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Applying Q methodology in
higher teacher education for
pre-service teachers’
(self-)reflection, learning and
professional development
Ines Kling* and Monika Buhl
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Reflection is as a key element in the professional development of pre-service

teachers and one of the most important goals of teacher education. However,

traditional reflection methods often lack the structure and effectiveness needed

to foster meaningful and deep reflection. This paper highlights the need

for innovative reflective approaches by investigating whether and how Q

methodology can be applied to prompt pre-service teachers’ (self-)reflection

in a university classroom setting. The reflection design developed combines

Q-sorting with different (self-)reflective stimuli, like reviewing analysis of these

sorts—based on Q-method results—and is applied in a graduate course at a

university in southern Germany. The pre-service teachers engage in several

occasions for self-reflection through exploration, while simultaneously receiving

feedback from peers and the researcher. The paper takes the reader through the

four phases of the reflection design and its findings, enabling them to envision

using Q in higher teacher education for pre-service teachers’ (self-)reflection,

learning and professional development. The findings show that Q is invaluable

for application in a university setting with pre-service teachers: Not only are

they participants, but they also use Q-sorting and its results to learn about their

own teacher beliefs and attitudes, which manifest themselves through reflection

and reinforces the student’ professional development. The paper also underlines

the value of Q in facilitating the teachers’ continuous professionalization and

engagement with topics relevant to teaching, as well as encouraging self-

reflection in the teacher role.

KEYWORDS

Q methodology, pre-service teachers, (self-)reflection, professional development,
higher teacher education

1 Introduction

Professional development of pre-service teachers begins with their experiences as
learners in school and previous life experiences before they enter university. Studies
(Hudson et al., 2010; Chang-Kredl and Kingsley, 2014) have shown that the beliefs
gained within these contexts form their concepts of the teaching profession and their
understanding of what good teaching and what an effective teacher (Ivanova and Skara-
Mincāne, 2016; Körkkö et al., 2016). These beliefs, as well as both the beliefs developed
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in teacher education at university and in practical phases in
school, contribute to the professional development of pre-service
teachers (McKenzie et al., 2005; Levin and He, 2008; Körkkö
et al., 2016). They are considered action-guiding and are formed
individually not just through experiences but also through social
processes like confrontations, through irritation as well as through
discourse and reflection (Taibi, 2013). The aspect of reflecting
on one’s own learning and teaching experiences is considered
to be particularly effective and a prerequisite for the formation,
conscious examination, development and change of one’s own
often implicit beliefs (Park and Ertmer, 2007; Swan, 2007; Taibi,
2013; Reusser and Pauli, 2014; Sööt and Viskus, 2015; Fives and
Buehl, 2017; Lunn Brownlee et al., 2017). Besides, reflection is
also “crucial for learning new educational theories and concepts
as well as developing teaching practice based on them” (Ketonen
and Nieminen, 2023, p. 1). Reflection can thus be seen as a key
element in the professional development of pre-service teachers,
for it is also a skill that can be trained (Zeichner and Liston,
1987; Körkkö et al., 2016). Professional development, in turn, is
considered one of the most important goals of teacher education
(Depaepe and König, 2018). Therefore, professional development
in teacher education is one of the main reasons why reflection is
internationally considered a goal for teacher education programs
(Dewey, 1933; van Manen, 1977; Schön, 1983, 1987; Zeichner and
Liston, 1996; Abou Baker El-Dib, 2007; Collin and Karsenti, 2011;
Körkkö et al., 2016; Korthagen, 2017).

Given the research gap on reflection in university teacher
education as means of fostering the professional development of
pre-service teachers, this paper aims to investigate whether and
how Q methodology (henceforth Q) can be applied in a university
classroom setting to prompt pre-service teachers’ (self-)reflection.
It sheds light on reflection in teacher education, the limitations of
traditional reflection methods, and the effectiveness of the Q sort as
a structured tool to foster deep reflection in pre-service teachers.
The theoretical background and literature review, the reflection
design incorporating Q methodology, as well as its findings
demonstrate the general need for innovative (self-)reflective
approaches such as Q in teacher education, following a teaching-led
research approach with integrated research-led teaching elements.
The following section discusses theoretical foundations and a
literature review on (the role) of reflection in teacher education.

2 Theoretical foundations and
literature review

2.1 Reflection in teacher education

While most discussions on professional development contain
some reference to the central role that reflection plays in
teachers’ learning lifes (Day, 1993), there exist varying definitions
of the term reflection (Clarà, 2015; see, e.g., Aeppli and
Lötscher, 2016; Steinmann, 2022). Besides the common ground
that reflection is a special form of thought (McNamara, 1990;
Sparks-Langer and Colto, 1991), there is rather a lack of
clarity regarding the definition of reflection. This is surprising
considering the vast majority of approaches (van Manen, 1977;
Calderhead, 1989; Valli, 1990; Korthagen and Kessels, 2001;

Zeichner, 2010) that are based on the same theoretical sources,
mainly Dewey (1910, 1933) and Schön (1983, 1987), which are
very well defined. According to Dewey “[r]eflection commences
when one inquiries into his or her own experiences and
relevant knowledge to find meaning in his or her own beliefs”
(1933). Schön emphasized the relationship between reflection and
experience even further, distinguishing between “reflection-in-
action” and “reflection-on-action”. While Schön’s “reflection-in-
action” (1983, 1987) involves simultaneous reflecting and doing
(during teaching), reflection-on-action happens retrospectively
after teaching. Many theorists have expanded concepts of reflection
upon Dewey’s and Schön’s thoughts and put forward different
theoretical frameworks and various action- or theory-bound
approaches to reflection (van Manen, 1977; Calderhead, 1989;
Valli, 1990; Mezirow, 1991; McLaughlin, 1999; Korthagen and
Kessels, 2001; Zeichner, 2010; Korthagen, 2017; Ketonen and
Nieminen, 2023). Action-bound theorizations about reflection and
teacher learning, which relate to the exploration of experiences
in an active and purposeful way, are most common in the
context of teacher education. Like Schön’s (1983) guiding principle
of the “reflective practitioner”, they focus on practical phases
or pre-service teacher education (Clarke, 1995; Ivanova and
Skara-Mincāne, 2016; Svojanovsky, 2017; Artmann et al., 2018;
Jennek et al., 2022; Ketonen and Nieminen, 2023). Undoubtedly,
teaching practice is a crucial and controversial element in
teacher education. Many pre-service teachers are confronted
with the classroom realities and responsibilities of a teacher for
the first time. It provides authentic observation and teaching
experience and gives them opportunities to practically implement
their theoretical knowledge from initial teacher training in real-
life situations (Patry, 2014; Ivanova and Skara-Mincāne, 2016).
A change of perspective from the student to the teacher role is
encouraged.

2.2 Role of reflection in teacher
education

In the last decades, teacher education has been in a transitional
state “from a training model that emphasizes the acquisition of
skills and mastering of competencies to a practice-based model that
emphasizes participation, engagement, and reflection” (Hoffman
et al., 2015, p. 100). Given the international tendency to extend
practical phases in teacher education, the term “practical turn”
has been established in academic discourse (Mattsson et al., 2011;
Fraefel, 2016; Fischer, 2021). Nevertheless, opposing views exist on
this expansion due to the lack of evidence on their effectiveness
and on the role of reflection in the professional development
of pre-service teachers (cf. Hascher, 2011; Helsper et al., 2001;
Patry, 2014; Terhart, 2013; Weyland, 2014). Svojanovsky (2017),
for example, points out that teaching experience gained in practical
phases does not necessarily transform into “insightful and valuable
learning” (ibid., p. 338). Similarly, Leonhard and Rihm (2011)
argue that the willingness to reflect cannot be taken for granted
but needs contexts, in which reflection can be experienced
as subjectively meaningful and helpful. Taibi (2013) and Patry
(2014) also emphasize the importance of incorporating academic
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theories and knowledge from initial teacher training into pre-
service teachers’ reflections to foster professional development.
Thus, theory-bound approaches to reflection emphasize its
context- as well as its content-specificness (Lee, 2005; Korthagen,
2017). Besides, professional development also highly depends
on self-reflection, including the understanding of the internal
factors that shape both one’s own motives and behaviors as
well as preferred thought patterns in pedagogical interactions
and conflicts. Moreover, scholars (Schön, 1983; Valli, 1992;
Zeichner and Liston, 1996; Palmer, 1998; Gay, 2000; Danielewicz,
2001; Ladson-Billings, 2001) emphasize that (student) teachers
knowing themselves, understanding their teaching-contexts and
challenging their knowledge and assumptions is as important as
mastering techniques for effective teaching. Therefore, in teacher
education, both “the disruption and rebuilding of one’s beliefs
about education” (Ketonen and Nieminen, 2023, p. 2) through
reflection that reconstructs knowledge and conceptions from
initial teacher training (theory-bound approach) as well as the
systematic reflection of teaching practice experiences (action-
bound approach) is required in order to develop an integral
reflective stance (Altet et al., 2013; Ketonen and Nieminen, 2023).

3 Q methodology

Q comprises methodology, method and data collection
technique all at the same time. It aims to determine the extent of
participants’ diverging and converging beliefs, opinions, points of
view, or feelings on a given topic. Q can uncover even marginalized
opinions that might be ignored or even missed by traditional survey
methods (Brown, 2006; Ramlo et al., 2008; Brewer-Deluce et al.,
2019; Yang and Xu, 2021). It is used to systematically uncover and
study subjectivity within a group of people in order to gain insight
into their motivations and behavior by integrating both qualitative
and quantitative procedures in data generation, analysis and
interpretation (Brown, 1993; Stenner and Stainton Rogers, 2004).
The mixed-methods approach aims to uncover differences and
similarities in subjective constructs identified through individual
rating: Participants rank-order a set of statements (Q sample)
on a continuum within a forced distribution grid (Q sort).
Data are then reduced to groups of respondents with shared
viewpoints through the intercorrelation of the individuals’ overall
self-referential response behavior. The correlation is followed by a
factor analysis and the decision on the number of factors to extract
and how to rotate these factors (cf. Brouwer, 1999; Brown, 1993;
Ramlo, 2021; Smith, 2001; Stephenson, 1935; Watts and Stenner,
2005). Finally, the factors are (holistically) interpreted a posteriori
in terms of types of persons instead of searching a priori for patterns
among participants (cf. Brown, 1976). The whole procedure relies
on the qualitative data collected by the researcher, such as the
post-sorting surveys in our case. This unique approach to research
behavior from the internal perspective of the participants is distinct
to R methodology’s examination of behavior from the external
perspective of a researcher. R measures with researcher-defined
meanings and groups variables based on shared characteristics,
whereas Q analyzes an individual’s entire Q sort (all statements
in relation to each other), focusing on the object of research and
therefore on substantive generalizability (about the population) and

not on the statistical generalizability (to the population) (Brown,
1980, 1993, 1996; Rieber, 2020).

Q has been applied in various disciplines such as economics
(e.g., Barry and Proops, 1999), public healthcare (e.g., van Exel
et al., 2015) and marketing (e.g., Mokrý and Dufek, 2014).
In educational research, it is still considered underrepresented
although it has received increasing attention in the recent years
(Barnes et al., 2015; Conrad et al., 2019; Hopkins, 2010; Irie et al.,
2018; Lundberg et al., 2020; Pruslow and Owl, 2012; Ramlo, 2012;
Rieber, 2020; Rodl et al., 2020). Q’s study of subjectivity is a vital
research approach for educational topics, since it adheres to the fact
that “human actions depend on what humans think they are doing”
(Eisenhart and DeHaan, 2005, p. 5). Here, subjectivity is not meant
to be in “opposition to presumed scientific objectivity” (Lundberg
et al., 2020, p. 2) but rather in accordance with individual self-
referential ideas (Stephenson, 1953).

In the study at hand, Q methodology provides the research
method, accompanied by reflective writing at the end of the
sorting activity. Card sorting in general “aims to illuminate how
participants understand and organize concepts” (Conrad et al.,
2019, p. 525) and is used to explore participants’ subjective
beliefs, attitudes, values and perceptions. It prompts participants
“to prioritize among competing values, and provides participants
with an opportunity for reflection and learning” (ibid., p. 526).
Researchers have studied a range of different card sorting activities
in terms of their use as research method and its value in educational
settings (e.g., Boyle and Jackson, 2009; Conrad et al., 2019; Fincher
and Tenenberg, 2005; Hopkins, 2010; Lundberg et al., 2020; Wolf,
2022). For the researcher, the main difficulty that comes with card
sorting activities is to analyze its data (cf. Fincher and Tenenberg,
2005). Q-method provides a way to address this difficulty while
maintaining all the advantages of card sorting activities (Woods,
2011; Pruslow and Owl, 2012; Ramlo, 2012; Barnes et al., 2015).

3.1 Research method for reflection

In this paper, the understanding of reflection is based on
Mezirow’s (1991) theory-bound conceptualization of reflection
originating in his transformative learning theory. The intention
is not to ignore the value of action-bound reflection but to
focus on the more fitting approach for the study’s university
classroom setting. According to Mezirow, reflection is a tool
for questioning one’s own reasoning. It aims at emancipation
and a change in perspective while focusing on the social
dimension of transformative learning. Interacting with others is
important “to identify alternative perspectives”, to analyze one’s
own interpretation of a situation from different perspectives, “to
identify one’s dilemma as a shared and negotiable experience [.]
and to provide models for functioning within the new perspective”
(Mezirow and Associates, 1990). The university classroom context
offers pre-service teachers a pressure-free environment in which
they can think about and reflect on their own beliefs and their
origins in order to realize the influence they have on their
own thinking and (idealized) behavior as a teacher (Mezirow,
1991; Pruslow and Owl, 2012; Körkkö et al., 2016; Ketonen and
Nieminen, 2023). The examination of their own experiences is not
neglected but rather used as a frame of reference for reflection.
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To promote (self-)reflection intentionally, numerous strategies
such as peer coaching, feedback conversation with teachers, video
recordings, reflective journal writing/podcasting, portfolios and
card sorting have been described in the literature (e.g., Hatton and
Smith, 1995; Ketonen and Nieminen, 2023; Pruslow and Owl, 2012;
Richert, 1990; Sööt and Viskus, 2015; Svojanovsky, 2017; Zeichner
and Liston, 1987). A comparison of traditional reflection methods
with innovative card sorting activities, such as Q-sorting, reveals
notable limitations in traditional methods. Reflective journal
writing and portfolios depend heavily on the individual’s ability to
critically analyze and organize thoughts and also rely on subjective
interpretation. These methods lack the structured and comparative
framework inherent in Q (Watts and Stenner, 2012). Furthermore,
peer coaching, feedback conversations, and select card sorting
activities require explicit guidance to be effective in fostering deeper
critical analysis and meaningful reflection (Zeichner and Liston,
1987; Richert, 1990). Reliance on external facilitation can introduce
social or interpersonal biases, such as influence due to power
dynamics or conformity. In contrast, Q offers a self-contained
framework that can guide participants through reflection with
minimal external input, thereby minimizing biases by structuring
reflection as an individual and standardized process (Svojanovsky,
2017). Strategies such as feedback conversations and peer coaching
are dialogue-driven and individualized, and therefore typically
generate qualitative insights that are difficult to recognize and
compare across individuals systematically (Zeichner and Liston,
1987; Richert, 1990). Q, in turn, allows for direct comparison of
beliefs, values, attitudes, and perceptions by quantifying subjective
viewpoints (Stephenson, 1953; Brown, 1980). Some methods like
video and portfolio creation comprise time-intensive activities
such as recording, reviewing, and analyzing, which may result in
surface-level engagement without fostering deeper critical thinking
(Hatton and Smith, 1995; Sööt and Viskus, 2015). Q-sorting is
also more time-intensive than, for example, Likert-scale surveys,
which are typically completed by respondents in a hurry and
without much reflection, simply marking each item with a score
(Serfass and Sherman, 2013). Yet, Q-sorting “is usually found to
be engaging for participants and thus can generate more authentic
results” (Yang and Xu, 2021, p. 119). The technique overcomes
many traditional limitations by combining qualitative reflection
with quantitative rigor, whereby it has the potential to facilitate a
structured approach to classroom discussion and (self-)reflection
(Fincher and Tenenberg, 2005; Boyle and Jackson, 2009; Owens and
Duncan, 2009; Duncan and Owens, 2011; de Leeuw et al., 2019).

3.2 Q in higher education research and
teacher education

Two educational research domains in which Q studies are
conducted are higher education research and teacher education:
In higher education research (Ramlo, 2012), study foci include
beginner student expectations (Balloo, 2018), students’ approaches
to studying (Godor, 2016), successful learning environments in
the light of rapid digitalization (due to COVID-19) (Lundberg
and Stigmar, 2023), identification of models of consensus views
among students (Ramlo, 2008) and evaluation (Brewer-Deluce
et al., 2019; Collins and Angelova, 2015; de Leeuw et al., 2019;

Jurczyk and Ramlo, 2004; Ramlo, 2015b, 2015a, 2017; Ramlo
et al., 2008; Yang and Xu, 2021). Ramlo (2012) points out that
a Q sort can be a versatile tool for multiple purposes in higher
education when the viewpoints of students are important. Looking
into the domain of teacher education, there is a small number
of studies using Q methodology to explore the points of view of
pre-service teachers: Berry et al. (2012) assess prospective student
teachers’ concerns regarding the student-teaching experience. Yang
and Montgomery (2013) research attitudes of pre-service teachers
(and teacher educators) toward student diversity. Demir (2016)
analyzes pre-service teachers’ attitudes and opinions regarding the
teaching profession, and Irie et al. (2018) investigate pre-service
EFL teachers’ mindsets about teaching competences, to name but
a few (for a systematic review see Lundberg et al., 2020). Kling
and Lintner (2022) also reveal existing patterns of student teachers’
attitudes on selected topics of school practice—focusing on Q
as a research methodology. This study also shows that Q can
stimulate reflective processes in a university classroom setting and
should therefore be increasingly used in higher teacher education
as it can contribute to the professional development of pre-service
teachers. Relating to the point of stimulating reflection processes,
there is only a small number of research papers (Mulder et al.,
2019; Sayeski and Higgins, 2013) that explore the use of a Q
sort “as an educational tool to prompt participants to reflect” (de
Leeuw et al., 2019, p. 2). In the domain of teacher education,
Pruslow and Owl (2012) and Rimm-Kaufman et al. (2006) can be
mentioned. However, none of their research approaches focus on
the application of Q to prompt reflection in a university classroom
setting as means of fostering the professional development of
pre-service teachers.

3.3 Research question(s)

This paper aims to close this gap and investigates the questions
whether and how Q can be applied in a university classroom setting
to prompt (self-)reflection of pre-service teachers. Hereby, the pre-
service teachers are not only participants, but use Q-sorting and
its results to learn about their own teacher beliefs and attitudes,
which manifest themselves through reflection and reinforces
the student’ professional development. This, in turn, sensibilizes
them to possible (challenging) school topics and situations in
later school life.

4 Reflection design

4.1 Research setting

The research setting was a graduate course at a university
in southern Germany. The participants were n = 37 pre-service
teachers in their final mandatory module of educational sciences
in the Master of Education program. It is important to note that the
federalistic educational system in Germany results in differences
not only in school education but also in teacher education at
colleges and universities. In the state of Baden-Württemberg, pre-
service teachers who aim to become teachers for secondary level II
study at a university. They first complete a (polyvalent) Bachelor’s
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degree, followed by the Master of Education. Both phases of higher
teacher education include practical phases at school. They then
complete one and a half years of pre-service teacher training. The
focus at university is clearly on academic education as opposed
to professional training at colleges, which made the students ideal
participants in this paper’s research design. For it is extremely
important to establish a link to school practice not just in practical
phases in school but also in the academic studies at university.
This will provide a scientific reference for the professional field,
addressing the criticism that practical phases often rather lack the
very same (Hesse and Lütgert, 2020).

4.2 Research object and statement
development

The contents of the module on “Professionalization in the
Teaching Profession” formed the research objective for the Q sort.
The concourse was developed in a hybrid way. It includes research
articles on professional development and professionalization in
teacher education (e.g., Baumert and Kunter, 2006; Helmke, 2017;
Rothland, 2013; Zierer, 2015), reflective essays from pre-service
teachers on their beliefs about teaching and their understanding
of professionalism, as well as the researcher’s own experience
teaching the graduate course. The contents were summarized into
seven topics (categories), which were then conceptualized and
operationalized as a structured sample in 23 statements as displayed
in Table 1. Several experts in the field of teacher education reviewed
the concourse and student teachers in their master’s studies tested
the Q sort in order to identify potentially confusing instructions
and statements. After minor adjustments to the wording of some
statements, the study was conducted online during the summer
semester using Q-Perspectives R© Online Software (Walker and Lin,
2017).

4.3 Reflection design

The reflection design (Figure 1) comprises four successive
phases of self-reflection: (1) Pre-Flection-Q-Sort: topic-specific Q
sort at the beginning of the semester, (2) Stimulus I: exchange
of perspectives on the evaluation of the statements (P-Set), (3)
Stimulus II: factor characterization & self-assessment, (4) Post-
Flection-Q-Sort: topic-specific Q sort at the end of the semester
& consultation sessions. The objective of the design is to integrate
a Q sort as a dynamic means that allows reflection of pre-service
teachers in an already existing seminar structure. The terms “Pre”
and “Post” for the Q sorts refer to the temporal aspect within the
design at the beginning and at the end of the semester, comprising
a total of 4 months. However, it should be explicitly mentioned that
the research focus is not to show through comparison that patterns
of beliefs and attitudes are changeable or particularly stable.
Also, the design is not intended to create alignment among the
participants. Instead, the focus is on how Q can be applied in initial
teacher training at university to provide pre-service teachers with
formats for self-reflection, learning and professional development
through both seminar content and methodological understanding.
The design follows a teaching-led research approach, which in turn

TABLE 1 Categories and Q sample of 23 statements in
English translation.

Topics Nr. Statements

Lesson
planning/design

1

2

3

. . .that there is a pleasant learning
atmosphere in my class.
. . .to prepare each topic individually for my
students.
. . .to get through my school material so that
individual support sometimes must take a
back seat.

Diagnostics and
counseling of
students

4

5

. . .to have extensive psychological-diagnostic
knowledge.
. . .to be able to counsel students at risk
(misbehavior, violence, drugs, etc.).

Error culture and
performance
evaluation

6

7

8

. . .that my students achieve the learning goals
and requirements I have set.
. . .to convey to my students that mistakes are
part of the learning process.
. . .to compare the performance of the
individual with that of the class, irrespective
of individual development.

Professional
cooperation and
communication

9
10

11

. . .to work in professional teams.

. . .to resolve conflicts in my classes without
collegial help, as I know the classes best.
. . .that students perceive me as a contact
person not only in class.

Taking responsibility
for students and
self-protection

12

13

14

. . .to enable students to experience
themselves as self-effective.
. . .to show responsibility for my students
outside of the classroom context.
. . .not to tell my students anything personal
so as not to make myself vulnerable.

Teaching (of) values 15

16

17

. . .to exemplify and actively convey
democratic values to students.
. . .to put my personal views to one side and
not to influence students’ opinions.
. . .to encourage self-determined judgment
and a willingness to take responsibility among
students.

Key perspectives
education plan
Baden-Württemberg
(education for
sustainable
development,
education for
tolerance and
acceptance of
diversity, prevention
and health
promotion, media
education)

18

19

20

21

22

23

. . .to enable students to contribute to
sustainable development through their
commitment and actions.
. . .to show students boundaries not only in
the classroom context.
. . .to encourage students to stand up for
tolerance and acceptance of diversity.
. . .to teach students how to use media in a
meaningful, reflective and responsible way.
. . .that I implement digital learning in all my
subjects.
. . .to always be informed about current media
developments and to use them in the
classroom.

integrates research-led teaching elements. The researcher takes on
the role of action researcher which makes her both, the lecturer and
part of the research process. Teaching which is based on research as
well as the generation of knowledge through research, corresponds
to highly demanded general expectations in higher education
contexts (Compagnucci and Spigarelli, 2020; Lundberg, 2022). It
also addresses the German Quality Initiative for Teacher Education
and its discussion of the (in-) significance of a science-based
teacher education in that it ensures a strengthening of the research
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FIGURE 1

Reflection design. � Phases of reflection design; o curricular aspects within the reflection design.

FIGURE 2

Distribution grid. *agreement refers to the importance of each statement (the term “agree” was predefined by the online tool).

reference in the process of pre-service teacher professionalization
(Berkemeyer, 2023). The reflection design introduces students to,
as well as actively involves them in, a research method. This
supports them in both their own learning and professionalization
process and also to help them conduct their own research with Q
methodology, for example as part of their Master’s thesis.

4.3.1 Phase 1: Pre-Flection-Q-Sort
In phase 1, 37 pre-service teachers (P-set) completed the Pre-

Flection-Q-Sort. The participants were 60% female, 78% between
23-26 years old, and 95% in semester 9 + . None of them had prior
experience with Q. The pre-service teachers rated the statements
in relation to each other and sorted them into a bipolar, (pseudo-)
normal distribution grid from −3 (least agree) to + 3 (most
agree) (Figure 2). Hereby, it was explained to the students that the
agreement refers to the importance of each statement. The term
“agree” was predefined by the online tool and, as such, could not
be altered. The sorting itself was based on the question: “You are
a future teacher. How important are the individual statements to
you?” Afterward, participants answered open questions in a post-
sorting survey to reflect on their motives and reasons for choosing
the statements at the extreme ends of the continuum. Participants
also answered open questions to reflect on the sorting activity itself.

These qualitative responses are used to (help) answer the research
questions and to demonstrate the potential of the four phases in
terms of reflection, learning and professional development.

4.3.2 Phase 2: stimulus I
During phase 2, the pre-service teachers engaged in an

exchange of perspectives with their peers and the lecturer regarding
the overall statement rating and their individual sortings. The focus
was on those statements which were consistently rated high (e.g.,
1, 9) or low (e.g., 8, 13) and on the bipolar ratings (e.g., 10, 21).
To facilitate this, the students were presented with an overview of
the overall rating of the statements—as a snapshot of unanalyzed
data—in the outer scale ranges (−3 and + 3; see Table 2), called a
group snapshot (Walker and Lin, 2017; Walker et al., 2018). The
objective of this stimulus is to exchange and reinforce opinions and
not to immediately rethink, let alone be right or wrong.

4.3.3 Phase 3: stimulus II
Phase 3 involves another stimulus from the lecturer. In this

phase, the analytical results of the factor analysis and factor
extraction of the Pre-Flection-Q-Sort were presented to the pre-
service teachers in detail, both graphically (see Figure 3 as an
example) and verbally. The pre-service teachers then worked in
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FIGURE 3

Example for results in graphic form and composite Q sort for factor 1. o consensus statement for all factors; ∗distinguishing statement at p < 0.05
(distinguishing factor 1 from the other factor); ∗∗distinguishing statement at p < 0.01 (distinguishing factor 1 from the other factor); < z-score for the
statement is lower than in all other factors; > z-score for the statement is higher than in all other factors.

small groups to evaluate and categorize similarities and differences
in all the factors, without knowing about their own affiliation
with any of the factors. They implemented factor characterizations
by identifying and profiling teacher types for each factor, which
were then presented and discussed in class. Hereby, there was
no intention to profile valid teacher types but to identify and
characterize similarities within the students. In the end, all students
agreed on one final characterization for each factor. Finally, in a
take-home task, the students assessed and assigned themselves to
one of the factors. They were provided with their own Pre-Flection-
Q-Sort in graphic form and could access additional information

about their statistical factor affiliation, such as the extent to which
they contributed to the corresponding factor. This data-based
stimulus is designed to prepare the students for both exploring the
module topics reflected in the Q sample and the main component
of the module. The exploration of the module topics includes
the choice of three topics, which the pre-service teachers then
worked on in small groups. The main component of the module
comprises the development and preparation of a small research
project based on one specific topic of their own choice with a
practical or empirical focus as part of the students’ individual
Capstones. Capstone is the title of the final module in the master’s
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TABLE 2 Group snapshot presenting an overview of the statements rated in the extreme ends of the continuum (−3 and + 3).

1 7 13 19

2 8 14 20

3 9 15 21

4 10 16 22

5 11 17 23

6 12 18

Number of statements ranked at + 3 by the participants; Number of statements ranked at−3 by the participants.

degree program. It stands for “a stone at the top of a wall or
building” (Cambridge University Press, n.d.) and aims to bring
together and deepen the profession-specific skills acquired during
the degree program.

4.3.4 Phase 4: Post-Flection-Q-Sort and
consultation sessions

In the final phase 4 at the end of the semester, n = 15 pre-
service teachers (60% female) participated in the Post-Flection-
Q-Sort. Participation was optional since it fell in the semester
break. However, it is deliberately designed to take place after
the module examination. The students presented their Capstone
results to a broad audience of prospective teachers at an on-site
education conference—an important part in their transformative
learning process. Those who found it helpful for this process
and their professional development decided to participate in the
Post-Flection-Q-Sort. The students reflected on their motives and
reasons for statement rating as in phase 1. They further reflected on
their pre- and post-sorting and on the now familiar tool itself by
answering open questions. In the case of a positive self-report on
change, the students stated what they attribute the change to. They
also evaluated how Q-sorting helped them to develop professionally
in open questions. The objective of the pre-post-comparison is
for the pre-service teachers to reflect on whether they perceive
a change in their own statement rating and perspective, and not
to analyze emerging Pre- and Post-Flection-Factors. Therefore,
the Q sorts were only intra-individually statistically compared.
In addition to the self-report, the students were provided with
the statistical comparison and their pre-post distinguishing and
consensus statements. All this information was used for individual
consultation sessions between the students and the researcher on a
voluntary level. The aim of these sessions is to attract students who
are interested in the method (ology) as well as students whose Q
sorts give them so much food for thought that there is an objective
need for consultation or discussion.

5 Findings

This section presents our findings on the application of Q
for pre-service teachers’ (self-)reflection, learning and professional
development within a university graduate course in educational
sciences. Again, the structure follows the reflection design for better
comprehensibility. The main objective is to take the reader through
all four phases in order to enable them to envision using Q in a

university classroom setting. To help understand Q in full detail
and to determine whether it could be a useful tool in their work,
a number of articles outline the main procedures for conducting a
Q study: Donner, 2001; Herrington and Coogan, 2011; Lundberg,
2022; Müller and Kals, 2004; Rieber, 2020; Stainton Rogers, 1995;
van Exel and Graaf, 2005; Watts and Stenner, 2005; Yang and
Xu, 2021. Also Kling and Lintner (2022) provide an in-detail
description of a Q study’s procedural steps (concourse development
and Q sample construction, data collection, data analysis, and
factor interpretation), which correspond to the same steps taken
for the development, implementation and analysis of the Pre- and
Post-Flection-Q-Sort. For this reason, no detailed description is
provided in this paper. Nevertheless, due to the research-based
nature of Q, two specific aspects of the procedure that constitute an
essential part within the reflection design are additionally presented
in this section’s “data-detours”: Data analysis and results of the Pre-
Flection-Q-Sort and the statistical comparison of intra-individual
change. Both “data-detours” contribute to a better methodological
understanding of Q in the present paper and are primarily intended
for readers who are more closely interested in the analytical and
technical aspects of the method. In line with the reasoning for
the reflection design’s teaching-led research approach, which in
turn integrates research-led teaching elements, the rationale for
integrating “data-detours” in this paper is twofold. One is that
research-based teacher education is of great importance to teacher
education programs (Compagnucci and Spigarelli, 2020; Lundberg,
2022; Berkemeyer, 2023). Second, readers who are university
faculty in teacher education almost always represent two roles: That
of the teacher educator and that of the researcher in relation to,
or with relevance for, teacher education. Nonetheless, the focus is
on the application of Q and not on the Q-method results, which
is why the data-detours represent additional information and not a
necessity for this paper.

5.1 Phase 1: Pre-Flection-Q-Sort

In phase 1, both the implementation of the Pre-Flection-Q-
Sort and the answering of the open questions provide occasions for
the pre-service teachers’ (self-)reflection. This stimulates thoughts
about and understanding of their own perspectives and beliefs
on the importance of the different statements. For the researcher,
knowing why the students place certain statements at the extreme
ends of the continuum gives insight into their teacher beliefs
systems. Further, the students’ frames of reference are expanded
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or narrowed by explicitly addressing their demands and needs
through research-informed teaching: Module content, which is
reflected in the Q sample, is adapted or specifically selected in the
seminar in order to respond to the students’ beliefs.

The answers to the open questions on the Q-sorting and the
statements showed a high level of reflection among the pre-service
teachers. The participants’ responses were translated into English
and included in the text in italics. They reflected that there are some
aspects of being a teacher that I hadn’t thought about before. Also, the
tool enabled them to reflect more closely and deeply on many aspects
that are important in the teaching profession—what values do I
actually represent? Some pre-service teachers also showed reflection
concerning the multiple facets of the teaching profession which are
represented in the statements. One student stated that it will be
difficult to meet all the requirements in the job at the same time.
Another reflected on which aspects of professionalism are important
to me personally and which of these I definitely want to implement.
Here, one student directly referred to the Q sort’s distribution grid
and stated that it clearly demonstrated visually where my priorities
lie. The need to prioritize, what makes Q so special compared to
traditional testing in R, prompts reflection on one’s own beliefs: For
each single statement, I was able to listen to myself and uncover my
attitude to the respective statement. Sometimes I heard “yes, that’s
very important”, while with other statements I immediately felt a
sense of resistance. For almost all the statements, I thought about
a reason in my head as to why I put which statement in which
place.

5.2 Phase 2: stimuli I

The exchange of perspectives on the group snapshot, the overall
statement sorting in both the + 3 and −3 ranges, occasions
(self-)reflection in phase 2. The students found that especially
statements 1 (that there is a pleasant learning atmosphere in
my class) and 13 (not to tell my students anything personal, so
as not to make myself vulnerable) display strong approval or
rejection. For statement 1, the students almost unanimously stated
that it is a basic condition for successful teaching and learning.
For statement 13, the reasons for the choice of statement vary
considerably: Many students argued that one needs to reveal oneself
to the students, to show oneself as a private person, so that
they open up to the teacher. Others mentioned that they had
thought about the term “anything” in the statement and do not
want to be completely transparent, but want to be approachable
in order to build a good teacher-student relationship. After the
exchange of perspectives on the group snapshot, the statements
are linked to the different module topics in the seminar. This
step helps the pre-service teachers connect their own perspectives
to the seminar content and prepares them to choose their three
module topics, informed by their own Q sort, for in-depth
exploration in Phase 3.

5.3 Phase 3: stimulus II

For phase 3, the results of the Pre-Flection-Q-Sort analysis were
presented to the pre-service teachers in the seminar, thoroughly

walking them through the whole analytical process. Afterward they
made themselves familiar with the composite Q sorts for each
factor. Figure 3 displays the composite Q sort for Factor 1 as an
example. The composite Q sort is a hypothetical Q sort which
represents 100% of the perspectives of the factor (cf. McKeown
and Thomas, 2013). Self-reflection in this phase occasions in the
identification of teacher types for each extracted factor. Asking
the participants to interpret the factors is a common participatory
approach in Q (Pruslow and Owl, 2012). This phase not only
provides pre-service teachers with insight into Q as a research
method and the factor extraction process, but also prompts them
to consider the various belief structures and opinions represented
by the factors. The students demonstrated great interest and
enthusiasm in working on the characterization of the underlying
teacher types for each factor. They focused on both the highest
and lowest rankings in each of the three composite Q sorts as
well as on the distinguishing statements for each factor. The
statements on the extreme ends of the distribution continuum
help to characterize each of the factors as a teacher type. Since
it is not the aim of this paper to interpret the factors in full
detail, the pre-service teachers’ characterizations are only presented
briefly:

• Factor 1—Professionalism with a focus on student personal
growth and development
• Factor 2—Designing student-centered learning settings
• Factor 3—Responsible individualism with a focus on subject-

related learning objectives

To conclude phase 3, students are asked to assess themselves
according to their factor affiliation in a take-home reflection task.
This step stimulates the examination of their individual Q sorts
with reference to the affiliated factor. It allows for data-informed
choices on different module topics and on the research project
for the students’ individual Capstones. Of the 37 pre-service
teachers, 87% stated that they made their choices based on their
own Q data, with nearly 90% of them selecting module topics
based on statements from the MOST AGREE range. One pre-
service teachers stated that I realized once again how important
it is to me that school education contributes to a fairer and
more peaceful world. Accordingly, I selected this module topic
for my individual Capstone. Another student commented on the
integration of the reflection phases with the seminar content,
stating, engaging with the Q sort made me think and reflect. In
particular, the subsequent engagement with the individual Capstone
allowed my confidence in my own beliefs and attitude to grow.
The remaining 13% did not provide any information on their
task selection process. Due to its optional nature, the students
were asked to provide reasons for performing the take-home
reflection task. A number of students indicated that they found
the exercise interesting, in particular, knowing (about) the factor
they belonged to. Others wanted to know whether their self-
assessment was correct or they were interested in the method
statistically. Some students wanted to ascertain whether they
thought like most of their fellow students, while one student
stated that he found it interesting to see that everyone has a
pronounced tendency toward a certain teacher personality and to
know about my own.
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TABLE 3 Factor loadings with defining sorts.

Q sort and
participant Nr.

Factor 1 Sig. Factor 2 Sig. Factor 3 Sig.

8 0.9508 * –0.0277 –0.1197

37 0.8551 * 0.2033 –0.04

23 0.8425 * 0.089 –0.0777

29 0.8414 * 0.2108 –0.2106

15 0.841 * 0.1937 –0.0854

35 0.8329 * 0.1489 0.0899

22 0.8287 * 0.3934 –0.1178

12 0.817 * 0.2488 0.0424

25 0.8082 * 0.3019 –0.1586

32 0.8041 * 0.2526 0.0482

1 0.803 * 0.16 –0.0357

31 0.8022 * 0.2983 –0.0814

24 0.793 * 0.2975 –0.2859

27 0.7601 * –0.0702 0.1054

2 0.7548 * 0.1703 0.0994

17 0.7525 * 0.1208 0.1787

33 0.7513 * 0.1603 –0.0926

7 0.7441 * 0.2355 –0.119

13 0.7406 * –0.1341 –0.307

19 0.7054 * –0.1968 0.2765

11 0.6787 * –0.0079 –0.2125

28 0.6719 * 0.1201 0.0392

6 0.6389 * –0.129 –0.3881

3 0.6051 * 0.1321 –0.3647

18 0.5995 * 0.2084 –0.479

26 0.5728 * 0.4613 –0.0567

21 0.5407 * 0.2147 0.1716

36 –0.0823 0.7788 * 0.0525

30 0.4473 0.6614 * –0.2512

20 0.4444 0.6101 * –0.2884

9 0.3946 0.6025 * 0.0565

5 0.3542 0.5518 * –0.5095

4 0.0596 0.5504 * –0.2085

10 –0.1548 0.3965 0.1615

34 0.0855 0.4297 0.6585 *

16 0.4455 –0.0268 0.6583 *

14 0.3668 0.0879 –0.3868

% expl. variance 44 11 7

Varimax and judgmental rotation applied; the factor onto which each Q sort is loaded (p < 0.01 and a majority of common variance was required) is indicated by ∗ .

5.3.1 Data-detour I: analysis of the
Pre-Flection-Q-Sort

n = 37 Pre-Flection-Q-Sorts were analyzed. Inter-correlations
among the Q sorts were computed using the Q methodology
software Ken-Q 2.0.1 (Banasick, 2023). The sorts were then

subjected to principal components analysis (PCA). Among the
different statistical criteria best used to determine the number of
factors in a Q method study (cf. Brown, 1980; Herrington and
Coogan, 2011; Watts and Stenner, 2012), the researcher decided to
depend the factor extraction on eigenvalues, the number of sorts
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that load onto the factors (significant loading and Humphrey’s
Rule), the elimination of confounded cases and distinguishing
statements: Eigenvalues, also known as the Kaiser-Guttman
criterion (Guttman, 1954; Kaiser, 1960), were above 2.00 and
explained 60% of the variance in the data. Further, factors with two
or more significant loadings were accepted. Humphrey’s rule also
applied (Brown, 1980). With 23 statements and a standard error
of 1/
√

(23) = 0.2085, factor loadings with 2.58 (0.2085) = ± 0.538
for p < 0.01 were significant (ibid., p. 222). Varimax rotation was
used to simplify the data structure. To maximize the inclusion of
pre-service teachers, adjustments were made through judgmental
rotation, at the same time integrating the researcher’s subjective
impressions of the data (Brown, 1993). Specifically, Factor 3
was considered relevant both as a meaningful perspective for
the pre-service teachers’ interpretation and reflection and as a
counterpart to the other two factors. Given its relevance as a
distinct teacher type, it was necessary for at least two participants
to load significantly onto this factor. Through these secondary
rotations, the number of students associated with one of the three
factors increased from 33 to 35 out of 37, as presented in Table 3.
Participant Q sorts Nr. 10 and Nr. 14 did not load significantly
onto any of the three factors and were thus excluded from the
final analysis. However, they participated in all reflection phases
and received a separate explanation from the lecturer regarding
their lack of factor affiliation in phase 3. Factor 3 was inverted. The
distinguishing statements of the three factors, which are presented
in Table 4, showed meaningful patterns among the pre-service
teachers.

5.4 Phase 4: Post-Flection-Q-Sort and
consultation sessions

The occasion for self-reflection in phase 4 differs from phase 1
in that the students had already carried out the Q sort once before,
were more familiar with the process and already knew the content of
the statements. Consequently, they were in a position to conduct
a more informed and reflective sorting. Therefore, they were no
longer “pre-flecting” but operationalizing their perspectives based
on new experiences. The pre-service teachers noted that the sorting
process was considerably more straightforward for them the second
time. They felt more secure and confident because the Q-sorting
and the distinctive features of the method were already known.
Also, the topics of the statements were addressed and discussed
in the seminar and the students had time to reflect on many
content-related aspects in the meantime. At the end of the final
phase, all participants in the Pre- and Post-Flection-Q-Sorts were
provided with both their Q sorts by the researcher for individual
comparison via personalized codes. In order to verify the pre-
service teachers’ self-reported changes statistically, the researcher
conducted a statistical comparison for each of the 15 students to
determine intra-individual change (cf. Walker, 2013).

Ten out of 15 pre-service teachers took the opportunity to
attend individual consultation sessions with the researcher. Some
students wanted to discuss different topics for their Master’s thesis
based on their individual Q sorts, others wanted to talk about the
applicability of the methodology. Those students did not show and
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TABLE 5 Intra-individual comparison between Pre- and Post-Flection-Q-Sorts.

Loadings
Pre-Flection-Q

Loadings
Post-Flection-Q

Correlation
between sorts

Statistical
change

Self-report of
change

Factor 1 Factor 2 r = . r < 0.8

P34 Pre 0.9961X 0.0886 0.18 Yes Yes

P34 Post 0.0886 0.9961X

% expl. variance 50 50

P10 Pre 0.9946X 0.1035 0.21 Yes Yes

P10 Post 0.1035 0.9946X

% expl. variance 50 50

P14 Pre 0.9681X 0.2507 0.49 Yes Yes

P14 Post 0.2507 0.9681X

% expl. variance 50 50

P3 Pre 0.9202X 0.3916 0.72 Yes No

P3 Post 0.3916 0.9202X

% expl. variance 50 50

P37 Pre 0.9068X 0.4217 0.76 Yes Yes

P37 Post 0.4217 0.9068X

% expl. variance 50 50

P32 Pre 0.8966X 0.4429 0.79 Yes Yes

P32 Post 0.4429 0.8966X

% expl. variance 50 50

also not articulate any considerable change in their Pre- and Post-
Flection-Q-Sorts. Three pre-service teachers (P34, P10, and P14)
expressed the desire to discuss the professional role of a teacher
in greater depth. One student questioned the foundation of their
previous teacher identity, given the large discrepancy observed
in the intra-individual comparison of the two Q sorts. Other
students expressed the need to talk about reflection for their own
professional development, particularly in the context of pre-service
teacher training. They sought advice on the integration of various
forms of reflection into this practical phase and the most effective
methods for doing so. Another student expressed gratitude for
the semester. They had always been aware of their future role as
a teacher and the values they wished to represent. Participating
in both Q sorts made this awareness more tangible. This would
encourage them to enter the traineeship with confidence and self-
assurance.

5.4.1 Data-detour II: statistical
comparison of intra-individual change

Each participant’s Pre- and Post-Flection-Q-Sort served as the
two entries into Ken-Q. Typically, a person’s reliability coefficients
with themselves range from 0.80 upwards (Frank, 1956; Steller
and Meurer, 1974; Brown, 1980). Therefore, if the correlation
coefficient between a student’s Pre- and Post-Flection-Q-Sort is
less than 0.80, change can be said to have occurred. Table 5
shows the correlation between the sorts for each student, as well
as the distinguishing statements indicating which statements are

statistically significant at p < 0.01. Six of the fifteen pre-service
teachers showed statistically significant correlations of r < 0.80,
indicating a statistically significant change in their perspectives
from Pre- to Post-Flection-Q-Sort. Of these six students, five also
reported a change themselves.

6 Discussion and conclusion

The present study seeks to answer the questions of whether
and how Q can be applied in a university classroom setting to
prompt pre-service teachers’ (self-)reflection, contributing to their
professional development in the field of educational sciences. Our
findings correspond to results from previous studies (Jaschke,
2018; Kling and Lintner, 2022; Lim-Ratnam et al., 2022) that Q
indeed prompts pre-service teachers’ self-reflective processes. The
reflection design’s specificity lies in supplementing the application
of Q-sorting with data-based occasions for (self-)reflection, like
reviewing analysis of these sorts—based on Q-method results—
through different stimuli. Throughout one semester, learning
through reflection manifests itself in and reinforces pre-service
teachers’ professional development.

Overall, the results suggest that Q methodology offers an
innovative and practical approach to fostering (self-)reflection and
professional (further) development. Its structured and interactive
nature makes it not only a motivating alternative to traditional
reflection methods but also a valuable addition to existing
didactic approaches in teacher education with a research-oriented
focus. Therefore, Q should be used in both pre-service training
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and professional development to sustainably strengthen teachers’
reflective competencies.

6.1 Using Q for reflection

Using the Pre- and Post-Flection-Q-Sorts, the methodological
orientation avoids a one-sided assessment of the statements
through relational evaluation (especially the part in which you have
to weigh up which of the statements is more important for you triggers
reflection on your own attitude). Besides, the pre-service teachers
can reconsider and change their sorting at any time, allowing
them to reflect while sorting: I realized a few things while sorting
that made me reconsider and evaluate some statements differently.
They state that they experience the sorting process as exciting and
motivating although it is rather time-consuming. Such procedures
characterize the Q sort as a dynamic medium and as a reflection
tool, and are not intended in standardized questionnaire studies.
Besides, the mixed-methods approach provides the participants
with both card sorting and reflective writing (open questions) as
strategies to reflect on themselves, their beliefs and attitudes, and
their future role(s) as teachers. Q-sorting also allows a more in-
depth exploration of the research subject. The statements establish
a connection to school practice and sensibilize the pre-service
teachers for possible (challenging) school situations in the future:
As a teacher, I will not be able to pay attention to everything that is
somehow important to me later on. Instead, I will have to limit my
focus and energy to a few aspects. The Q sort has been able to show
me which aspects these are.

Relying on their own practical experiences and on their
academic knowledge as frames of reference, Q increases the
prerequisite for reflective processes: the willingness to reflect (I was
able to learn more about myself and better understand why I act or
react in a certain way in some situations).

6.2 Stimuli for (self-)reflection, learning
and professional development

The combination of Q with (self-)reflection through different
stimuli in the university classroom provides the pre-service
teachers with several occasions for self-reflection through
exploration, while simultaneously receiving feedback from peers
and the researcher. Q is inherently self-referential, and thus does
not necessarily require external feedback. However, interactions
with fellow pre-service teachers during the stimulus phases,
which are either based on or incorporate Q, are very valuable.
They can lead to the identification, recognition of and also
irritation through shared or alternative perspectives and diverse
points of view (the opinions of the others gave me a different
perspective on my own attitudes and beliefs). This serves the social
dimension of Mezirow’s (1991) transformative learning theory.
In the process, reflexivity and identity are reconciled and one’s
own teacher beliefs and attitudes are developed and consolidated.
According to Marcia (1980), exploration plays a pronounced role
in the moratorium, during which pre-service teachers form their
professional identity. The stimulation of such active exploration is
facilitated by (self-)reflection processes: By completing the seminar,

I have a clearer picture of what is behind the individual concepts
and components that needed to be categorized in the Q sort. This has
helped me to gain a greater sense of security with some previously
unknown aspects. Other components suddenly seem less relevant or
realistic from a practical perspective.

6.3 Meeting the criticism of recent
decades

In integrating both the sorting activity and the results of the
analysis in the reflection design, the criticism of recent decades is
addressed: Q often—also with regard to its practical application—
gets reduced or equated to Q-sorting and either ignores or neglects
Q’s methodological underpinnings. In the recent development
toward web-based tools, this criticism is often connected to their
fast instruction and analysis of results (Rieber, 2018, 2020). Web-
based tools (e.g., Walker and Lin, 2017; Walker et al., 2018)
provide the opportunity to conduct Q-sorting online, collect data
electronically, and even share results with participants immediately
after they complete the Q sort. Web-based data collection also
enables thoughtful analysis—not just for research purposes but
also for the application of Q as a research-based tool in teacher
education within a university classroom setting. Considering the
time resources available, web-based Q tools are ideal for such
settings.

6.4 Helpful recommendations

Based on experience, some recommendations for the
application of a reflection design in the university classroom
shall be made: Developing an appropriate design and Q sample
requires time-intensive preparation and implementation. Also,
clear and precise instructions are important to ensure that Q sorts
are conducted correctly. They help prevent misunderstandings,
such as misinterpreting the scaling as non-continuous or
selectively assigning statements to the grid while omitting others.
In addition, the voluntary nature of participation in the design’s
reflection stimuli needs to be considered. Furthermore, the
amount of guidance provided by the researcher/lecturer plays an
important role: Should (self-)reflective processes by the students
be carried out independently or under supervision? Finally, the
methods for recording the “results” of the self-reflection stimuli
must be defined.

6.5 The role of educational sciences in
the professional development of (future)
teachers

Teachers have to be professional. This involves being critical
and reflective. Providing the necessary conditions for professional
reflection (Kunina-Habenicht et al., 2012), educational sciences
play an important role as a subject-independent domain in initial
teacher training and pre-service teachers’ professional pedagogical
development (cf. Schlömerkemper, 2004; Seidel, 2017). In his
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specification of the independent significance of educational science
study components in the university phase, Kramer (2020) argues
that they have to enable students to engage with school and teaching
practice without the pressure to act. Nevertheless, in comparison
to their other study elements—subjects, subject didactics and
school practice—pre-service teachers attribute the least importance
to educational sciences (cf. Fischer, 2021). However, it is not
only among students that educational sciences do not receive
enough attention. In empirical research, too, this domain is
still considered to be an underdeveloped area of higher teacher
education (cf. Kunter et al., 2017). This paper is intended to
encourage other researchers and lecturers to explore the field
of educational sciences and corresponding questions with Q, for
example: What attitudes do (prospective) teachers have about
dealing with certain situations (e.g., conflict or shy students) in the
classroom? What are students’ mindsets regarding female students
in STEM?

6.6 The reflection design’s purpose

Although it may initially seem so, the reflection design does
not represent a classic pre-post-study design with focus on
the results of the Pre- and Post-Flection-Q-Sorts. The objective
is not to present a change in the pre-service teachers’ beliefs
and attitudes through data analysis or to provide them with
predetermined reflection and learning outcomes, as would be
the case in an intervention study. Instead, the design’s purpose
is to prompt reflection, learning and professional development
of pre-service teachers with and through Q methodology.
The students experience and reflect the methodology and
statement content, gain insights into their own teacher beliefs
and attitudes, and reflect on their (transformational) learning
experiences. It is, of course, possible for them to alter their
original perspective as part of this process. The stimuli are
designed to guide and encourage the students to reflect on
their own beliefs and attitudes, thereby facilitating professional
development through reflection and learning. They are not
intended as interventions with the objective of group thinking
or radical change.

The reflection design considers the role of the pre-service
teachers as not only participants in Q, but also as students who
use the results to actively work on their own professionalization
as future teachers. The findings show that Q is invaluable for
application in a university setting with pre-service teachers. At
the same time, its value for in-service and continuing professional
teacher training or for self-guided application in schools is implied.
Wherever the continuous professionalization of teachers and the
examination of topics relevant to teaching are to be facilitated and
self-reflection in the teacher role is to be prompted, the application
of Q should be considered.

6.7 Implications for future research

One strength of Q methodology is its suitability for small
numbers of participants, as applied in the present article (n = 37
Pre-Flection, n = 15 Post-Flection). Since the P-set in Q

does not represent a population and generalizability is not the
primary objective (Brown, 1993), working with specifically selected
target groups is appropriate. Nevertheless, the findings offer
valuable insights with relevance for broader teacher education
settings. The patterns and themes observed can contribute to
the design and implementation of reflective practices in teacher
education programs. Further research could explore whether
similar or different perspectives and patterns emerge in larger
and more diverse samples, including pre-service teachers from
different universities and educational contexts such as professional
development programs or pre-service training.

The present study focuses on graduate students, who are
likely to have more experience with self-reflection and may
feel more comfortable engaging in structured introspection
compared to undergraduate pre-service teachers. This raises
the question of how age and prior experience with reflective
practice might have influenced the participants’ engagement with
Q-sorting and its results. Undergraduate students, who may have
had less experience with structured reflection, might require
additional scaffolding or support. Future research should explore
these potential differences by comparing how undergraduate
and graduate pre-service teachers use Q for reflection. Such
investigations could provide valuable insights into how to tailor
the implementation of Q methodology to different levels of
prior experience.

With regard to the (self-)professionalization of pre-service
teachers, longitudinal studies could provide deeper insights,
particularly through pre-post intervention designs within
a semester or across different phases of teacher training—
from university education to pre-service training and career
entry. Such studies would allow for the identification of intra-
individual changes and provide concrete insights into pre-service
teachers’ self-professionalization processes. Additionally, a
longer survey period spanning multiple semesters or an
accompanying study throughout teacher education would be
beneficial in assessing the sustainable effect of reflective stimuli on
(self-)professionalization of student teachers. This approach would
enable a systematic examination of specific reflection processes
contributing to self-professionalization, their mechanisms,
and their concrete manifestations. Furthermore, longitudinal
analysis could investigate differences between the ideal and
real self and thus changes in the self-concept of prospective
teachers over time.

Finally, in a next step, the interpretation of the identified
teacher types and their implications for teaching practice will
be deepened. It will be particularly interesting and relevant to
examine how these types align with existing models of professional
development and teacher identity formation (e.g., Korthagen, 2017;
Zeichner and Liston, 1996). Expanding analysis in this direction
will provide a more comprehensive understanding of how teacher
identity forms and is shaped by reflective practice.
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Hudson, P., Usak, M., Fančovičová, J., Erdogan, M., and Prokop, P. (2010).
Preservice teachers’ memories of their secondary science education experiences. J. Sci.
Educ. Technol. 19, 546–552. doi: 10.1007/s10956-010-9221-z

Irie, K., Ryan, S., and Mercer, S. (2018). Using Q methodology to investigate pre-
service EFL teachers’ mindsets about teaching competences. Stud. Sec. Lang. Learn.
Teach. 8, 575–598. doi: 10.14746/ssllt.2018.8.3.3
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