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Abstract Due to the need for measurement instruments
that allow an investigation of teachers’ situational cog-
nition and thus go beyond the limited scope of classical
paper-and-pencil-tests, we ask how a specific video-based
measurement of teachers’ classroom management exper-
tise can provide additional information when compared
with an established paper-and-pencil-test that broadly cov-
ers mathematics teachers’ general pedagogical knowledge.
For this, we apply the general pedagogical knowledge
test previously developed in the Teacher Education and
Development Study—Mathematics (TEDS-M) comprising
knowledge of structuring lessons (‘structure’); motivating
students and managing the classroom (‘motivation/class-
room management’); dealing with heterogeneous learn-
ing groups (‘adaptivity’); and assessing students (‘assess-
ment’). Using test data of 188 novice teachers, advanced
beginners, and expert teachers, we raise questions regard-
ing the two tests’ (1) structural relations, (2) expert-novice
differences, and (3) predictive validity. Findings: (1a) class-
room management expertise can be empirically separated
from general pedagogical knowledge, although the two
constructs are positively inter-correlated (medium effect
size), (1b) classroom management expertise is more highly
correlated with pedagogical knowledge of classroom man-
agement than with pedagogical knowledge of ‘adaptivity’,
‘structure’, and ‘assessment’, (1c¢) classroom management
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expertise is more highly correlated with procedural peda-
gogical knowledge (cognitive demand ‘generate’) than with
declarative pedagogical knowledge (cognitive demands
‘recall’ and ‘understand/analyze’), (2) novice teachers as
well as advanced beginners are outperformed by expert
teachers, and (3) classroom management expertise, com-
pared with general pedagogical knowledge, is a stronger
predictor for instructional quality aspects of classroom
management as rated by students.

Keywords Classroom management - General
pedagogical knowledge - Teacher expertise - Video clips -
Test - Assessment - Instructional quality

1 Introduction

For the past decades, the interest in doing research on the
measurement of cognitive elements of teacher competence
has been growing (Blomeke and Delaney 2012; Konig
2014) due to the understanding knowledge is required for
effective teaching. For the majority of relevant studies,
however, the classical paper-and-pencil assessment repre-
sents the dominating paradigm (e.g., Hill et al. 2008; Tatto
et al. 2012) not least because it enables an efficient and reli-
able way to measure declarative-conceptual knowledge in
large samples.

For example, in 2008 the Teacher Education and Devel-
opment Study—Mathematics (TEDS-M) was carried out, a
comparative study of teacher education (Tatto et al. 2012).
The TEDS-M target population were mathematics teach-
ers for elementary and middle schools in their final year
of teacher education. More than 20,000 future teachers
from 17 countries worldwide were tested using paper—
pencil instruments measuring their mathematical content
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knowledge, mathematical pedagogical content knowl-
edge, and—due to feasibility in three countries only—their
general pedagogical knowledge. Thus, three domains of
teacher knowledge were distinguished following the cur-
rent state of research on teacher knowledge and teacher
competence (Shulman 1987; Tatto et al. 2012; Blomeke
et al. 2015). In TEDS-M, mathematical content knowl-
edge covers the main mathematical areas relevant for
future teachers, whereas mathematical pedagogical con-
tent knowledge refers to curricular knowledge, knowledge
of lesson planning, and interactive knowledge applied
to teaching situations (Dohrmann et al. 2012). General
pedagogical knowledge is structured in a task-based way,
i.e., referring to knowledge teachers need to prepare,
structure and evaluate lessons (‘structure’), to motivate
and support students as well as manage the classroom
(‘motivation/classroom management’), to deal with heter-
ogeneous learning groups in the classroom (‘adaptivity’),
and to assess students (‘assessment’) (Konig et al. 2011).
The basic assumption underlying TEDS-M was that math-
ematics teachers need to draw on this range of knowledge
in order to be able to provide high quality opportunities
to learn to their students. Although general pedagogical
knowledge is not subject-specific, nevertheless it consti-
tutes an equally important cognitive element of mathemat-
ics teachers’ professional competence (Shulman 1987,
Bromme 1992).

However, the measurement of context-dependent, pro-
cedural teacher knowledge goes beyond the limited scope
of classical paper-and-pencil assessments (Shavelson 2010;
Blomeke et al. 2015). There is the need for instruments that
allow an investigation of teachers’ situational cognition and
the impact of individual differences in teaching experience
and in-school opportunities to learn during teacher edu-
cation (Konig et al. 2014). Although knowledge acquired
during teacher education and represented as declarative
knowledge is probably of great significance, especially
the research on teacher expertise has worked out that both
declarative and procedural knowledge contributes to the
expert’s performance in the classroom (Bromme 2001).

To account for such methodological concerns a major
current focus in the measurement of teacher knowledge and
skills is the shift from paper-and-pencil tests to the imple-
mentation of instruments using video clips of classroom
instruction as item prompts: such studies use videos as a
stimulus in the item stem, an assessment format which is
frequently referred to as “video-vignette” or “video-cued
testing”. Video-based assessment instruments are used to
address the contextual nature and the complexity of the
classroom situation. They are considered to improve the
measurement of teacher knowledge when compared with
the classical paper-and-pencil test (Kaiser et al. 2015;
Konig 2015a, 2015b).
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Several studies adopted this approach to provide a more
ecologically valid measurement of the knowledge of math-
ematics teachers (e.g., Kersting 2008; Konig et al. 2014)
or the knowledge of teachers in general (e.g., Seidel et al.
2010; Voss et al. 2011; Gold et al. 2013). These studies
thus intend to measure knowledge that is more of a situated
nature (Putnam and Borko 2000). With the growing popu-
larity of video-based measurements in the field of teacher
knowledge research, it is essential to establish a convinc-
ing empirical rationale for their implementation. However,
the theoretical and methodological advantage delivered
by using video clips remains to be specified. To expand
previous research, our study aims to address the measure-
ment of situational knowledge in teachers by proposing a
video-based approach for testing pedagogical knowledge
and skills required for successfully meeting the specific
requirements involved in effective classroom management.
To do so, we build our study on previous research on the
measurement of general pedagogical knowledge that was
conducted in TEDS-M (Konig et al. 2011). The instru-
ment measuring teachers’ general pedagogical knowledge
that was developed in TEDS-M is applied in our study as
well. Against the background of this instrument that cap-
tures general pedagogical knowledge by using a broad
range of content, we ask how a more specific measurement
of teachers’ classroom management expertise using a novel
video-based assessment can provide additional information
to describe and analyze teachers’ professional knowledge
in the field of general pedagogy. We test the general peda-
gogical knowledge and classroom management expertise
of teachers who are at various stages during their exper-
tise development (cf. Berliner 2001)—‘novice teachers’
(i.e., student teachers at the start of initial teacher educa-
tion), ‘advanced beginners’ (i.e., teacher candidates during
their practical training at the end of initial teacher educa-
tion), and ‘expert teachers’ (i.e., in-service teachers with,
by average, 18 years teaching experience)—and conduct
three kinds of analyses: (1) construct validation analysis,
(2) analysis of expert-novice-differences, and (3) analysis
of predictive validity. Against the background of our find-
ings, we will discuss to what extent a specific video-based
assessment of classroom management expertise is of addi-
tional value when compared with a classical paper-and-
pencil general pedagogical knowledge test.

2 State of research and theoretical framework

2.1 Defining general pedagogical knowledge
in TEDS-M

Although consensus exists towards the definition which
Shulman (1987, p. 8) provided, namely that general
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pedagogical knowledge involves “broad principles and
strategies of classroom management and organization that
appear to transcend subject matter” as well as knowledge
about learners and learning, assessment, and educational
contexts and purposes, there was a lack of empirical studies
on teachers’ general pedagogical knowledge (Wilson and
Berne 1999) when TEDS-M started. Virtually no studies
existed that could have shown how to fill these relatively
broad domains of general pedagogical knowledge out-
lined by Shulman (1987) so that one could develop items
and actually test teachers. Previous to TEDS-M, few stud-
ies had approached specific aspects only (see the review
by Konig, 2014). In a joint effort, the German, US and
Taiwan TEDS-M teams developed therefore a theoretical
framework of teachers’ general pedagogical knowledge that
could be transformed into a paper-and-pencil instrument
and be tested empirically across countries. Following the
notion of “competence” (Shavelson 2010; Weinert 2001;
specified for the teaching profession by Bromme 1992,
2001), the study’s framework focused on the mastering of
professional tasks and its underlying latent cognitive dispo-
sitions. This meant that the theoretical framework of gen-
eral pedagogical knowledge was structured in a task-based
way and explicitly not according to the formal structure of
general pedagogy as an academic discipline.

Instruction was identified as the core activity of teach-
ers in all subjects and countries (Berliner 2001; Bromme
1992). Against the background of instructional models
used across countries to describe effective teaching (Slavin
1994; Good and Brophy 2007) the theoretical framework
was defined to consist of four generic dimensions of teach-
ing quality (see Supplementary Material, Figure 1; for more
details see Konig et al. 2011): Thus teachers are expected
to have general pedagogical knowledge allowing them to
prepare, structure, and evaluate lessons (‘structure’); to
motivate and support student learning as well as to manage
the classroom (‘motivation/classroom management’); to
deal with heterogeneous learning groups in the classroom
(‘adaptivity’), and to assess students (‘assessment’). In the
model of professional competence underlying a study like
TEDS-M, such knowledge is distinct from mathematical
pedagogical content knowledge, but nevertheless is also
considered to be essential for teachers of mathematics.

In addition, three cognitive demands on teachers when
dealing with such generic classroom situations were
defined following Anderson and Krathwohl (2001): to
recall information from long-term memory in order to
describe the classroom situation (‘recall’); to understand or
analyze a concept, a specific term or a phenomenon out-
lined (‘understand/analyze’); and to generate strategies for
how they would solve the problem posed (‘generate’; for
more details, see Konig et al. 2011). Generic dimensions of
teaching quality and cognitive demands made up a matrix

which served as a heuristic for the development of gen-
eral pedagogical knowledge (see Supplementary Material,
Figure 2).

The knowledge tested with these cognitive demands is
of different quality. Distinguishing between declarative and
procedural knowledge is very common in teacher research
(besides Anderson and Krathwohl 2001 see e.g., Bromme
2001). In the TEDS-M instrument measuring general peda-
gogical knowledge, test items requiring teachers to recall,
understand or analyze information predominantly measure
declarative knowledge (“knowing that...”) including fac-
tual and conceptual knowledge while test items requiring
teachers to generate strategies not only measure declarative
but also procedural knowledge (“knowing how...”). Proce-
dural knowledge is of a situated nature (Putnam and Borko
2000).

2.2 Findings on teachers’ general pedagogical
knowledge

In TEDS-M 2008, the general pedagogical knowledge
test was successfully validated through expert reviews
in the participating countries and through confirmatory
approaches based on large-scale data from these countries
(Konig et al. 2011). Further studies have been carried out
to apply the test again using various samples of pre-service
and in-service teachers in Germany, but also in other coun-
tries (e.g., Austria). All these studies report good psycho-
metric properties of the general pedagogical knowledge
test. Reliability of the overall test score is good, e.g., 0.86
for pre-service elementary school teachers (Konig 2013),
0.78 for pre-service middle school teachers (Konig et al.
2011), and 0.81 for in-service teachers (Konig et al. 2014).
Besides using an overall test score, the test can be differ-
entiated into sub-dimensions (see Supplementary Material,
Figure 2): Reliable test subscales measuring content dimen-
sions (structure, adaptivity, classroom management/moti-
vation, assessment) and cognitive demands (recall, under-
stand/analyze, generate) were created and used to report
strengths and weaknesses of a country’s performance in
TEDS-M (Konig et al. 2011). In accordance with assump-
tions of the acquisition of teacher expertise (Berliner 2001),
in-service teachers outperform pre-service teachers who are
at the end of their initial teacher education, whereas they in
turn outperform future teachers just entering initial teacher
education (Konig 2013).

2.3 Relating teachers’ general pedagogical knowledge
to classroom management knowledge and skills

As TEDS-M shows, teacher knowledge about classroom

management can be assigned to a broader understand-
ing of general pedagogical knowledge, whereas in turn
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general pedagogical knowledge has been defined as
one of the central cognitive components of professional
teacher competence (Tatto et al. 2012; Blomeke et al.
2015). Since such a conceptualization of teacher compe-
tence is based on the research on teacher expertise (Konig
2014), in the following we consider that classroom man-
agement expertise, i.e., the teacher’s specific knowledge
and skills related to the challenge of managing a class-
room, belongs to the area of general pedagogical knowl-
edge thus contributing to an essential component of pro-
fessional teacher competence.

Research on classroom management in general has trig-
gered broad interest, as for example the corresponding
handbook by Evertson and Weinstein (2006) demonstrates.
Meta-analyses of empirical studies have repeatedly shown
adequate mastery of classroom management is clearly
related to student achievement (e.g., Hattie 2012). Success-
ful classroom management depends on the teachers’ ability
to identify and interpret the critical aspects of the teaching
learning process (Kounin 1970). Knowledge in relation to
classroom management refers to an “intellectual frame-
work” (Doyle 1985, p. 33), consisting of knowledge of the
learning environment and procedures for adequate class-
room management, which teachers have to acquire rather
than an accumulation of isolated scripts and facts such as
“don’t smile before Christmas”.

As can be seen with TEDS-M, the importance of class-
room management expertise as being part of a teacher’s
professional knowledge has already been addressed by
some studies on teacher competence measurement (e.g.,
Seidel et al. 2010; Voss et al. 2011, see, for details, the
systematic literature review by Konig 2014). Although
these studies seize classroom management as an impor-
tant aspect of teachers’ general pedagogical knowledge,
none of them have started to conceptualize teachers’ situ-
ational knowledge of classroom management extensively.
As a consequence, the measurement of classroom man-
agement has not only been limited to the paper-and-pencil
approach predominantly, but it has also been kept a subor-
dinated construct of general pedagogical knowledge. This
becomes critical when a measure of classroom manage-
ment expertise conceptualized as a self-contained con-
struct is needed, for instance, for doing specific research
on the effectiveness of professional development of teach-
ers in the field of classroom management. Also, the ques-
tion arises whether classroom management expertise
might function as a predictor for aspects of instructional
quality related to effective classroom management that
is more proximal than general pedagogical knowledge.
Since in general there is hardly any study that investigates
how the knowledge of teachers is related to the instruc-
tional quality of their teaching, in the following this will
be examined.

@ Springer

2.4 Conceptual framework of teachers’ Classroom
Management Expertise (CME)

To establish the theoretical rationale for our study, a speci-
fication of pedagogical knowledge and skills required for
successful classroom management was developed (cf.
Konig and Lebens 2012). Building on previous research
showing expert teachers systematically perceive and inter-
pret classroom events and sequences differently from nov-
ices, three cognitive demands that will be outlined in the
following were distinguished: ‘accuracy of perception’,
‘holistic perception’, and ‘interpretation/justification of
action’.

First, from the research on teacher expertise which has
proven to be valid across different subjects and countries,
it is well known that expert teachers outperform novice
teachers in recalling meaningful instructional details
(Konig and Lebens 2012). Expert teachers’ categorical
perception with which phenomena, events, or sequences
are cognitively divided into relevant units for perception
(e.g., Bromme 1992) supports them to focus on the rela-
tion between knowledge elements rather than on discrete
elements. Repeated activation of schemata strengthens
connections between elements within a schema and sup-
port enhanced activation of knowledge for categorizing
new information when salient cues are present. Since
connectivity and complexity of schemata required for
identifying and categorizing information evolve with
practice (Berliner 2001), ‘accuracy of perception’ is an
indicator of expertise. Consequently, it can be reasonably
assumed that expert teachers identify relevant instruc-
tional situations seen in a video-vignette assessment
more precisely and correctly than do novices (Sabers
etal. 1991).

Second, expert teachers can be characterized by their
‘holistic perception’, especially when compared with nov-
ice teachers (Bromme 2001; Konig and Lebens 2012):
expert teachers reconstruct and anticipate the context of
instruction and engage in reflecting alternative problem-
solving strategies. Whereas novices slowly observe class-
room situations step by step due to the fragmented structure
of their knowledge, experts have an intuitive grasp of the
situation since their knowledge is highly interlinked (Bro-
mme 1992). More specifically, prior knowledge of experts
organized in schemata is employed during perception to
form a cognitive representation of the situation. By con-
trast, novices, whose knowledge structures for constructing
a mental framework have not yet been developed, are likely
to experience difficulties in reconstructing the context of
instruction.

The third dimension of cognitive demands (‘interpre-
tation/justification of action’) refers to the functional
interpretation of instructional events and sequences that
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depends on reasoning about the instructional intention
and rationale amidst the context of classroom teacher-
student interaction (Berliner 1992). Although the func-
tional interpretation of actions is rarely explicated in
everyday teaching situations, it can be accessed from
long-term memory (Bromme 1992). In contrast to teach-
ers’ holistic perception, the interpretation of events
goes beyond generating mental representations, since it
strongly depends on reframing and transforming knowl-
edge (Konig et al. 2014), especially when teachers are
required to justify a teacher’s action in the classroom
(Konig and Lebens 2012). Whereas the holistic percep-
tion can be described as a perceptive-representational
process, the interpretation of events refers to transforma-
tive processes.

Besides these three cognitive demands relevant for
measuring classroom management expertise, a variety of
typical classroom management situations are needed to
assure content-related breadth of the assessment. So the
video clips used for the assessment in our study refer to
typical classroom management situations in which teachers
are heavily challenged (following classifications provided
by Hawk and Schmidt 1989; Swartz et al. 1990; Doyle
2006), involving to manage transitions, instructional time,
student behavior, and instructional feedback. Although
each video can be assigned to one of these situations, they
also include aspects of the other situations.

2.5 Context of the study: pre-service and in-service
teachers in Germany

Internationally compared, Germany is a country with a
specific teacher education structure, since it offers teacher
education programs that are spread over two phases, a
theoretical and a following practical (Konig and Blomeke
2013). Future teachers begin their preparation in one of the
German universities with 4- or 5-year programs. This first
phase contains a great deal of required educational course-
work with a heavy emphasis on theory. Future teachers fin-
ish university with a degree (Bachelor/Master of education)
which is the general requirement for entry into the second
phase. Most of the practical teacher preparation is provided
in the 1.5-year second phase in special, generally small,
institutions operated by state governments. Future teach-
ers work part-time at schools and attend courses in general
pedagogy and subject-related pedagogy. The second phase
ends with a state examination which comprises the assess-
ment of pre-service teachers’ teaching performance. After
finishing initial teacher education, teachers are not system-
atically required to engage in professional development
courses (cf. Konig and Blomeke 2013).

3 Research questions

Starting from the research on the measurement of general
pedagogical knowledge in the context of TEDS-M, we ask
how a more specific measurement of teachers’ classroom
management expertise using a video-based assessment for-
mat can provide additional information to describe and ana-
lyze teachers’ professional knowledge in the field of gen-
eral pedagogy. We examine the following three questions:

(1) How is teachers’ general pedagogical knowledge as
assessed by the TEDS-M instrument structurally related to
the novel classroom management expertise-measure using
video-cued testing? To conduct this construct validation
analysis, we use the following three hypotheses (abbrevi-
ated as Hla, H1b, and Hlc in the following):

Hla: Considering convergent validity (Campell and
Fiske 1959), an examination of the correlation between
classroom management expertise and general pedagogi-
cal knowledge is of great interest. Since general pedagogi-
cal knowledge involves “broad principles and strategies
of classroom management and organization that appear
to transcend subject matter” as well as knowledge about
learners and learning, assessment, and educational contexts
and purposes (Shulman 1987, p. 8), classroom manage-
ment expertise can be regarded as a construct that is located
in the field of general pedagogical knowledge, but due to
its specific definition covers a segment of that knowledge
only. Thus we assume the classroom management exper-
tise measure is positively correlated (medium effect size)
but not identical with general pedagogical knowledge as
assessed by the TEDS-M test.

H1b: When differentiating the general pedagogical
knowledge test into content dimensions, the classroom
management expertise measure should be more highly
inter-correlated with the subscale ‘classroom manage-
ment/motivation’ than with the other subscales ‘adaptivity’,
‘structure’, and ‘assessement’.

Hlc: When differentiating the general pedagogical
knowledge test into dimensions of cognitive demands,
the classroom management expertise measure should be
more highly inter-correlated with the subscale ‘generate’,
which consists of test items requiring teachers to gener-
ate strategies that measure not only declarative but also
procedural knowledge (Konig et al. 2011). Since teachers’
procedural knowledge is of a situated nature (Putnam and
Borko 2000), particularly the subscale ‘generate’ should be
more closely linked to the classroom management expertise
measure than declarative-conceptual knowledge which is
measured by test items of the other two dimensions of cog-
nitive demands, i.e., the subscales ‘recall’ and ‘understand/
analyze’.
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(2) Is classroom management expertise developed dur-
ing initial teacher education and in the course of profes-
sional teaching?

H2a: Against the background of the research on teacher
expertise, that has worked out differences between expert
teachers and novice teachers we assume that in-service
teachers (regarded as ‘experts’ in our study) outper-
form pre-service teachers in the classroom management
expertise-test.

H2b: Moreover, pre-service teachers of the second phase
of initial teacher education, i.e., those with some teach-
ing experience (as outlined in Sect. 2.5), should outper-
form pre-service teachers without any systematic teaching
experience, i.e., those who have not finished their Bache-
lor of education and thus are in the first phase of teacher
education.

(3) How is the classroom management expertise
of teachers related to the instructional quality of their
teaching?

Research on effective teaching aiming at analyzing com-
ponents of classroom instruction that influence student
learning has brought about a plentitude of findings. Meta-
analyses have tried to integrate findings from many stud-
ies in order to work out the most important factors (e.g.,
Hattie 2012). Generally our conceptualization of classroom
management expertise is based on the assumption that the
instructional quality provided by teachers is not independ-
ent from their classroom management expertise as assessed
via the novel video-based instrument. Thus we include an
examination of the predictive validity of the classroom
management expertise-measure.

H3a: We assume a positive correlation between class-
room management expertise and specific measures (in our
study captured via student ratings) of instructional quality
related to classroom management.

H3b: Due to its situational nature we consider class-
room management expertise as being a proximal predictor
of instructional quality related to classroom management.
Thus we assume that the correlation assumed with H3a is
higher than the corresponding correlation between general
pedagogical knowledge and instructional quality measures.

4 Method
4.1 Samples and data collection

In our study we use three samples of pre-service and in-
service teachers from the area of Cologne, Germany: (1) a
sample of pre-service teachers who were in their first phase
of initial teacher education, (2) a sample of pre-service
teachers who were in the second phase of initial teacher
education, (3) an expert teacher sample, i.e., in-service
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teachers with several years of teaching experience. Follow-
ing stage models of teacher expertise development (Ber-
liner 2001), we describe them as ‘novices’ (1), ‘advanced
beginners’ (2), and ‘experts’ (3).

1. The first sample consists of 114 student teachers of the
University of Cologne who attended one of three regu-
lar seminars on teaching methods in the summer term
2014. Right at the start of the term their classroom
management expertise and general pedagogical knowl-
edge was tested online. Participation was obligatory
thus ensuring a 100 % participation rate. 90 of them
(79 %) are female. By average they are approximately
23 years old (M = 23.21, SD = 3.85).

2. The second sample derives from the study Longitudi-
nal Survey of Pedagogical Competencies of Student
Teachers and Teacher Candidates (Léngsschnittliche
Erhebung padagogischer Kompetenzen von Lehramtss-
tudierenden und Referendarlnnen; LEK-R).1 It consists
of 40 pre-service teachers who entered the second
phase of initial teacher education during the academic
year 2013/2014. Their classroom management exper-
tise and general pedagogical knowledge was tested
online as well. Additionally, the instructional quality of
their teaching delivered to students was assessed via
student ratings thus enabling us to analyze the third
research question. 30 of them (75 %) are female. By
average they are approximately 28 years old
(M =27.45, SD = 3.46).

3. The third sample consists of the whole teaching staff of
two schools in the greater area of Cologne. The schools
varied with respect to size from 15 teachers to 19
teachers. Thus the sample consists of 34 teachers. 31 of
them (91 %) are female. By average they were approxi-
mately 43 years old (M = 43.18, SD = 9.53) and had
taught for 18 years at school (M = 17.9, SD = 10.4).

When surveyed, teachers first had to complete a background
questionnaire containing variables such as age, sex, and teach-
ing experience. Second, the classroom management expertise
instrument was provided with a total duration of 20 min allow-
ing 5 min for watching one video clip and responding to the
corresponding test items. The four video clips are very short
(they vary between 1 and 2 min in length). Each video clip was
presented only once, and respondents were only allowed to
read test items related to a video clip when they had already
watched that clip. This procedure assured that video clips were
used as item prompts in a standardized way and teachers had to
respond to test items immediately after having watched the

! The LEK-R study has been funded by the German Research Foun-
dation (Deutsche Forschungsgemeinschaft, KO3947/3-2).
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correspondent clip. Third, teachers had to complete the paper-
and-pencil instrument measuring their general pedagogical
knowledge, which took another 20 min. Instructional quality
delivered by pre-service teachers [sample (2) only] was cap-
tured via ratings of their students. Students were given a ques-
tionnaire with several items measuring various aspects of class-
room management. In the following, survey data of 449
students rating the instructional quality of 21 pre-service teach-
ers will be included in the data analysis to examine our third
research question.’

4.2 TEDS-M paper-and-pencil-test measuring general
pedagogical knowledge

In this study, we applied a short form of the general pedagogi-
cal knowledge test that was developed in the context of TEDS-
M (Konig et al. 2011). A selection of test items was used to
reduce the test length to 20 min due to data collection con-
straints. When applied to the sample of our study, as a first step
classical item analysis was conducted over the 34 items. Inter-
nal consistency was estimated at o = 0.87, which is a good
result taking into account that only about half the test items of
the original instrument were included into this short form.

As laid out above, generic dimensions of teaching respon-
sibilities and cognitive demands made up a matrix which
served as a heuristic for the development of general pedagogi-
cal knowledge items in TEDS-M (see Supplementary Mate-
rial, Fig. 2). For each cell, a subset of items was developed (for
details of test development, see Konig et al. 2011). Two item
examples (see Supplementary Material, Fig. 3 and Fig. 4) may
illustrate the general pedagogical knowledge test and the heu-
ristic used to conceptualize general pedagogical knowledge
(for a more detailed description of the test see, e.g., Konig &
Blomeke, 2010; Konig et al., 2011; Konig 2014).

4.3 Video-based assessment of classroom management
expertise

4.3.1 Instrument design

The novel classroom management expertise measurement
instrument consists of four video clips of classroom instruc-
tion that refer to typical classroom management situations
in which teachers are heavily challenged. These video clips
were carefully selected from a pool of video clips available
to the research team. For conceptual reasons, the selection
procedure applied mainly intended to follow classifications
of typical classroom management situations found in the

2 This group of 21 pre-service teachers was selected from sample (2),
since they pursued a teaching career for primary and lower secondary
level and thus had identical opportunities to learn in the area of gen-
eral pedagogy during initial teacher education.

literature (Hawk and Schmidt 1989; Swartz et al. 1990; Doyle
2006): The video clips had to represent authentic and com-
prehensive situational information of classroom instruction in
which a teacher is challenged (1) to manage transitions, (2)
to manage instructional time, (3) to manage student behav-
ior, and (4) to manage instructional feedback. Whole-class
interaction teaching situations were preferred, as in terms of
effective classroom management they are more complex and
thus more challenging for teachers than private work time
situations during which a teacher assists a single student or
a group of students (Kounin 1970). The video clips had to
represent a variety of classroom contexts (regarding school
grade, school subject, composition of the learning group,
age of teacher), not least in order to detain respondents from
getting used to one specific situational context during assess-
ment. Besides conceptual issues, technical criteria had to be
met, too. The video clips had to be of good quality both visu-
ally and acoustically, they had to represent usual events some-
how familiar to every experienced school teacher, they had to
be short and self-contained for research-related economic rea-
sons. In a pilot study (Konig and Lebens 2012) these criteria
were issued by conducting an expert review before the pro-
cedure of selecting appropriate video clips was started. The
video clips do not come along with complementary informa-
tion about the teacher, the learning group or the lesson, since
our idea to measure classroom management expertise was to
stick as closely as possible to the situation presented via video
and to not distract respondents from perceiving the concrete
classroom instruction. However, in contrast to the paper-and-
pencil test measuring general pedagogical knowledge that has
been successfully applied in various cultural contexts (Konig
et al. 2011), we consider the classroom management exper-
tise test to have a far more limited scope since it is both cul-
turally and linguistically tied to the German-speaking context
of teaching.

4.3.2 Item development

Test items were developed for each video clip covering the
three cognitive demands outlined above (accuracy of per-
ception, holistic perception, interpretation/justification of
action). In total, 27 test items were developed. 7 are multi-
ple-choice-response, 20 are open-response items. Accuracy
of perception is measured by 15, holistic perception by 8,
and justification of action by 4 test items (see item exam-
ples in the Supplementary Material, Figs. 5, 6, and 7).

3 Due to the nature of the cognitive demand, justification of action
is only measured by open-response-items, whereas the other two
demands are measured both by open-response-items and by multiple-
choice-items. However, to account for this, we conducted detailed
item-analyses which are documented in Konig (2015b). Findings
show there are no substantial effects the different formats have on
correlational patterns.
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Coding rubrics were developed for the open-response
items in a complex and extensive interplay of deductive
(from our theoretical framework) and inductive approaches
(from empirical teacher responses). In a pilot phase, codes
from several independent raters were discussed in detail
and coding rubrics were carefully revised and expanded.
Thus, the coding manual is theoretically based as well as
data-based. The codes were intended to be low-inferent.

Coding rubrics for open-response items consist of one
criterion, two criteria or more than two criteria. If the single
criterion is met by the response provided by the respond-
ent, then the rater has to code this criterion with 1. If it is
not met, a 0 will be given. However, when doing frequency
analysis and exploratory scaling analysis, it turned out
that these differentiations were not needed, i.e., they did
not substantially contribute to the improvement of item
fit statistics. As a consequence, partial-credit items were
recoded to dichotomous items, i.e., additional catego-
ries were collapsed. For this, two different strategies were
applied depending on the frequency distribution of each
item: Either full credit (1) was given for all responses ful-
filling at least one criterion or, in case this led to a better
discrimination index and frequency distribution, full credit
(1) was given for all responses that met two or more crite-
ria. For example, in case of item example 3 (Supplementary
Material, Fig. 5), a teacher’s response was given full credit
(score 1) only when she or he had provided at least two
different techniques (e.g., using an acoustic signal, calling
on an individual student by his name). All open-response
items measuring classroom management expertise were
coded on the basis of the coding manual. 40 questionnaires
(about 20 % of all questionnaires) were randomly selected
and coded by two raters independently of one another.
Average of internal consistency was good (Mg, = 0.81,
SDggppa = 0.19; cf. Fleiss and Cohen 1973).

4.3.3 Student rating of instructional quality

Specific measures of instructional quality related to class-
room management were captured via student ratings.
Although their validity is limited (e.g., they are suitable
to assess classroom routines as part of a teacher’s class-
room management rather than to assess a teacher’s didac-
tic conceptions of teaching, cf. Baumert et al. 2004), we
use such ratings, not least they provide an efficient way to
capture instructional quality. Due to data collection con-
straints, this was only possible for our sample (2), i.e., sec-
ond phase pre-service teachers. The students they taught
were surveyed and thus asked to rate specific dimensions
related to classroom management and learning support
providing a multidimensional understanding of classroom
management, namely a differentiation in organizational
and instructional aspects (Gilberts and Lingnugaris-Kraft
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1997). Organizational aspects were measured using the
scale ‘withitness’ (4 items, e.g., ‘Our teacher always
knows exactly what happens in the classroom’) and ‘clar-
ity of rules’ (3 items, e.g., ‘In the lesson it is clear what
students are allowed to do and what they are not allowed to
do’). Instructional aspects were measured using the scale
‘clarity of teacher explanation’ (3 items, e.g., ‘Our teacher
explains things step by step’) and ‘support’ (4 items, e.g.,
‘The teacher additionally supports us when we need help’).
Items for these scales were derived from the literature (e.g.,
Ramm et al. 2006). Items are Likert-scales with four cate-
gories ranging from ‘not true’ (1) to ‘true’ (4). Confirmatory
factor analysis (CFA) using the software Mplus (Muthén
and Muthén 1998-2006) was carried out showing a good
fit for a model that specifies each scale as a latent variable
(x*> = 2.11, p < 0.001; RMSEA = 0.05, SRMR = 0.04).
Scales are reliable (a > 0.6) and their intra-class-correla-
tions (‘withitness’ 0.14, ‘clarity of rules’ 0.08, ‘clarity of
teacher explanation’ 0.10, ‘support’ 0.12) indicate there is
substantial variation across the school classes thus making
it necessary to conduct multi-level analysis (Julian 2001).

5 Results

5.1 Findings on dimensionality and inter-correlation
(H1a)

In order to test our first hypothesis (Hla), with which we
assume the classroom management expertise measure is
positively correlated (medium effect size) but not identi-
cal with general pedagogical knowledge as assessed by the
TEDS-M test, we compare a scaling model in which only
one latent variable is specified by all classroom manage-
ment expertise and general pedagogical knowledge test
items (one-dimensional model) against a model that speci-
fies classroom management expertise and general pedagog-
ical knowledge as two latent variables (two-dimensional
model).

Rasch-scaling analyses were done with the scaling soft-
ware ConQuest (Wu et al. 1997). First, overall scaling of the
one-dimensional model shows the overall measure includ-
ing all classroom management expertise and general peda-
gogical knowledge test items is reliable (0.86) and variance
of the latent variable (Theta-variance) is sufficient (0.84).
However, in the two-dimensional model, reliability (Theta-
variance) for classroom management expertise is 0.73 (0.91)
and for general pedagogical knowledge is 0.85 (1.22). The
inter-correlation is 0.65 thus showing the two constructs
are clearly related to each other but not identical. Deviance
statistics provides evidence the two-dimensional model fits
significantly better to the data than the one-dimensional
model (see Supplementary Material, Table 1). To strengthen
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our hypothesis, we alternatively conducted a confirmatory
factor analysis specifying all items as categorical variables
using the software Mplus (Muthén and Muthén 1998-2006)
which provides similar findings. In this analysis, the two-
dimensional model shows a slightly better fit (x*/df = 1.42,
p < 0.001; RMSEA = 0.05) than the one-dimensional
model (ledf = 1.50, p < 0.001; RMSEA = 0.05). Latent
inter-correlation between classroom management expertise
and general pedagogical knowledge is 0.59 and thus even
slightly lower than in the Rasch-scaling using the software
ConQuest (Wu et al. 1997).

5.2 Inter-correlations of content dimensions (H1b)

Building on the two-dimensional model as analyzed in the
previous Sect. 5.1 and using the software Mplus (Muthén
and Muthén 1998-2006) again, general pedagogical knowl-
edge was differentiated into four content dimensions (see
Supplementary Material, Figure 2). This confirmatory fac-
tor analysis with four latent variables measuring general
pedagogical knowledge and another latent variable measur-
ing classroom management expertise shows a good fit (¥ */
df = 1.24, p < 0.05; RMSEA = 0.04). All latent variables
are positively inter-correlated (see Supplementary Material,
Table 2). However, as expected (H1b), the classroom man-
agement expertise measure is more highly inter-correlated
with the general pedagogical knowledge content dimension
‘classroom management/motivation’ (0.68) than with the
other general pedagogical knowledge content dimensions
‘adaptivity’ (0.45; z = 5.06, p < 0.001), ‘structure’ (0.59;
z = 244, p < 0.05), and ‘assessment’ (0.24; z = 6.21,
p <0.001).4

5.3 Inter-correlations of cognitive demands (H1c)

In analogy to the analysis outlined in the previous Sect. 5.2,
inter-correlations of cognitive demands were examined.
The cognitive demands of the classroom management
expertise measure ‘accuracy of perception’ and ‘holistic
perception’ were combined into one dimension thus having
a model with five latent variables only (see Supplementary
Material, Table 3).> Model fit is good (y*df = 1.28,
p < 0.05; RMSEA = 0.04). As expected (Hlc), ‘interpreta-
tion/justification of action’ as a cognitive demand of teach-
ers’ classroom management expertise correlates more
highly with the general pedagogical knowledge cognitive

4 To compare differences in height of correlations, the significance
test proposed by Meng, Rosenthal, and Rubin (1992) was applied.

3 A model with six dimensions differentiating cognitive demands
of the classroom management expertise in ‘accuracy of perception’,
‘holistic perception’, and ‘interpretation/justification of action’ did
not converge due to the extremely high inter-correlation between
‘accuracy of perception’ and ‘holistic perception’.

demand ‘generate’ (0.70) than with the other general peda-
gogical knowledge cognitive demands ‘recall’ (0.57;
z = =257, p < 0.01) and ‘understand/analyze’ (0.53;
z = —3,74, p < 0.001). Similarly, ‘perception’ as a cogni-
tive demand of classroom management expertise correlates
more highly with ‘generate’ (0.60) than with ‘understand/
analyze’ (0.46; z = —2,79, p < 0.01) and ‘recall’ (0.51;
z = —1.59, p = 0.11), although the latter difference is not
statistically significant.

5.4 Expert-novice-comparisons (H2a, H2b)

To test the hypotheses related to our second research ques-
tion (H2a, H2b), we again applied the two-dimensional
model outlined in Sect. 5.1, but in addition to that we intro-
duced expertise group assignment as two dichotomous pre-
dictors (see Supplementary Material, Figure 8). The model
fit of this path model is good (ledf = 142, p < 0.05;
RMSEA = 0.05). In this analysis, 9.3 % of the classroom
management expertise variance and 20.1 % of the general
pedagogical knowledge variance is explained by the two
predictors. In addition to this, Table 4 in the Supplementary
Material provides means and standard deviations of test
scores for the three groups of teacher expertise.

As expected (H2a), in-service teachers show better
results than pre-service teachers (classroom management
expertise: 8 = 0.30, p < 0.001; general pedagogical knowl-
edge: f = 0.42, p < 0.001). Similar to this and as expected
(H2b) pre-service teachers of the second phase of initial
teacher education outperform pre-service teachers with-
out any systematic teaching experience. However, the dif-
ference between the two groups of pre-service teachers is
larger in their general pedagogical knowledge (8 = 0.30,
p < 0.001) than in their classroom management expertise
(B=0.15,p < 0.10).

5.5 Findings on the predictive validity (H3a, H3b)

The examination of our third research question requires us
to conduct multi-level analysis, since the intra-class-corre-
lations of the four student rating scales measuring instruc-
tional quality is substantial (between 0.08 and 0.14; see
Sect. 4.4). Multi-level modeling was conducted again using
the software Mplus (Muthén and Muthén 1998-2000).
Due to small sample size of pre-service teachers on level 2
(n = 21) we use manifest variables and introduce only one
predictor on level 2 per model.

As the findings indicate (see Supplementary Material,
Table 5), organizational aspects of classroom management
(‘withitness’ and ‘clarity of rules’) can be predicted by pre-
service teachers’ classroom management expertise and gen-
eral pedagogical knowledge. However, classroom manage-
ment expertise as a predictor is statistically significant (M1:
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B =047, p < 0.01; M3: 8 = 0.36, p < 0.05), whereas
general pedagogical knowledge as a predictor is weaker
M2: 8 =032, p < 0.10; M4: B = 0.15, n.s.), especially
when explaining the instructional quality aspect of ‘clar-
ity of rules’. Classroom management expertise and gen-
eral pedagogical knowledge are positively correlated
(0.20 = B > 0.28) with instructional aspects of classroom
management (‘clarity of teacher explanations’ and ‘sup-
port’), but predictors are not statistically significant (see
Supplementary Material, models M5 to M8 in Table 5). As
hypothesized (H3a), there are positive correlations between
classroom management expertise and specific measures of
instructional quality. Moreover, as expected (H3b), class-
room management expertise shows higher correlations
with instructional quality aspects than general pedagogical
knowledge.

6 Summary and discussion

Our study forwarded methodological consideration regard-
ing the measurement of teachers’ classroom management
expertise (classroom management expertise), supporting
the implementation of a novel video-based assessment
approach that goes beyond the classical format of paper-
and-pencil tests as hitherto provided by a study like TEDS-
M (Konig et al. 2011). From a theoretical perspective
and in relation to the requirements of classroom manage-
ment, typical situations of classroom management and the
knowledge-based processing of perceiving and interpret-
ing classroom instruction were conceptualized. Classroom
management expertise was empirically investigated by
administering a test instrument that consists of four video
clips used as item prompts and followed by test items
related to these video clips. This study investigated the
relationship between teachers’ general pedagogical knowl-
edge and classroom management expertise thus aiming to
answer research questions (1) regarding the structural rela-
tion between classroom management expertise and general
pedagogical knowledge, (2) regarding expert-novice dif-
ferences in classroom management expertise and general
pedagogical knowledge, and (3) regarding the predictive
validity of classroom management expertise and general
pedagogical knowledge.

6.1 Structural relation between classroom management
expertise and general pedagogical knowledge

Regarding our first research question, findings from Rasch-
scaling analyses (as well as from the confirmatory factor
analysis approach) show teachers’ general pedagogical
knowledge and classroom management expertise are two
different constructs, although they are substantially and
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positively inter-correlated (Hla). This is what research
in other domains has also shown. For example, Kerst-
ing (2008, p. 857) reports a statistically significant mani-
fest correlation (r = 0.53) between a paper-and-pencil test
measuring mathematical content knowledge for teach-
ing and a video-analysis instrument to measure teacher
knowledge of teaching mathematics. The height of the
latent correlation we found for pedagogy is similar to that
reported by Kersting (2008) for the domain of mathemat-
ics. So, there seems to be a kind of analogy between the
two very different assessments, supporting the construct
validity of our approach. However, to go beyond a sim-
ple bivariate correlation of two constructs, we also made
use of the differentiation of general pedagogical knowl-
edge into subscales following previous work on general
pedagogical knowledge which allowed us to localize the
classroom management expertise measure in the broader
field of teachers’ general pedagogical knowledge. When
differentiating general pedagogical knowledge into sub-
scales, findings show that as expected (H1b) classroom
management expertise is more highly inter-correlated with
the content dimension of ‘classroom management/motiva-
tion’ than with any other content dimension of the general
pedagogical knowledge test and, also as expected (Hlc),
more highly inter-correlated with the cognitive demand
of ‘generate’ than with any other cognitive demand of the
general pedagogical knowledge test. These findings assure
construct validity of the novel video-based measure cap-
turing classroom management expertise (Borsboom et al.
2004). They help us to understand that the conceptualiza-
tion of classroom management expertise fits well into the
framework of general pedagogical knowledge as previously
developed in TEDS-M.

6.2 Expert-novice differences in classroom
management expertise and general pedagogical
knowledge

With our second research question, we followed the teacher
expertise research paradigm (e.g., Berliner 1992, 2001,
Bromme 1992, 2001; Sabers et al. 1991) and assumed dif-
ferences between ‘novice teachers’ (i.e., student teachers at
the start of initial teacher education), ‘advanced beginners’
(i.e., teacher candidates during their practical training at
the end of initial teacher education), and ‘expert teachers’
(i.e., in-service teachers with, by average, 18 years teach-
ing experience). Since we hypothesized such differences
would mirror the idea classroom management expertise is
developed during initial teacher education and in the course
of professional teaching, we expected in-service teachers
would outperform pre-service teachers in the classroom
management expertise-test and general pedagogical knowl-
edge-test (H2a) and pre-service teachers of the second



Teacher professional knowledge and classroom management: on the relation of general...

phase of initial teacher education would outperform pre-
service teachers without any systematic teaching experi-
ence (H2b). Evidence was found for both hypotheses with
regards to general pedagogical knowledge, but only H2a
could be confirmed with regards to classroom management
expertise. So it seems that classroom management exper-
tise, compared with general pedagogical knowledge, is
much more dependent on the expertise level acquired dur-
ing professional development, whereas general pedagogi-
cal knowledge can be acquired as early as during the theo-
retical initial teacher education at university (Konig 2013).
This might be due to the specific situational nature of class-
room management expertise when compared with general
pedagogical knowledge. Against the findings on expert-
novice differences, however, we consider our classroom
management expertise measure an important instrument
that could be applied in various research contexts, e.g., as
an educational outcome in teacher education effectiveness
research and research on the effectiveness of teacher pro-
fessional development.

6.3 Predictive validity of classroom management
expertise and general pedagogical knowledge

With our third research question we examined whether
classroom management expertise, compared with gen-
eral pedagogical knowledge, is a more proximal predictor
of instructional quality. Due to data collection constraints
this analysis was restricted to 21 pre-service teachers
only, whose students had rated the instructional qual-
ity provided by these pre-service teachers. Findings from
multi-level analysis show teachers’ classroom management
expertise can clearly be regarded as a predictor of aspects
related to the organizational issues of classroom manage-
ment (‘withitness’ and ‘clarity of rules’). Moreover, the
classroom management expertise turned out to be a more
proximal measure than general pedagogical knowledge
when explaining differences in instructional quality meas-
ures between school classes. Taking into account adequate
mastery of classroom management is clearly related to stu-
dent achievement (e.g., Hattie 2012) our finding that shows
teachers’ classroom management expertise predicts what
actually happens in the classroom (captured by student rat-
ings) has significant practical implications. This is espe-
cially true for the situation in Germany, where classroom
management is not only an important facet of teaching
quality, but the challenges for teachers to deal with class-
room management issues such as disruptive behavior of
students has increased during the last decade as, for exam-
ple, the PISA cycles have shown (OECD 2013). Pre-service
and in-service teachers thus should be provided with appro-
priate (e.g., practical) opportunities to learn in order to pre-
pare them for classroom management challenges, including

content that has been used to conceptualize classroom man-
agement expertise in our study.

6.4 Limitations and conclusion

Although findings are promising, at least three central
limitations of our study have to be mentioned. First, we
applied our novel approach to a sample of 188 pre-service
and in-service teachers only (mainly due to data collec-
tion constraints). Therefore, replication studies using larger
samples would be necessary to strengthen our work. This is
especially true when taking into account that the examina-
tion of our third research question is based on a rather small
teacher sample (n = 21). Second, although our in-service
teacher sample contains the whole teaching staff of two
schools with, by average, 18 years teaching experience, it
is somehow problematic to simply denote them as ‘experts’
(cf. Berliner 2001). Future studies should look for another
method to select in-service teachers (e.g., teachers denomi-
nated as experts by school principals) in order to clarify to
what extent they may outperform pre-service teachers or
even other groups of in-service teachers (e.g., early career
teachers). And thirdly, instructional quality was measured
using student ratings only, which in future studies could be,
due to limited validity, extended by other methodological
approaches such as video ratings.

To conclude, our findings let us assume a specific video-
based assessment of classroom management expertise actu-
ally is of additional value when compared with a classi-
cal paper-and-pencil general pedagogical knowledge test.
Evidence could be provided that classroom management
expertise is of different quality compared with general ped-
agogical knowledge—it specifically can be characterized as
being more of a procedural nature—, but at the same time
it can be conceptually linked to general pedagogical knowl-
edge. Thus our classroom management expertise measure
can be regarded as a specific facet of general pedagogical
knowledge that gives a more detailed insight into teacher
professional knowledge and classroom management. It is,
compared with general pedagogical knowledge, closer to
what actually happens in the classroom, i.e., it is more spe-
cific and closer to the act of teaching than general peda-
gogical knowledge. One reason for this is that presumably
video-cued testing may allow a more valid way of testing
teacher competence (Blomeke et al. 2015; Konig 2015a,
b). Seen from a different perspective, classroom manage-
ment expertise, however, is not an isolated measurement
instrument, but it can be connected to important research
on general pedagogical knowledge theoretically and empir-
ically: We have covered cognitive demands of perception
and interpretation by applying a novel video-based assess-
ment, we have related this to general pedagogical knowl-
edge for an analysis of teacher competence, and we have
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related this to aspects of instructional quality in order to
analyze indicators of teacher performance. Finally, we now
have learned more about the “missing link between compe-
tence and performance” as focused on by this special issue,
at least in the field of teacher professional knowledge and
classroom management.
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Figure 1: Dimensions and topics covered in the TEDS-M test of GPK

Test dimensions Topics covered by the test items

- structuring of learning objectives
structure - lesson planning and structuring the lesson process

- lesson evaluation

- strategies to prevent and counteract interferences

classroom . . .
- effective use of allocated time/ routines
management/ } .
L. - achievement motivation
motivation . . .
- strategies to motivate single students/ the whole group
o - strategies of differentiation
adaptivity . .
- use of a wide range of teaching methods
- assessment types and functions
assessment - evaluation criteria

- teacher expectation effects

Figure 2: Test design matrix

understand/
recall generate
analyze

structure

classroom management/ motivation

adaptivity

assessment




Figure 3: Item example 1 for assessing general pedagogical knowledge about “classroom

management” as a topic and “understand/analyze” as a cognitive demand

When the teacher poses a question in class, one student repeatedly raises his hand.
Is this an example of “operant conditioning™?

Check one box only.
A. Yes, this student exhibits a particular behavior and receives a positive 0
consequence.
B. Yes, his behavior is caused by external intervention. [
C. No, his behavior is caused by classical conditioning. [
D. No, this behavior occurs spontaneously and is not learned. (]

Figure 4: Item example 2 for assessing general pedagogical knowledge about “structure”

as a topic and “generate” as a cognitive demand

Imagine you are helping a future teacher to evaluate her lesson because she has never done

this before.
To help her adequately analyze her lesson, what question would you ask?

Formulate ten essential questions and write them down.




Figure 5: Item example 3 for assessing CME about ‘accuracy of perception’ as a

cognitive demand

Please name four different techniques employed by the teacher to gain her students’

attention.

Figure 6: Item example 4 for assessing CME about ‘holistic perception’ as a cognitive

demand

When does the situation displayed in the video take place?
Please tick only one box:

A. At the beginning of the lesson (e.g., during the first 5 minutes). ©

B During the first third of the lesson O
C. During the last third of the lesson O
D At the end of the lesson (e.g., during the final 5 minutes). m

Figure 7: Item example 5 for assessing CME about ‘interpretation/justification of

action’ as a cognitive demand

Which function does the seating arrangement of students have for the lesson shown?




Figure 8: Predicting GPK and CME by expertise group

In-service A HHE
Teachers 5 GPK
Advanced .
Beginners 15% 7\ CME

#0kp< 001 *p<0l *p<.05  fp<.10

Table 1: Deviance statistics from the one- and two-dimensional Rasch-scaling

number of difference
model deviance estimated ' number of
parameters deviance parameters p
one-dimensional (M1) 11,354.837 59
132.375 2 <.001

two-dimensional (M2) 11,222.462 61




Table 2: Inter-correlations between GPK content dimensions and CME

(1) 2 () (4)

CME (1) classroom management
GPK  (2) adaptivity A5HHFE
(3) structure SOFEE - Sqk
(4) classroom management/ motivation O8FFE  gQFIEK A
(5) assessment 24%%k 0 FRAdA - FFwAK FPRE
¥EEPp <001 *p<.01 *p<.05
Table 3: Inter-correlations between GPK cognitive demands and CME
D @ 3) 4
CME (1) perception (accuracy of
perception/ holistic perception)
(2) interpretation / justification of A
action
GPK  (3) recall SEEE STEEE
(4) understand/ analyze ApHHE S3wE A5
(5) ‘generate’ 6% * J7QF** S2HE O5H*H

#EEp <001 *p<.01 *p<.05

Table 4: Means and standard deviations of test scores for the three expertise groups

Novices Advanced Beginners  In-service Teachers
M SD M SD M SD
GPK 19.9 6.6 25.9 4.1 28.6 42
CME 13.0 4.4 14.5 3.6 16.6 33

Table 5: Findings on the predictive validity of CME and GPK from multi-level analysis

Withitness Clarity of Clarity of Support
Rules Teacher
explanations

M1 M2 M3 M4 M5 M6 M7 M8

p p p p p p p p
CME ATH* 36* .20 - 22 -
GPK - 32* - A5 - .20 - 28
R-square (between) .22 .10 13 .02 .05 .04 .05 .08
iR <. 001 **p<.01 *p<.05 "p<.10
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