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Abstract For more than two decades, three components of teacher knowledge have
been discussed, namely, content knowledge (CK), pedagogical content knowledge
(PCK), and general pedagogical knowledge (GPK). Although there is a growing
body of analytic clarification and empirical testing with regard to CK and PCK, es-
pecially with a focus on mathematics teachers, hardly any attempt has been made
to learn more about teachers’ GPK. In the context of the Teacher Education and
Development Study in Mathematics (TEDS-M), Germany, Taiwan, and the United
States worked on closing this research gap by conceptualizing a theoretical frame-
work and developing a standardized test of GPK, which was taken by representative
samples of future elementary and middle school teachers in these countries. Four
task-based subdimensions of GPK and three cognitive subdimensions of GPK were
distinguished in this test. TEDS-M data are used (a) to test the hypothesis that GPK
is not homogenous but multidimensional and (b) to compare the achievement of fu-
ture elementary and middle school teachers in Germany, Taiwan and the US. The
data revealed that US future teachers were outperformed by both the other groups.
They showed a relative strength in one of the cognitive subdimensions, generating
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strategies to perform in the classroom, indicating that in particular they had acquired
procedural GPK during teacher education.

Keywords Adaptivity · Assessment · Classroom management · Cognitive
process · General pedagogy · General pedagogical knowledge · GPK · Generating ·
Instruction · Motivation · Recall · Structure · Teaching methods

Researchers identify and distinguish among three domains of teacher knowledge
(Baumert and Kunter 2006; Bromme 1997; Grossmann and Richert 1988; Shulman
1986, 1987): content knowledge (CK), pedagogical content knowledge (PCK), and
general pedagogical knowledge (GPK). Regarding the latter domain, one can state
that although over the past few years the body of research on teacher knowledge
has been growing, it still remains an open question what exactly is meant by the
term GPK and what this knowledge domain incorporates. In a time of globalization
when the discourse on teacher education and the definition of what pre-service and
in-service teachers have to know and be able to do are no longer limited to insti-
tutional, regional or national boundaries, the fact that the term itself is not used in
all countries or at least not in the same way will inevitably come to the front and
increasingly lead to the need for clarification.

Discussions about the reform of teacher education are often dominated more by
normative than evidence-based statements (Ball et al. 2008; König and Blömeke
2013, in press). Especially with regard to general pedagogy as a component of
teacher education programs, broad claims about its “uselessness” as well as about
what future teachers need to know at the end of their training have been made and
linked with requests either to eliminate this component or to structure it in a new
way (Grossman 1992; Kagan 1992). Even if such discussions and assumptions may
provide promising hypotheses, without empirical testing they have their limits in the
process of improving teacher education (Larcher and Oelkers 2004).

The growing body of research in the field of (future) teachers’ knowledge has a
special focus on subject-related issues—mostly exemplified by mathematics teach-
ers in prominent research studies like Learning Mathematics for Teaching (LMT;
e.g., Ball et al. 2008; Hill et al. 2004), Mathematics Teaching in the 21st Cen-
tury (MT21; Schmidt et al. 2013) or Professional Competence of Teachers, Cogni-
tively Activating Instruction, and Development of Students’ Mathematical Literacy
(COACTIV; Baumert et al. 2010; Krauss et al. 2008). These studies mainly focused
on CK and PCK in mathematics.

Also in the “Teacher Education and Development Study: Learning to Teach
Mathematics (TEDS-M)”, the first comparative study on tertiary education with
representative samples and direct testing of teacher knowledge, the common inter-
national questionnaire focused on the future teachers’ mathematics content knowl-
edge (MCK) and mathematics pedagogical content knowledge (MPCK) in their last
year of training. Three participating countries—the USA, Germany, and Taiwan—
decided therefore to develop a national option measuring future teachers’ GPK. The



Teacher Education Effectiveness 189

option was developed under the leadership of the German TEDS-M team (König
and Blömeke 2009, 2010a, 2010b, 2010c; Blömeke and König 2010a, 2010b).

In this chapter, we report first how the general pedagogical knowledge test was
conceptualized. It specifies the elements of GPK which future teachers have to ac-
quire in teacher education in order to progress from the stage of teacher “novices” to
“advanced beginners” (Berliner 2001, 2004). Based on data from future teachers in
the USA, Germany, and Taiwan, the structure of GPK as well as specific strengths
and weaknesses of future primary and future lower secondary teachers will be ex-
amined in a second step. Third, we will draw conclusions for next research steps
and the reform of teacher education.

1 Defining General Pedagogical Knowledge of Future Teachers

Seen from an international perspective, it is a great challenge to determine what
is meant by the term GPK and what this knowledge domain incorporates. In the
USA, two broad labels—“educational foundations” and “teaching methods”—are
needed to cover what may be labelled as “general pedagogy” in another country. In
yet another country, the theoretical underpinnings of education may be provided by
educational psychology, sociology of education or history of education. The oppor-
tunities to learn (OTL) implemented in these components of teacher education may
be very diverse, too, not only across countries but also within one country.

The shape of general pedagogy is probably influenced by cultural perspectives
on the objectives of schooling and on the role of teachers (Hopmann and Riquarts
1995). But at the same time evidence exists that there is some communality in the
OTL due to the nature of teaching (Blömeke 2012; Blömeke and Kaiser 2012). A lit-
erature review reveals that two tasks of teachers are regarded as core tasks in almost
all countries: instruction and classroom management. Generic theories and methods
of instruction and learning as well as of classroom management can therefore be
defined as essential parts of GPK. Less agreement exists as to what extent and what
kind of knowledge about counselling or nurturing students’ social and moral devel-
opment or knowledge about school management should also be included in the area
of general pedagogy.

According to Shulman (1987, p. 8) general pedagogical knowledge involves
“broad principles and strategies of classroom management and organization that ap-
pear to transcend subject matter” as well as knowledge about learners and learning,
assessment, and educational contexts and purposes. Similarly, and extending this
definition, Grossman and Richert (1988, p. 54) stated that GPK “includes knowledge
of theories and learning and general principles of instruction, an understanding of
the various philosophies of education, general knowledge about learners, and knowl-
edge of the principles and techniques of classroom management.” Future teachers
need to draw on this range of knowledge and weave it into coherent understand-
ings and skills if they are to become competent to deal with what McDonald (1992)
called the “wild triangle” that connects learner, subject matter and teacher in the
classroom.
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Since there was a lack of empirical studies on (future) teachers’ GPK (Wilson
and Berne 1999) when TEDS-M started, many key questions were at that time
unanswered. There were virtually no studies showing how to fill these relatively
broad domains of GPK so that one could develop items and actually test teachers
(Baumert and Kunter 2006). Another open question was how to discriminate GPK
from MPCK. In the USA, Germany and Switzerland, some first attempts existed to
measure the GPK of future or practicing teachers (Baer et al. 2007; Grossman 1992;
Schulte 2007) but these studies were restricted to specific institutions, languages or
regions. Other studies had tried to capture GPK with self-reports of future teachers
(e.g., Oser and Oelkers 2001) but these did not include objective tests.

Against the background of this research gap, the authors of this chapter aimed
at developing a theoretical framework of future teachers’ GPK that could be tested
empirically across countries in the context of TEDS-M. Due to the complexity of
GPK, the audience of an international survey, the target population of future teachers
(and not practicing teachers) and with regard to standardized test procedures on a
large scale, it was necessary to make certain restrictions in the definition of general
pedagogy.

Following the concept of “competence” (see in general Weinert 2001; specified
for the teaching profession by Bromme 1992, 1997, 2001), the study’s framework
focused on the mastering of professional tasks and reaching important objectives
of teaching. This meant that the theoretical framework of GPK was structured in
a task-based way and explicitly not according to the formal structure of general
pedagogy as an academic discipline. Since it is widely accepted that instruction
represents the core activity of teachers (Baumert and Kunter 2006; Berliner 2001,
2004; Blömeke et al. 2008; Bromme 1997), the central demands placed on teachers
are related to student learning. While other teacher tasks like counselling or nurtur-
ing students’ social and moral development were regarded equally important, they
could not be included within the framework of TEDS-M. The cultural differences
not only across the three participating countries but also within these did not sug-
gest a common sense of “correct” or “incorrect” performance strategies necessary
for objective testing. Clearly, these restrictions leave space for future research that
follows a broader understanding of GPK.

2 Subareas of General Pedagogical Knowledge

Our focus on instruction served as a heuristic to select different topics and cog-
nitive demands of general pedagogical knowledge. In order to operationalize it, we
referred to the extensive research on instruction. Instructional research provides var-
ious models of school learning (e.g., Carroll 1963; Bloom 1976). Such models con-
tain elements that are directly under the control of the teacher (e.g., the effectiveness
with which a lesson is actually delivered) and elements that are characteristics of the
students which are difficult to change (e.g., the students’ general abilities to learn).
Since our perspective focused on elements teachers can influence, we decided to
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Fig. 1 Content dimensions and topics covered in the TEDS-M test of GPK

take the QAIT model by Slavin (1994) as a basis to describe teacher tasks in more
detail.

The QAIT model is a model of effective instruction which focuses on four ele-
ments:

• The first element, “Quality of instruction” (Q), refers to activities of teaching that
make sense to students, for instance, presenting information in an organized way
or noting transitions to new topics.

• “Appropriate Levels of instruction” (A) is an element that refers to dealing with
a heterogeneous class. For teachers, it is challenging to adapt instruction to stu-
dents’ diverse needs. adaptivity deals, for instance, with the level of instruction
(that is appropriate when a lesson is neither too difficult nor too easy for students)
or with the different methods of within-class ability grouping.

• The third element, called “Incentives” (I), deals with the motivation of students
to pay attention, to study, and to perform the tasks assigned. For a teacher, this
means, for instance, relating topics to students’ experiences.

• “Time” (T) is the fourth element of the model. It refers to the quantitative aspect
of instruction and learning, e.g., strategies of classroom management enabling
students to spend a high amount of time on tasks.

According to Slavin (1994), the four elements are linked to each other and in-
struction is only then effective if they are all applied. The QAIT elements corre-
spond to elements of other models and listings of effective teaching (Helmke 2003;
Baumert et al. 2004; Good and Brophy 2007). So, the four elements can in fact be
regarded as basic dimensions of teaching quality (Brophy 1999).

However, to identify potential shortcoming of this framework, we compared the
basic dimensions of teaching quality with didactical points of view (cf. Klafki 1985;
Tulodziecki et al. 2004; Good and Brophy 2007). In these, diagnosing and assessing
student achievement was in fact more strongly focused. In the QAIT model it is more
regarded a precondition of adaptivity. However, we specifically added it because
assessing students is an essential teacher task (Good and Brophy 2007).
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The approach of combining findings from instructional research and didactics
led us to conceptualize GPK for teaching as is shown in Fig. 1. Teacher education
was regarded as effective if future teachers in their last year of their training had
acquired general pedagogical knowledge allowing them to prepare, structure, and
evaluate lessons (“structure”), to motivate and support students as well as manage
the classroom (“motivation/classroom management”), to deal with heterogeneous
learning groups in the classroom (“adaptivity”), and to diagnose and assess student
achievement (“assessment”). Three of these content dimensions corresponded to the
QAIT model. Assessment was added due to its didactical relevance.

Apart from the task-based content dimensions of GPK, we defined dimensions
of cognitive processes describing the cognitive demands on future teachers when
they respond to test items. Following Anderson’s and Krathwohl’s elaborate and
well-known model (Anderson and Krathwohl 2001), we distinguished three cogni-
tive processes which summarized the original six processes: recalling, understand-
ing/analyzing, and generating. Future teachers had to retrieve information from
long-term memory in order to respond to a test item. They had to understand or
to analyze a concept, a specific term or a phenomenon outlined by a specific test
item. And they were asked to generate concrete strategies on how they would solve
a typical classroom situation problem which includes evaluating this situation. Our
hypothesis was that future teacher performance on test items varies according to
these cognitive processes.

Distinguishing between declarative and procedural knowledge as another cogni-
tive approach is very common in teacher research (besides Anderson and Krathwohl
2001 see e.g., Fenstermacher 1994; Bromme 2001). In our instrument, test items re-
quiring future teachers to recall information predominantly measured declarative
knowledge (“knowing that . . . ”) including factual and conceptual knowledge while
test items requiring future teachers to generate strategies not only measured declar-
ative but also procedural knowledge (“knowing how . . . ”). Procedural knowledge is
of a situated nature (Putnam and Borko 2000).

3 Test Instrument

Content dimensions of GPK and cognitive demands made up a matrix which served
as a heuristic for item development (see Fig. 2). For each cell, a subset of items was
developed. Several expert reviews in the USA, Germany, and Taiwan as well as two
large pilot studies were carried out. All experts who participated in the first item
review which aimed at selecting items for the first pilot study testing a large pool
of items were teacher educators in the field of general pedagogy. Their research had
to be related to the topic of teacher knowledge and they had to be at least PhD can-
didates. Experts that participated in the second and following reviews which aimed
at selecting items for the final test instrument according to specific criteria or that
aimed at validating the test instrument, respectively, had to endow a university chair
with a specialization on research about teacher knowledge. Based on these review
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Fig. 2 Test design matrix

processes and empirical findings from the two pilot studies (e.g., item parameter
estimates) as well as on conceptual considerations with respect to the framework,
the final item set was selected (König and Blömeke 2009, 2010a, 2010c; Blömeke
and König 2010a).

The TEDS-M test measuring GPK of future primary teachers consisted of 85
test items. The TEDS-M test measuring GPK of future lower secondary teachers
consisted of 77 test items. In both cases, we used dichotomous and partial-credit
items, open-response (about half of the items) and multiple-choice items. Items were
fairly equally distributed across the four content dimensions and the three cognitive
dimensions.

Following the TEDS-M test design for MCK and MPCK (for details see Tatto
et al. 2008), a balanced incomplete block-design (Adams and Wu 2002; von Davier
et al. 2006) with five booklets for the future primary teacher survey and three book-
lets for the future secondary teacher survey was used so that each person had to
respond to only 60–65 % of all test items. With permission of the TEDS-M Inter-
national Study Center, the GPK test was added at the end of the original TEDS-M
future teacher questionnaire.

Germany and the USA used an identical booklet design in their primary and
lower secondary survey instruments allowing future teachers 30 minutes to respond
to the GPK test items. In contrast, Taiwan selected five complex test items due to
limited survey time, covering each cell of our test design matrix and corresponding
to criteria such as difficulty level, estimated response time and item discrimination.
In addition, Taiwan decided to implement the GPK in the lower secondary future
teacher survey only.

Item-Response-Theory (IRT) scaling methods were used to estimate scores
across the different booklets for the primary and the lower secondary future teacher
survey, respectively. With the methods implemented in a software package like Con-
quest (Wu et al. 1997), it is possible to create reliable achievement scores even if
a person has only responded to a selection of test items if this selection was done
rigorously according to a range of specific criteria. Technical issues of the test in-
strument such as the booklet design were reviewed by experts from each country as
well. These had do have at least a PhD in psychometrics, most of them had univer-
sity chairs.
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Fig. 3 Item example for GPK about “motivation” and “analyze”

Fig. 4 Item example for GPK about “structure” and “generate”

Two item examples (see Figs. 3 and 4) illustrate the GPK test.1 The first item
measured knowledge about “motivating” students. Future teachers had to recall ba-
sic terminology of achievement motivation (“intrinsic motivation” and “extrinsic
motivation”) and they were asked to analyze five statements against the background
of this distinction. Statement C represented an example of “intrinsic motivation”
whereas A, B, D, and E were examples for “extrinsic motivation”.

The second item example (see Fig. 4) was an open-response item. Here, future
teachers were asked to support another future teacher and evaluate her lesson. This
is a typical challenge during a peer-led teacher education practicum, but practicing
teachers are also regularly required to analyze and reflect on their own as well as
their colleagues’ lessons. The item measured knowledge of “structuring” lessons.
The predominant cognitive process was to “generate” fruitful questions.

For the open-response items, coding rubrics were developed and reviewed by
experts on teacher education in the USA, Germany, and Taiwan to avoid culturally
biased coding and scoring. The coding instructions were developed in an extensive
interplay of deductive (from our theoretical framework) and inductive approaches
(from empirical teacher responses). In a pilot phase, codes from several independent

1Since we plan to use the test instrument in future studies, we cannot include more item examples
in this article. If other researchers are interested in doing research in this field, we will be pleased to
provide a complete documentation of a shorter version of the instrument with half of the test item
pool, including various materials such as coding rubrics, scoring instruction, empirically based in-
formation on item parameters, and test booklets. This documentation (König and Blömeke 2010c)
allows to use the GPK test independently from the authors who developed it. Please contact the
initial author of this article for further information.
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Fig. 5 A US future teacher’s response to the item presented in Fig. 4

raters were discussed and coding instructions were revised and expanded. The result
was then reviewed by experts. Thus, the coding manual is theoretically based as well
as data-based. The codes were intended to be low-inferent, i.e. every response was
coded with the least possible amount of inferences by the raters.

All questionnaires were coded by two raters independently of each other on the
basis of the coding manual. As a measure of consensus and internal consistency,
Cohen’s Kappa was estimated (Jonsson and Svingby 2007). It ranges from 0.80 to
0.99 with an average of M = 0.91 (SD = 0.07). This can be regarded as a good re-
sult. If the raters did not agree, agreement was achieved in joint discussions, calling
on a third rater if necessary.

After having established reliable and culturally unbiased coding schemes, a scor-
ing strategy for complex open-response items was developed to decide which codes
should be rewarded and which could not because they were not appropriate. Again,
experts from the three countries had to agree which codes would appropriately re-
flect outcomes of their teacher education systems. Illustrating this strategy with the
test item shown in Fig. 4, codes were scored as appropriate if they addressed the
“context” of the lesson (e.g., prior knowledge of students), the “input” (e.g., objec-
tives of the lesson), the “process” (e.g., teaching methods used), or the “output” of
the lesson (e.g. student achievement). The original answer given by a future teacher
from the USA is an example for the scoring strategy (see Fig. 5).

4 Research Questions and Data Aalyses

Two main research questions lead the present article: How is the general pedagogical
knowledge of future primary and lower secondary teachers structured? Which level
of achievement did future teachers from the USA, Germany and Taiwan show?

Our theoretical framework (see Fig. 2) had outlined four content and three cog-
nitive dimensions of GPK. This means we assumed that GPK is multidimensional.
An alternative hypothesis would be that GPK is homogeneous or one-dimensional.
Technically spoken, the latter would imply an IRT scaling model in which only one
latent variable was specified by all test items. Model 1 in Fig. 6 shows a graphical
representation of this idea. Certain psychometric indicators (which are described
below in detail) can be used as criteria to evaluate the alternative models.

Multi-dimensional IRT scaling models can be applied to models 2 and 3 in
Fig. 6 which hypothesize that it is possible to distinguish four content dimensions
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Fig. 6 One-dimensional and multi-dimensional modelling of GPK

(structure, motivation/management, adaptivity, assessment) and three cognitive di-
mensions (recalling, understanding/analyzing, generatinig). We specified a four-
dimensional model with four latent variables and a three-dimensional model with
three latent variables. All analyses were done with the IRT software Conquest (Wu
et al. 1997; Wu 1997).

Findings on this research question provide information as to how we should re-
port GPK results when the achievement future teachers from different countries is
compared: as one overall score or as separate subscores. If reliable sub-dimensions
of GPK can be modelled, we would be able to compare the outcomes of teacher
education in the USA, Germany, and Taiwan in more detail because strengths and
weaknesses of GPK could be described along content domains and cognitive pro-
cesses. Findings of this kind would provide insight into the effectiveness of teacher
education systems across countries. In a time of globalization and international com-
petition, this is becoming increasingly important when discussing reforms of teacher
education.

5 Empirical Findings on the Structure of GPK

Figure 7 shows an item-person map from the uni-dimensional IRT analysis (future
lower secondary teacher survey). On the left side, abilities of future teachers are rep-
resented (one “X” represents eight persons), while on the right side the distribution
of test items is shown (each of the 77 test items has a number). If the location of
an item and a person match, the person has a probability of 0.5 to succeed on that
item. The higher a person is above an item on the scale, the more likely the person
will succeed on the item. The lower a person is below an item on the scale, the more
likely the person will be unsuccessful on the item.

The map reveals that the GPK test covered the TEDS-M sample of future lower
secondary teachers from the USA, Germany and Taiwan quite well as the range of
person abilities (left side) was well covered by item difficulties (right side). The one-
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Fig. 7 Item-person map of
one-dimensional
Rasch-scaling

dimensional model and its results showed that it was possible to create an overall
GPK test score. The reliability was good (EAP reliability 0.78).2

2Another psychometric indicator is the item fit statistics. The weighted mean squares mainly
ranged from 0.80 to 1.20 with a few exceptions, which is a good result (Adams 2002; Wright
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Fig. 8 Intercorrelations of GPK content domains

In contrast to a model in which all items measure one latent ability (see model 1
in Fig. 7), in a multi-dimensional IRT model test items were scaled as docu-
mented in our conceptual framework according to their content (structure, moti-
vation/classroom management, adaptivity, assessment; see model 2 in Fig. 6) or,
alternatively, according to the cognitive processes requested (recalling, understand-
ing/analyzing, generatinig; see model 3 in Fig. 6).3 The reliability estimates of the
content domains were lower than the reliability of the overall GPK score but mostly
acceptable (future primary teachers: 0.79 for structure, 0.78 for adaptivity, 0.74
for motivation/classroom management, 0.72 for assessment; future lower secondary
teachers: 0.70, 0.72, 0.65, 0.64).

The intercorrelations of the four domains were high but they did not indi-
cate homogeneity taking into account that they did not include measurement error
(see Fig. 8). This result represents an indicator to assume the hypothesized multi-
dimensionality rather than uni-dimensionality of future teachers’ GPK.4 Interest-
ingly, “assessment” and “motivation/classroom management” showed the highest
intercorrelation. This pattern might mirror coherence of corresponding opportuni-
ties to learn in teacher education in contrast to “structure” and “adaptivity” which
seems to be more distant to the area of assessment.

The cognitive dimensions were also modelled as hypothesized. The reliability
of each of these three subscales was acceptable for “recalling” and “understand-
ing/analyzing”. The reliability of “generatinig” was rather low, however, indicating
that this dimension was difficult to measure. Again, intercorrelations between the
different cognitive domains were partly relatively low showing that GPK is a het-
erogeneous construct (see Fig. 9).

Recalling and understanding/analyzing seem to be well interconnected cognitive
processes (almost 0.80). By contrast, they both were only loosely connected with the
third cognitive demand of generatinig (less than 0.50). Although its lower reliability

et al. 1994). Exceptions occurred when an item could not be excluded for theoretical reasons. Then
we accepted weighted mean squares ranging from 0.75 to 0.79 and from 1.21 to 1.25.
3To investigate the internal consistency of the four dimensions we used “Expected a posteriori
estimation (EAP)” as these parameters deliver an unbiased estimation of the population and take
into account the multidimensional structure of the model (Wu 1997).
4The item fit indices generally showed a slight improvement in the four-dimensional model com-
pared to the one-dimensional model. The deviance of the two models revealed that the four-
dimensional model fits the data significantly better than the one-dimensional model. Thus, there
were in fact several indications suggesting the hypothesized multidimensionality of future middle
school teachers’ GPK.
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Fig. 9 Intercorrelations of cognitive domains of GPK

Fig. 10 Overall GPK test score

has to be taken into account, we can hypothesize that GPK seems to consist of the
ability to generate strategies as a response to typical classroom situation vignettes on
the one hand and of declarative knowledge measured by items labelled as “recalling”
or “understanding/analyzing” on the other hand.

6 International Comparison of Future Teachers’ GPK

Our effort to measure GPK as an element of the professional knowledge of future
teachers aimed at an international comparison. First, we present results on the over-
all GPK test score. To facilitate the reading, the mean was transformed to 500 test
points with a standard deviation of 100 test points for each the primary and the lower
secondary survey. Figure 10 shows the means, standard errors of the means, and the
standard deviation for each country.

The data revealed that future teachers from Germany and Taiwan significantly
outperformed their counterparts from the USA. The achievement of US future teach-
ers was more than one and a half standard deviation lower than the achievement of
German and, in the case of the future lower secondary teacher survey, Taiwanese
future teachers. This is a difference which is of high practical relevance. There was
no statistically significant difference between teacher achievement in Germany and
Taiwan.

The next step in describing the GPK of future teachers is related to the subdi-
mensions of this knowledge area. Because of the very large country mean differ-
ences on the overall GPK test score, we used ipsative measures to depict strengths
and weaknesses of each country’s performance on the subdomains. Ipsative mea-
sures describe the relative achievement of future teachers in subdimensions; they
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Fig. 11 Relative strengths
and weaknesses for content
domains of GPK (future
primary teachers)

Fig. 12 Relative strengths
and weaknesses for content
domains of GPK (future
lower secondary teachers)

are standardized differences of each subdimension compared to the overall mean
(the unit is one standard deviation).5

With regard to future lower secondary teachers, Fig. 12 reveals that US future
teachers showed relatively equal performances on the three content domains struc-
ture, classroom management/motivation, and assessment (these scores were not sig-
nificantly different from zero) whereas they showed a relatively weak performance
on adaptivity. In contrast, future teachers in Taiwan and Germany showed a rela-
tively high performance on this subdimension, leading to the assumption that they
acquired general pedagogical knowledge to a particularly large extent about the use
of a wide range of teaching methods in order to deal with heterogeneity in class-
room situations. For the future primary teachers, adaptivity is in Germany similarly
mirrored as strength (Fig. 11).

5Fischer (2004) once explained ipsative measures by using the following analogy: “Let us con-
sider the example of a mouse and an elephant. Assume someone measured the extremities of both
animals and used within-subject (within-animal) standardization [i.e. ipsative measures]. If the re-
searcher would now proceed to compare the length of, let us say, the legs, probably no significant
differences would be found. This is despite the fact that the legs of an elephant and a mouse are
surely different. This is because all the measures are related to the size of the whole animal. [. . . ]
If we compare the tail of the mouse and the elephant using ipsative measures, we would probably
conclude that the mouse’s tail is significantly longer than the tail of the elephant. It is important
to note that this comparison makes sense only if we consider the length of the tail relative to the
overall size of both animals. Obviously, relative to the overall size of the mouse and the elephant,
the mouse’s tail is longer than the tail of the elephant.”
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Fig. 13 Relative strengths
and weaknesses for cognitive
processes (future primary
teachers)

Fig. 14 Relative strengths
and weaknesses for cognitive
processes (future lower
secondary teachers)

Figures 13 and 14 depict the relative country differences with respect to cogni-
tive processes. Future teachers in Germany showed a relatively weak performance
in generatinig strategies. Compared with their performances in recalling GPK, un-
derstanding or analyzing a concept of general pedagogy related to teaching, they
seemed to struggle when asked to evaluate classroom situations and to create ade-
quate and multiple strategies to solve typical problems.

Taiwanese future teachers showed a balanced performance on these three cogni-
tive processes (i.e. there were no statistically significant differences from zero). In
contrast to Germany, US future teachers showed a relative strength in generatinig
strategies related to typical classroom situations. Although their overall GPK per-
formance was low compared with the performance of future teachers in Taiwan and
Germany, the US GPK profile pointed to a suitable strength which would be very
helpful in class. So, their declarative general pedagogical knowledge was below ex-
pectations whereas their procedural knowledge was above—however, the low mean
has still to be taken into account.

7 Summary and Conclusions

General pedagogical knowledge (GPK) is a central component of teacher knowl-
edge. Teacher education programs in many countries therefore provide correspond-
ing opportunities to learn although they are sometimes labelled differently (“edu-
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cational foundations”, “teaching methods”, “general pedagogy”, “educational psy-
chology” etc.). In this paper we outlined a way to define and conceptualize general
pedagogical knowledge for teaching in order to develop a test for large-scale assess-
ments and international comparisons. Researchers from three countries—the USA,
Germany and Taiwan—worked together in order to achieve validity with respect to
teacher tasks and to avoid cultural bias.

According to our findings and in contrast to our hypothesis, it is legitimate to
regard GPK as a homogenous construct. However, several indicators revealed that it
is at the same time appropriate to distinguish between four content domains (struc-
ture, adaptivity, classroom management/motivation, assessment) and three cogni-
tive processes (recalling, understanding/analyzing, generatinig) as we had assumed
when we had developed our theoretical framework. Technically speaking, multi-
dimensional IRT models fit the data significantly better than a one-dimensional
model. Conceptually speaking, knowledge in one of these subdimensions does not
necessarily mean an equal amount of knowledge in another subdimension. Since us-
ing the multi-dimensional estimates, future teachers’ performance can be described
in more detail, we reported both approaches.

US future teachers were significantly outperformed by future teacher in Germany
and Taiwan with regard to the overall GPK test score. The difference of more than
1.5 standard deviations was very large. It meant that there was almost no overlap
between US teachers on the one side and Germany and Taiwanese teachers on the
other side. Most of the worst achieving teachers from the latter two groups did still
better than most of the best achieving teachers from the USA. Neglecting this large
mean difference, country-specific profiles revealed that US future teachers had a
relative GPK strength in generatinig classroom strategies but a weakness in recall-
ing knowledge and analyzing problems. Future teachers from Germany showed a
contrary profile whereas that from Taiwan was balanced.

Such results provide important information about teacher education in the USA
compared to teacher education in Germany and Taiwan. The data indicated that there
were probably more opportunities in the latter two countries to acquire systematic
(declarative) knowledge whereas the focus in US teacher education seemed to be
on acquiring teaching skills and, by this mean, developing procedural knowledge.
One may conclude that even if teaching skills is what finally matters in the class-
room, there is some evidence that procedural knowledge and skills should built on
extensive and systematic factual and conceptual knowledge. The low mean achieve-
ment of US future teachers may be caused by their limits in systematic knowledge.
Thus, if it were possible to increase the mean GPK level of US teachers but to
keep their strength in generatinig classroom-based solutions, the advantages of both
approaches would be realized. Such a reform would require a careful look at the
curriculum of teacher education in the USA compared to other countries.

Our results revealed that a comparative approach enables us to move beyond the
familiar, and to see teacher education of different countries with a kind of “periph-
eral vision” (Bateson 1994). Strengths and weaknesses become visible. The struc-
ture and the content of teacher education may depend on a deeper rationale which
may be a result of cultural boundaries (see specifically with respect to teacher edu-
cation in the US and Germany Blömeke and Paine 2008). Stigler and Hiebert (1999)
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argue that teaching reflects “cultural scripts”. And like the fish who is not aware of
the water in which it swims, cultural givens are too often invisible to our considera-
tion as we debate research designs, in this case, for research about teacher education.
As a consequence, there is an increasing demand for comparative information about
teacher education programs (König and Blömeke 2013, in press).

However, from a methodological point of view comparative studies are challeng-
ing—not least in an ill-defined area like general pedagogy. Cross-country validity is
a request hard to achieve. Evaluation designs and measurement instruments have to
be developed, for example, in order to precisely examine the outcomes of teacher
education on the basis of educational standards. A central deficit of teacher edu-
cation research has for a long time been a too narrow focus on single institutions
or even single classes (Cochran-Smith and Fries 2005; Risko et al. 2008). Broader
perspectives provide more orientation.

Grossman and McDonald (2008), for example, make a persuasive argument for
the need for teacher education research to move beyond its “adolescence” (185) by
identifying common factors that allow shared and more precise language. They sug-
gest the “progress . . . will require researchers . . . to reach outside their immediate
communities, to look over their backyards to see and learn from what their neighbors
are doing” (199). A measurement instrument that is valid across three culturally very
different countries as we have presented in this chapter is therefore a very important
step on the way to encounter this research deficit in a time of globalization.
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