

60—

86°0—

90

LT0—

9L'0—

€0

99°0—

50—

09°0—

€L’0—

1S°0—

60—

LS0—

6¥'0—

16°0—

£8°0

080

LLO

§9'0

88°0

180

LLO

180

99°0

€9°0

Ice

16C

96'C

LEE

Soe

cre

LT¢E

70°¢

vee

6C'¢

cro—-

YA

€00~

91°0

00—

00—

Ly'0—

600

9¢'0

80—

50—

L9°0—

18°0—

90—

£€8°0—

06'0—

¢s0—

06'0—

L8°0—

980

80

18°0

LLO

06°0

£8°0

L8°0

L8°0

980

LLO

[qe ueseydsSunqp)
pun —uIT yoIs UdJ[asydom dpuni§ Iop U] pojeurdye

61°¢ saseyd oonoeid pue Jurures] ‘uoss9 9y} Surn
[yore1s3unysyoomqe Iem apung

TO'S  19p Jne[qQVy JO(J] POLIEA Sem UOSSI] Y} JO 9SIN0O Y[,
[uuey usyonelq S)feyu] USNAU AP YOI
mjom -1310zo3 J1ui Jey uosiadiye 1] 10J JUANUOd

1€ QU ) 9SN P[NOJ ] JeyM W PIMOYS JOYIL) Y],
[uoSueyuoWIWESNZ 9)[RYU] USNAU P
Jom 319703 I Jey] uosiodiya a1J] 01 paje[ax

97°¢ ST JUSJUOD MAU ) JeYM W PAMOYS JAYIB) Y],
[uope] u9I0I USTRQUUANID JE[Y USUID 9)Jey 9pun)s

S0'¢ 91(q] peeIy} 9[qezIusoda1 A[Tea]d € pey Uoss[ Y[,
[uarem juues{oq uoyos Jrux o1p “JydnusyoSue
Q)equ] ue Jey uosIadiye] A1) Sw 0) umouy

€T¢ Kpeaire sem Jey) JUAIUOD UT pan Sey JoYoea) oy,
[3703598 yorwr ue uoSumremIyg ayoy jey uosiodiyo|

e 91] ow jo suoneloadxs Y31y pey Joyoed) Y[,
[puropiojsneray
UOIW INJ UdIeM 9punI§ I9p ul uasun[[aisuaqesjny

86°C 91 ] ow Joj SUISUS[[RYD 2IOM UOSSI[ dY) UI SYSB) Y,
[purs yor[zinu 9191GoH)/UaWAY I /AWI[OI] 19U Inj
yone J1p ‘uspusMUE UIIFOJeNS YOI JUUOY JYILLINU)
wy] seare/sordoy/swo[qoid J19y30 Jo [njosn os[e aIe

12°€ jey) sa13ajens Ajdde o1 ojqe sem | uoss?9 ay) SuLng
[uassowa3ue
yorw Inj Jem apuni§ 1op ur odwojuro se(q] ow

97'¢ 10§ 9yeridordde sem ssefo oy) ur 9oed Surures| ayJ,

UONeAIOY 9ANTUS0D)

UOnBANDY ANIUZ0D)

UoNeANOY 2ANIUS0)D)

UONEBANOY 2ANIUS0)

UONBATOY dANIUS0D)

UONBATIOY 2ATIUS0D)

UONBATIOY 2ANIUS0D)

UONBATIOY 2AIUS0D)

j10ddng juopnig

110ddng juopmg

uonepIosu0)  [SU0d

uoneprjosuo) zided

uoneoyLIe[) e

UONBOYLIE[D)  ¢IB[O

uonedoyue[)  gIep

uonedyLIR[)  [Ie[d

aSualrey)  Zreud

aSualreyD  [reud

uoneande) 9jdeo

uoneande) gideo

oL

as

n

8

as

n

SI9ydeq],

sjuopms UOTR[NUWLIOJ W]

J1010€J IopIo-puy

J10)OvJ I9PI0-)ST W)

(ponunuoo) zs|qe

pringer

As



Learning Environments Research

60—

16°0—

£€6°0—

§S0—

16°0—

€5°0—

IL0—

o

£5°0—

Ly'0—

(44

£5°0—

Ly'0—

SE0—

IL0 SO¢

080 ¢I't

LLO ST'E

1L°0 SO¢

080 ¢l

LLO ST'E

8L0 80°¢

LT0—

19°0—

65°0—

LT°0—

19°0—

65°0—

0C0—

SLO—

6¥'0—

s0—

SLO—

6¥'0—

60—

L9°0—

€80 8I'¢

88°0 10°¢

06'0 00°¢

£€8'0 8I'¢

88°0 10°¢

060 00°¢

780 0I'¢

[®1z39syoanp pun
qes10A u0sIodIyeT AIp QI “TequUUNIS UeSaY ATe[y
UQJeM 9pUN)S JOp UJ] PIOIOJUD PUR 1O JOYIEI) )
[OTYM "9[qIUISISTP IOM SI[NI TBI[O "UOSSI[ Y} Surmn

[usqn

NZ 9)[RYU] USNAU 1P "UJIOYUIFI[OD) PUIYOIdISne

$9 qe3 apumg Jop U] JueIu0d Mau oy} donoeid 03
santunytoddo jo Ayuapd axom 219y} uoss9[ ay) Sunng

[‘'ue3nyeyosoq Nz opuni§ I9p U eYU] USP

JTW ATSUSIUT YOTW 197 puasnuas aey yoy] uosso|
9} JO JUIUOI Y} UO JJRIIUIIUOD 0) W) YINOoud pey |

[@3z39syoINp pun

qeS10A uosIadIya AIp AP TeqUUANID U[ATY e[y

UQJEeM 9pUN)S JOP UJ] PIOIOJUS PUR 13 JOYIBI) )
[OTYM "9[QTUIIOSIP 9IOM SI[NI JBIO "UOSSI[ Y} Surmng

[usqn

NZ 9)[RYU] USNAU [P "UOYUIZI[On) PUIYDIAISNE

$9 qes3 apun)§ I9p uJ] JUAUOd MU Ay} dndexd 0y
sonrunzoddo jo Ayuapd arom 219y} uoss9[ ay) Surn

['uaSnyeyosoq Nz opunlg I9p ULIRYU] USP

JIUW ATSUJUT YOTW 197 puadnuag ayjey yo]] uosso|
91} JO JUIIUOD I} UO BNUIIUOD 0} W} YSNoua pey |

[uuey uaso[ Sunyrals

-uaqeSyny AQUWNSIq UL YoI oIm 1310203 neusd

I Jey] uosadaya 91(J] SYSB) UIeIad 9AJ0S P[NOd |
MOY A[30BX9 W PIMOYS JOYIea) YY) "U0SSI[ oY) Jurmg

JUQWIOSBURIA] WOOISSE[D)

UONBATIOY 2ANIUS0D)

UONBATIOY 2ANIUS0D)

JuUoWoSeURA] WOOISSL[D)

UONBATIOY 2AIUS0D)

UOTIBATIOY 9ATIUS0D)

UONBATIOY 2ANIUS0D)

HGQEOMNGNE wooIsse[) [IUuo0d

UOIJEPI[OSUO))  §SUOD

UONBPI[OSUO)) ¢SUOD

uﬁvaummﬁﬁz WOOoISSe[) [IU0d

UOTEPI[OSU0)) $SUOD

UOTEPI[OSU0)) ¢SU0d

UONEPI[OSU0))  ZSUOD

oL

a nw

8

a nw

SI9ydeq],

sjuepms

UOTR[NUWLIOJ W]

J1010€J IopIo-puy

J10)OvJ I9PI0-)ST W)

(ponunuoo) zs|qe

pringer

A s



Learning Environments Research

SISO)INY

oY) gA pue ssoumays o [A ‘uonerasp prepuels oy syuesaidor (7¢ "oSenSue] ysiSuyg oy} Ul pajepI[EA 194 10U IB Jey) SW)I ULULION) [BUISLIO 9} JO SUOTB[SUBI) I8 Pjuasald

[so[sSnqrar uarem UISBYJ USP USYISIMZ

SI'0— TLO— 6L0 TTE 61'0— 690— €80 SI'¢c 93updioqq) A1) yioows sem UORONNSUL JO ISIN0D YL, JUSWISBUBA WOOISSE[)  JUIWITEURJAl WOOISSE[D  9IUOD
[ute Juanbasuoy pun
[1euyos uosradaya a1p Frid 19[nydS yoInp uaguny
-on1aqn[a3ay 10g] AueIsisuod pue Apjoinb pouoa
€T0— LS0— 080 60€ LEO— €90— 980 OI'S -I9)UI 19YDBI) Q) "SI[NI Y} PIJB[OIA SJUIPNIS UIYAY JUSWISLUBIA] WOOISSE[D) JUSWISEURIA] WOOISSE[D)  GIUOD
[9ssery] I9p Ur uayaydsan Sep 1aqn JOI[qIeq)
uaIng uouro aney uosiadiye ar] ssero oy ur Jur
0I'0— €L0— SLO LTS 8T0— +L0— 980 SI'c -uaddey sem jeym Jo MIIAISAO POOS B ey ISYOLa) AU, JUSWSLUBIA] WOOISSE[D) JUSWISEURIA WIOOISSE[D) U0
[1810s93 a1ydsounes)raqry
araxysSunigls aurd any jey uosiadiyeT d1q] a1oyd
1000 08°0— SL'O IS 9T0— ¥$L0— S80 LI'S  -soune Suryiom 321—a[qnoi) & papiaoid 10yoed) oy], IJUSWISLURA WOOISSE[D) JUSWSTRURA WOOISSE[)  £IUOD
[Jne[1997 Jopo udSuNnIoSQZIOA
[OINp JI9Z UIY )opuamidsIon uostediye a1(q]
IL0— 9%'0— S80 LOES OF0— +L0— 760 CI'S Surpto sAe[ap 0} anp W) 9)Sem JOU PIP ISYOLd) Y], IUSWSLUBJA WOOISSE[D) JUSWISEURIA] WOOISSE[D)  ZIUOD
o "Woas w o ""oas w
RRelial=] sjuopms UOTR[NUWLIOJ W] J1010€J IopIo-puy J10)OvJ I9PI0-)ST W)

(ponunuoo) zs|qe

pringer

As



Learning Environments Research

159) QOURIAYIP arenbs-Tyd> Pa[ess Iouag-elioes ‘PYL

100> 67 7608 0 200° 0r0° Sho’ v26' 926° T6L 9TI'y QOUBLIBAUT JOIIS
100> 6T vS'LS 100 100 €0’ Sho’ €26 876’ €9L 6£0°y SOUBLIBAUI JE[EOS
0> (44 4993 0 0 €0’ 90’ 126 626" vEL €96°¢ QOUBLIEAUT DLIOIA
9¢0° 90" 616 626’ TIL £26°¢ QOUBLIEAUL [RINSHUOD)

d v PIL VASINIV LDV AINIS VASINY I'lL 1D p X QoueLreaut jo od4,

uondooad-J1os 1oyoed) pue uondeorad Juapnys 10J 9oUBLIBAUL JUSWIAINSEIN € d|qel

pringer

Qs



Learning Environments Research

SuBAW 2I03S J0108] 0} SIQJAT JA

(8€°0) 80°0— (6£°0) 80°0— (81°0) 80°0— (€°0) 90°0 (82°0) S0°0 (1+°0) 60°0 8 SN
(TT'0) 800 (I12°0) LOO (92°0) L00 (9t°0) 90°0— (62°0) ¥0°0— (6t°0) 60°0— L8 EIUCE|
(@sm (@s)m (@sm (@S (@s)n (@sm

110ddns Juopmg

UOTBATIOR 9ATITUSO))

JUSWATBUL WOOISSE[D)

110ddns Juopmg

uoneAIOR 2ANTUS0D)

JUSWASBUR WOOISSE[D)

uondooiad juepmg

uondoorad-jjeg u 19pUdD)

Iopuad 10y sonsnels oAndosaq § dqel

pringer

As



Learning Environments Research

Table 5 Multiple regression for

. Scale Predictor Stand- SE R’
gender and student perception on ardized
teachers’ self-perceptions .
estimate
Classroom management Gender 30%%* .06 .36
Student perception .58%%* .07
Student support Gender 25%%* .03 .18
Student perception .41%** .04
Cognitive activation Gender 25%w% .04 22
Student perception .46%%* .06

Dummy-coding for gender. 0: female, 1: male
*p <.05, ¥*p <.01, *¥*¥p <.001
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Table 7 Association of

. Gender n Class 1 (%) Class2 (%) Class3 (%) Class4 (%)
perception profile and gender

Male 84 20.24 25.00 23.81 30.95
Female 87 1.15 17.24 56.32 25.29

Table 8 Association of perception profile and subject

Subject N Class 1 (%) Class 2 (%) Class 3 (%) Class 4 (%)
Maths, physics, and IT 26 11.54 30.77 38.46 19.23
Biology and chemistry 16 12.50 12.50 37.50 37.50
German 18 27.78 11.11 33.33 27.78
English, French, and Spanish 28 3.57 28.57 28.57 39.29
Geography, economics, and history 16 6.25 25.00 56.25 12.50

Table 9 Association of perception profile and gender and subject

Subject Gender N Class1 (%) Class2 (%) Class3 (%) Class4 (%)
Maths, physics, and IT Male 7 2857 42.86 0.00 28.57
Female 19 5.26 26.32 52.63 15.79
Biology and chemistry Male 6 3333 16.67 16.67 33.33
Female 10 0.00 10.00 50.00 40.00
German Male 10 50.00 20.00 20.00 10.00
Female 8 0.00 0.00 50.00 50.00
English, French, and Spanish Male 16 6.25 31.25 18.75 43.75
Female 12  0.00 25.00 41.67 33.33
Geography, economics, and history Male 7 1429 28.57 42.86 14.29
Female 9 0.00 2222 66.67 11.11
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