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Abstract: (1) In this study, we analyse the impact that research and practice orientation offered at
university (first phase) have on theory application and teaching quality in an in-service training
programme (second phase). The connection between these two phases has been poorly examined.
Therefore, we examine this connection using a longitudinal study. (2) The analysis is based on
data from 1417 pre-service and later student teachers who participated in the German National
Educational Panel Study (NEPS). (3) The results show that meaningful research and practice orien-
tation experienced in the first phase contribute to greater theory application and teaching quality
in the second phase. (4) The study thus shows that theory application is a resource for supporting
teaching quality.
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1. Introduction

German teacher education is organised into a structured two-phase model. However,
the connection between the phases has been poorly investigated. Little is known about the
effects of the academic teacher education conducted at universities on practical oriented
in-service training programmes, as well as the development of theory application and the
relevance of research orientation and practice orientation on professional development in in-
service programmes. From the perspective of evidence-based pedagogy, theory application
is a way of connecting scientific knowledge with school practice, ensuring competent
teaching quality [1,2]. It can be viewed as a task that beginning teachers should be prepared
for before entering the workplace. In this section, we briefly explain the consecutive
structure of German teacher education, which is characterised by a highly structured,
two-phase model that aims to provide a best practice approach for pre-service teachers.

The first phase takes place at universities, during which pre-service teachers receive
their master’s degree, which is necessary to enter the second phase of teacher education.
The duration of academic teacher education at university is usually ten semesters, and
the curriculum and formal requirements for a Master of Education degree for federal
states, school types, and subjects are similar (see [3] for an in-depth description). The
acquisition of research-oriented pedagogical knowledge, pedagogical content knowledge,
and content knowledge [4] is central to the first phase of teacher training [5-7]. However,
while learning opportunities (seminars and lectures) at university should be oriented more
towards research, some level of practice orientation is also essential, as the main aim of
academic teacher education is not only to foster academic learning but also to prepare
future teachers for school practice in the second phase of teacher education [8-11]. A
crucial part of the preparation for school practice is evidence-based teaching, as teaching
should be based on research findings and theories rather than on beliefs and opinions [1,12].
Learning opportunities in the first phase of teacher education should prepare pre-service
student teachers for evidence-based teaching in the second phase. For this to happen,
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certain orientations are needed, which are described in the structure, support, challenge,
and orientation (SSCO) approach [13-15]. According to this approach, the three central
orientations to ensure a high-quality first phase of teacher education are research orientation,
practice orientation, and meaning orientation.

This call for meaningful research and practice-oriented teacher education at university
is in line with international considerations of evidence-based initial teacher education.
Shavelson [16] argues that teachers should link research to practice in order to cope with
school demands. Thus, teacher education programmes must prepare pre-service teachers
properly [17-19]. This goes hand in hand with the need for pre-service teachers to learn
to use research results in practice during their studies at university and later through
in-service training [20]. A study by Grofs-Ophoff et al. [21] showed that this approach leads
to higher job performance, as students at research-informed schools perform better on
performance assessments.

Research orientation is a relatively broad and general concept that includes a subject-
specific understanding of the theory and development of scientific knowledge, the use and
limitations of scientific methods, the development of research questions, and the research
process itself [22]. In the context of teacher education, pre-service teachers can be said to be
learning about the use and interpretation of scientific evidence, theories, and methods and
at least an exemplified research process [23,24]. Research orientation describes the extent to
which evidence is addressed during a course of study and how often students are exposed
to research results [23]. This includes discussions of current evidence by lecturers, as well
as an introduction to research methods [24]. For example, in a research-oriented seminar or
lecture, students learn about the current findings of cognitive load theory.

Practice orientation extends this spectrum by enriching university teaching with el-
ements of the professional world. It is important for courses to contribute to the link
between theory and practice [24]. Practical professional skills should also be taught. Les-
son planning, grading, and classroom management, for example, are relevant topics for
teaching or practice, and to solve and successfully implement them, teachers must rely on
theoretical knowledge. Recent research has shown that instruction on research and practice
orientation is constant over different semesters in the first phase of teacher education
(d = —0.06-0.05 [25]). As an example, teaching about the concept of classroom management
can be understood as practice orientation.

Schaeper and Weifs [24] used the term ‘meaning orientation’ to refer to the product
of research reflection and practice orientation. Whenever academic knowledge is taught
without explicitly reflecting on its implications and relevance, learning opportunities are
missed. Whereas research and practice orientation highlight what should be taught to
pre-service teachers at university (e.g., theories on learning and development; research on
teaching effectiveness), meaning orientation is a cognitive process on the part of students
themselves and refers to how this knowledge can be transmitted into practice (e.g., [26]).
Meaning orientation thus implies that higher cognitive processes of understanding are
activated and that knowledge is not superficial. Accordingly, with regard to the connection
between research and practice, meaning-oriented learning aims at higher taxonomies, so
that research and practice will be connected in a sustainable way. This can be illustrated
by looking at the two examples above. Meaning orientation signifies that seminars or
lectures clarify what the concept of classroom management and findings on cognitive
load theory mean for schoolwork. Indeed, it is unclear how the first phase of teacher
education (described by research and practice orientation) is empirically connected to the
second phase.

The second phase of teacher education involves an in-service training programme,
where student teachers enrol in a teaching seminar and concurrently begin working at a
school, during which they are expected to put the knowledge they acquired in the first
phase of teacher education into action [9]. In other words, the second phase requires
students to build on the knowledge from the first phase [5]. The duration of in-service
training programmes ranges from 16 to 24 months, although it is 18 months in most federal
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states [27]. This phase is characterised by deep immersion into school practice [28]. In
fact, student teachers will teach a considerable number of hours on their own—129 to
360 h over the entire in-service training programme [29]. Additionally, student teachers
receive structured supervision from a senior teacher at the school and from teaching
seminars (during scheduled visits). In the second phase, student teachers are monitored
and trained in practice to develop the necessary teaching skills (fostering teaching quality),
supposedly based on applied theory [3]; however, student teachers do not always refer to
theories [30,31]. Hargreaves [32] pointed out that teachers engage in tinkering, consisting
of subjective theories, beliefs, and experiences that might seem epistemically contrary to
well-founded theoretical and scientific knowledge, which is considered more trustworthy
(e.g., [33]). Tinkering is a dynamic and theory-free way of solving problems. It tends to
emerge from the practice itself, in that solutions are tried and opinions are sought from
others to get problems under control (e.g., [31]). When student teachers tinker to solve
a disciplinary problem in the classroom, they ‘invent” and try out possible ways to deal
with the problem and resolve it in their own way, whether or not doing so leads to a
desired result. Theory application means, for example, that students take up Kounins’s [34]
ideas on classroom management and attempt to apply them to prevent interruptions.
Because student teachers lack solid experience, theory application can be regarded as a
more elaborate starting point for professional development than tinkering [1]. Tinkering,
like theory application, can thus be seen as a way of planning pedagogical action in practice.
However, tinkering tends to be ‘theory free’. It should be noted that teachers in practice
do both. They not only tinker but also apply theories, although theories are no practical
guide for practice (e.g., [35]). Theories never fit exactly into practice, and they often need
to be adapted, ideally within a supervised and reflective learning process. Consequently,
tinkering, therefore, must be considered alongside theory application as a resource to help
ensure teaching quality.

While this two-phase model has a decade-long tradition and has undergone several
adaptions [36], ensuring a successional and sustainable learning process between the first
and second phases is still challenging, as two different and structurally separate institutions
with different objectives are involved [29]. Zeichner [37] noted that there is a lack of
connection between the -based and practical parts of teacher education. This issue should
be addressed by better linking the two elements [38]. Strategies for doing this include
mediated instruction and field experiences [37,39]. Whereas universities should deliver
theory- and research-oriented knowledge that is relevant for practice in a meaning-oriented
way, in-service training programmes should qualify students for professional practice by
ensuring that research-oriented knowledge is connected to experiences in the classroom. In
other words, research knowledge needs to be linked to practical experience [37]. From our
theoretical perspective, there are several such links, including (1) meaning orientation in
the first phase of teacher education and (2) theory application and tinkering in the second
phase of teacher education.

However, the extent to which university-based learning is used as a resource for school
practice in in-service training programmes has not been empirically clarified, and neither
has the extent to which teaching seminars ensure that scientific knowledge is a resource for
the development of in-school teaching practice.

The consecutive nature and the assembled structure of the German model have been
criticised for lacking a sustainable connection between the two phases [28]. However, the
state of research on this issue is currently thin. Future teachers often perceive academic
knowledge as useless and not meaningful for their teaching [40]. Some argue that teaching
can actually only be learned through practice. Pre-service and student teachers some-
times even feel that their instructors devalue theory during the second phase of teacher
education [41].

In this study, we investigate whether the connection between research and practice
orientation acquired during the first phase of teacher education and theory application and
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tinkering acquired during the second phase can explain the teaching quality in schools (see
Figure 1).
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Figure 1. A simplified frame model on theory and practice within the two-phase training model of
teacher education in Germany.

For research and practice orientation acquired during the first phase to be perceived
as useful in the second phase, we refer to meaning orientation as a mediating variable.
In this study, we investigate the connection between both phases in a longitudinal study.
We investigate empirically what effects the first phase has on the second phase of teacher
education.

2. Research, Practice, and Meaning Orientation in the First Phase of German
Teacher Training

As stated above, the first phase of teacher education focuses mainly on research
and practice orientation, but it also offers opportunities to learn about its relevance—so-
called meaning orientation (e.g., [12]). In the following section, we present what is known
empirically about research and practice orientation in teacher education.

Recent studies show that even if pre-service teachers report positive attitudes towards
research and theory and assess research-based and theoretical knowledge as reliable, they
do not necessarily implement it in practice [42,43]. Furthermore, research-based and
theoretical knowledge of teaching and learning may be seen as appropriate for explaining
phenomena but not necessarily used for practical application [44]. Braten and Ferguson [45]
concluded that pre-service teachers seem to believe more in practically driven knowledge
than in theory-based knowledge of school practice. Such teachers seem to have less
motivation for learning scientific knowledge and perceive research as dissociated from
practice [46—48]. Farley-Ripple et al. [49] and Williams and Coles [50] found that even if
teachers draw practical implications from research results, those implications are often
limited by their information literacy. Hartung-Beck and Schlag [51] analysed the teaching
diaries of student teachers during practical training conducted during the first phase of
teacher training and showed that, in most cases, pre-service teachers only reflect school
practice superficially. This is true even when they receive instructional support in reflection.
Another study presented a slightly different picture, showing that when pre-service teachers
are trained in arguing, they connect research findings from multiple sources with school
practice [52]. However, student teachers still provide mostly one-sided arguments when
using research-based knowledge to explain practice [53]. In contrast to Hendriks et al. [44],
other studies have shown that when teachers reflect on school practice, they often discard
research findings in favour of subjective theories [30,54]. This paints a picture in which the
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research-oriented reflection of practice remains difficult for teachers [55,56], and the effects
of this difficulty are unclear.

2.1. Theory Application, Tinkering, and Teaching Quality in the Second Phase of German
Teacher Training

To improve practice-oriented learning during the second phase of pedagogical edu-
cation, in-service student teachers should rely on their knowledge acquired during the
first phase by applying theory to solve practical problems [57]. Beck and Krapp [58]
distinguished four basic forms of theory application:

Goal attainment. Theories offer implications for interventions at school. For example,
a theory or theoretical model for classroom management may outline behaviours that might
help teachers avoid interruptions during lessons.

Prediction. Theories can be used to predict phenomena. For example, if a teacher
is omnipresent in the classroom, it can be expected that the lesson will be less subject
to disruption.

Explaining. Theories can have explanatory potential. For example, aggression can be
explained by the frustration—aggression hypothesis [59].

Description. Observation can be more productive when guided by theories. This can
be illustrated by Kounin’s [34] example of classroom management, according to which it is
hard to identify ‘withitness” without knowledge of classroom management.

Theories, therefore, can not only offer a theoretical understanding of a phenomenon
and provide the vocabulary to describe it but, if successfully applied in practice, also
be helpful for actually solving practical problems. Klein et al. [60,61] showed that pre-
service teachers have difficulty applying theories to correct mistakes. Errors indicate that
something does not work and enables a comparison with the correct solutions. This process
is called elaboration [62,63]. The findings of Klein et al. [60,61] suggest that pre-service
teachers apply theories inadequately and, therefore, no elaboration of school practice
occurs. However, the studies did not examine whether theory application is relevant to
teaching quality. In this context, we understand teaching quality as the ability of student
teachers to realise high-quality instruction in the classroom. Such instruction is based
on classroom management, student support, and cognitive activation [64]. Correlative
findings on teachers’ pedagogical knowledge and their quality of teaching indicate that
theories make a positive contribution to practice [7,65-69].

2.2. Research Questions and Hypotheses

In the German teacher training programme, knowledge acquired during the first phase
of teacher education is expected to be both research- and practice-oriented. Further, it is
expected that this knowledge will be used to plan and conduct lessons during the second
phase of in-service teacher training, resulting in less tinkering, more theory application,
and high teaching quality. However, receiving theoretical and evidenced-based academic
knowledge and sustainable opportunities and discussing the practical relevance might
not be enough to foster teaching quality. Reflection on academic knowledge and an
understanding of its meaningfulness might be necessary to increase the likelihood that
student teachers will rely on the knowledge they have acquired in the first phase and
further develop their teaching competencies in the second phase.

To the best of our knowledge, no other study has used a longitudinal design to
investigate the relationship between meaningful research and practice orientation, as
perceived during the academic phases of teacher education, and their effect on theory
application, tinkering, and the quality of teaching in an in-service training programme. We,
therefore, seek to fill this research gap.

The first research question addresses relationships between perceived research orienta-
tion, practice orientation, and meaning orientation during the first phase of teacher education:
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RQ1. What impact do research orientation and practice orientation have on
meaning orientation?

We assume positive associations between all three variables:

H1. Since research orientation can be seen as central to the first phase of teacher education, we
further assume that the impact on meaning orientation will be greater for research orientation than
for practice orientation.

In the next step, we analyse relationships between theory application, tinkering, and
teaching quality in the second phase of teacher education.

RQ2. What impact do theory application and tinkering have on teaching quality?
Our second hypothesis is as follows:

H2. Since theories are considered veridical, we expect theory application to have a stronger influence
on teaching quality than tinkering.

Finally, we analyse the effects of perceived research orientation and practice orientation
on the use of tinkering and theory application and the role of perceived meaningfulness.

RQ3. Based on the assumption that reflection, evaluation research, and practice
orientation have little connection to practice, we assume that meaning orientation
functions as a mediator.

To answer our third research question, we test three hypotheses:

H3. Research orientation and practice orientation are positively related to theory application and
tinkering. Because of the two different approaches to coping with practice, we assume that research
orientation predicts theory application and practice orientation predicts tinkering.

H4. Meaning orientation has direct effects on theory application and tinkering.

H5. Meaning orientation mediates the effects of theory and practice orientation on theory application
and tinkering.

3. Materials and Methods
3.1. Sample

The analysis uses data from a panel of pre-service and student teachers in starting
cohort 5 of the National Educational Panel Survey (NEPS; [70]). We merged the data
of 1417 student teachers (79% female; Mage = 29.24, SD,ge = 2.47) in in-service training
programmes with their assessments of learning opportunities at university as pre-service
teachers. Consequently, two measurement points were analysed, the first of which (t1) was
in the first phase of teacher education (i.e., university). Here, the research and practice
orientation of the learning opportunities was assessed. At the same time, the meaning
orientation of the study programme was recorded. The pre-service teachers were enrolled at
university, the first phase of teacher education, at the time. Measurement point two (t2) took
place in the second phase of teacher education (i.e., the in-service training programme).
At this point, the student teachers answered items on theory application in a teaching
seminar and assessed their teaching quality. Cases with missing values were omitted. All
participants were becoming secondary teachers. Before entering the in-service training
programmes, all participants acquired a ten-semester master’s degree or an equivalent
state exam. The data were collected by the NEPS by telephone and online interviews. The
NEPS also anonymised the interview data.

3.2. Variables and Procedure

The items of t1 were assessed by the pre-service teachers themselves. Scores for all
items ranged from 1 (low expression) to 5 (high expression) and were compiled in German
(see Appendix A).
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3.2.1. Research, Practice, and Meaning Orientation

This scale is part of the orientation dimension of the SSCO model by Baumer et al. [23].
It measures shared values and norms regarding research, practice, and meaning in higher
education [14]. Schaeper and Weif3 [24] adapted and validated the instrument for the NEPS.
The scale was assessed in multiple waves during the first phase of teacher training. The
first assessment was conducted with first-year students at the end of 2011 via an online
survey [71]. The measures were repeated in the fifth and seventh semesters. The degree
programme had a standard duration of 10 semesters (i.e., 5 years). The sample was affected
by significant panel attrition over different waves (see Appendix C). Because research and
practice orientation show less variation in teacher education [25], we jointly scaled research
and practice orientation across all waves. To validate this, we computed different models
for different waves, achieving similar results (see Appendix C).

The items in t2 were assessed by the student teachers in in-service training pro-
grammes (see Appendix B). The theory application scale ranged from 1 (low expression) to
4 (high expression). Measures of teaching quality used a Likert scale ranging from 1 (low
expression) to 5 (high expression). Both were compiled in German. The following sections
describe the scales.

3.2.2. Theory Application and Tinkering

Both scales were adapted by the NEPS for the second phase of teacher training but
stem from Kunter et al. [72] and Kunina-Habenicht et al. [73]. Both were developed to
assess discourse and reflection in teacher seminars. Data collection was performed by
computer-assisted telephone interviews [71]. Both scales were assessed once in the in-
service training programme. We used four waves of student teachers—from 2015, 2016,
2017, and 2018. These waves were used to merge with the assessments from the first phase
of teacher education individually. It should be noted that measures from the second phase
suffered less from panel attrition than measures from the first phase, even though they
were later events. This can be explained by the sampling strategy of the NEPS. Measures
from the second phase of teacher training belonged to the telephone sampling wave (CATI).
The scales about university learning opportunities were part of the online sampling wave
(CAWI). Therefore, some students left the panel in the online sampling wave but re-entered
as student teachers in the telephone sampling wave, as all originally sampled students
were called by telephone.

3.2.3. Teaching Quality

We used the scale on designing conducive learning situations, motivation, and provid-
ing transfer options developed by Weresch-Deperrois et al. [74] as an indicator of teaching
quality. The measure was performed at the same time as the theory application and tinker-
ing scale. In preparation for the analyses, we calculated the internal consistency of all scales
in the first step. Appendice A and Appendice B show Cronbach’s alpha values for internal
consistency, which were in the (lower) acceptable range (x = 0.64-0.84) (e.g., [75]). As a
second step, we conducted a confirmatory factor analysis to ensure construct validity at all
measurement points. The factor loadings are shown in Figure 2 (0.33-0.90). All items were
used in the same model, and for clarity, we split the figures for t1 and t2. We interpreted
the results to indicate acceptable construct validity for theoretical assumptions about the
constructs (e.g., [76]).
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Figure 2. Measurement model with CFA (N = 1417, RMSEA = 0.05, CFI = 0.91, TLI = 0.90).

Additionally, a correlation table is provided in Appendix C. It should be noted, how-
ever, that the dimensionality of teaching quality is not uncontested. Models with three
or more dimensions have been used to describe teaching quality, although with varying
results [77]. The extent to which teaching quality is subject-specific or generic is also
unclear [78]. As our aim was to examine teaching quality in the second phase of teacher
education in Germany, we stuck to a more generic approach that better suits teacher edu-
cation. Weresch-Deperrois et al. [74] developed an instrument that captures the extent to
which the standards of German teacher education (e.g., [79]) are met in lessons. To do so,
the instrument measures how ‘elaborate’ teaching is. Elaborate teaching quality consists
of conductive learning situations, motivated learners, and providing transfer options [77],
which are also central dimensions of different teacher quality models.

3.3. Analysis

The research and practice orientation assessments at t1 were correlated in the model
as assessments of (either the same or different parts of) the content of university learning
opportunities. We do not propose a direction here, as there is no theoretical perspective
whereby they affect each other. The situation is different with meaning orientation, however.
Research orientation and practice orientation may well have an impact on the meaning
that students ascribe to academic knowledge. Therefore, we linked meaning orientation to
research and practice orientation using a regression path. In addition, meaning orientation
was linked to teaching quality. We did not expect an effect here because meaning orientation
should be a mediator through tinkering and theory application. Meaning orientation in t1
should explain the theory application—and to some degree, tinkering—in the in-service
training programme (t2). In our opinion, meaning orientation is the link between research
and practice orientation learned at university and theory application and tinkering during
the in-service training programme. Theory application and tinkering are also correlated
since prospective teachers can (or should) do both things at the same time, as they are
different but possibly simultaneously usable forms of problem-solving. However, both
should explain teaching quality in specific and different ways via regression. For the
same reason, we omitted the path from meaning orientation and teaching quality. The
interpretation of the calculated standardised (3-coefficients was based on Cohen’s [80] effect
size measures (3 > 0.10 = small, 3 > 0.30 = medium, p > 0.50 = large). Stata 13.1 was used
to merge data from t1 and t2, and a latent analysis was performed with Mplus 6.11.

4. Results
4.1. What Impact Do Research and Practice Orientation Have on Meaning Orientation?

To address our first research question (what impact does research and practice ori-
entation have on meaning orientation?), we tested hypothesis H1 (the impact of research
orientation being greater than the impact of practice orientation on meaning orientation).
In teacher education at university, practice orientation had a small but significant effect
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on meaning orientation (3 = 0.16), but research orientation had a larger effect on meaning
orientation (3 = 0.48; see Figure 3).

Research
orientation

Meaning

34 : ¢
orientation

Practice
orientation

Figure 3. The effects of research and practice orientation in the first phase of teacher education
(N =1417, RMSEA = 0.10, CFI = 0.89, TLI = 0.85, all effect sizes are significant (p < 0.01)).

4.2. What Impact Do Theory Application and Tinkering Have on Teaching Quality?

In the next step, we analysed the impact of theory application and tinkering on
teaching quality. Based on H2, we expected a stronger influence of theory application on
teaching quality than tinkering. The results shown in Figure 4 support this assumption to
some degree. Tinkering significantly affected teaching quality (3 = 0.30). This was also the
case for theory application (3 = 0.38), although both effects were of a medium size. We
interpreted this as partial support of our hypothesis and, therefore, H2 stands.

Theory
application

Tinkering

Figure 4. The effects of in-service training programmes on teaching quality (N = 1417, RMSEA = 0.04,
CFI =0.96, TLI = 0.95, all effect sizes are significant (p < 0.01)).

4.3. What Impact Do Meaningful Research and Practice Orientation Have on Theory Application
and Tinkering?

As a final step, we analysed RQ3 (the connection between measures of the first and
second phases of teacher education; see Figure 5). In H3, we hypothesised that there is
a positive relationship between research orientation and practice orientation with theory
application and tinkering. The results did not support this hypothesis. Practice orientation
had no significant effect on theory application (3 = 0.01) and tinkering (3 = 0.09). Research
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orientation also had no significant impact on theory application (3 = 0.03) or tinkering
(B =0.02).

Research
orientation

Theory
application

Teaching
quality

Meaning
orientation

33

Practice
orientation

.08

Figure 5. The effects of learning opportunities at university and in-service training (N = 1417,
RMSEA =0.05, CFI = 0.91, TLI = 0.89, all effect sizes are significant (p < 0.01), dashed paths are
not significant).

Next, we tested H4 (meaning orientation has a direct effect on theory application and
tinkering). The results are shown in Figure 5 and support H4 to some degree. Meaning
orientation had a small significant effect on theory application ( = 0.20) but not on tinkering
(B = —0.02). Unexpectedly, meaning orientation had a small direct effect on teaching quality.

Finally, we looked at the expected double mediation of meaning orientation. Hypothe-
sis H5 was supported, as meaning orientation mediated the effects of research orientation
(see Figure 5). Small effects of research (3 = 0.12) and practice orientation (3 = 0.08) on
teaching quality remained.

If we track all paths backwards, meaningful research orientation contributed via theory
application to teaching quality (see Figure 5). Theory application still had the largest direct
effect on teaching quality (3 = 0.38), while theory application itself was mostly affected
by meaning orientation (3 = 0.20), which was affected by research orientation (3 = 0.45;
see Figure 5. These path coefficients were used to calculate the total effect of research
orientation on teaching quality and compare it to the total effect of practice orientation,
considering the mediation by meaning orientation and theory application. The total effect
of research orientation on teaching quality was (0.45 x 0.20 x 0.38) + (0.45 x 0.17) =0.11 +
0.12 = 0.23. The total effect of practice orientation on teaching quality was 0.11 = (0.12 x
0.20 x 0.38) + (0.12 x 0.17) + 0.08. This underlines the relevance of meaning orientation
and theory application in modelling the professional development of future teachers.

5. Discussion

The following findings emerged from the hypothesis tests. First, research orientation
seems to be more important for building meaning than practice orientation in the first
phase of teacher training. This also fits in with the state of research, but it still needs some
explanation. In the literature review section, it was proposed that while studies have tried
to foster the use of evidence for practice, they are still very research-driven. For example,
Hartmann et al. [52] fostered the integration of different sources of knowledge to make
more accurate decisions in practice. From this point of view, universities must deliver
different sources of knowledge and ensure that those sources are research-oriented. As a
next step, this research-oriented knowledge is reflected to generate meaningful practical
implications. Similarly, Klein et al. [60,61] found that pre-service teachers are trained in
correcting mistakes in practice with theories, but they do not correct ‘real” practice mistakes.
They train theory application but do not elaborate on classroom practice. This underscores
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Neuweg’s [81] argument that the academic content of university teacher education should
remain at the core of teaching education through science.

Second, theory articulation in practice during in-service training programmes (the
second phase of teacher education) is rooted in meaningful engagement with research
from the first phase of teacher education. Still, there are small direct effects of research
and practice orientation on teaching quality, indicating that academic knowledge requires
theory and meaning to make it work in practice. The indirect paths of theory application
have a larger effect size—meaningfulness and theories are needed to elaborate teaching
with research, or what we call research-based evidence. This is partly in line with theoretical
assumptions about the need for theories to transfer evidence into practice [40,82,83]. How-
ever, our results also show that what Hargreaves [32] called ‘tinkering with solutions’ also
contributes to teaching quality. To put it bluntly, ‘chats” with colleagues about pedagogy
alone are not useless, but they are not as effective as using scientific knowledge when it is
available. Still, tinkering may be important when no theories are at hand, when teachers
feel helpless, or when situations are new.

In summary, meaningful research orientation, combined with a specific meaningful
practice orientation, is a lever for applying theory as a resource for improving teaching
quality. In fact, the main link between university and school practice may be right in front
of our eyes: Meaningful engagement with research establishes a foundation for putting
theory into practice. Perhaps, then, the insignificant paths show that there is a lack of
understanding of meaningful practice orientation in teacher education and less regard for
preparation for meaningful tinkering at university.

Generally, our results are in line with those of numerous previous studies. It is
already known that the use of pedagogical knowledge makes a positive contribution
to the quality of teaching [7,68,84-86]. Zeichner [37-39] also supported the notion that
research knowledge must be connected to practice in order to be effective. Therefore, the
gap between theory and practice is a central challenge of teacher education [87], which
can be reduced by reflection [88,89]. Zeichner and Liston [90] emphasised that there are
different kinds of reflection, which is consistent with the results of our study. Theory
application and tinkering can be seen as two types of pedagogical reflection. One is
close to the university (theory application), while the other is more rooted in practice
experience (tinkering). Our findings and the literature show that both directions are fruitful
and necessary. However, one strength of our study is that we look at these constructs—
although from a different theoretical perspective—with a large and representative sample
in a structural equation model.

Our findings are limited in their scope and generalisability. Teacher education varies
between different countries, so the extent to which our findings apply in other countries
is unclear. The directions of our findings can be theoretically rationalised, but causal
effects cannot be postulated strongly due to the absence of a (quasi-) experimental design
(e.g., [91]). Teacher education extends over a period of several years, and it is difficult or
even impossible to control for possible third variables and interactions (e.g., [92]). Field
experiments or the retrospective construction of groups via contrafactual causality in
propensity score matching [93] may be worth trying in future studies, although doing so
would require setting high demands for research designs.

Another shortcoming of our study is the often discussed but still uncertain validity of
self-assessment, on which our data were based. For example, research orientation could be
assessed differently by university lecturers, which might provide a more accurate picture in
some ways. The same is true for teaching quality. However, Clausen [94] and Gruehn [95]
showed that learners’ own assessments of learning opportunities explain academic perfor-
mance better than assessments by others. This underscores the importance and validity
of learners’ (self-) assessment. We also ignored competence. Theory application might be
a competence, but it is unclear how skilled prospective teachers are in such applications.
While Klein et al. [60,61] argued that pre-service teachers have low competence in terms of
applying theories, the fact that we found positive effects for theory application is positive.
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Even theory application may require some tinkering, as theories are rarely an exact fit
in classroom practice. In solving problems in practice, it might be hard to know where
theory application ends and tinkering begins. Based on interview data, Hinzke et al. [31]
showed that tinkering is rooted in practice itself, meaning that teachers develop solutions
themselves. This can be distinguished from theory application, which is based on academic
knowledge. Another limitation of this study is that the data are based on self-assessments.
However, it should be noted that the self-assessment of pre-service and student teachers
is certainly relevant to how they experience their living environment (e.g., [96]) and also
provides clues about their competencies [97]. Self-assessment thus provides valid insights
into how the respondents experience learning opportunities in both phases of teacher
education. Together with construct validity, this results in a certain robustness of the data.
However, some punctuations in the confirmatory factor analysis show low factor loadings.
In particular, the dimensionality of teaching quality is contested (e.g., [78]).

In addition, we did not check for differences between the federal states of Germany
and school tracks, and there may have been differences in both phases of teacher training,
which might be blurred in the target model. The analysis assumes the stability of the
constructs, but that assumption is not sacrosanct [98]. Pre-service teachers assessed the
research and practice orientation of their academic learning opportunities only once. Their
understanding of what research could—or even should— accomplish changed during
the course of their studies. More measurement points and analysis of alpha, beta, and
gamma changes could be one way to address this issue (e.g., [99]). However, having more
measurement points would not have addressed the panel attrition in our data, which
reduced the validity of our results, as the missing values were not random. We decided to
fill the missing values with the most similar actual measure available from the first phase
of teacher education. Still, this was not as good as the full data. It could be that students
who were dissatisfied with their studies increasingly dropped out of the panel. This would
mean that the assessment of learning opportunities in our data is positively biased in terms
of intensity and effect size. Accordingly, our analysis would only apply to pre-service
teachers and student teachers who were reasonably satisfied with teacher education.

6. Conclusions

Our study contributes to the discussion on the professional development of teachers in
five key ways. (a) Practical orientation at university is rarely experienced as meaningful. The
demand for more practice in the university elements of teacher education should, therefore,
be reconsidered, as well as the concept of practice orientation itself. (b) Research orientation
is experienced as being more meaningful. Accordingly, research orientation is a resource
for gaining insight into the meaning of university knowledge and not an emphasis on
practice per se. (c) Meaning orientation is important for theory application, which in turn
contributes to the development of teaching quality, and it has a greater impact than tinkered
solutions. (d) The path to good teaching seems to lead from meaningful research orientation
at universities to the use of theory in in-service training programmes. (e) Tinkering is a
constitutive part of teaching practice, but it is not fostered by teacher education.

In summary, our study indicates that teacher education should prepare students for
learning in guided practice in in-service training programmes, but ultimately it is not
preparation for practice that ‘on-the-job’ training is for. Our findings underline that solid
preparation of future teachers for practice in the second phase—as well as later on, when
on the job—is likely to require an elaborate understanding of research and the meanings
associated with it. We also interpret the findings as a hint that practice orientation must be
viewed as a very specific functionality that is currently largely missing and, therefore, has
little influence, although it is still necessary for teaching quality.
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Appendix A

Table Al. Items related to learning opportunities at university (t).

Item Research Orientation o = 0.64 M (SD)
1246401 How strongly is your university degree programme characterised by a research focus in teaching? 3.02 (0.92)
1246402 How often do lecturers deal with questions of ongoing research in your courses? 2.84 (0.95)
1246403 Lecturers introduce the application of research methods. 2.49 (0.91)
246404 Teachers promote the ability to conduct research independently. 2.96 (1.01)

Practice orientation oc = 0.84
t246411 How strongly is your university degree programme characterised by its close practical relevance? 2.98 (1.16)
046412 How strongly is your university degree programme characterlsed by the promotion of practical 2.98 (1.05)
professional skills?
246413 How strong is your university course characterllsed by a close connection between theory and 3.18 (1.09)
practice?
Meaning orientation o« = 0.68
1245411 In my course of study, emphasis is placed on understanding fundamental relationships. 4.13 (0.79)
245412 In my course of study, emphasis is placed on encouraging a critical examination of the course content. ~ 3.08 (0.87)
045413 In my course of study, emphasis is placed on being able to critically compare and evaluate different 3.72 (0.98)
theories and concepts.
t245414 In my course of study, it is important to think and work independently. 4.05 (0.84)
Note. Items are translated from German.
Appendix B
Table A2. Items related to in-service training programmes (t;).

Item Theory Application « = 0.73 M (SD)
tg64231 How to apply theoretical concepts in the school context is made clear in the seminar. 3.10 (0.74)
{64232 The relevance of more theoretical models is ;ﬁzltfllcej in the seminar using examples from school 2,97 (0.77)
64233 Real situations from the classroom are taken up in the seminar and analysed from a theoretical 3.02 (0.80)

perspective.
tg64234 Theories are used in the seminar to explain unforeseen events in the classroom. 2.67 (0.79)
Tinkering o = 0.64
tg64221 We discuss our different views on teaching in the seminar. 3.26 (0.80)
tg64222 Various participants in the seminar often present their different approaches, which we then discuss. ~ 2.94 (0.89)
tg64223 We are encouraged in the seminar to discuss opposing views among ourselves. 3.05(0.81)
Teaching quality o = 0.71
tg65121 Teach in such a way that students have to transfer. 3.72(0.76)
tg65122 Design learning environments in such a way that problem-based learning is possible. 3.66 (0.84)
tg65123 Consider findings on the acquisition of knowledge and skills for my lesson design. 3.82(0.73)
tg65124 Use students’ mistakes to initiate new learning processes or to continue them. 3.82(0.81)
tg65125 Maintain students’ concentration through the use of multiple methods. 3.97(0.72)
tg65126 Student-centred and student-oriented teaching. 4.24 (0.68)
tg65127 I motivate students by relating the material to their world. 4.12(0.74)
tg65128 Allow the student sufficient time to practise. 3.90 (0.72)

Note. Items are translated from German.
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Appendix C

The effects of learning opportunities at university in the first semester and the in-
service training programme on teaching quality.

Theory
application

Teaching
quality

Practice
orientation

Tinkering

Figure A1. N = 1417, RMSEA = 0.05, CFI = 0.90, TLI = 0.89, all effect sizes are significant (p < 0.01),
dashed paths are not significant.

The effects of learning opportunities at university in the fifth semester and the in-
service training programme on teaching quality.

.15

Research N . T—— Theory
orientation B application

.69

Practice
orientation

Tinkering

Figure A2. N = 1085, RMSEA = 0.05, CFI = 0.91, TLI = 0.90, all effect sizes are significant (p < 0.05),
dashed paths are not significant.

The effects of learning opportunities at university in the seventh semester and the
in-service training programme on teaching quality.

Research
orientation

Theory
2 application

A1

Teaching
quality

Figure A3. N = 301, RMSEA = 0.05, CFI = 0.91, TLI = 0.89, all effect sizes are significant (p < 0.05),
dashed paths are not significant.
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