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3.1 The Theory-Practice Problem
in the Professionalization of Teachers
in German-Language Geography Education

German-language teacher training is often segmented into three distinct phases: First,
future teachers begin their training as students at university where they study predom-
inantly academic disciplines (usually 4-5 years). Here, they complete some initial
practical school training. Second, they undergo practical teacher training as student
teachers at a school (two years after university degree) before they finally begin
their professional careers as teachers. In this last phase, teachers periodically take
advanced training courses.'

There is general agreement that theoretical and practical approaches often do not
complement each other ideally in the educational field (Hetfleisch et al., 2017; Roth-
land, 2020; Wilhelm & Hopf, 2014): Whereas university training (phase 1) seldom

! Teacher training varies considerably between Germany, Austria, and Switzerland. Even within
Germany for example, there are different manifestations since education is the responsibility of the
federal states.
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offers the chance to apply acquired theoretical knowledge and test skills relevant
to practice, the more practical phases 2 and 3 rarely resort to scientific knowledge.
Hence, synergies hardly ever take effect. Intervention research, however, is a means
to bridge this gap within university teacher professionalization efforts as inter-
ventions often focus on competences relevant to practice. Corresponding research
may identify an intervention’s potentials and weaknesses as well as specifically
optimize training programs. Accordingly, new and tested training programs emerge
from such research and can then be implemented into geography education courses
at university to increase their practical relevance. Aside from that, intervention
research also produces empirical evidence and contributes to theory building.

Yet, how is it possible to specifically increase practical relevance on the one hand?
And what research decisions are relevant to a sound empirical and theoretical founda-
tion on the other? This chapter addresses these questions based on a review of current
studies from the last five years of Geography education research by examining the
potentials of qualitative and quantitative approaches as well as additional research-
methodical decision criteria for practice-oriented intervention research. After that,
two current example projects from Geography education research will contextualize
how research-methodical decisions can be reached.

3.2 Educational Intervention Research on Professionalizing
(Future) Geography Teachers

3.2.1 Qualitative and Quantitative Intervention Research

Educational interventional study designs are a key research approach for bridging the
gap between theoretical and practical necessities (Hascher, 2010; Landmann et al.,
2010). Such studies always include a so-called intervention. Following the definitions
of Hager and Hasselhorn (2000) and Leutner (2010), educational interventions are
purposeful interferences into prevalent behavioral patterns with the aim to system-
atically change certain traits, competences, or attributes of individuals within these
patterns or they try to modify on a larger scale, e.g., entire systems. In doing that, inter-
ventions incorporate at least one method of instruction and one task for the instructed
participants. Intervention research focuses on the development of such interventions,
their implementation and/or their effects and can have highly heterogeneous designs
(Mittag & Bieg, 2010).

In educational research, one pivotal aim of an intervention is often to develop
specific classroom competences to tackle certain challenges in the context of learning
and teaching (Hascher, 2010; Landmann et al., 2010). Hence, such study designs
already set an objective which is particularly relevant for school practice. To be able to
make statements about any developments of teachers or pupils respectively, interven-
tion research must apply competence-specific diagnostic methods (Leutner, 2010).
When studies also use a sound theoretical and methodological foundation, they can
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help to gain scientific knowledge (Landmann et al., 2010). Moreover, interventional
designs which are longitudinal and use several instances to gather their data tend to
facilitate a deeper understanding of ongoing processes than cross-sectional studies
(Dreier et al., 2018; Petermann & Reinelt, 2018). (Quasi-)Experimental designs with
control groups can further assist in examining questions of an intervention’s efficacy
or effectiveness (Doring & Bortz, 2016).

Empirical educational intervention designs in general and within geography
education can be classified according to a great diversity of dimensions (Hascher &
Schmitz, 2010), e.g., the essential methodological dichotomy of qualitative vs. quan-
titative. To be precise, qualitative and quantitative research are often assumed to be
two extremes within a methodology spectrum; yet they are not necessarily mutu-
ally exclusive (Grecu & Volcker, 2018). They can be combined in so-called mixed
methods designs (Tashakkori & Cresswell, 2007). Both qualitative and quantita-
tive approaches impose specific requirements for educational intervention research,
though (Hascher & Schmitz, 2010).

Qualitative studies are particularly suitable for facilitating exploratory research
(Maxwell, 2009) as well as open and unbiased data interpretations (Flick, 1995)
through diverse methodical or methodological approaches (Denzin & Lincoln, 1994).
With their specific form of data, they can adequately represent the high complexity
of authentic school and learning interactions (Firestone, 1993; Hitchcook & Hughes,
1995; Landmann et al., 2010). Qualitative intervention designs have the potential to
also capture both a longitudinal process of change and a cross-sectional, in-depth
picture at any point during this process (Dreier et al., 2018; Jarsinki, 2014; Thiersch,
2020; Witzel, 2020). Hence, they are widespread in the educational sciences in
Germany (Dreier et al., 2018).

Quantitative research designs are typically chosen when research questions
or hypotheses are to be examined on many cases with regard to only a few,
often already evident aspects (Doring & Bortz, 2016). Consequently, quantitative
researchers usually test theories and do that with standardized methods of data
collection (Déring & Bortz, 2016). In doing so, quantitative intervention studies can
either focus on the perceptions of intervention processes (Abildgaard et al., 2016;
Havermans et al., 2016) or on the efficacy and effectiveness of an interventional
programme (Doring & Bortz, 2016; TheyBen, 2014).

To make assertions about the ratio of qualitative and quantitative teacher profes-
sional development (TPD) intervention studies in German-language geography
education, we reviewed publications of Geographiedidaktische Forschungen, the
Journal of Geography Education (ZGD), Review of International Geographical
Education Online? and GW-Unterricht from 2015 until 2020. This timespan was
chosen because geography teachers—and teacher education respectively—have
come into increased focus in recent years (Hemmer, 2020): In 2015 for example,
the Federal Ministry of Education and Research launched the Qualititsoffensive
Lehrerbildung, which aims to strengthen and expand teacher education through a
variety of (joint) projects in Germany. In the following, only intervention studies are

2 Here, we focused on research projects based in German-speaking countries.
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included that specifically refer to teachers or future teachers; accordingly, interven-
tion studies on pupils are excluded. The analysis of the sampled intervention studies
(Table 3.1; N = 15) shows that the majority focuses on a qualitative orientation (9
of 15), followed by the use of quantitative (3 of 15) and mixed-methods design (3
of 15). Studies predominantly investigate future teachers from the second semester
onwards (14 of 15). Practicing teachers are researched very rarely (e.g., Fogele, 2016
and in part von Roux, 2020). Most intervention studies only examine the effects of
the intervention on the (future) teachers directly but not potential knock-on effects
on the learning processes of the pupils taught by these (future) teachers.

Table 3.1 Reviewed teacher professional development intervention studies in German-language
geography education from 2015 until 2020

methodical focus
No. | Authors (year)
qualitative mixed quantitative
Fogele (2016)
! Fogele (2018)
2 | Brockmiiller, Volz & Siegmund (2016)
3 | Schuler, Rosenkranzer, Fanta, Horsch & Riel’ (2016)
Applis (2017)
4 Applis (2018)
5 | Maier & Budke (2018)
6 [ Pettig & Reinhardt (2018)
Lindau & Renner (2019)
7 | Lindau (2020)
Renner (2020)
Fogele, Luber & Mehren (2019)
8 | Fogele, Luber & Mehren (2020)
Luber, Fogele & Mehren (2020)
9 | Budke & Kuckuck (2020)
10 | Dorsch (2020)
11 | Kriiger & Hemmer (2020)
12 | Meurel & Hemmer (2020a)
13 | Rosendahl, Hemmer & Schriifer (2020)
14 | von Roux (2020)
15 | Streitberger & Ohl (2020)
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3.2.2 Additional Research-Methodical Decision Criteria

Besides the already mentioned methodology spectrum of qualitative vs quantita-
tive, there are several research-methodical decision criteria that must be considered
(Kromrey et al., 2016). Some are rather fundamental, derived from the research
question and therefore, usually made at the very beginning of the research process.
These include considerations regarding target group (e.g., pupils, teachers), target
trait (e.g., pedagogical content knowledge or map reading skills) and the overall
subject-specific and interdisciplinary relevance of a research project. In the context
of intervention research, practical relevance takes on importance as well since TPD
interventional studies are aimed to bridge the gap between theory and practice.
Hence, improving the quality of these studies often also means to strengthen a
practice-oriented perspective. Hascher (2010) makes several suggestions for this:
objectives could attend to specific practical problems and work towards solutions.
Additionally, studies should not only draw on a theoretical foundation but actively
seek practical experiences. This could be realized via open communication and
cooperation between researchers and practitioners. Ultimately, such exchange could
help trickle down scientific results into practice. Most of the reviewed studies show
some form of practical relevance; for example, they either work with students in
practice-oriented university seminars (e.g., Renner, 2020), (student) teachers in prac-
tical teacher training courses (e.g., Fogele, 2016, 2018) or pupils in schools (e.g.,
Rosendahl et al., 2020).

Likewise, other categories (e.g., timeframe, evaluation focus, scale) determine
certain research design decisions but “[do not] necessarily follow by logical deduc-
tion from the research question” (Maxwell, 2013, p. 100). While our Empirical
Intervention Study Compass for Subject-Specific Education Research (Fig. 3.1;
Streitberger et al., 2021) summarizes these decisions and simplifies a quick overview
on the rationale behind them, the decision criteria will be explained hereinafter.
All criteria are based on a critical review of research literature, the sampled studies
from the field of geography education (Table 3.1) and own experiences from using
intervention study designs.

One crucial decision criterion in the overall planning stages of any intervention
study is its timeframe (timeframe of intervention). Both short-time and long-time
interventions are entirely legitimate. The duration must be carefully tailored to the
investigated trait (Hagenauer, 2010; Yoon et al., 2007) and can stretch from few
minutes of instruction (short time) to entire school years (long-time) and beyond
(Hagenauer, 2010; Hsieh et al., 2005; Landmann et al., 2010; Yoon et al., 2007).
While some target traits might be modified by prompts or scaffoldings in short-time
interventions (Lin & Lehmann, 1999; Miiller & Seufert, 2018), more stable traits
might require an enduring modification in prolonged designs (Hagenauer, 2010;
Hewson, 2007). Yet, long-time interventions draw on more substantial resources and
might mask short-time intervention effects, cause participant fatigue or lead to a
higher number of study dropouts (Hagenauer, 2010). Longer time periods might also
increase the participants’ exposure to confounding factors. Looking at the results
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research
question EMPIRICAL INTERVENTION
STUDY COMPASS FOR SUBJECT-
target grou SPECIFIC EDUCATION
get group RESEARCH
target trait
subject-specific
relevance interdisciplinary

practical

L 2
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\ 4

methodology || qualitative mixed-methods quantitative |«
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intervention
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Fig. 3.1 Empirical intervention study compass for subject-specific education research (Streitberger
etal., 2021)
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from the review, the timeframe of the intervention varies in scope from seven days
(e.g., Lindau & Renner, 2019; Luber et al., 2020) to one semester (equivalent to
about 4 months, e.g., Meurel & Hemmer, 2020a; Streitberger & Ohl, 2020).

Besides the length of the intervention, time-based decisions are also relevant to
data collection (timing of data collection). Data collection in intervention studies
usually entails at least a pre- and post-intervention assessment (Mittag & Bieg,
2010). Researchers must factor in possible delayed intervention effects (Landmann
et al., 2010), necessities to verify the persistence of effects via follow-up tests
(Hagenauer, 2010) or topic-specific considerations about the anticipated number
of assessments. Often a binary pre-post design without a follow-up assessment
is used (e.g., Meurel & Hemmer, 2020a, 2020b; see Schuler et al., 2016 for a
counterexample). Rarely, students are asked retrospectively about their intervention
experiences without a pre-survey having taken place (e.g., Kriiger & Hemmer,
2020). Continuous assessments, which usually consist of several points of data
collection during the intervention (Hernandez, 2012), are not common (see Renner,
2020 or design-based-research studies Budke & Kuckuck, 2020; Rosendahl et al.,
2020; von Roux, 2020 for counterexamples).

Moreover, intervention research must decide on its evaluation focus. As the defi-
nition above clearly states, change is a central goal of intervention studies. However,
it is possible to test for change by either concentrating on a pre-post comparison
and conducting a form of summative evaluation or—less frequently—investigate the
process of change via formative evaluation (Perels & Otto, 2010). While the former
tends to be more resource-efficient and focused on the result, formative evaluations
enable a more in-depth analysis of the processes due to a usually larger amount of data
and ordinarily integrate feedback loops (Perels & Otto, 2010; Taras, 2005). Formative
assessment is thus more common for developing new interventions (Mittag & Bieg,
2010). According to Perels and Otto (2010), it is increasingly common to combine
both forms of evaluation in a single intervention study. Design-based research (e.g.,
Budke & Kuckuck, 2020; Rosendahl et al., 2020; von Roux, 2020), for instance, must
incorporate both types of evaluation to some degree to get answers for its typical
research questions (Feulner et al., 2015). The review shows a summative emphasis
on efficacy and effectiveness of interventions (e.g., Brockmiiller et al., 2016), less
often on formative aspects of change (e.g., Rosendahl et al., 2020).

Furthermore, interventions differ in their scale. They can look at individuals, e.g.,
teachers, on a micro level at one extreme, to groups of learners (meso level), e.g., in
specific professional development courses, to entire systems on a macro level, e.g.,
with state-wide compulsory trainings during practical teacher trainings (Leutner,
2010). Sustainable TPD requires strong cooperation between different educational
agents (e.g., teachers, researchers, and government) and ultimately interventions on
all levels (Landmann et al., 2010; Vogt & Scholz, 2020). TPD studies in geography
center almost exclusively on students of secondary education (15 of 15). Sample sizes
vary depending on the choice of the methodological design from 1 (e.g., Pettig &
Reinhardt, 2018) to 151 (e.g., Fogele et al., 2019, 2020; Luber et al., 2020), with 151
being a full survey of the student cohort.
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In addition to well-considered design decisions along these criteria, it is also
essential to explicitly take steps in securing the quality of a TPD intervention
design (quality assurance) (Leutner, 2010; Pressley & Harris, 1994). Depending
on methodological parameters, quality criteria can encompass explicating design
and intervention decisions (Hager & Hasselhorn, 1995; Pressley & Harris, 1994),
paying attention to internal and external validity (Crane, 1998; Pressley & Harris,
1994) and a complete and transparent reporting of findings (Pressley & Harris,
1994). Another approach to quality management is proposed by Mittag and Bieg
(2010), who distinguish evaluation criteria regarding different stages of intervention
studies, namely planning, implementation and success measurement phases.

The following section highlights similar considerations regarding the mentioned
design decisions in the context of two more detailed example studies® from ongoing
research projects on professionalizing future geography teachers at the University of
Augsburg to illustrate the rationale behind them.

3.3 Examples from Ongoing Geography Education
Intervention Studies and Their Rationale Regarding
Research-Methodical Decisions

3.3.1 A Qualitative Perspective: Professionalizing the Vision
of Future Geography Teachers with the Use of Video
Analysis

An example of a qualitative intervention study from the field of teacher-centered
geography education focuses on the professional vision of future geography teachers
(Streitberger & Ohl, 2020): To what extent have future geography teachers (target
group) the ability to perceive geography lessons via video analysis in a professional
manner before and after an intervention? Without any topical constraints this research
question aims at an open and exploratory insight into an inadequately researched
section of professional vision (farget trait) (Lazarevic, 2017), namely geography-
education-specific analysis skills (Meurel & Hemmer, 2020b, p. 108). Professional
vision, which consists of the process of noticing specific situations relevant to learning
and acting on them via knowledge-based reasoning (Seidel & Stiirmer, 2014), is,

3 The presented example studies are integrated in the Augsburg project “LeHet”. This project is
part of the already mentioned “Qualititsoffensive Lehrerbildung”, a joint initiative of the Federal
Government and the Liander which aims to improve the quality of teacher training. The program
is funded by the Federal Ministry of Education and Research. The presented example studies
are integrated in the Augsburg project “LeHet”. This project is part of the already mentioned
“Qualitdtsoffensive Lehrerbildung”, a joint initiative of the Federal Government and the Lander
which aims to improve the quality of teacher training. The program is funded by the Federal
Ministry of Education and Research.
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in turn, considered to be instrumental in adaptive teaching (Hamre et al., 2012;
Seidel & Prenzel, 2007). Interventional professionalization efforts regarding profes-
sional vision are fruitful (Santagata & Guarino, 2011); geography-specific research,
however, is deficient.

With a research question that correspondingly puts changeability and develop-
ment at its heart, design decisions automatically adapt a longitudinal stance. This
is true for many geography educational studies in the context of professionaliza-
tion (Hemmer, 2020), other educational sciences (Dreier et al., 2018; Hsieh et al.,
2005) and typical research designs in the field of professional vision (Scholl &
Ploger, 2020). Especially in exploratory research, openness seems to be a necessity
(Kromrey et al., 2016). Open, in-depth analyses of the participants’ professional
vision suggest authentic insights into the complexity of classrooms. Both this real-
ization and the topically unconfined often inductive focus of this study advocate a
qualitative approach (methodology) (Miles et al., 2020). Carefully considered quan-
tifications are added for the sole purpose of enhancing the exploratory scientific
knowledge production (Petermann & Reinelt, 2018) while retaining a qualitative
research logic (Kriiger, 2010; Miles et al., 2020).

Within this example study both a short-time intervention via a several-minutes-
long prompt and a four-month-long intervention are used to broaden the knowledge
about the variability of professional vision (timeframe of intervention). The short-
time intervention is based on an already established, although further compressed
lesson analysis framework (see Santagata & Angelici, 2010). In the long-time inter-
vention, which was newly developed and is detailed in Streitberger and Ohl (2021),
participants learn to plan lessons theory-based, teach these in authentic classroom
situations and systematically analyze video recordings of them afterwards. To secure
the intervention’s quality, it was evaluated four times by an extended evaluation
program and subsequently optimized by analogy with Mittag and Bieg (2010). Both
interventions aim to improve the participants’ professional vision. While short-time
interventions—if satisfactory—might be more efficient and thus more likely to be
implemented into practical learning environments, scientific findings often suggest
higher effectiveness with longer interventions (Mayer & Fiorella, 2014; Sweller et al.,
1998). Regarding professional vision, results indicate timeframes of at least several
hours to be able to see professionalization effects (Santagata & Angelici, 2010).

This two-pronged approach illustrates the ambition to do justice to practical and
theoretical requirements and becomes also apparent with a research focus that is
relevant from a practical and a theoretical point of view—both interdisciplinarily
and geography specific (relevance; for more information see Fig. 3.2). Thus, it seems
natural to consult classroom and research experts at several points during the research
process. As described above, participants take part in authentic classroom situations
during the interventions and use videos outside of the classroom to further increase
its immanent authentic complexity (Sherin, 2004). Additionally, the gathered data
is analyzed according to both experience-based (practical) knowledge and science-
based (theoretical) knowledge.
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To what extent have future geography teachers the ability to
research ) g o )
perceive geography lessons via video analysis in a professional

EMPIRICAL INTERVENTION
manner before and after an intervention?

STUDY COMPASS FOR SUBJECT-
SPECIFIC EDUCATION
RESEARCH

question

target group || future geography teachers (student status)

target trait || professional vision / lesson analysis competence

using videos of geography lessons during intervention and testing; analysing CK- and PCK-

subject-specific based reasoning and noticing; subject-specific target group; limited subject-specific research

professional vision as interdisciplinarily relevant; analysing PK-based reasoning and noticing;
relevance interdisciplinary |efforts to actively integrate interdisciplinary perspectives during intervention and video analysis
(e.g. via inclusion of experts from non-geography education disciplines)

practically relevant research objective; inclusion and appreciation of practical knowledge (e.g.
during categorisation); involvement of theoretical and practical experts (both during
intervention and data analysis); intervention phases in schools and with pupils; authentic
lessons as working basis; intention to make results accessible (e.g. via trainings)

practical

use of short- and long-time intervention (t o — short-time intervention — t1 — long-time intervention - t2); short-time
intervention intervention as prompt (ca. 30 minutes) using an established sca ffolding within lesson analysis; long-time intervention
as university seminar (ca. 14 90-minute-long sessions plus additional field and home work) focusing on cooperative
qualitative data allows in-depth analysis,
authentic representation of complex classroom

and theory-based planning, teaching and analysing of videographed lessons
methodology qualitativé( mixed-methods quantitative |« situations and open answers via content
analysis; fewer qualitative approaches to
professional vision

short-time and long-time interventions in
timeframe of . ) \ comparison to check for differing effects: short-
int ti short-time medlun)( long-time = time intervention more likely to be efficient —
Intervention long-time intervention more likely to be

effective
L. i t 1 pre-, 2 post-tests (to— short-time intervention
timing of continuous assessmen - t1 - long-time intervention - t2); extensive test

data ‘ ‘ ‘ instrument; hence, high time investment per

collection pre-tex posXest follow-up tgst; possible memory effects dee. to identical
video content limit test repeatability

summative evaluation due to time-intensive test

. . . instrument, analysis and complex intervention
evaluation formative Xsummatlve * design; no summative pre-post data for
geography education existent

exploratory focus on and in-depth analysis of
more than 40 individuals; purposeful sampling;
scale micro X meso macro * limited statistical generalisability to population

due to qualitative approach; yet analytical
generalisability possible
transparent presentation of study (incl. but not limited to sampling strategy, intervention design, handling quality
quality strategies during qualitative content analysis, categories used); testing of intercoder reliability; involvement of
assurance teaching and research experts at several stages of the research process; evaluation of intervention; sound theoretical
basis; open scientific discourse of methods, results and interpretations

Fig. 3.2 Empirical intervention study compass for geography education research on professional-
ising the vision of future geography teachers with the use of video analysis (based on Streitberger
et al., 2021, research by Sebastian Streitberger)
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Data is gathered through three tests (timing of data collection), in which partici-
pants analyze a videographed lesson segment regarding—in their opinion—anything
relevant to learning. The obtained texts are subsequently content-analytically exam-
ined with MAXQDA. This sparsely structured test instrument captures sufficiently
detailed qualitative data. Yet, it is time- and work-intensive and so complicates a
formative evaluation. It uses the same video content for every measurement; with
more measurements, which are necessary for formative evaluation, the interval
between tests would be shortened and hence, memory effects might influence results
(Schwarz et al., 2020). Moreover, the research question with its exploratory emphasis
is not directed at detailed development steps but rather interested in fundamental
changeability. Therefore, summative assessment (evaluation) seems more manage-
able for a scale of more than 40 test subjects over three separate measurements and
expedient regarding the research question. With such a sample size within qualita-
tive research, statistical generalizability is “less desirable” (Yin, 2016: 105); analyt-
ical generalizability is to be aimed at (Firestone, 1993; Gentles et al., 2015; Yin,
2016). Particularly exploratory studies are allowed to generate data-based working
hypotheses without claim of statistical representativity (Mayring, 2007; Yin, 2016).

The here described design decisions have led to a scientifically profound approach
to the research question that also incorporates both a practical and resource-conscious
perspective. For more information see Fig. 3.2. Preliminary results indicate the inter-
vention’s potential to shift the participants’ analysis focus onto increasingly relevant
classroom situations, e.g., deep structures (Streitberger & Ohl, 2020).

3.3.2 A Quantitative Perspective: Pedagogical Content
Knowledge and Beliefs of Future Primary School
Teachers from a Geographical Perspective
on the Subject Sachunterricht*

The quantitative example study is based on the Model of Professional Competence
of Teachers (Baumert & Kunter, 2006) and investigates what pedagogical content
knowledge and beliefs future primary school teachers have about the geographical
perspective of the subject Sachunterricht and to what extent they can be changed
through university training. It is the second part of the research question which neces-
sitates a quasi-experimental study with pre-, post- and follow-up testing (Doring &
Bortz, 2016) since it examines the effects of an intervention measure on the students’
beliefs and pedagogical content knowledge.

4 The subject of Sachunterricht is one of the main subjects in primary school, along with the subjects
of mathematics and German in Germany, Austria, and Switzerland. The subject of Sachunterricht
is made up of natural, social, historical, technical, and geographical perspectives, which are shown
in their interconnectedness. In this way, this subject aims to be compatible with the subjects
that follow in secondary school.
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practical products and tasks from the classroom into the intervention for analysis); integrating research

activities into practical environments during the intervention (e.g. participants conducting small
surveys on pupils’ pre-concepts in practice)
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intervention as university seminar (ca. 14 90-minute-long sessions plus additional field and home work); based on the
Model of Educational Reconstruction (MER); focus on geographical topics and key concepts relevant to
Sachunterricht as well as geographical pre-concepts of primary school pupils, their learning progression and
compatible, criteria-based learning tasks; students collect data in authentic learning situations
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geography-specific beliefs, deficient research on
methodology || qualitative mixed-methods quanthXtive = PCK; hence, quantitative validation necessary in
which hypotheses need to be tested on a larger
sample to achieve statistical generalisability

long-term intervention needed to generate
timeframe of . . - significant developments in both investigated
intervention shafgige medium on-tlme « constructs; long-term interventions in university
settings are usually one semester

three measurement points: at the beginning of

timing of continuous assessment the intervention (pre-test), at the end (post-test)
data ‘ and four months after the intervention (follow-
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based data collection

formative evaluation during development of
intervention and its framework in order to
evaluation formative X Xsummative * increase its effectiveness; summative
evaluation to check quality and effectiveness of
the intervention

targeted sample: 500 future teachers (student
status) from 5 universities across Germany due
scale micro meso X macro ||« to different study environments; purposeful

sampling; statistically representative results
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transparent presentation of the study (incl. sampling strategy, intervention design, handling of missing values,
quality evaluation steps etc.); testing of quality criteria (objectivity, reliability and validity); involvement of teaching and
assurance research experts (N=9) to evaluate the intervention and the questionnaire; multiple evaluation of the intervention;
open scientific discourse on methods, results and interpretations

Fig. 3.3 Empirical intervention study compass for geography education research on profession-
alising the PCK and geography-specific beliefs of future primary school teachers (based on
Streitberger et al., 2021, research by Melanie Haltenberger)

The pedagogical content knowledge and beliefs of future primary school teachers
from the third semester onwards (N = 500) are assessed by means of questionnaires.
The experimental group (N = 250) takes part in a seminar intervention (for more
information see Fig. 3.3) on the geographical perspective of Sachunterricht while the
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control group (N = 250) attends a standard Sachunterricht seminar. The study aims at
differentiating the participants’ beliefs and broaden their pedagogical content knowl-
edge through the thorough examination of geographical content knowledge via key
concepts (Fogele, 2016) and target-group-specific pedagogical content knowledge.

Pedagogical content knowledge (PCK) as a sub-area of professional knowledge
is acquired primarily in the first phase of teacher training (Hartmann, 2018) whereas
beliefs are formed predominantly even before or during the student days (Kuhl et al.,
2013). A sensitive phase for developing and changing the two constructs is therefore
the university teacher training; longer and practice-related intervention programs
are recommended (Kleickmann et al., 2017; Pawelzik, 2017). Especially subject-
specific courses and the targeted teaching of pedagogical content knowledge have
positive effects on the changeability of the constructs (Kleickmann et al., 2017). To
differentiate beliefs, which are considered difficult to change (Kuhl et al., 2013),
and to generate further developments in PCK (Hartmann, 2018; Kleickmann et al.,
2017), a long-term intervention design is needed (timeframe of intervention).

A quantitative design (methodology) is chosen in order to be able to make stan-
dardized statements on beliefs of primary school teachers based on results from
already existent qualitative studies (Catling, 2004; Morley, 2012; Oztiirk & Alkis,
2009; Walford, 1996). A statistically representative larger sample is of particular
interest (see Fig. 3.3 for more reasons).

Within the three-part quasi-experimental design (timing of data collection), the
pre-testing survey serves to determine what PCK and beliefs future primary school
teachers have because of previous school experiences or basic seminars at university.
The aim of the post-intervention survey is to examine the extent to which aspects of
professional action competence have changed because of the intervention. A follow-
up survey four months after the intervention serves to exclude random effects of the
sample and establish long-term effects. Hereby, it is important that the time span
between the post-survey and the follow-up survey should be approximately the same
as that of the intervention. To be able to ascribe effects only to the experimental
group, a control group with similar initial conditions and a similar composition is
required. The examined scale can be classified as between meso and macro (for
reasons see Fig. 3.3).

In this study there is a geography-specific theoretically and practically relevant
research focus (relevance). The Model of Educational Reconstruction (MER) as well
as the inclusion of key concepts proved to be a particularly suitable approach within
the framework of the intervention for this purpose (see Fig. 3.3 for more details).

Furthermore, the quality of the questionnaire is ensured through different statis-
tical quality criteria and evaluation steps (quality assurance): The objectivity of
implementation was ensured by a detailed description of the study procedure and
the intervention. The reliability of the questionnaire was checked with item (mean,
variance, skewness, kurtosis) and scale analyses (internal consistency, discrimina-
tory power). To validate and operationalize the content of the PCK items, experts
(N = 9; professional school experience in total years: 27 years — M = 3.00 years;
university experience in years: 54 years — M = 6.75 years) were consulted. Addi-
tionally, only those question items were retained that achieved good values in the
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assessment of construction quality (e.g., “this task is well constructed and, in my
opinion, measures what should be measured”), curricular validity (e.g., “primary
school teachers should be able to do this”) and agreement in the expert rating; those
with poor values or no agreement were discarded. Aside from that, evaluation studies
and specifically developed small accompanying studies helped to optimize the inter-
vention. Four-time formative evaluations served to advance the intervention and its
framework in pilot studies to increase its effectiveness. Summative evaluation was
used an additional three times here and in the main study twice (evaluation).

Results suggest that change in both PCK and beliefs can be induced deliberately
through the intervention and the targeted teaching of key concepts. Research deci-
sions which are highlighted in this chapter certainly helped to structure this study
and select appropriate quality criteria.

3.4 Summary and Concluding Remarks

The aim of this chapter was to show how researchers can make purposeful research
methodical decisions when planning and conducting intervention research projects
and in doing so how they can contribute to linking theory and practice in teacher
education. Behind this is the overarching goal of honing (future) teachers’ skills
which are relevant to practice based on current scientific knowledge.

For this purpose, we have clarified important research methodical criteria and
how respective decisions can be made and justified. We did that with reference to
the research methodical literature and based on an analysis of intervention studies in
geography education from German-speaking countries over the last six years (Table
3.1) as well as two current projects in intervention research.

Our Empirical Intervention Study Compass for Subject-Specific Education
Research reifies this and can serve a dual function. On the one hand, it is intended to
be a helpful tool for planning one’s own intervention research projects by directing
one’s attention to central criteria for research methodical decisions and establishing
practical relevance. On the other hand, it should make it possible to present research
projects and the research methodical rationale behind them in a concise and clear
manner. This can result in a profitable transparency of central research methodical
decisions. Such transparency can in turn increase intersubjective comprehensibility
in empirical research.

As can be seen in the Compass (Figs. 3.1, 3.2, and 3.3), the specific design of
an intervention depends on the research question and the associated fundamental
decisions regarding target group and target trait. Further fundamental considera-
tions relate to the clarification of the subject-specific, interdisciplinary, and practical
relevance of the research project. During the specification of the design, research-
methodological decisions (in the spectrum of qualitative and quantitative as well as
mixed-methods approaches) play an important role, as do research-methodical deci-
sions (regarding timeframe of intervention, timing of data collection, evaluation,
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scale). Quality assurance measures should also be made explicit and included from
the outset.

Regarding strengthening the link between theory and practice in the context of
intervention research, a variety of possibilities prove to be purposeful. For example,
students can develop their own curriculum-relevant teaching concepts with reference
to theory, test them in practice, and evaluate their experiences in a video-based
manner. Students can also ascertain learning requirements of pupils via inquiry-based
learning and develop suitable practical concepts thereafter.

With such interventions, we believe that scientific and practical approaches can
pull together to not only make teacher education more motivating but also to increase
the practical relevance of scientific activities. Our hope is that such intervention
research can contribute substantially to teachers becoming reflective practitioners
(Byrne & McRobbie, 1993; Herzog, 1995) who benefit from their abilities to link
theory and practice in their everyday professional lives.
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