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Abstract: Teachers’ beliefs have a profound impact on the design and 
conceptualisation of their lessons. Those beliefs (e.g. regarding teaching methods) 
can go back to their times as school and university students. It has also been shown 
that beliefs are generally stable, and that a change is possible but requires intensive 
practical experience. The internship semester provides such stimulating experi-
ences. An interview study was conducted to investigate whether and to what extent 
pre-service teachers’ beliefs change during the internship semester. Ten university 
students from all types of teaching degree Master’s programmes were interviewed 
individually before and after their internship semester. We analysed the interviews 
regarding how the students’ beliefs about the nature of mathematics as well as 
teaching and learning of mathematics are reflected and justified in their statements. 
Two contrasting developments can be identified, particularly regarding the 
perspective on open, problem-oriented teaching formats. Before the practical 
experience, some students argue in favour of understanding-oriented and problem-
oriented mathematics lessons designed as a cooperative and student-centred learning 
process based on the learning prerequisites. Afterwards, there is a shift towards more 
guided, solution-oriented teaching. For other students, there is a development in 
which they initially rely on their experiences in tutoring situations or their 
educational biography. This experience is used to argue in favour of a calculus-
oriented and receptive teaching in which content is presented and practice phases are 
supervised. The experience gained during the internship semester can lead to a shift 
to more open teaching formats and an argumentation from the learner’s perspective. 
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1 Introduction 

It is not only the professional knowledge of teachers that plays a key role in the 

conception and design of their lessons; subjective and individual beliefs also influence 

their teaching practice (Baumert & Kunter, 2013; Ernest, 1989a/b; Philipp, 2007; 

Rott, 2020; Thompson 1992). As Pehkonen has previously outlined,  

Beliefs have a central role as a background factor for a teacher’s thinking and 
acting. A teacher’s mathematical beliefs act as a filter which deals with almost 
all his thoughts and actions concerning mathematics. A teacher’s prior experi-
ences in mathematics teaching and learning, which strongly guide his teaching 
behavior (e.g. through models), fully act on the level of beliefs—usually 
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unconsciously. When he is using his mathematical and pedagogical knowledge, 
beliefs are strongly involved. (Pehkonen, 1994, p. 187) 

Particularly regarding teaching and learning of mathematics, there are beliefs that 

can be seen as more favourable and those that can be seen as less favourable for 

teaching mathematics (Ernest, 1989b; Rott, 2020; Yang et al., 2020). As beliefs are 

generally considered to be stable constructs, processes of change are considered 

difficult and complex and, therefore, time-consuming (Philipp, 2007; Thompson, 

1992). Further research is needed to understand better the processes involved in 

changing beliefs. However, it has already been shown that prolonged and intensive 

(practical) experiences can trigger such changes (Bernack-Schüler et al., 2015; 

Safrudiannur et al., 2022). It therefore seems essential to study teachers’ beliefs, their 

development, and the possibility of change. Particularly regarding beliefs about the 

teaching and learning of mathematics, there is a lack of research that helps us to 

understand the conditions under which beliefs are formed and changed in detail; 

particularly, there is a research gap regarding longitudinal qualitative studies. 

Not only beliefs of in-service teachers should be analysed, but also those of pre-

service teachers. Beliefs can probably still be changed, especially in the case of pre-

service teachers. It is, therefore, particularly important to investigate how teaching 

and learning experiences affect their beliefs (Vesga-Bravo et al., 2022). These should 

be of particular interest in this study, and the focus should be on how pre-service 

teachers’ beliefs develop at particular points during their university education. This is 

specifically interesting because pre-service teachers already hold beliefs about 

mathematics itself and about the teaching and learning processes of mathematics at 

the interface between school and university when they begin their studies (Geisler, 

2023; Richardson, 2003). Such beliefs are likely to have developed from various long-

lasting experiences within their educational biographies and are dominant at the start 

of their education.  

However, it can be expected that the pre-service teachers' beliefs will change and 

develop during their time at university as a result of their active engagement with 

university mathematics and their participation in didactic courses during teacher 

education. These new impressions must be related to the school context in practical 

phases, which are points of contact with later professional practice, involving many 

moments of consultation and discussion. In particular, the internship semester, as the 

longest practical experience with most counselling offers, enables an intensive 

confrontation with theory-practice networking and can therefore be expected to lead 
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to processes of change in the sense of Bernack-Schüler et al. (2015). Initial studies 

(Scherer & Rott, 2022; Safrudiannur et al., 2022) have already shown that the 

internship semester can generate impulses for the development of beliefs, but further 

research is needed as we lack detailed knowledge about the nature of such changes 

and their prerequisites. This leads to a variety of research questions. Two of these are 

addressed below:  

1.  What beliefs about mathematics as well as teaching and learning mathematics 
do pre-service mathematics teachers hold, and how do they justify their be-
liefs?  

2.  Are there any changes based on the practical experience gained during the in-
ternship semester?   

2 Beliefs, background and theory 

Back in the 1990s, Pajares (1992) spoke of beliefs as a messy construct, and this 

description is frequently referred to. Therefore, it is not surprising that there is no 

clear consensus on a definition of the concept of belief. In particular, the 

characterisation of beliefs as incontrovertible and the connection between beliefs and 

knowledge have been identified as points of disagreement (Furinghetti & Pehkonen, 

2002). As a working definition that corresponds to our understanding of beliefs, in 

this study, we use the definition by Philipp (2007). He describes beliefs as 

“psychologically held understandings, premises, or propositions about the world that 

are thought to be true” (Philipp, 2007, p. 259).  

Beliefs operate as a kind of lens through which we perceive environmental 

influences that have already been (unconsciously) filtered through an existing 

perspective. Regarding mathematics teaching, teachers' beliefs significantly influence 

how specific teaching situations are perceived, how they are dealt with, and how 

future professional actions are designed (Pehkonen, 1994; Philipp, 2007). In this 

context, beliefs are conceptualised as part of and distinguished from affective 

constructs such as emotions or attitudes. Compared to emotions, beliefs can be 

distinguished in terms of their stability, intensity, and level of cognition. In contrast 

to emotions, beliefs are more cognitive, generally considered more stable and difficult 

to change, and less intense; attitudes can be located between these two poles (Philipp, 

2007). The concept of beliefs can also be specified in terms of cognition in comparison 

to knowledge. An individual may have knowledge about different ways of teaching a 

specific subject of learning, which can be verified or falsified. The belief that a selected 
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method is the most suitable then involves personal and subjective assessment. It is no 

longer true or false but varies in terms of the level of argumentation (Kunter et al., 

2020).  

Building on this general clarification of terms, in the following, we address specific 

beliefs since beliefs can in fact, refer to all possible “belief objects.” In this case, we are 

concerned with different beliefs of pre-service teachers that may influence the design 

and conceptualisation of mathematics teaching. Specifically, we draw on literature on 

beliefs about teaching and learning mathematics and about the nature of 

mathematics. 

There are two different approaches to teaching and learning (of maths), that are 

often contrasted: the transmissive and the constructivist approach (Kunter et al., 

2020; Lipowsky, 2020; Xie et al., 2018). For this study, we follow this comparison. 

Both are based on psychological and didactic theories, and they are often strongly 

linked to beliefs. Between both approaches, the role of the teacher differs significantly, 

and there may be different beliefs about the teacher's professional role in preparing 

and performing mathematics lessons, according to these learning theories. The 

transmission view is about developing an understanding of mathematics for the 

confident use of routines and rules, which should be achieved by instructing learners 

in this way. Understanding the teacher’s task then involves efficient preparation of the 

subject content so that it can be easily transmitted and received. Characteristics of the 

teacher’s behaviour would be the implementation of long periods of practice and quick 

corrective action when mistakes occur. The constructivist view is based on the idea 

that mathematical understanding is formed through (self-)active processes of 

constructing and linking new and existing knowledge. From the teacher's perspective, 

there is a much stronger mutual exchange between teacher and learner, in which 

learners need to be individually supported in their construction processes. For the 

teacher, the focus is on planning a learning environment that motivates discovery 

processes, as well as dealing with errors in a supportive way by offering individualised 

feedback and assistance (Kunter et al., 2020; Staub & Stern, 2002). As conceptualised 

by Jerome Bruner and Heinrich Winter, discovery-based learning is based on the 

ideas of the constructivist perspective as a didactic (teaching-learning) principle for 

mathematics education. On the other hand, transmission-oriented beliefs can be 

associated with receptive learning, as described by David Paul Ausubel (Möller & Rott, 

2018). 
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Concerning beliefs about the nature of mathematics, Paul Ernest (1989a/b) 

proposed a separation into three significantly different so-called world views. 

1.  the instrumentalist view:  Mathematics as an interplay of facts, skills, 

(algorithmic) procedures and rules, which can be compared to a toolbox. This 

is a product-oriented view of mathematics. 

2.  the Platonist view:  Mathematics as a static body of knowledge that is linked by 

formal structures and can be (re)discovered.  

3.  the problem-solving view:  Mathematics as a specific way of thinking and a 

dynamic and creative science that is constantly evolving. This is a process-

oriented view of mathematics. 

In addition to beliefs about the nature of mathematics, Ernest (1989a/b) also 

points to beliefs about the teaching and learning of mathematics and links both 

concepts. Again, the understanding of the teacher’s role differs. Teachers who would 

belong to the instrumentalist view would presumably have a lecturing, demonstrating 

understanding of their role and would claim correct mastery of skills as their focussed 

goal. On the other hand, if the Platonist view of maths predominates, the teacher is 

likely to act in an explaining role, aiming at a broad conceptual understanding. A 

teacher of the problem-solving view, instead, acts in a moderating and mediating role 

regarding individual problem-solving processes and aims for confident problem 

posing and problem solving (Ernest, 1989a/b). Ernest’s theories are still used today 

and have been further developed, particularly regarding the role of the teacher 

(Beswick, 2005; Safrudiannur & Rott 2020). For example, in a qualitative study 

combining classroom observations and interviews, Rott (2020) shows a correlation of 

teachers’ beliefs and their behavior in the classroom. On the one hand, teachers who 

were categorised to primarily hold the instrumentalist view tend to focus more on 

outcomes (through taught approaches) rather than flexible strategies and different 

approaches. On the other hand, teachers who were categorised as primarily holding 

the problem-solving view, focus more on procedures than on results in the classroom 

and tend to discuss flexible strategies and different approaches. 

3 Research design 

To address the research questions, we do not rely on often-used, quantitative self-

report instruments, but instead aimed for a qualitative approach.  
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3.1 Participants 

The study was conducted at a university in North Rhine-Westphalia, in central 

Germany. North Rhine-Westphalia is the federal state with the largest population in 

Germany. The university is one of the largest teacher educational universities in 

Europe, where all common teacher education programmes can be studied. 

Accordingly, students from all teacher education programmes were selected to 

participate. The student community is, therefore, well represented, and many 

different perspectives can be included. The research question already limits the 

selection of possible participants. Selecting students to start the longest possible 

period of reflected practical experience is necessary. In this particular region, this is 

the internship semester—a whole practical semester at the learning environment of 

the classroom—which is part of the Master’s programme. The structure of the 

internship semester commits students to making teaching experiences based on their 

lesson planning, which are (partially) assessed and reflected upon. Before the 

internship semester begins, students attend (didactically oriented) preparatory 

seminars. These courses indicate which students will serve their internship semester 

in the following semester. As we want to deal with processes of change initiated by the 

internship semester, it is necessary to have a pre-post design so that the study 

participants were recruited within these preparatory courses at the Institute of 

Mathematics Education. Participating both interviews was voluntary. This resulted in 

a sample of ten participants from almost all school types (primary, lower secondary, 

upper secondary, special needs education) and included both males and females. Two 

cases are reported in more detail (see section 4). To pseudonymise the data, the 

participants were counted alphabetically in the order of their participation, combined 

with the gender of the participant (f or m for female or male, respectively). 

3.2 Methodical approach 

The research design is qualitative. From the perspective of measuring and 

reconstructing beliefs, qualitative designs are more appropriate than quantitative 

approaches (Philipp, 2007). This can be argued by the fact that the research interest 

focuses on the reconstruction of beliefs about teaching and learning mathematics at 

different stages of (teacher) education. Therefore, there is an interest in basic 

research. The aim is to sharpen a process-based understanding of development 

processes and identify possible change criteria. Personal interviews were chosen as 

the methodological approach. Semi-structured interviews are particularly well suited 
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for this research study because the participants are asked to share a lot about their 

experiences (from their school days and experiences during the practical phase). It 

also allows the researchers to respond to the interviewees’ statements and ask further 

questions. Personal interviews are also our method of choice because beliefs are 

subjective in nature and (strongly) justified in different ways, and they have 

successfully been used in this line of research before (e.g., Eichler & Erens, 2014). 

Overall, deductive categories of beliefs about the nature of mathematics and the 

teaching and learning of mathematics were developed based on the literature 

described in section 2. For the interviews, we used a catalogue of key themes (see 

Figure 1) twice: before the students completed the internship semester (pre-

interview) and after this experience (post-interview). To reconstruct the previously 

deductively developed beliefs from the transcribed interviews and to extend the 

inductive categories, for example, regarding possible arguments, qualitative content 

analysis (Mayring, 2020) was used.  

Figure 1.  Catalogue of key themes for the (pre-)interview 

T1: personal view of school mathematics 

T2: choice of mathematics as a subject 

T3: experiences with maths lessons during their personal learning biography 

T4: personal experiences in teaching mathematics 

T5: personal view of good mathematics teaching 

T6: view of their own professional role 

T7: describing learning processes in mathematics lessons 

T8: personal view of and ability to describe lesson planning 

4 Results 

The reconstructed beliefs and potential trajectories of beliefs about teaching and 

learning are presented below for pre- and post-interviews. In the twenty interviews, 

both instrumentalist and problem-solving views (in the sense of Ernest) could be 

identified. Regarding teaching and learning, both transmission-orientated and 

constructivist positions were found. As the research questions are aimed at changes 

in beliefs, two cases are presented below in which changes were particularly 

noticeable. This selection of cases aims to show the different beliefs that can be 

reconstructed at the beginning and end of the internship semester, which offers them 

the opportunity to gain practical teaching experience, as well as the direction of 

changes that can be observed and how the interviewees justify their belief positions.  
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4.1 The case of J_m 

Student J_m is a male pre-service teacher for secondary schools for mathematics and 

geography. He reports positively on his time at school and justifies his career choice 

based on his own school experiences (especially referring to his maths lessons). For 

him, maths is an interplay between an applied science, which can have a strong 

connection to daily life, and solving problems. In university contexts, however, a 

stronger formalistic character is highlighted, while in school contexts, from the 

perspective of the learners, it is about the skills required to master daily tasks, while 

from the teachers’ perspective, other skills, such as mathematical reasoning, may be 

relevant as well. In relation to his own time at school, he reported that maths has 

always been very enjoyable through riddling and solving problems. Nevertheless, he 

described that he learnt best when he was given solution schemes that could then be 

transferred.  

Taking the experiences from the university part of teacher education into 

perspective, in the pre-interview, he mentioned that maths lessons should particularly 

encourage process-related skills such as modelling and problem solving. These are 

described as fundamental cornerstones of teaching mathematics, and the 

encouragement should be oriented toward application and include references to the 

real world. Mathematics lessons should be differentiated to enable understanding-

orientated and problem-orientated learning and should therefore be student-centred. 

Regarding the preparation for a (problem-based) lesson, he highlighted that “[finding 

the right problems] is, in quotation marks, the king's way in maths” (pre-interview of 

Student J_m at minute 38; translated by the authors). The tasks and the teacher's role 

are described as being about preparing a learning environment and possible ways of 

solving problems that learners may pursue in class and in which they are supported. 

Furthermore, maths lessons should often be taught in small groups in which there 

should be a lot of communication and argumentation and from which the results are 

also presented—the teacher should allow the learners to speak most of the time. As a 

result, learning is understood as a collaborative and communicative process.  

In the post-interview, he perceived school mathematics as an application-oriented 

discipline with a strong emphasis on calculus. He characterised mathematics by a 

formal and deductive characteristic of proof, with a systematic structure and 

connection. Regarding the gained practical experience, he reported that he planned 

and performed a complete series of lessons (of up to five weeks) by himself. He 

described that during this period, routines in planning and performance were already 
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established. Regarding the view of problem-orientated teaching, it can be 

reconstructed that problem-orientated mathematics teaching—in the eyes of student 

J_m—is an ideal-typical image of theory but is not suitable for practice. Some 

(experienced) limitations justify this position. On the one hand, structural aspects of 

this teaching format are seen as a handicap; for example, he argued that learners have 

problems with the open structure and that approaches and strategies can rarely be 

developed, not least because the toolbox is not sufficiently developed. In addition, the 

subject-specific and linguistic diversity of the group of learners is also described as a 

handicap, as problems represent an excessive barrier, especially for weak learners, so 

that learning processes are inhibited. In addition to subject-related differences within 

the learning group, subject-related linguistic differences in communicative 

(supporting) situations in mathematics lessons between teachers and learners have 

also been reported.  

Furthermore, affective aspects, such as students' beliefs, are identified as a 

complicating factor in problem-oriented lessons. This is because students may 

assume that their approach to solving a problem is incorrect if it requires long-term 

engagement with the task. To summarise, he said that his general impression is that 

pupils do not prefer this kind of learning, but instead want to be taught formulas and 

transferable solution schemes. As a result, mathematics lessons should be designed 

to be solution-oriented and teacher-centred rather than student-centred, as this is the 

only way to guarantee the accuracy of results and (partial) products. The teacher's role 

is to act as an expert in their own field and to provide explanations. Indeed, the 

teaching profession is said to require the ability to explain.  

Regarding the second research question, it can not only be summarised that 

processes of change were observed for J during the internship semester, but also that 

a development took place that moved from a strong position on one side towards the 

other extreme. In particular, it can be noted that both positions (partly from 

personally experienced situations) are backed up by different arguments. Specifically, 

a constructivist understanding of learning predominated at the beginning of the 

internship semester, while transmission-oriented beliefs dominated afterwards. 

Regarding the beliefs about the nature of mathematics he shows indications for both 

instrumentalist and problem-solving views in the pre-interview. In the post-interview 

he mostly argues in favour of the instrumentalist view. In relation to this, the 

understanding of the teacher's role has also changed—in line with Ernest's 

understanding—from a supporting mediator to an explanatory function. 
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Correspondingly, the aims of learning processes are subsequently less about active 

knowledge construction processes and more about the confident use of rules (through 

passive knowledge reception) (Beswick, 2005; Ernest, 1989a/b; Kunter et al., 2020; 

Safrudiannur & Rott, 2020; Staub & Stern, 2002). 

4.2 The case of I_f 

Student I_f is a female pre-service secondary school teacher for mathematics and art. 

Regarding the understanding of (school) mathematics, school mathematics is 

described as the outcome of university mathematics since you learn and apply only 

schematically (and application-orientated) those algorithms which you are allowed to 

apply based on deductive proofs of university mathematics. She reported that she 

experienced a lot of frontal teaching in her school days, which was perceived as being 

good. In these lessons, the topic was first presented, and the algorithms were 

introduced and demonstrated before they were practised afterwards—in addition, the 

positive benefits of rule books for her learning were highlighted, as she could 

constantly refer back to them.  

The beliefs about mathematics teaching are based on experiences gained at school 

and tutoring situations. In particular, she believes that maths lessons should be clear 

in structure, which refers to the transparency of the topic and its application, as well 

as the process of solving tasks and the required tools. Understanding the teacher's role 

involves presenting and explaining the mathematical learning objects to the learners. 

The comprehension process should then be supported in the practice phases by 

answering questions, searching for errors, and (directly) correcting them. A typically 

designed lesson would look like this: new concepts and rules are explicitly explained, 

and rules and procedures are then explained using examples of tasks. Afterwards, 

these are written down in the rule books before the procedures are practised on 

contextualised tasks.  

Even in the post-interview, school mathematics is still seen as a broken-down, 

application-orientated version of university mathematics. Regarding gained 

experiences, it is not reported that a complete series, but several unrelated lessons, 

were planned and realised. From these experiences and the further observations of 

the mentor, it was concluded that the planning effort was underestimated before the 

internship semester commenced and that mathematical lessons can be structured and 

understood in a multitude of different ways. It was only through the experiences and 

observations that the understanding of problem-oriented teaching, including 



SCHERER ET AL. (2025) 

11 
 

planning, was developed, and the practical relevance of the university’s educational 

content could be identified. Overall, a positive understanding of problem-orientated 

teaching has been established. In addition, the motivation to teach in open formats 

more frequently was increased. To achieve this, the aim is to abandon a strongly 

explanatory approach. However, restrictions are still outlined here due to the time 

efficiency of other formats and the pressure of the centralised final exams at the upper 

secondary level. Nevertheless, problem-based lessons are described as one of the most 

effective methods for designing mathematics lessons. The reflection of the first 

independently taught lessons and the feedback received from the mentor caused the 

understanding of the teacher's role to change. It is no longer the dominant view that 

teachers can be seen as explainers but that a supportive aspect is also fundamental. 

In addition, the understanding of teaching maths is focusing more on the central 

needs of the students. This can be achieved, for example, by addressing different 

representations or by taking the students' desire for their own active (discovering, 

researching) part into particular consideration.  

Regarding Ernest’s beliefs about the nature of mathematics, no specific change can 

be noticed—school mathematics is seen as a broken-down version of university 

mathematics that aims at schematic applications of algorithms and can, therefore, be 

assigned to Ernest’s instrumentalist view. With regard to the perspective on teaching 

and learning processes, it could be recognised that there has been a change. From a 

position that favours a transmission-oriented presentation of content with an 

explaining and instructing role of the teacher to a constructivist, learner-oriented 

position in which knowledge is rather constructed (Beswick, 2005; Ernest, 1989a/b; 

Kunter et al., 2020; Safrudiannur & Rott, 2020; Staub & Stern, 2002). 

5 Discussion 

5.1 Discussion and outlook 

Firstly, it can be stated that beliefs regarding both, the nature of mathematics itself 

and teaching and learning theories, can be reconstructed from the pre-service 

teachers' statements. Likewise, the beliefs of some of these pre-service teachers 

change. In contrast, the positions of other participants do not change; rather, they 

become even stronger, and it is argued in their favour in a more experience-oriented 

way. It can, therefore, be confirmed that the internship semester as an intensive and 

long-term practical experience can cause changes in beliefs (cf. Bernack-Schüler, 



SCHERER ET AL. (2025) 

12 
 

2015; Scherer & Rott, 2022).  

In the context of this study, both directions of changes in beliefs about teaching 

and learning mathematics can be empirically documented. Regarding the second 

research question, it turns out that not only processes of change in the direction that 

university theories regard as ideal-typical can be observed but also trajectories in the 

opposite direction. Developments from constructivist understandings to 

transmission-oriented ones have been reported in previous studies (Safrudiannur, 

2022; Scherer & Rott, 2022). However, to the best of our knowledge, a development 

towards a constructivist view has been observed here for the first time. 

 The two cases presented as examples illustrate changes in different directions so 

that we can conclude that such change processes are independent of the beliefs that 

predominated in the beginning and that the internship semester does not necessarily 

lead to the acceptance and adoption of specific beliefs. Initial possible explanations 

could refer to the fact that the reconstructed beliefs of the post-interviews are strongly 

orientated towards concise (previous) experiences—in the case of pre-service teacher 

J_m in relation to experiences of his educational biography and his type of learning 

and in the case of pre-service teacher I_f through a mentor who pointed out new 

perspectives and developed into a kind of role model.  

More recent efforts for researching learning processes have criticised classical 

learning theories. This is particularly evident in the absence or inadequate inclusion 

of social processes and interactions (Grotlüschen & Pätzold, 2020). We also need to 

address this criticism, so that socio-cultural aspects can offer a broader perspective 

for the analysis of our research data, which can be added to the transmission and 

constructivist perspectives. On the one hand, this could relate specifically to the 

interviewees’ beliefs about the role of social interaction in (cooperative) learning 

processes. Here, the choice of specific social forms, the promotion of argumentation 

and communication, and the role of the peer group could become important, as J_m, 

for example, emphasized in the pre-interview. On the other hand, the interviewees' 

own learning and professionalisation process could also be considered from this 

perspective. For example, it could be explored to what extent the teaching staff 

function as a kind of peer group and to what extent social interaction with colleagues 

– especially with supervising mentors – strengthens perspectives or initiates 

development processes. This also may raise questions about the training system, and 

whether teaching mentors should be actively selected, trained and supervised to 

ensure greater integration of teaching and research practice. 
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However, we can also find (structural) restrictions for problem-orientated or 

constructivist teaching structures in the presented statements of student I_f, which 

lead to the planning of receptive, transmission-orientated learning situations. 

Frequently, especially before forthcoming exams, the priority is attached to teaching 

and repeating transferable procedures that lead to (supposedly) dealing successfully 

with the exam. It can also be noted that the relationship between beliefs about 

mathematics and the influence on the individual’s teaching can be found in the form 

of the understanding of the teacher's role, as already suggested by Ernest (Ernest, 

1989a/b; Beswick, 2005; Safrudiannur & Rott, 2020). 

Regarding the impact of practice phases in the context of the relationship between 

theory and practice in teacher education programmes, the question arises as to what 

didactic consequences might result from the reconstructed changes. Presumably, the 

internship semester would have to be (even) more didactically supervised and specific 

opportunities for (classroom) reflection would have to be created. A stronger 

connection between theory and practice also seems relevant because many in-service 

teachers report a lack of or not enough (96% in total) consideration of the teacher's 

occupational field during their studies (Bungartz & Wynands, 1999). This is why they 

often refer to their existing experiences—a phenomenon also reconstructed here. 

However, such monitoring and reflection processes would require a closer look at the 

arguments and an analysis and reconstruction of the causes of change. 

5.2 Limitations   

First of all, it should be noted that the qualitative study design and the associated 

sample size do not result in any intention of generalisation. A targeted sample is being 

used by focussing on students during their internship semester, which can also be 

described as selective due to the voluntary nature of participation. Furthermore, the 

beliefs are reconstructed entirely using the statements made during the interviews 

and without additional classroom observations or similar data. Therefore, this is a 

purely subjective report of experience. Many students, especially in the pre-interview, 

argue in a way that leads to difficulties in identifying their beliefs: Some of their 

statements appear to be unreflected, which indicates a lack of conscious reflections on 

their beliefs regarding the nature of as well  as teaching and learning mathematics. As 

a result, only tendencies rather than clear positions were identifiable in some cases.  

Restrictions could also arise due to the acquisition of participants in the 

preparatory seminars, as socially desirable response behaviour related to the seminar 
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content could occur. However, such a distortion of results must be considered 

critically, as beliefs from both perspectives could be reconstructed for the first and 

second interview dates. A further limitation might be that the results only refer to a 

sample of a specific region in Germany—other regions of Germany do not have 

internship semesters. This would lead to the follow-up question of whether 

comparable contexts might also trigger such changes or whether purely didactic 

courses, without concrete, practical experience, can be planned and performed in a 

way that leads to belief changes. 
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