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Abstract

According to self-determination theory, the feeling of
autonomy during learning is a prerequisite for intrinsically
motivated learning. Applied to research-based learning in
teacher education, choices in designing a research project
for the school context might foster a researching-reflective
attitude toward practice. This hypothesis was tested with a
sample of 1,133 preservice teachers in a program at a large
German university. Undergraduate students were surveyed
regarding their beliefs about a reflective teaching practice
at the beginning and the end of their research course, as
well as the nature of freedom of choice within their project
work. Multiple regression analysis showed that freedom
for students in choosing the research instrument was posi-
tively associated with their beliefs about the benefits of
conducting research for their teaching practice.

Keywords: reflective practice, research-based learning,
self-determination, teacher education, undergraduate
research

doi: 10.18833/spur/3/4/6

Research-based learning (RBL) as a higher education
approach aiming at acquiring content knowledge and
research competencies is attracting growing attention in
many German university programs. It links research and
teaching within the university more closely, meeting the
demand for Wilhelm von Humboldt’s educational ideal
of “Bildung durch Wissenschaft”—learning and educa-
tion through science. In teacher education, RBL has been
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incorporated into many postsecondary curricula (Schiissler
et al. 2017), mostly as an educational approach in cours-
es accompanying preservice teachers’ school practicums
in their bachelor’s and master’s program. As part of
their practicum, preservice teachers design and con-
duct a research project involving their practicum school.
Although student research in research-oriented academic
disciplines is not an epistemological novelty, RBL meets
acceptance problems in German teacher education, as
most programs’ objectives are more closely linked to
application outcomes for teaching (Fichten and Weyland
2018). However, as preservice teachers face changing
conditions and challenges in schools, it is important to
inspire them to engage in research. This article addresses
this issue based on quantitative data gathered from a larger
higher education research project (Saunders 2017).

Research-Based Learning in Teacher Education and
Beliefs ahout Reflective Teaching Practice

Although many academic disciplines are research-oriented
by nature, the evidence-based approach in teacher educa-
tion programs is relatively new in some countries (OECD
2005a). The significant part of the German teacher educa-
tion curriculum consists of content courses, subject-specific
pedagogical theory, and general education courses (Terhart
2004). This status does not live up to the international
demand for continuous school quality development in a
fast-changing world (see, for example, European Commis-
sion 2014; OECD 2005b). Given the necessity that school
organization and teaching itself should undergo constant
evidence-based development (Sekretariat der Kultusminis-
terkonferenz 2019), the next generations of teachers ought



to be introduced to reading and conducting research so
that research and science are incorporated into their self-
understanding as professionals.

Besides acquisition of content knowledge and research
competencies, RBL courses aim at affecting the devel-
opment of a researching-reflective attitude (Fichten
2010; Gess, Deicke, and Wessels 2017). A researching-
reflective attitude can be defined as a research-oriented,
critical-reflective attitude about personal teaching prac-
tice, which helps teachers deal with varying demands
in modern classrooms (Saunders, Gess, and Lehmann,
forthcoming). This definition follows the ideal of the
“reflective practitioner” by Dewey (1910) as well as by
Schon (1991; see Farrell 2012 and Fichten 2010). Accord-
ing to Schon (1991), reflection on practice is necessary
to create a corrective to entrenched educational beliefs
and to question hidden principles in personal practice.
Thus, reflection helps with explaining unexpected situa-
tions and framing problems in a new way. As the drawn
ideal of the “reflective practitioner” is seen as a constant
objective for teachers at school, the present study views
the development of a researching-reflective attitude as an
integral step on the way toward this ideal. Research has
shown that this attitude is already an accepted educational
objective by some teacher educators (Brew and Saunders
2020). Research-based learning assists in developing a
researching-reflective attitude, as it supports systematic
perception and reflection of teaching practice guided by
empirical knowledge (Fichten 2010). This is based on the
view that “dealing with the complexity of the teaching
profession has structural similarities to research activities
and requires a ‘quasi-experimental” approach to teaching
practice” (Fichten 2010, 141, translated by the authors).
However, it is still unclear whether and how this learning
approach encourages the development of a researching-
reflective attitude.

Recent evaluations on research-based learning courses
in teacher education at German universities found low
student appreciation rates for RBL and its intended goals:
the preservice teachers considered the research projects
to be unnecessary and irrelevant for their future teach-
ing routine (Fichten and Weyland 2018). However, rat-
ings were more positive when the preservice teachers
investigated their own teaching, problems that they had
experienced, or questions in which they had intrinsic
interest (Fichten and Weyland 2018; Gresch, Hammann,
and Konnemann 2016). Furthermore, an interview study
with academic experts revealed that an existing personal
thematic interest is needed to begin and master challeng-
ing situations in the RBL process (Wessels et al. 2018). In
accordance with these results about German RBL courses,
international studies illustrated that preservice teachers
need to be actively and independently participating in an
academic research process to appreciate the potentials of
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research-based learning (Afdal and Spernes 2018; Niemi
and Nievgi 2014). These findings imply that freedom
within the act of researching might positively influence
attitudes about student research.

Freedom of Choice in Research-Based Learning

According to the self-determination theory of Deci and
Ryan (1987), a certain level of autonomy —one of the three
basic needs in learning besides competence and related-
ness—is a requirement for motivating individuals to take
charge of their own learning. Nevertheless, a focus on
autonomy is rarely found in the literature about develop-
ing research skills (McCarthy 2015). Exceptions to this
are Willison and O’Regan’s Research Skills Development
framework (2007) and Brew’s Research-Based Learning
Decision-Making Wheel Model (2013).

Willison and O’Regan (2007) view autonomy as being
expanded across a five-level continuum of university stu-
dents’ research development. Initially, all facets of inquiry
(e.g. question design, data collection, and analysis) are
implemented with a low level of student autonomy, using
guided, prescribed tasks. After increasing levels of deci-
sion-making across the course of the research project(s),
students initiate research tasks and work independently on
the highest level.

In contrast, Brew (2013) sees student autonomy as inte-
gral to an RBL course from the very beginning and sets
up a model for analyzing, designing, and conducting such
courses. According to her Wheel Model, students can be
given different levels of choice, which pertain to various
aspects of a research project. The Wheel Model allows
different combinations of given and chosen aspects (such
as topic, research question, and analyses) within a research
project to provide individual freedom while guiding and
scaffolding students’ research by the teacher educators.

As students tend to be more motivated when they are
interested in the learning task and the outcomes for their
own causes (Deci and Ryan 1985), it can be assumed that
opportunities for self-chosen aspects in the RBL proj-
ect lead to a higher intrinsic motivation for conducting
research on teaching practice (Brew 2013). The stronger
internal link to their research project might make the
results and benefits for the preservice teachers’ teaching
practice more tangible and they thus might appreciate
research and reflection higher than without an internal
link (Fichten and Weyland 2018). However, there is no
evidence so far on the particular relevance of aspects of
freedom of choice within RBL courses for preservice
teachers’ attitudes about research and reflective practice.

The Present Study

In view of the demand to prepare preservice teachers to
become active participants of evidence-based school and
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FIGURE 1. Inquiry Periods of the Accompanying Research Project on Research-Based Teacher Education
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teaching development, besides acquiring research skills it
is important to explore what helps them develop positive
beliefs about reflective practice. Connecting the Wheel
Model of Brew (2013) and the previously mentioned
results about the positive effects of students’ personal the-
matic involvement in their research studies, the question
arises as to whether freedom of choice on various aspects
of research projects contributes to a researching-reflective
attitude in preservice teachers. More specifically, the
research question of the present study is the following:
which aspects of freedom of choice in research-based
learning courses affect the beliefs of preservice teachers
about reflective teaching practice?

According to the Wheel Model, allowing for free choices
in RBL courses must be adapted to the preservice teach-
ers’ given and intended skills and attributes (Brew 2013).
It is thus important to consider the different levels of aca-
demic background in this context. Hence, in this study, the
focus is on undergraduate preservice teachers taking part
in the mandatory RBL course before starting their school
practicum.

Sample

The present study draws on data from a longitudinal
multi-cohort study, which was conducted as part of a
higher education research project involving qualitative
and quantitative student and teacher educator surveys as
well as curricular analyses. Beginning in April 2016, the
study investigates the RBL practice in teacher education
at a large German university (Saunders 2017). As part of
the teacher education study program, mandatory research
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tasks are integrated in the practica at the bachelor’s and
master’s levels, requiring all preservice teachers to con-
duct at least two research projects during the course of
their studies (see Figure 1).

The present study focuses on the development of reflec-
tive practice during the undergraduate program. As part
of the program of study, preservice teachers undertake a
study module on research-based learning extending over
two semesters, which consists of a preparation course,
a six-week school practicum during the semester break,
and a course in the subsequent semester to reflect on their
practicum and their research. The preservice teachers’ data
collection for their research projects takes place during
their practicums within the school setting, and university
courses accompany this process (for example, through
supporting students in designing their research projects
during the preparation course and focusing on methods of
data analyses in the follow-up course).

The present analysis investigates the first two measure-
ment points of the longitudinal student survey during
this study module: the beginning and the end of the RBL
preparation course before the practicum in their bachelor’s
program, which is usually completed between the third
and fourth semesters. The sample was collected over the
course of seven semesters from 2016 to 2019 and con-
sisted of 1,133 preservice teachers. On average, they had
completed three semesters and were 24 years old. Female
students composed 65 percent. Elementary school teacher
candidates composed 29 percent, whereas the remaining
71 percent were secondary school teacher candidates.



TABLE 1. Descriptive Statistics for TRP-Reflection Subscales
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Beliefs about the benefits of ... M., (SD)
students’ own research 423 (0.52)
educational science 3.99 (0.64)
educational theories and empirical evidence 3.67 (0.54)
reflecting on one’s own teaching practice and

getting feedback 4.13 (0.70)
reflecting on one’s own teaching regarding the

complexity of the educational system 4.04 (0.75)

M., (SD) N iems Qg Oy
4.26 (0.50) 6 0.71 0.70
3.89 (0.73) 3 0.75 0.83
3.66 (0.62) 5 0.63 0.75
4.23 (0.66) 3 0.82 0.81
4.13 (0.74) 3 0.81 0.83

Note: o,/ 0., = Cronbach’s alpha at the beginning and the end of the RBL course. TRP = theory-research-practice

Instruments

Beliefs about Reflective Practice

Preservice teachers’ researching-reflective attitude was
measured using a validated scale called Beliefs about
Reflective Teaching Practice (TRP reflection = theory-
research-practice reflection; Saunders, Gess, and Lehm-
ann, forthcoming), based on Kunter and colleagues (2016),
Larrivee (2008), and Laschke and Felbrich (2014). It con-
sists of five subscales regarding beliefs about the benefits
of (1) students’ own research, (2) educational science, (3)
educational theories and empirical evidence, (4) reflect-
ing on one’s own teaching and getting feedback, and (5)
reflecting on one’s own teaching regarding the complexity
of the educational system for their teaching practice. All 20
items required preservice teachers to use a five-point Lik-
ert scale to indicate their level of agreement (1 = strongly
disagree to 5 = strongly agree). The internal consistency of
the subscales was adequate at both measurement points—
that is, Cronbach’s alpha was greater than 0.70 for each
subscale but for beliefs about educational theories and
empirical evidence at the first measurement point (see
Table 1). Means were relatively high on all subscales and
at both measurement points, and showed a left-skewed
distribution, indicating that the majority of preservice
teachers scored high on TRP reflection.

Freedom of Choice in the RBL Course

To measure the freedom of choice of the preservice teach-
ers in the RBL course, three items were assessed concern-
ing several aspects of the RBL research project. Using a
four-point Likert scale, the preservice teachers were asked
to rate their freedom of choice (1 = completely preset to
4 = completely freely choosable) in determining (1) the
research question, (2) the research method, and (3) the
research instrument (see Figure 2). The mode of Mo =4 in
all three aspects indicates a high level of experienced free-
dom of choice in the examined RBL course groups. As the
investigated RBL course took place before the practicum,
in which preservice teachers collect their data, freedom of

choice in other aspects of the RBL project such as statisti-
cal analyses, methods, or ways of presenting the results
are asked in later measurement points of the longitudinal
survey and are not included in the present analysis.

Control Variables

Control variables included the number of semesters in
the program in which the surveyed preservice teachers
were enrolled as well as a dummy variable indicating
whether preservice teachers studied in education pro-
grams to become elementary or secondary school teachers
(1 = elementary school, 0 = secondary school), as more
advanced students in the program and students in edu-
cation programs to become elementary school teachers
significantly supported reflective practice more than other
students. Gender and age were not included in the models
because they were not significantly correlated to beliefs
about reflective teaching practice.

Statistical Analysis

To investigate the relation between freedom of choice
and beliefs about reflective teaching practice, differences
between TRP reflection in the beginning and at the end
of the RBL course were conducted during the first step
by the Wilcoxon Test in SPSS 25 as the distribution of
TRP reflection is left-skewed. In a second step, bivariate
correlations between the freedom of choice in the three
aspects of the RBL project and the five TRP-reflection
subscales were conducted in Mplus 7 (Muthén and Muth-
én 1998-2010). Third, based on the results of the bivariate
correlations, a series of hierarchical multiple regression
models was conducted, estimating the association between
freedom of choice in the mentioned three aspects and TRP
reflection. The “type = complex” procedure was used to
take into account the hierarchical structure of the data with
preservice teachers embedded in courses (Raudenbush and
Bryk 2002). To address missing data, the Full Informa-
tion Maximum Likelihood procedure was used, which
is implemented in MPlus (FIML; Muthén and Muthén
1998-2010).
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FIGURE 2. Frequencies of Freedom of Choice in the RBL Course
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TABLE 2. Autoregression and Differences in Beliefs about Reflective Teaching Practice from the

Beginning to the End of the RBL Course

Beliefs about the benefits of ... Autoregression, r, [ z

B (SE)
students’ own research 0.49"" (0.04) 0.03 279"
educational science 0.48™ (0.04) -0.10 347
educational theories and empirical evidence 0.50™" (0.04) -0.01 -1.10
reflecting on one’s own teaching practice
and getting feedback 0.56"" (0.04) 0.10 -2.69™
reflecting on one’s own teaching regarding
the complexity of the educational system 0.58"" (0.04) 0.09 -1.33

Note: Dy 1y

= Difference in means of theory-research-practice (TRP) reflection between the beginning and the

end of the research-based learning (RBL) course. z = z-value of the difference between T1 and T2. Standardized
coefficients are reported. ™ p < 0.001,™ p <0.01," p <0.05.

Results

The Development of Beliefs about Reflective
Teaching Practice

In the beginning of the RBL course, the preservice teachers
scored high on beliefs about all five aspects, with means
between 3.67 (SD = 0.54) for the benefits of educational
theories and empirical evidence, and 4.23 (SD = 0.52) for
the benefits of students’ own research (see Table 1). By the
end of the RBL course, the beliefs about reflective teach-
ing practice further increased slightly; only the beliefs
about benefits of educational science and about educa-
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tional theories and empirical evidence decreased slightly.
The differences in TRP reflection between the beginning
and the end of the RBL course were significant for the
subscales regarding students’ own research, educational
science, and reflecting on one’s own teaching practice and
getting feedback (see Table 2).

Relations between Freedom of Choice in RBL Courses
and Beliefs about Reflective Teaching Practice

Estimating bivariate correlations between freedom of
choice and the five subscales of TRP reflection at mea-
surement point T2 revealed that only the TRP-reflection
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TABLE 3. Bivariate Correlations between Freedom of Choice and TRP Reflection at the End of the

RBL Course

Beliefs about the benefits of ...

students’ own research
educational science

educational theories and empirical evidence
reflecting on one’s own teaching practice
and getting feedback

reflecting on one’s own teaching regarding
the complexity of the educational system

research
question

Freedom of choice concerning the ...

research research

method instrument
0.10™ 0.07" 0.15"
0.03 0.06 0.02
0.04 0.00 0.00
0.04 0.00 0.02
0.03 -0.05 0.02

Note: Standardized coefficients are reported. ™ p < 0.001, ™ p < 0.01,” p < 0.05. TRP = theory-research-practice.

RBL = research-based learning.

subscale regarding the benefits of students’ own research
was significantly correlated to freedom of choice (see
Table 3): preservice teachers rated the benefits of their
own research for their teaching practice more positively
when they had more freedom in choosing the research
question (8 = 0.10, p < 0.01), the research method (8 =
0.07, p < 0.05), or the research instrument ( = 0.15, p <
0.001). Accordingly, the preservice teachers gave lower
ratings about the benefits of their own research for their
teaching practice when they were less free in choosing the
research question, the research method, or the research
instrument.

Associations between the Freedom of Choice and
Preservice Teachers’ Beliefs about the Benefits of Their
Own Research over the Course of the RBL Course

As beliefs about the benefits of preservice teachers’ own
research was the only TRP-reflection subscale that was
significantly correlated to freedom of choice in the three
aspects, this subscale became the focus of multiple regres-
sion modeling in the third step. The first model only speci-
fies the autoregression of beliefs about benefits of preser-
vice teachers’ own research between measurement point
T1 and T2, and the regression of the two control variables
on benefits of preservice teachers’ own research at T2.
The model illustrates that the level of these beliefs at the
end of the RBL course is mostly explained by the previous
level of these beliefs at the beginning of the RBL course
B=047,p <0.001; Model 1; see Table 4). In Model 2 to
Model 4, the three items pertaining to freedom of choice
were added separately as independent variables, whereas
in Model 5 all three aspects were specified simultaneously
(see Table 4). The single Models 2 to 4 reveal a positive
regression of receiving freedom in choosing the research
question (B = 0.08, p < 0.05; Model 2), the research
method (B = 0.07, p < 0.05; Model 3), and the research

instrument (6 = 0.14, p < 0.001; Model 4) on beliefs about
the benefits of preservice teachers’ own research at the end
of the RBL course.

When all three aspects of freedom of choice were specified
(see Model 5), only choosing the research instrument was
positively associated to the focused-on subscale (3 = 0.13,
p < 0.01). Thus, controlling for freedom of choice in the
other two aspects, the preservice teachers who received
more freedom in choosing the research instrument had
more positive beliefs about the benefits of their own
research for their teaching practice at the end of the RBL
course than preservice teachers who received less freedom
in choosing the research instrument.

Discussion

The aim of the present study was to investigate which
aspects of freedom of choice in research-based learning
courses affect preservice teachers’ beliefs about a reflec-
tive teaching practice. The analyses revealed that preser-
vice teachers had more positive beliefs about the benefits
of their own research for their teaching practice when
they were allowed to choose the research instrument in an
RBL course project. Choosing the research question and
choosing the research method was positively related to
beliefs about the role of their own research for their teach-
ing practice as well, but choosing the research instrument
played the major role.

These results support previous research, which revealed that
RBL projects need to be linked to topics that are of intrinsic
interest and need to facilitate active and independent student
participation to make research-based learning successful
(Gresch et al. 2016; Wessels et al. 2018). If the preservice
teachers could have chosen several aspects of the RBL proj-
ect, it might have helped them to make sense of the research
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TABLE 4. Multivariate Regression Models Predicting Development of Beliefs about the Benefits of Students’ Own Research for Their

Teaching Practice from the Beginning to the End of the RBL Course

Variables Model 1
R (SE)
Beliefs about the benefits of 047"
students’ own research T1 (.04)
Elementary vs. secondary school 0.05
(0.04)
Number of semesters -0.07
(0.04)
Freedom of choice concerning the...
research question
research method
research instrument
R2 0.25
(0.04)

Beliefs about the benefits of students’ own research T2

Model 2 Model 3 Model 4 Model 5
B (SE) B (SE) B (SE) B (SE)
046" 047" 047 046"
0.04) 0.04) 0.04) 0.04)
0.05 0.04 0.05 0.05
(0.04) 0.04) 0.04) 0.04)
-0.07 -0.07 -0.07 -0.07
0.04) 0.04) 0.04) 0.04)
0.08" 0.04
(0.03) (0.03)
0.07" 0.00
0.03) (0.04)
0.14" 0.13*
0.04) 0.04)
0.25 0.25 0.27 0.27
(0.04) (0.04) (0.04) 0.04)

Note: Standardized coefficients are reported. ™ p < 0.001, ™ p < 0.01, " p < 0.05. RBL = research-based learning.

project for their investigated issue and to see the benefits
of research for their teaching practice in general. Dealing
with a topic of their practical training via a research project
and developing a method and an instrument that they will
apply in their forthcoming practical training require con-
crete ideas of systematically investigating and reflecting the
practice. This experience may illustrate a direct connection
between research activity and teaching practice, which ini-
tially was not clearly visible to the preservice teachers. The
results are also consistent with the Research-Based Learn-
ing Decision-Making Wheel Model of Brew (2013) that
advocates freedom of choice already in the beginning of a
research project: the present analysis comprises undergradu-
ate preservice teachers early in their education who were
enrolled in an RBL course before their practical training;
consequently, they were both new to educational research
and to the practicum part of their studies.

An unexpected finding is the major role of choosing
the research instrument in comparison to choosing the
research question and the research method. Choosing and/
or designing the instrument may require thinking through
the research topic more thoroughly than formulating a
research question and choosing the method, thus leading to
more intense cognitive and affective processes.

Limitations and Future Research

Despite its strength, some limitations of this study should
be mentioned for a better interpretation of the results. First,
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as the survey did not address whether the preservice teach-
ers were allowed to choose between given instruments such
as validated scales or if they were free to create their own
instruments such as formulating their own survey ques-
tions, it is not known if preservice teachers need freedom
in choosing the instrument to enrich their TRP reflection.
If they need freedom to formulate survey items by them-
selves, their research projects might fail statistical quality
standards due to their novice status in educational research.
Thus, their research results might not be useful for preser-
vice teachers to draw conclusions for their practice. On the
other hand, such aberrations might perhaps be an integral
part of effective research-based learning, given the teacher
educators’ support in reflecting the instruments and results.

Second, a surprising result is that giving freedom in the
three aspects of the RBL project was not associated to the
other four subscales of beliefs about reflective teaching
practice but only on beliefs about the role of their own
research for their teaching practice. Alternative meth-
odological approaches such as interviews with preser-
vice teachers might offer a better understanding of the
underlying mechanisms. It may be too demanding for the
preservice teachers in this initial stage of the bachelor’s
program to extrapolate from their own research on the
benefits of educational studies and theories, empirical
research results, and the value of reflection for their teach-
ing practice. To reach that point, the preservice teachers
might need to finish their projects first and be provided



with further, close support such as discussions led by their
teacher educators.

Third, since the present results are limited to a sample
of preservice teachers in a pre-practicum course, further
analysis in the accompanying higher education research
project will expose whether freedom of choice in the RBL
course has effects long after the post-practicum course. By
collecting data through their self-chosen instrument during
their own practical training, the preservice teachers obtain
direct experience and training in how to systematically
reflect their teaching practice.

Conclusion

First, it can be seen as a positive result that undergradu-
ate preservice teachers in general reported positive beliefs
about a reflective teaching practice both at the beginning
and the end of the investigated RBL course. Second, the
results indicate that freedom of choice increases preservice
teachers’ value of conducting research and reflecting their
teaching practice. Thus, the present study illustrates that
investigating preservice teachers’ experiences of research-
based learning might give helpful information for improv-
ing the effectiveness of teacher education programs.

As in the case of teacher education, most professions with
practical training have to prepare students for specific
occupations, whereas the demands of future professionals
are uncertain due to the fast-changing future. Incorporating
freedom of choice in research activities might inspire stu-
dents doing their own research and encourage many future
professionals to engage in a critical-reflective practice.
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