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Although scenario-writing is often associated with creative fields can
serve as a reflective tool in teacher education. This study examines a
scenario-writing task conducted with 30 pre-service mathematics teachers
in the course “Communication in Mathematics Classrooms.” The task
was based on a fictional conflict between a traditional school principal
and an innovative mathematics teacher to encourage critical reflection on
educational realities. Using a case study design, qualitative data obtained
from the written scenarios were analyzed via content analysis. Five main
themes emerged: school principal, teacher, teaching-learning process,
assessment-evaluation, and parents. Participants portrayed school
principals as authoritarian and exam-driven school culture, while
portraying teachers as idealistic, student-centered, and innovative. The

identity, teacher reflection teaching-learning process reflected concerns about rote learning, while

assessment practices highlighted exam pressure. Parental influence was
characterized by expectations and dissatisfaction. The findings show that
conflict-based scenario-writing fosters critical reflection, reveals
pedagogical beliefs, and supports professional identity development,
offering a valuable strategy for preparing future mathematics teachers.

Introduction

Despite growing discussions about the potential of intelligent tutoring systems and
robots to replace teachers, the indispensable role of teachers became particularly evident
during the suspension of face-to-face education caused by the COVID-19 pandemic, which,
as Velasquez-Rojas et al. (2022) emphasized, has clearly highlighted the interactive nature of
teacher-supported learning. In this context, teacher education has once again become a major
topic of discussion, both in Tiirkiye and internationally. Like other levels of education,
undergraduate teacher education is undergoing substantial reform and transformation. In
Tiirkiye, various reforms and revision efforts are underway in this regard. Teachers preparing
21st-century learners must be equipped with the necessary knowledge, skills, attitudes, and
professional dispositions.

In Tirkiye, particularly after the 2000s, curricula across all levels—from primary to higher
education—have been revised in line with changing needs and contemporary educational
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paradigms (Sarica, 2018). Since the 2000s, various programs developed for different
disciplines have incorporated a range of theories, strategies, methods, and approaches,
including field trips and observation, student-centered learning (Ayka¢ et al., 2011),
constructivism, inquiry-based learning (Karatay, Timur & Timur, 2013), active learning and
activity-based learning (Demiralp, 2017), multiple intelligence theory (Albuz & Demirci,
2018), and interdisciplinary approach (Oztiirk & Kafadar, 2020). In the latest programs
developed, teachers are expected to be willing to use different methods and techniques,
various assessment tools, be open to innovation, adapt instruction to students' needs and
developmental levels, and successfully manage processes in which students are active
(MoNE, 2024). As a result, pre-service teachers are expected to employ a wide repertoire of
instructional strategies upon entering the profession.

Despite the inclusion of modern teaching and learning approaches in undergraduate teacher
education programs, traditional methods remain dominant in practice. This highlights the
need for innovative perspectives in teacher education. Zeichner (2010) emphasizes that
university-based teacher education is often disconnected from school practice, with much of
the coursework lacking direct relevance to primary and secondary school contexts. Similarly,
Duatepe-Paksu and Akkus (2007) found that mathematics teachers predominantly relied on
lecturing and question-answer techniques, rarely used instructional materials beyond the
textbook, and rarely engaged students in interactive activities. Revisions in undergraduate
teacher education programs have primarily focused on course-level adjustments, such as the
introduction of new courses and the diversification of elective offerings. Accordingly, the
lecture “Communication in Mathematics Classrooms” has been introduced as an elective
course in mathematics teacher education programs. However, a study by Kabael and Ata
Baran (2016) revealed that pre-service mathematics teachers generally demonstrated limited
awareness of mathematical communication skills. This finding underscores the importance of
such a course in teacher education. Because the participants in this study were pre-service
mathematics teachers, it is important to briefly outline the latest developments in teacher
education in Tiirkiye.

Recent Developments in Teacher Education in Tiirkiye

Teacher education in Tiirkiye has a long history, dating back to the Ottoman era.
Throughout history, this system has undergone many changes. This section focuses on recent
developments rather than a comprehensive historical overview. The teacher education system
prior to the implementation of the Teaching Profession Law, which came into effect in 2024,
can be summarized as follows: Teachers are educated in faculties of education at universities,
and admission is based on a nationwide standardized exam—the Higher Education
Institutions Examination (YKS). Candidates are admitted to teacher education programs
based on their exam scores and preferences. Primary and secondary education teachers are
trained through distinct programs, typically lasting four and five years, respectively. These
programs comprise 240 ECTS credits, including professional knowledge, subject-area
pedagogy, and general education courses. Teacher candidates graduating from faculties of
education take a public personnel selection exam (KPSS) consisting of three sections: General
Aptitude-General Culture, Educational Sciences, and Teaching Field Knowledge.
Appointments are made based on candidates' examination scores. Furthermore, the much-
debated pedagogical training program has continued in recent years. According to this
program, graduates of non-education faculties also complete a pedagogical formation
program and follow the same recruitment and appointment process as teacher candidates
graduating from faculties of education.
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With the enactment of the Teaching Profession Law No. 7528 in 2024, the National
Education Academy was established, marking a new phase in teacher education and
recruitment. Giines (2025) summarizes this new process and path as follows: The National
Education Academy has made pre-service training for prospective teachers mandatory from
2025 onwards. The program consists of theoretical and practical courses determined in line
with the competencies of the teaching profession (National Education Academy Presidency
Regulation, 2025; MEB, 2025b). In this context, the Academy Entrance Exam (AGS) and the
Teacher Field Knowledge Test (OABT) have replaced the KPSS exam for entry into the
teaching profession. Candidates selected on the basis of these examination scores are admitted
to preparatory training by the National Education Academy. The teacher preparatory training
conducted by the National Education Academy encompasses theoretical and practical courses
structured based on the competencies of the teaching profession (knowledge, skills, attitudes,
and values) determined by the Ministry. The standard duration of preparatory education is set
at four semesters, but this period can be reduced to three semesters depending on the higher
education program from which the candidate graduated. At the end of preparatory education,
the final appointment score is calculated by taking the sum of 40% of the average grade of
theoretical courses and 60% of the average grade of practical courses (Teaching Profession
Law, 2024, as cited in Giines, 2025).

Despite these structural adjustments, several ongoing challenges in teacher training remain.
These include problems in assessment and evaluation during the teacher recruitment process,
the lack of practical application in the courses given to pre-service teachers, the
ineffectiveness of in-service training for teachers already in the profession, and the fact that
teachers' economic and social conditions remain unsatisfactory (Bas & Nural, 2023).
Furthermore, there are issues such as out-of-field appointments, the appointment of graduates
from various higher education departments as teachers after short-term training, and the
absence of a fundamental policy in teacher training (Bulut & Akagiindiiz, 2025). Moreover,
many pre-service teachers enter the profession not out of personal interest but due to
placement scores, and field-specific instruction is often delivered in isolation from authentic
school settings. Similar issues exist in mathematics teacher education. Nacar, Akarsu, and Iler
(2026) addressed the problems in training mathematics teachers under three main headings:
technological infrastructure problems, lack of knowledge, and lack of experience. Another
study on mathematics education and teacher training in Tiirkiye Akbayir and Tas (2009)
indicates that some pre-service teachers do not choose the teaching profession willingly, and
while cognitive qualities are prioritized in the selection process, physical and psycho-social
characteristics are neglected. Furthermore, pre-service mathematics teachers lack sufficient
knowledge about the curricula implemented in schools, their teaching internships are
relatively short, and that as a result, they are unable to adequately familiarize themselves with
the classroom environment, students and the school environment (Akbayir & Tas, 2009). In
summary, the main problems related to teacher training and employment processes can be
grouped into four categories: input (student selection), process (training and practice), output
(qualification, employment), and system (Giines, 2025).

Scenario-based learning activities in teacher training

Scenarios are descriptive tools that have gained increasing attention across disciplines
due to their potential to clarify complex situations and facilitate stakeholder communication.
While traditionally used in domains such as defense, health, and climate change, they have
increasingly been adopted in fields like education and information systems because of their
explanatory value (Do Prado Leite et al., 2000; Saussois, 2006; Van Notten, 2006). In
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educational contexts, scenarios often serve as predictive models or are employed in scenario-
based learning approaches. Scenarios are defined as consistent and coherent narratives based
on alternative assumptions, scenarios allow for multiple perspectives on past, present, and
future developments (Van Notten, 2005, cited in Van Notten, 2006). Their value lies in
capturing dynamic situations and making hidden variables or assumptions explicit. Cigek
Aydogdu and Ayaz (2025) argue that scenario-based learning is grounded in constructivist
and cognitive learning theories and suggest that this method should become an integral part of
school education.

Sorin (2013) describes scenario-based learning as an important tool in the transformation of
learning and teaching in higher education, arguing that scenarios expose students to situations
derived from real classroom environments. She notes that this approach enables students to
play a more active role in their own learning and offers opportunities to develop real-life
skills beyond the classroom. She further emphasizes that students participating in scenarios
addressing global teaching problems gain knowledge and experience that can be transferred to
different international contexts.

In teacher education, fostering the ability to “think and act like a teacher” is considered
essential (Akkoyunlu et al., 2016). Scenario-writing can serve as an effective tool for
promoting reflective thinking among pre-service teachers. Glaser-Zikuda et al. (2024), argue
that reflection integrates theoretical knowledge with practical experience and is essential for
the professional development of teachers, argue that developing the reflective abilities of pre-
service teachers is one of the most important challenges in teacher education. They further
note that cognitive and linguistic features of reflective writing are important indicators; their
research revealed that pre-service teachers generally exhibited low levels of reflection. In
teacher education, scenario-based activities can support the reflective skills of pre-service
teachers.

Rushby et al. (2025) noted that teacher education programs can prepare pre-service teachers
for their first teaching internships by providing activities that offer realistic and challenging
classroom scenarios that encourage pedagogical reasoning. They conducted research
involving an online "scenario-based learning" (SBL) intervention that offered pre-service
teachers a series of short video and text-based teaching scenarios, opportunities for self-
reflection, and personalized feedback from experienced teachers. The research results
highlighted that reflection on the scenarios, together with expert feedback, resulted in a
positive increase in pre-service teachers' self-efficacy, and that providing pre-service teachers
with realistic classroom experiences supported by expert feedback and reflection
opportunities is beneficial. Hilton (2003) conducted a scenario-writing study in teacher
training; she reported that new curricula were designed to meet the needs arising from the
scenarios written by students for the future, and these were discussed with peers. She also
noted that many students found the scenario-based learning process challenging but
nevertheless embraced it, that the use of scenarios improved their understanding of the subject
matter, and that they took more responsibility in their own learning processes.

Near-real-world scenarios presented and examined with appropriate support, can provide an
excellent tool to help students— future professionals —acquire the kind of contextual
knowledge employers seek in the professional workplace, thereby providing rich practical
experience beyond traditional lectures or seminars (Errington, 2011). Della Volpe (2024)
proposes scenario-based learning as one of the most promising methods for promoting
genuine inclusion. Della Volpe (2024) argues that this innovative approach, which involves
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creating real or simulated contexts to confront students with real problems, can foster
problem-solving, creativity, and critical thinking skills, and points out that learning through
scenarios offers an inclusive approach for creating a truly accessible and equitable learning
environment for everyone. Bardach et al. (2021), who describe scenario-based learning
activities as a promising approach for preparing pre-service teachers for classroom practice
and teaching internships and increasing their self-efficacy, state that using this method in
online environments would be particularly advantageous. However, the authors note the
limited number of systematic studies examining the use of complex classroom scenarios
(scenario-based learning activities) in online settings. In their study, Alsaeced and Mohammed
(2023) investigated how a scenario-based (SB) one-term professional development program
affected the teaching practices of pre-school mathematics pre-service teachers. Their findings
showed that scenario-based activities improved pre-service teachers' perceived teaching
competence and their motivation to use student-centered instruction when teaching early
mathematics concepts.

Significance and Purpose of the Study

Pre-service teachers are introduced to school environments in the final year of their
undergraduate education (Council of Higher Education-CoHE, 2017). This limited exposure
may hinder their ability to apply theoretical knowledge, become familiar with real classroom
dynamics, and understand the teaching-learning process and student diversity. It is widely
acknowledged that early and authentic school-based experiences are essential for enhancing
professional competence. Therefore, accessing school settings only in the fourth year may be
considered too late for meaningful practice.

To address this limitation, this study implemented a scenario-writing activity as a pedagogical
intervention within the course “Communication in Mathematics Classrooms.” The study
examined the educational perspectives and pedagogical components reflected in the scenarios
developed by pre-service teachers. Scenario-writing activities offers a reflective and practice-
oriented alternative, yet research on its application in teacher education remains limited. The
literature recommends incorporating scenario-based activities into the preparation of pre-
service mathematics teachers during their undergraduate education, and it is stated that
scenario-writing exercises on how to teach concepts in the mathematics curriculum are
important (Ercan & Patan, 2022).

Such activities are expected to contribute to pre-service teachers’ skills in written
communication, creativity, imagination, research, and mathematical discourse. In scenario-
building studies conducted with pre-service science teachers, the findings indicated that
participants demonstrated a significant improvement in their teaching methods and techniques
compared with the period before the intervention (Erduran Avci1 & Bayrak, 2013). Moreover,
these activities provide opportunities for self-assessment and preparation for future classroom
environments.

Research on the use of scenario-based learning interventions in teacher education remains
limited (Alsaced & Mohammad, 2023; Bardach et al., 2021). Accordingly, this study aims to
explore the educational elements reflected in the scenarios written by pre-service mathematics
teachers and to evaluate the use of scenario-writing as an instructional tool in teacher
education. In this context, the study is important for revealing how pre-service teachers
construct pedagogical thinking, instructional design, and stakeholder relationships. In the
teacher education literature, there are relatively few qualitative studies that comprehensively
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address how pre-service teachers structure educational components, learning processes, and
relationships with stakeholders through written scenarios. This highlights an important
research gap in understanding how pre-service teachers address all these issues. In this
context, the study aims to fill this gap by providing in-depth insights into pre-service teachers'
perspectives on such topics. The findings are expected to inform the development of teacher
education programs and support the more effective integration of scenario-based learning
approaches into teacher education.

Method

Research Design

This study adopted a case study design, one of the qualitative research methodologies
commonly used in educational research, particularly when the researcher has limited control
over the variables under investigation (Ozan Leymun et al., 2017). Yin (2014) describes case
study research as “a distinctive form of empirical inquiry.” Beyond their research function,
case studies are also widely used as instructional tools, offering opportunities for learners to
engage with real-life situations, reflect on their learning, analyze problems, and discuss
possible solutions (Pollock, 2013). Case studies can adopt various forms, including holistic
single-case, embedded (nested) single-case, and multiple-case designs (Yildinm & Simsek,
2008). The holistic single-case design is particularly recommended for underexplored topics
or difficult-to-access phenomena. Given the limited number of studies investigating the use of
scenario-writing in teacher education, this study employed a holistic single-case design. The
scenario-writing activity was treated as a single holistic case and analyzed accordingly.

Working Group

The participants in this study consisted of 30 second-year pre-service mathematics
teachers enrolled in the Department of Elementary Mathematics Education at Kirsehir Ahi
Evran University during the 2019-2020 academic year. The scenario-writing activity was
implemented as part of the elective course “Communication in Mathematics Classrooms,”
which was introduced into the teacher education curriculum following the Council of Higher
Education's (CoHE) 2018-2019 curriculum revisions. The participants were coded as P1, P2,
P3, ...., and P30. These codes are used throughout the tables and presentation of the findings.

Data Collection and Experimental Process

The content of the Communication in Mathematics Classrooms course was designed
in alignment with the Higher Education Council’s (CoHE, 2021) updated recommendations
and included the following key topics: mathematical language and its unique symbols, correct
and effective use of terms and notations, the relationship between mathematics and daily life
or other disciplines, and expressing mathematical thinking through verbal, written, and visual
representations. Additionally, the course emphasized interpreting mathematical ideas and
connecting everyday language and mathematical language. As part of the course, pre-service
teachers received targeted training on scenario-writing. This included instruction on scenario
elements (such as characters, setting, time, and events), dialogue construction, pedagogical
context, semantic clarity, audience awareness, creativity, and effective storytelling. Sample
activities, video screenings, and selected readings supported the instruction. Scenario-writing
tasks were completed collaboratively, with the themes jointly determined by the instructor
and the participants. These themes were selected from both the mathematics curriculum and
current educational issues.
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Throughout the semester, the pre-service mathematics teachers engaged in a series of
scenario-writing activities. These scenarios were reviewed and discussed in class by peers and
the instructor, focusing on cultural relevance, language, student-level appropriateness,
pedagogical value, and mathematical clarity. In the scenario-writing activity, which is the
subject of this article, the pre-service teachers addressed a conflict between a traditional
school principal and an innovative mathematics teacher. Pre-service teachers were asked to
envision themselves as newly appointed teachers and to write a scenario based on an
imagined or realistic encounter with a principal.

In this study, a large dataset was generated through scenario-writing activities conducted with
pre-service teachers across six distinct and independent thematic units. From this dataset, one
thematic unit was selected for in-depth analysis based on its direct relevance to the research
questions and its potential as the most information-rich (i.e., analytically rich) case, following
a preliminary cross-thematic review and comparison of the entire dataset. This selection was
guided by purposive sampling principles and aligns with information-rich case selection
strategies commonly used in qualitative research (Creswell & Poth, 2018; Patton, 2002).

Data Analysis

The data were analyzed using the content analysis technique. This method enables in-
depth examination of qualitative data and facilitates the identification of concepts and themes
that best represent the dataset (Yildinnm & Simsek, 2008). According to Hsieh and Shannon
(2005), content analysis can be conducted through three distinct approaches: traditional,
directed, and summative. While all aim to interpret meaning from textual content, their
primary differences lie in coding strategies, the source of the codes, and credibility threats. In
traditional content analysis—adopted in this study—coding categories emerge directly from
the raw data without the influence of prior theories or frameworks.

In the data analysis process, first, the scenarios written by the pre-service teachers were
organized into electronic files by the researcher. Then, the dataset was repeatedly reviewed by
the researcher to generate initial codes. To enhance credibility, the preliminary coding scheme
was created by the researcher and submitted to an expert for evaluation. The expert involved
is a professor of education and is experienced in statistical and qualitative methodologies.
Later, the researcher made some adjustments to the coding scheme based on the expert's
feedback. The codes were then grouped into overarching themes based on conceptual
similarities. Subsequently, the researcher and the expert worked collaboratively to reach
consensus on the final coding structure and theme categorization. Following this, the
researcher and the expert independently re-analyzed the dataset within the framework of the
agreed-upon and finalized codes and related themes. Intercoder reliability was calculated
using Miles and Huberman’s (1994) formula Reliability = Consensus / (Consensus +
Disagreement) % 100, resulting in a coefficient of .87, indicating a high level of agreement
between coders (the researcher and the expert). Finally, owing to the comprehensive and
multi-stage nature of the data analysis process, the reporting of the study required an extended
period of time. This may be considered a limitation of the study.

The findings are organized into five themes. These are school principal, teaching-learning
process, teacher, assessment and evaluation, and parents. The codes, frequencies, percentages,
and corresponding participants under each theme are presented in tables. Illustrative
quotations from the participants' scenarios are given right after the tables. However, the
number of quotations is limited because of space constraints. Some of the pre-service teachers
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used fictitious names for the principal and mathematics teacher in their scenarios. These
names are retained in the excerpts exactly as they appear in the participants' scenarios.

Results

Results Related to First Theme
The findings regarding the first theme, school principal, are presented in Table 1.

Table 1. Findings for the School Principal Theme

Theme Codes Participants F %

P1,P2,P3,P4,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15,
Exam “success/  grade/  pi¢ py7, P18 P19, P20,P21, P22, P23, P24, P25, P26, 28  29.17

net focused P27. P28. P29
Cares ' .about school ' p2 p3 p4 ps, P7,P8,P9,P11,P13,P14,P15,P16, P17, P18, 19 19.79
advertising P21, P23, P24, P27, P28 ’
Against different
methods and techniques
(advocating traditional P1,P3, P4,P7,P8,P10, P13,P14, P19, P20, P22 11 11,46
methods)
Has the wrong style P1,P2,P4,P6,P§, P14,P16, P17, P18, P20, P22,P23, P24,
School P25, P26 P 163
Principal
Putting - pressure o0 p) p7 pg p9.P11, P16, P21,P25, P26 9 937
teachers
gfg(;e and armehait ) 5y py pg p16,P17, P21,P23, P26 9 937
Ambitious P1, P23, P25, P26 4 4,17
Moneyman P1 1 1,04
Total 96 100

The findings indicate that the pre-service teachers highlighted several issues related to the
school principal. The participants predominantly portrayed the school principal in negative
terms in their scenarios, describing principals as money-oriented, power-oriented, and
resistant to innovation. This portrayal may reflect either the pre-service teachers' perceptions
and imagination or their previous experiences with school administrators during their own
schooling. Illustrative excerpts from the participants' scenarios are presented below:

P2: “Principal: ...You didn't solve enough questions in class. You weren't giving the students
enough test assignments for the weekend. ............ Last year, three students went to science
high school. I want to see at least five students this year”

P3: “Teacher: I want to take a trip with my students and take them to the planet house to
teach them about the connections between mathematics and space so that they can see the
information about mathematics live and notice it in the way we use it in our daily life.
Principal: Sir, why is there a need for such a job now, these are things that will make them
very busy when you say permission, documents or something.

P7: “Our school principal is in a structure that wants to reach higher positions in national
education and cares about advertising. Have an idea that the way to do this is to raise the net
average of the school. For this purpose, he puts pressure on the mathematics teacher to solve
more tests in the classroom”.
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P6: “The manager starts talking a little nervously. Manager: Sir, what are you doing!! Did

you read that regulation? He nervously puts the regulations on the principal's desk.”

Results Related to Second Theme
The findings regarding the second theme, the teaching-learning process, are presented

in Table 2.

Table 2. Findings for the Teaching-Learning Process Theme

Theme Codes Participants F %
P1, P2, P3, P4, P5, P6, P7, P§, P9, P10,
Test-question solving and formula- P11, P12, P13, P14, P15,P16, P17, P18,
oriented mathematics teaching P19, P20, P22, P21, P23, P25, P26,P27, P28, 28 127
P29
Traditional understanding of P2, P4, P5, P6, P8, P9, P10, P13, P14, P15, 18 8.1
education P17, P19, P20, P21, P22, P24, P27, P30 ’
. . . P1,P2,P3,P4,P5,P7,P8,P9,P11,P12,
Mathematics teaching related with  py3 p1g p17 p21, P22, P24, P26, P27, P28, 20 9,0
reel/daily life
P29
Meaningful P2, P4, P5, P6, P7, P8, P9, P10, P11,
Learning P15, P17, P20, P22, P26, P27, P28 16 72
Activity/Practice- by} ‘519 pog poy P22, P23, P28, P29 8 36
based teaching
Strategy/Method/  Learning by - p) 17 16 2o p22, P23, P28, P29 8 3,6
Technique doing
Discovery P2, P4, P6,P10, P23, P28 6 27
learning
Experiment,
observation and Pl1, P2, P4, P6,P10, P14, P18 7 3,2
Teaching- proof
learning Discussi P2, P10, P22 30 14
Process iscussion , , ,
Mathematical P8, P10, P19, P24, P27 5 23
questioning and
Thinking skills reasoning
Interpratation P20, P24, P28 3 1,4
Problem solving P8, P13 1 0,45
Retention P1, P2, P3, P4, P6, P7,P8, P13, P14, P16, 14 63
P19, P20, P23, P28
Out-of-class teaching activities P1, P2, P3, P4, P6,P7,P12,P14, P26, P29 10 45
Student-teacher and student-student P3, O4, P13, P18, P22, P23, P24, P25 8 3,6
communication
Interest, desire and motivation P1, P2, P14, P18, P19, P24 6 2,7
Non-boring, fun learning P2, P12, P20, P22, P24, P29 6 2,7
Active participation P2, P12, P13,P14, P18, P26 6 2,7
Use of materials and tools in P2,P14, P22, P27 4 1,8

mathematics teaching
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Concretization P1, P3, P17, P26 4 1,8
Exhausting for students P2, P8, P12 3 1,4
Guidance and orientation P1, P3,P5, P25 4 1,8
Intensive use of examples in P2, P5, P11 3 1,4
mathematics
Multifaceted development of students P1, P4, P11 3 1,4
Pre-learning P17, P20, P26 3 1,4
Additional/Support teaching P20, P23, P30 3 1,4
Mathematics is a difficult subject P5, P20, P23 3 1,4
Curiosity P5,P8,P13 3 1,4
Exam stress and anxiety, students' P19, P26 2 0,9
psychology
Reinforcement P4,P7 2 0,9
Curriculum P17, P18 2 0,9
Games in learning P20, P22 2 0,9
Homework P2,P26 2 0,9
Lab P2, P30 2 0,9
Transfer P10 1 0,45
Sports, social and artistic activities P2 1 0,45
Technology use P2 1 0,45
Total 221 100

The findings indicate that the pre-service teachers addressed a wide range of issues related to
the teaching-learning process. The findings suggest that the participants demonstrated a strong
pedagogical understanding of the teaching-learning process in mathematics. The pre-service
teachers criticized formula-driven mathematics instruction, rote learning and traditional
educational approaches, while emphasizing realistic mathematics education, the use of
concrete representations, retention, active participation, gamification, mathematical inquiry,
and reasoning. They also highlighted affective factors such as interest and motivation.
Overall, the findings suggest that the pre-service teachers embraced a student-centered,
contemporary teaching-learning process. This perspective may reflect the teacher education
they received during their undergraduate studies. Illustrative excerpts from the participants'
scenarios are presented below:

P21: “Mr. Principal: The way you teach caught my attention. You teach by using real life. I
don't think it will be useful that way. ... For the success of our school, we should prefer test
solutions and rote method”.

P4: “Principal: Solve many tests in the classroom. I would like to see everyone in the
classroom. Children just have to study and take tests. No, no trip, no picnic, no lesson in the
garden, I do not want to hear such things. School nets are very important to me. ...

Teacher Mehmet: I do not understand. If the teacher wants, he can take them on a tour or
take to the garden, no one has the right to interfere in this. Actually, students learn a subject
by doing and observing themselves. ... Does the future of children depend only on the nets
they make?
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Principal: Exactly, sir. How will these children prepare for the high school exam without
studying and leaving the classroom for hours and solving the test? Can you tell me how they
will reinforce what they know?”

P10: “Principal Omar: ... but these students are exam students, they do not have proofs, you
cannot carry them to a place with experiments. At the same time, think about our school
success, teach lessons with formula, shortcuts, and many test solutions. This is not a public
school; parents bring their children to this school so that they can work for the exam in a
short way. Therefore, they complained that it gives you unnecessary information and confuses
the children.

Ipek Teacher: Sir, I am aware of these, but things like the formula, test solution you
mentioned weaken the thinking ability of children. However, I am trying to gain the habit of
mathematical thinking here, which is more valuable than any other belief and may be needed
more in their future lives, because an individual who has acquired the habit of mathematical
thinking can make connections between events and transfer information between them. This
habit is only possible by applying a teaching method that will enable them to find the rules
themselves, instead of giving them and memorizing them. ...

P2: “Principal: (thinks) There is a lot of noise in your classes, teacher.

Hakan Teacher: It's not noise, teacher. Everyone has their own opinion on the subject. A
discussion environment is created in the classroom and a more efficient learning is provided.
Principal: You do not make kids memorize formulas.

Hakan Teacher: Yes, I do not memorize it. I make them find the formula. For example, how
many formulas have you memorized in total in your student life? Let me tell. Around 1000. So
how many do you remember now? ... Memorization is nothing but a burden of knowledge, it is
forgotten.

Principal: (surprised, pauses to say something) ...

Hakan Teacher: Sir, these children are bored and overwhelmed by this burden. All these test
books are of no use to them anyway. They are longing to laugh and have fun in the lesson. If
you could only see the sparkle in their eyes when they think for themselves, find something,
and raise those fingers... Their motivation has increased, my teacher, they do whatever they
do willingly. ... It is a shame and a sin to put such a burden on those young minds.”

P14: “... When necessary, they make experiments outside visually, he tries to show it with
materials when necessary. As time passes, Yunus Teacher begins to gain efficiency. Students
are always active in his lessons and the smiles on their faces make him even happier.”

P1: “...The teacher is the person whose ideals are that students should find themselves first
and direct them to the professions they can do. The teacher is an honest, hardworking teacher
who cares about success in life as well as success in the exam and transfers it to his/her
Students.”

Results Related to Third Theme

The findings regarding the third theme, the teacher, are presented in Table 3.
Table 3. Findings for the Teacher Theme

Theme Codes Participants F %

P3, P4, P6, P8, P10,P11, P13, P14, P15, |g 2435

Commitment ~ to  Effective 1¢" 577 e "p1o p2o. p21. P22, P23,

Teaching Practices

P25, P29
Effective Undergraduate Teacher P3, P5, P7, P9, P12, P13, P15, P16, P21, 11 14,10
Education P22, P23
Preparing Students for Life P1, P3, P4, P8, P9, P10, P11, P27 8 10,26
Teacher
Idealism P1, P2, P3, P4, P7, P14, P23, P24 8 10,26
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Innovativeness and Progressive P2, P3, P4, P14, P23, P25 6 7,70

Thinking

Enthusiasm and Motivation P2, P5, P4, P14, P23, P30 6 7,70

Modern Educational Approach P1, P3, P4, P2, P19 5 6,41

Professional Solidarity and P4, P7,P12, P18, P26 5 6,41

Collegial Support

Professional Competition and P2, P7, P17,P26 4 5,13

Negative Collegial Attitudes

Use of Supplementary Resources P2, P11 2 2,56

Positive Personal Characteristics P4, P22 2 2,56

Professional Frustration P4 1 1,28

Professional development P5 1 1,28
Total 78 100

The findings indicate that the pre-service teachers highlighted several issues related to the
teacher. The participants generally portrayed the teacher characters in their scenarios in
positive terms. The teacher characters were described as idealistic, young, enthusiastic, well-
educated, innovative, and committed to effective teaching practices. This portrayal may
reflect the participants' identification with the teacher characters or their aspirations regarding
the kind of teachers they hope to become. Illustrative excerpts from the participants' scenarios
are presented below:
P22: “Teacher: Principal, what you call a game is a hands-on explanation of the subjects, a
discussion on what you call noise. I believe that discussing the definitions by putting the
theorems into practice would be more useful instead of processing the math in a quiet way...”
P23: “... Because the professors I met at the university taught his students that they should be
a teacher beyond the line rather than being an ordinary teacher...”

“... Teacher Nursel was halfway through, of course, this would not end, but she had no
intention of giving up.”’
P27: “Tugrul teacher: As long as our aim is to shed light on the student's life and prepare
them for the future, we can even set an example for other schools ...”
P4: “Teacher Mehmet; he is an idealist, open to innovations, newly graduated and appointed,
respectful, honest, 6th grade mathematics teacher...”
P14: “Teacher Yunus is a young middle school mathematics teacher in the prime of his youth.
He has been assigned to a new school. He is very excited to be appointed. He has many goals
he wants to achieve and new thoughts.”
P17: “... There was a rivalry between everyone at his new school. There was even a rivalry
among the teachers...”
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Results Related to Fourth Theme

The findings regarding the fourth theme, the assessment and evaluation, are presented
in Table 4.

Table 4. Findings for the Assessment and Evaluation Theme

Theme Codes Participants F %
High School Entrance P2, P4, P7, P8, P9, P10, P17, P22 8 42,10
Examination Scores

Assessment Science  High  Schools as P2, P11, P19, P20 4 21,05
Indicators of Success

and

Evaluation Competitive Education System P12, P24, P26 3 15,79
Fair Assessment and Grading P11, P14, P19 3 15,79
Lecture notes P11 1 5,27

Total 19 100

The findings indicate that the pre-service teachers highlighted several issues related to
assessment and evaluation. Since the participants were pre-service middle school mathematics
teachers, they focused primarily on issues such as the high school entrance examination and
students' examination scores, science high schools, and fair grading. They emphasized that
admission to a science high school is often perceived by educational stakeholders as the
primary indicator of academic success. Their scenarios reflected the impact of a competitive,
examination-oriented education system on students. Illustrative excerpts from the participants'
scenarios are presented below:

P9: “Principal: Nobody knows our school in the city. The ministry wouldn't care if we asked
for an allowance. The net scores in the pilot exam and the number of students who go to good
high schools are very few. We need to increase these nets.”

P11: “Manager Mr. Ali: Sir, I understand you. But you know, we need to keep the grade point
average high for the success of our school. Let's put out more science high schools in the high
school entrance exam so that our school's name will be heard more and we will be preferred
more.”

P26: “Teacher Meva: “You also have children... How would you feel if such an oppressive
system was applied to them, if your children's psychology were broken, if their only goal was
to get ahead of two or three people? Does that feel fair?” she said and wiped her eyes full of
tears”

P19: “Teacher: Students will start to get good grades in the course concept that I have
planned. The grade they get will be the grade they deserve. And it will not be empty...”
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Results Related to Fifth Theme
The findings regarding the fifth theme, the parents, are presented in Table 5.

Table 5. Findings for the Parents Theme

Theme Codes Participants N %
Perceived Pressure P1, P10, P11, P14, P17, P18 6 40
Exam-Oriented Conceptions of
Success P1, P14, P17 30020
Parents Complaints P1, P10, P11 3 20
Positive Feedback and Support P14, P18 2 13,3
Valuing Mathematics Education P5 1 6,7
Total 15 100

The findings indicate that the pre-service teachers highlighted several issues related to
parents. The participants highlighted the pressures and concerns expressed by parents
regarding the education system, their examination-oriented perceptions of success, and their
emphasis on the importance of mathematics. They also noted that a small number of parents
expressed positive feedback and support toward teachers. Overall, the findings suggest that
the pre-service teachers generally portrayed parents from a more critical than positive
perspective. Illustrative excerpts from the participants' scenarios are presented below:

P11: “Principal Mr. Ali: Sir, 2 days ago, a parent came to me. ... He complains that his child
has few questions to be solved in the math class, that other classes take additional resources
and solve them, that his written grades are always 100, but that the written grades in the 6/4
class you attend are low, and that you do not care about additional resources and that you
solve few questions.”

P14: “Principal Mr. Hamdi also starts to receive positive feedbacks from the parents all the
time. Parents say that their children love mathematics more, that they go to school with
enthusiasm and convey it to their teachers...

Principal Mr. Hamdi: Mr. Yunus, I called you here today to thank you. You were right, very
nice statements came from the parents. I request you to make our school very successful. Our
name is heard more.

P5: “Principal: ...As you know mathematics is a subject that both parents care about and
students have difficulty with. ..."

Discussion and Conclusion

In this section, each theme and its sub-codes will be discussed generally within the
context of the relevant literature, rather than individually. Notably, the scenarios written by
the pre-service teachers frequently portrayed school principals in a negative light. The
portrayals included exam- and grade-oriented conceptions of success, pressure on teachers,
resistance to innovation, status-seeking, authoritarianism, and material ambition. These
perceptions resonate with earlier findings; for instance, Yirci and Berk (2021) emphasize that
school leadership is a key element of effective schooling. Similarly, Oriicii (2014) found that
pre-service teachers predominantly used negative metaphors for school administrators,
indicating unfavourable perceptions. In another study, Agaoglu et al. (2012) observed that
school principals assessed themselves more positively than teachers did, particularly
regarding interpersonal communication, organizational management, and educational
leadership.
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The participants also addressed multiple dimensions of the teaching-learning process,
including rote learning, formula-based instruction, the integration of real-world contexts,
engagement strategies, thinking skills, student participation, classroom atmosphere, and
game-based learning. Despite the adoption of modern pedagogical paradigms in Tiirkiye after
the 2000s, traditional practices still dominate at many levels. This persistence was reflected in
the participants’ scenarios, which aligns with earlier research identifying the long-standing
influence of rote-based education (Hareket, Erdogan, & Diindar, 2016; Sekin, 2008; Yilmaz
& Altinkurt, 2011). Nevertheless, the participants also demonstrated awareness of connecting
mathematics to real-life contexts, consistent with Ozgeldi and Osmanoglu’s (2017) findings
that pre-service teachers value real-world applications of mathematics for enhancing student
understanding and motivation.

Under the theme of the teaching-learning process, the participants highlighted the use of
various contemporary strategies, methods, and techniques such as meaningful learning,
activity-based instruction, learning-by-doing, discovery learning, experimentation,
observation, proof, and discussion. These practices align with current literature emphasizing
the importance of contextualized and active learning experiences in mathematics education.
For instance, Polman, Hornstra, and Volman (2021) note that meaningful learning is
supported when mathematics instruction connects with students’ prior knowledge, personal
experiences, and future goals, and reflects the teacher’s own professional identity. Similarly,
incorporating meaningful learning opportunities into teacher education programs allows pre-
service teachers to develop authentic and transferable teaching experiences (Sailin &
Mahmor, 2018).

Research also shows that students who engage in activity-based mathematics learning
outperform those taught through traditional approaches (Noreen & Rana, 2019). In the context
of teaching research methodology, learning-by-doing enhances students’ engagement,
satisfaction, and comprehension (Mekonnen, 2020). Additionally, proof—central to
mathematical thinking—is valued by educators for revealing students’ reasoning and logical
structures (Davies, Alcock, & Jones, 2020). Experimentation and observation are likewise
essential methods for constructing scientific knowledge.

These findings suggest that the participants’ use of innovative instructional approaches in
their scenarios reflects not only their familiarity with modern pedagogy but also their
appreciation for the quality of their undergraduate teacher education. The emphasis on active
and meaningful strategies indicates a positive alignment between their training and
contemporary educational expectations. The participants' awareness of the place and
importance of contemporary pedagogy in mathematics education is a positive development.
This suggests their potential to apply these modern approaches in their future teaching
careers, which is a desirable outcome.

Under the teaching-learning process theme, the participants frequently emphasized high-level
cognitive skills such as mathematical questioning, reasoning, problem solving, and
interpretation. The development of these skills requires exposure to appropriate problems,
familiarity with instructional strategies, and a supportive classroom culture (Tanudjaya &
Noorman, 2020). Teachers play a vital role in developing students' mathematical reasoning
skills, which are crucial at all grade levels, including pre-school (Livy et al., 2026). However,
many primary teachers have already developed considerable skill in good questioning
techniques in curriculum areas such as literacy and social studies, but do not transfer these
skills to mathematics (Way, 2008). Regarding this situation, Way (2008) argues that two
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major barriers are students’ inexperience with such approaches and teachers’ limited ability to
structure questioning without diminishing student responsibility. The participants also
emphasized the importance of retention in learning. To enhance retention and reflection, it is
recommended that learners engage in purposeful reflection and abstract conceptualization
prior to active experiences (Coleman et al., 2020). This scenario-writing exercise undertaken
by the participants can also be a valuable learning experience for them in the context of
purposeful reflection.

The participants also emphasized the value of out-of-class learning experiences as a way to
reduce the monotony of conventional classroom settings. Such activities positively influence
students’ attitudes and improve their problem-solving abilities (Akcadag Karakaya &
Cobanoglu, 2018; Aver & Glimiis, 2020). Nevertheless, the inclusion of extracurricular
learning remains limited due to intense curricula, lack of resources, and insufficient awareness
among stakeholders (Kose, 2013). The participants' awareness of the importance of
extracurricular activities is encouraging in terms of their ability to incorporate such events.

The participants also highlighted affective factors, including interest, motivation, enjoyment,
and self-efficacy. These emotional and value-laden elements are central to the learning
process, particularly in fostering creativity and persistence in mathematics (Gelmez & Bagli,
2018; In’am & Sutrisno, 2021). Three participants stated in their scenarios that students
generally hold negative beliefs about their mathematical abilities. Furthermore, under this
theme, pre-service teachers also drew attention to teacher-student and student-student
communication for effective teaching. While digital communication tools are increasingly
prominent (Hershkovzt & Forkosh-Baruch, 2017), traditional in-class interactions still play a
major role in shaping the classroom environment.

The participants emphasized the importance of active participation in the teaching-learning
process. In line with constructivist perspectives, student engagement is considered central to
meaningful learning, requiring the use of stimulating materials and collaborative activities
(Hsu, 2021). However, active participation extends beyond physical involvement; it includes
deep cognitive engagement with content and processes that promote higher-order thinking.
Another view frequently mentioned by the participants was the need for concretization in
mathematics instruction. Given the abstract nature of mathematics, especially for middle
school students—the target group of these pre-service teachers—transforming abstract
concepts into tangible experiences was seen as crucial. Bozkurt (2012) found that while
primary school mathematics teachers prioritize concretization and visualization, secondary
school mathematics teachers tend to focus more on discovery and practice. In addition, the
participants also addressed various pedagogical elements such as the use of materials and
tools, guidance, integration of technology, fostering curiosity, curriculum alignment,
reinforcement, prior knowledge, transfer of learning, and the holistic development of students.

The codes under the third theme indicate that, when looking at teacher profiles constructed by
the pre-service teachers, the participants predominantly described teachers in a positive light.
The teacher characters were described as idealistic, innovative, enthusiastic, modern,
professionally collaborative, student-centered, and committed to lifelong learning. This
positive portrayal may reflect the participants' identification with these characters, as they are
pre-service teachers themselves. While such idealism is common in the early years of
teaching, it is well-documented that teachers often face professional challenges over time,
including stress, fatigue, and burnout (Zeichner, 2010).
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The participants generally perceived their undergraduate teacher education program as
effective. For example, participant P15 recalled a university professor’s emphasis on fostering
conceptual understanding rather than rote memorization, highlighting the long-term impact of
such instructional philosophies on future generations. This reflection illustrates the influence
of teacher educators in shaping pedagogical beliefs during pre-service education. In recent
years, undergraduate teacher education programs in Tirkiye have undergone updates,
including the expansion of elective courses and increased attention to contemporary
educational issues. However, it cannot be claimed that traditional instructional models have
been entirely replaced. Collaborative efforts between universities and the Ministry of National
Education aim to support teachers’ continuous professional development, which is viewed as
a positive step for the future of teacher education. Despite these advancements, certain
structural limitations persist. For instance, Dagtekin and Zorluoglu (2019) report that while
updates in general culture, educational sciences, and elective courses offer promise, some
program components—such as those in science education—remain insufficient in content and
scope. Similarly, Kizilkaya-Namli and Temel (2019) highlight significant deficiencies in
programs like physical education and sports teaching, including a lack of applied coursework
in content areas, weak integration of pedagogical knowledge with field-specific instruction,
and inadequacies in teaching practicum design. In conclusion, while the participants held
generally positive views of their undergraduate teacher education, findings also suggest that
various challenges remain in ensuring the coherence, applicability, and effectiveness of
teacher training programs in Tiirkiye. Furthermore, with the Teaching Profession Law enacted
in 2024, national education academies were established, and pre-service teachers will be
admitted to these academies for preparatory training based on an examination after
completing their education at faculties of education (Teaching Profession Law, 2024).
Preparatory training courses at the national education academies began in April 2026 (MoNE,
2026). Therefore, as of the date of this article, it is not yet possible to examine this process
with concrete data, but it can be said that teacher education has entered a new phase.

The participants emphasized relationships among teachers, particularly competition and
professional attitudes, as recurrent elements in their scenarios. These dynamics are often
influenced by the broader school climate and the administrative leadership style. One
contributing factor to such competition is the emphasis placed on student performance in
nationwide exams and how this performance reflects on teachers (Buyruk, 2014). In their
scenarios, two pre-service teachers indicated that teachers asked students and parents to
provide additional resources. Although the Ministry of National Education (MoNE, 2021)
now distributes textbooks, workbooks, and teacher guides free of charge, the historical
practice of teachers recommending or requiring students to purchase supplementary resource
books may continue in some schools, despite being officially prohibited. Moreover, MoNE’s
digital platforms, EBA (www.eba.gov.tr) and MEBI (https://mebi.eba.gov.tr/) provides
comprehensive learning materials, including textbooks in PDF format, video lessons, and
problem-solving content.

Under the measurement and evaluation theme, the participant scenarios revealed concerns
regarding central exams, academic grading, and the prevailing competitive structure of the
education system. Tiirkiye administers national standardized tests at the end of primary (High
School Entrance Exam-LGS) and secondary education (Higher Education Institutions Exam-
YKS). Science High Schools, which emphasize mathematics and science, are seen as
prestigious institutions and attract students with higher academic achievement. Admission is
based solely on exam performance, making these tests high-stakes for students, parents, and
educators alike. As noted by Suna, Giir, Gelbal, and Ozer (2020), students attending these
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schools often come from families with socio-economic advantages and go on to succeed in
university entrance exams, particularly in fields such as engineering and medicine. This
reinforces systemic inequalities and places intense pressure on all stakeholders. The findings
suggest that the participants also recognized this fact, which is known by all stakeholders in
the education system and by society at large.

The participants reported that parental expectations around exam success often manifest as
pressure on teachers and administrators. The perception of success is frequently reduced to
net scores or grades, prompting a result-oriented rather than learning-oriented culture. For
example, since diploma grades contribute to placement scores, both students and parents tend
to prioritize numerical grades over actual learning. This emphasis contributes to the ongoing
tension between educational equity and performance-based accountability in Turkish schools.
Yilmaz and Karadeniz (2026) reported that parents generally prefer a comprehensive
educational approach that supports academic, moral, emotional, and social development.
However, the authors state that this preference often clashes with the exam-focused national
system, creating a gap between parental expectations and institutional constraints. This
finding parallels the view expressed in the participants’ scenarios that teachers have a
learning-focused approach while parents have a grade/exam-focused approach.

In conclusion, in this study, pre-service mathematics teachers were asked to write
instructional scenarios based on a collaboratively determined theme, and their perspectives
were analyzed in relation to educational components. The findings offer important theoretical
implications for understanding pre-service teachers' pedagogical thinking and instructional
design processes. The findings revealed that the participants addressed a wide range of
issues—from dimensions of the teaching-learning process to the measurement and evaluation
system—offering rich reflections on school culture and instructional practices. Based on the
findings of this study, the following recommendations can be made. As the participants
pointed out, issues such as rote/formula-based mathematics teaching, a one-sided
understanding of success based on academic achievement or exam results, the educational
approaches, attitudes, and behaviours of school administrators, pressures on teachers, and a
competitive education system are crucial issues that need to be addressed within the education
system. These issues warrant attention in a multi-dimensional way that encompasses all
stakeholders. Professional development should be provided to parents and school
administrators on contemporary pedagogical developments. These important issues raised
regarding the education system should be thoroughly addressed for pre-service teachers
before their in-service training, work should be done on potential crisis resolution strategies
with parents and administrators, and courses addressing these issues should be incorporated to
the curriculum. Similar training should be provided for in-service teachers. In addition,
support mechanisms and support lines should be established for teachers in such situations.
The optimistic, innovative, and idealistic teacher type mentioned in the participants' scenarios
should be supported to ensure the continued professional development of teachers.

Another significant outcome of the study is the recognition of scenario-writing as a
potentially functional pedagogical tool in teacher education. One of the most commonly cited
limitations of teacher education in Tiirkiye is the insufficient amount of practice-based
experiences. While practicum courses exist, they are often limited in scope and time.
Scenario-writing, as demonstrated in this study, offers an alternative form of reflective
practice that can compensate for these limitations. By designing instructional scenarios, pre-
service teachers may enhance their subject-matter knowledge and pedagogical reasoning.
Moreover, teaching-based scenarios can be reviewed by instructors, discussed with peers, and
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refined through feedback, enabling candidates to gain authentic, practice-oriented insights
without being physically present in classrooms. The weaknesses identified in the scenarios
can guide targeted interventions and professional support.

It is hoped that this study will inspire further research into the application of scenario-writing
across diverse subject areas and educational levels. Future research could comparatively
examine pre-service teachers' scenario-writing activities across different teaching levels,
disciplines, and pedagogical approaches. Future studies could implement scenario-based
learning activities and intervention programs in digital environments and with online tools in
teacher education.
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