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ABSTRACT

Origami can be a creative tool for pre-service mathematics teachers and enhance learning by helping students
concretise abstract mathematical concepts. Therefore, using Origami in mathematics courses and pre-service
teachers' perceptions can be an essential resource for developing teaching strategies. This study examines the
effect of associating origami activities with mathematics curriculum outcomes on pre-service mathematics
teachers' beliefs and self-efficacy in using origami in mathematics education. The study adopted a mixed
research method, utilising a one-group pretest-posttest experimental design and holistic phenomenology. The
study group consisted of twenty-six pre-service mathematics teachers. The results showed that associating
Origami activities with mathematics curriculum outcomes significantly impacted pre-service teachers' beliefs and
self-efficacy regarding using Origami in math education. Moreover, a 5-stage change process regarding Origami
occurred in the participants during this course: Recognition and association, meaning attribution, assimilation,
comparison, and accommodation. These results indicate that pre-service teachers' beliefs and self-efficacy
towards using Origami as a tool in teaching mathematics changed positively. At the end of the study, suggestions
such as providing more space for Origami in teacher education programs, furthering existing research, and
developing educational materials for pre-service teachers were offered.
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Introduction

Mathematics is one of the oldest and most effective tools in humanity's effort to understand the
universe. Since ancient times, mathematics has been a subject and a system of thought that
shapes students' analytical and logical thinking skills (National Research Council, 2007).
Nevertheless, perceiving mathematics as abstract and complex causes students to have
difficulty understanding and liking mathematics, especially at the primary level (Metje et al.,
2007; Attard, 2011). It is also frequently criticised that traditional teaching methods make
mathematics a rote-based course, making conceptual understanding difficult (Kogce, 2020). Al
these can cause negativities in the mathematics education process. These affect students and
teachers in mathematics education (Cuevas & Berou, 2016). Along with these negativities, an
ineffective learning environment can shake teachers' confidence and beliefs in their ability to
teach the subject effectively (Jojo, 2020). In this context, pre-service teachers' beliefs and self-
efficacy can be increased through contemporary enriched teaching methods (Arslan, 2012;
Aydin, 20217); (for example, embodiment and facilitation methods such as teaching
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mathematics with Origami) (Wares, 2016; Wares & Elstak, 2017). This is because Origami is a
contemporary teaching method that provides students with a visual and tactile experience that
makes mathematical concepts tangible and easier to understand (Arici & Aslan-Tutak, 2013). It
teaches students various folding and shape-forming techniques to explore the properties of
shapes, understand geometric concepts, and develop mathematical thinking skills. This method
offers students the opportunity to experience abstract mathematical concepts in a concrete
way (Respitawulan & Afrianti, 2019).

Origami and Mathematics

Origami is the Japanese art of paper folding, where “ori” means folding and “kami” means paper
(Beech, 2009). Today, origami is an art form widely used in fields such as education, science,
and engineering. In educational sciences, it is accepted that origami is an essential tool for
learning processes (Wares, 2013a; Gur & Kobak-Demir, 2017).

Origami has a great potential in education, especially in mathematics education. In addition to
helping develop psychomotor skills and hand-eye coordination, students can concretise
abstract mathematical concepts (Wares & Elstak, 2017). This makes origami an effective
teaching tool that can be used in mathematics lessons. By activating both the right and left brain
hemispheres, Origami supports brain-based learning and improves students' analytical thinking
skills (Wares, 2016). Therefore, using Origami activities in mathematics education contributes
to a better understanding of mathematical concepts by increasing students' self-confidence and
motivation (Arslan, 2012).

Many researchers agree that Origami has many educational benefits, such as developing
cognitive and behavioral skills, creating multicultural awareness, community building, and group
work (Aydin, 2021; Tugrul & Kavici, 2002). In addition, it is stated that Origami involves
visuospatial skills such as listening, watching, seeing, and doing, and that these skills provide a
good foundation for understanding mathematical concepts (Boakes, 2009). Mathematics
educators consider Origami an effective tool, especially in concretising abstract mathematical
concepts. Therefore, it is thought that Origami activities can be used in mathematics lessons to
teach students more effectively (Wares, 2013a; Chen, 2006; Coad, 2006; Cakmak et al.,, 2014,
Masal et al.,, 2018).

The limitations of traditional education methods make abstract courses such as mathematics
difficult for students, leading teachers to search for alternative teaching methods (Aydin, 2021).
In this context, origami-supported mathematics education emerges as an innovative and
effective method that facilitates students' understanding by making abstract mathematical
concepts concrete (Wares, 2013b). Thanks to its ability to concretise mathematical concepts,
origami supports visual-spatial learning and increases students' interest and motivation in
mathematics (Miura et al., 2015a).

Therefore, integrating origami with mathematics education can help students better understand
abstract mathematical concepts, making it an essential pedagogical tool (Miura et al., 2015b).
In this context, integrating origami into mathematics education opens new horizons for
researchers and students to develop mathematical thinking and problem-solving skills.

Importance of Research

Origami is an effective teaching tool that helps students better understand abstract concepts in
mathematics lessons (Arslan, 2012). Especially at the elementary level, teachers can use
origami to make mathematics learning more enjoyable and help students understand
mathematical concepts in depth (Gir & Kobak-Demir, 2017). By making abstract mathematical
concepts concrete, origami can increase students' physical and emotional involvement in the
lessons, soften the challenging nature of this course, and prevent students from developing
negative attitudes towards mathematics (Larkin & Jorgensen, 2016).
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Pre-service teachers' beliefs and self-efficacy about Origami enable them to use this tool
effectively in their lessons and support students' learning processes. Beliefs and self-efficacy
express teachers' confidence and motivation to adopt and implement new educational
approaches (Arslan & Bostan, 2016). However, research on pre-service teachers' beliefs and
self-efficacy about using origami in mathematics lessons is limited in Turkey (Gur & Kobak-
Demir, 2017). This deficiency reveals the necessity of improving pre-service teachers'
knowledge and skills in this field (Masal et al., 2018).

This study examines how pre-service teachers can effectively use origami in mathematics
lessons. Focusing on pre-service teachers' beliefs and self-efficacy, it seeks to reveal the role
and importance of Origami in mathematics education. Thus, it aims to fill the gaps in the existing
literature and contribute to the more effective use of Origami in education.

Purpose of the Study

The study aimed to determine the effect of associating Origami activities with mathematics
curriculum outcomes on the beliefs and self-efficacy perceptions of prospective mathematics
teachers about using Origami in mathematics education and to determine whether their views
on using Origami as a teaching tool or material changed.

The research questions are as follows;

1. Do Origami experiences significantly change pre-service mathematics teachers' beliefs
about using Origami?

2. Do origami experiences significantly affect pre-service mathematics teachers'
perceptions of self-efficacy regarding using origami?

3. How do Origami experiences change pre-service mathematics teachers' perceptions of
Origami use?

Method

Research Design

In this study, a mixed method was used in which quantitative and qualitative data were collected
together, and a sequential explanatory design, which is a design of this method, was preferred
(Buyukozturk et al, 2016). In the sequential explanatory design of the mixed method,
quantitative data are collected and analysed in the first stage of the research. Qualitative data
are collected and interpreted to understand these quantitative findings more deeply (Creswell,
2018). This design was chosen for this study as it allows for a better explanation of the reasons
and processes behind the quantitative findings.

In the study's first phase, quantitative data were collected using a one-group pretest-posttest
quasi-experimental design. At this stage, the effect of the experiment was examined by
statistically analysing the pre-test and post-test scores of the participant group (Blytkoztirk et
al, 2016). In the second stage, qualitative data was collected. In this process, through in-depth
interviews with pre-service teachers, their perceptions and experiences regarding the role of
origami in mathematics education were examined. Qualitative data allowed us to understand
the quantitative results better and to reveal how Origami's impact on pre-service teachers'
beliefs and self-efficacy was realised (Yildinrm & Simsek, 2013). The preference for the
sequential explanatory design of the mixed method enabled us to examine the potential of
Origami in mathematics education in both quantitative and qualitative dimensions by
addressing the results of this study more comprehensively.

Population and Sample of the Study

The study population consists of pre-service mathematics teachers studying at a Faculty of
Education in the Central Anatolia Region of Turkey in the 2023-2024 academic year. The sample
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comprises 26 pre-service mathematics teachers taking the elective course “Mathematics and
Origami” at this faculty. Sixteen of the participants were female, and 10 were male; 18 of them
were 2nd grade, and 8 of them were 3rd grade students. The convenience sampling method
was used in the study. Convenience sampling is preferred when the researcher selects the
participants with the easiest access. The researcher selected participants from the class she
teaches at the university where she works because these students represent a group that is
easily accessible to the researcher and suitable for collecting the data required by the research.
This method was chosen considering time and resource constraints and offered the most
practical solution under the current circumstances (Yildinm & Simsek, 2013). Therefore, the
sample was selected from the group to which the researcher had the easiest access and
ensured the data collection that would serve the purpose of the research.

Data Collection Tools
In this study, three different data collection tools were used:

e Origami Belief Scale in Mathematics Education (OBSME)
e Self-Efficacy Scale for the Use of Origami in Mathematics Education (SSOME)
e Semi-structured Interview Form

The researcher used these tools to analyse the collected data, and each is explained in detail in
the relevant sections.

Origami Belief Scale in Mathematics Education (OBSME)

In this study, pre-service mathematics teachers' beliefs about using origami in mathematics
education were determined using the Origami Belief Scale in Mathematics Education developed
by Arslan (2012). The rating scale is a 6-point Likert type and consists of 26 items. Responses
were graded as “Strongly Disagree (1)", “Disagree (2)", “Somewhat Disagree (3)", “Somewhat
Agree (4)", "Agree (5)", and “Strongly Agree (6)". The measurement tool can obtain a minimum
score of 26 and a maximum score of 156. The Cronbach Alpha coefficient of the scale
calculated in the original study was .95. Within the scope of our research, the Cronbach's Alpha
coefficient of this scale was calculated as .73. Although the Cronbach's Alpha coefficient
obtained in this study is lower than the coefficient in the original research, it meets the value of
.70 and above (Nunnally, 1978), which is considered reliable in the literature. This difference in
the reliability coefficient may be due to factors such as differences in sample size,
characteristics of the participant group, or changes in the context in which the instrument was
administered.

Self-Efficacy Scale for the Use of Origami in Mathematics Education (SSOME)

In this study, mathematics teacher candidates' self-efficacy perceptions towards using origami
in mathematics education were determined with the Self-Efficacy Scale for the Use of Origami
in Mathematics Education developed by Arslan (2012). The rating scale is a 9-point Likert type
and consists of 8 items. Responses were graded from “Insufficient (1)" to “Very Sufficient (9)".
The measurement tool can obtain a minimum score of 8 and a maximum score of 72. In the
original scale, Cronbach's alpha coefficient was calculated as .95. Within the scope of our
research, the Cronbach's Alpha coefficient of this scale was calculated as .93.
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Semi-structured Interview Form

The other data collection tool used in the study was a semi-structured interview form prepared
by the researchers to understand the pre-service teachers' views on mathematics and Origami
in depth. This form was designed to determine how pre-service teachers use Origami in
mathematics education, what advantages and disadvantages they observe in this process, and
how they associate Origami with mathematics concepts. The literature on using origami in
education was considered when developing the interview form. For example, Boakes (2009)
examined how Origami can help students understand mathematical concepts. In addition, Gur
and Kobak-Demir (2017) examined the effects of using Origami in education on students and
teachers. Such studies played an important role in determining the focal points of the questions
in our study. In addition, the guidelines on qualitative research methods proposed by Yildirm
and Simsek (2013) were taken into consideration in the development of the interview form.
These guidelines provide basic principles on how qualitative data collection tools should be
structured and contribute to the development of the form by the purpose.

Data Collection

In this study, a sequential explanatory design was used. In this context, data collection was
carried out in two stages: Quantitative data were collected in the first phase, and qualitative data
were collected in the second phase. In the first phase of the study, quantitative data were
collected. These data were collected twice, at the beginning (pre-test) and the end (post-test) of
the study, using the Origami Beliefs in Mathematics Education Scale (OBSME) and the Self-
Efficacy Scale for the Use of Origami in Mathematics Education (SESEMES) forms. Participants
completed these forms through Google Forms, an online platform. These forms were used to
measure the participants' beliefs and self-efficacy levels regarding the effects of Origami in
mathematics education. The collected data were securely stored on Google Drive.

After analysing the quantitative data, the qualitative data collection phase was initiated to
examine these findings in depth. At this stage, face-to-face semi-structured interviews were
conducted with pre-service teachers. The interviews were planned to understand the reasons
behind the quantitative findings obtained during the research process and the participants'
experiences in more detail. The interviews focused on the participants' perceptions of the role
of origami in mathematics education, their experiences and the changes they experienced
during the process. These interviews were organised regularly throughout the course and lasted
approximately 30-45 minutes each. The interviews were audio-recorded, and transcripts were
prepared and used for qualitative data analysis. In keeping with the nature of the sequential
explanatory design, the qualitative data provided a better understanding of the quantitative
findings. They allowed for a more comprehensive interpretation of the research results. In both
quantitative and qualitative data collection processes, the confidentiality and security of the data
were meticulously maintained.

Elective Course Application Process

The Mathematics and Origami elective course was planned as two hours per week for 14 weeks
with a fun and attention-grabbing approach associated with the outcomes of the elementary
mathematics curriculum and carried out meticulously. At the beginning of the course, pre-
service teachers' attention was attracted by the presentation of interesting information about
the origins and history of origami. From the first week onwards, the pre-service teachers had
the opportunity to create their own Origami artifacts by participating in hands-on activities.
However, the actual depth and systematic approach started in the fourth week. Pre-service
teachers were offered free Origami activities in the second and third weeks of the course. This
allowed them to explore their creativity and skills. Then, starting from the fourth week, the
Ministry of National Education's Primary Education 1-8. Grade Mathematics Curriculum (2018)
of the Ministry of National Education, the content of the course was meticulously planned. For
example, to support the “Angle Measurements and Transformations” topic in the 5th grade
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mathematics program, different angles and how they can be measured were concretely shown
to the students using Origami. In this process, students were given a better understanding of
geometric concepts by measuring and comparing the angles formed during Origami folding.

Origami has natural gains that improve pre-service teachers' hand skills, attention and
concentration, problem-solving skills and three-dimensional thinking capacities. In this context,
the lesson was taught by selecting Origami shapes compatible with the mathematics outcomes
determined each week, and discussions were held with the pre-service teachers on how to
establish this relationship and how the teaching could be enriched. Through Origami, pre-service
teachers experienced mathematical concepts such as geometry, symmetry, measurement and
spatial awareness concretely and visually. For example, pre-service teachers learned the
properties and relationships of geometric shapes during origami folding by transforming a two-
dimensional paper into a three-dimensional structure. In addition, topics such as symmetry and
angle measurements were reinforced in a practical way through Origami activities. These
natural gains of Origami strengthened the pre-service teachers' skills in mathematics education
and made the learning process more effective.

In the last week of the course, a general evaluation was made to review the knowledge and skills
acquired by the pre-service teachers. Scales and semi-structured interview forms were used
before and at the end of the course to collect the data systematically. The scales were reapplied
in the last week of the course, and the pre-service teachers' progress was evaluated. Interviews
were conducted at regular intervals based on the study methodology. This approach provided
essential data in terms of understanding how effective the instruction was regarding the natural
outcomes of origami and the development of pre-service teachers' mathematical skills.

Data Analysis

This study's quantitative data were first collected and analysed using a sequential explanatory
design. Descriptive statistics, dependent groups t-tests and effect size calculations were used
to analyse the quantitative data. Before statistical analysis, normality of the data and descriptive
statistics values (mean, standard deviation, skewness, kurtosis, etc.) were evaluated by the
Shapiro-Wilk test, and the t-test was applied on the data that met normality. According to Green
and Salkind (2016), it may not be sufficient to determine whether the difference between two
measurements in the t-test for dependent groups is significant. Therefore, in addition to the t-
test, effect size (Cohen's d) calculations were also performed. The effect size is used to assess
the practical significance of the difference obtained by the t-test. In this context, effect size
calculations provide more information about the magnitude of the difference and reveal how
effective statistically significant results are. The effect size is calculated with the following
formula:

Dif ference between measurement means
Standard deviation of dif ference scores

The content analysis method was used to analyse qualitative data. In this analysis, the answers
to the questions in the semi-structured interview form were used as data sources to understand
pre-service mathematics teachers' perceptions about mathematics education with origami in
depth. The data obtained were organised, categorised, and coded. The themes identified under
each category are given in Table 1.

Table 1 Shapiro-Wilk test results for VET and VETLSS scale data

Themes Categories Codes

- 8 Having knowledge about origami and associating it ~ Has knowledge about origami. Associates
S 2% < with mathematics education. it with mathematics education.

€5 % ‘(% Has knowledge about origami. Does not
S&©®<= S  Therole of origamiin making mathematical associate it with mathematics education.
58 (20 ©  concepts concrete and meaningful. No knowledge about origami.
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Fun, aesthetic and problem solving skills Open
development aspects of origami in maths lessons. It's fun
Aesthetics

Useful

Interesting and remarkable

Developing fine muscle skills
Student-centred

Problem solver

Embodiment

Creative

Ensuring mathematical motivation and Orienting the environment towards maths
specialisation by integrating Origami into the and origami

educational process. Allocate more time

Exhibit intrinsic motivation

Discover

Enjoyment

Associating maths concepts with origami
Choosing Origami projects suitable for
student level

Patience

Specialisation

Making the maths teaching process Not suitable for individual differences
of origami fun and remarkable. Evaluation challenges

Developing hand skills

Interest and attracting attention

Making the maths teaching process fun
Facilitating maths education

Material supply

Embodiment

Develop creative thinking and aesthetic
perception

Time constraints

Student-centred approaches and taking individual Taking individual differences into account
needs into consideration. Considering the needs of children
Developing an objective point of view
Making origami part of maths lessons
To exhibit a student-centred approach
Develop patience and empathy

Encouraging student-centred and creative thinking
in mathematics education.

Contribution

Selecting projects appropriate to student level and
taking individual differences into account.

Teaching Process and

Assimilation

Practical difficulties such as material
supply and time constraints.

Traditional Tools

Making origami a permanent part of the lesson and
developing empathy.

Settlement and [Comparison of Origami with |Adaptation of Origami to the |[Meaning Attribution and

the teaching

adaptation in
process

As a result, the findings collected under these themes show that pre-service mathematics
teachers offer a broad perspective on the role of origami in mathematics education. These
themes were interpreted and analysed in line with the methods suggested by Creswell (2018),
Patton (2014), and Yildinrm & Simsek (2013). In the research process, the qualitative data
collected after the quantitative data were obtained in specific periods with the intermittent
measurement method. In this method, a model was applied in which the changes experienced
by the participants in the math and Origami lesson process were monitored and analysed as a
five-stage process. Through intermittent measurement, the development and changes of the
participants in the process were systematically monitored, and thus, how the changes in the
process developed were examined in depth. The sequential explanatory design was applied by
collecting and analysing quantitative data and then deepening these findings with qualitative
data. This method paved the way for the research to be called a mixed method and ensured the
integration of quantitative and qualitative data. As a result, this approach allowed for a more
comprehensive and richer interpretation of the study's findings.

Validity and Reliability

Some validity and reliability measures were taken within the scope of the research. Reliability
coefficients of the data obtained from the scales were calculated. In addition, the researcher,
who is the lecturer of the elective course, adopted the principle of moving away from prejudices
and preconceived ideas about mathematics and origami. She exhibited a neutral approach to
prevent the prior knowledge gained from the literature reviews from affecting her research.
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Then, the researcher used phenomenological reduction in this research process by trying to
predict the data obtained from pre-service teachers with an independent reasoning power. This
approach is recommended in phenomenological studies regarding reliability (Dowling, 2012).

The interviews were audio-recorded, and then these recordings were transcribed and converted
into written texts. This method ensured the interview data were obtained reliably (Merriam,
2013). Approval was obtained from the pre-service teachers who participated in the interviews
for the audio recordings and the use of the data. In order to increase reliability in the coding and
analysis process, the data obtained from the audio recordings were compared with the written
interview forms and content analysis was carried out. In this process, the interview texts
obtained by transcribing the audio recordings and the written forms were analysed together to
provide data diversity, thus increasing the validity of the research. Data diversity is important to
increase reliability and validity in qualitative data analysis.

In order to ensure content validity, the interview questions were designed to cover the purpose
and questions of the research. In this process, the expert review method was used to increase
the validity of the interview form. Expert review was carried out by taking the opinions of three
academicians experienced in their fields (Yildinm & Simsek, 2013). One of these academics
specialised in educational sciences, the other in mathematics education, and the third in
qualitative research methods. The experts were asked to evaluate the scope and
appropriateness of the interview questions. After the expert review, some adjustments were
made to make the questions more transparent and understandable. For example, if a question
was initially formulated generally, it was made more specific with the experts' suggestions. In
addition, some questions were restructured, and some additional questions were added in line
with the experts' feedback. This process was considered an important step towards increasing
the content validity of the research.

Within the scope of content validity, in order to ensure that the interview questions
comprehensively address the Origami experiences and views of the pre-service mathematics
teachers, a literature review was conducted, and the questions were structured accordingly. As
aresult of the literature review, it was ensured that the questions were compatible with a specific
theory or previous research (Biylkoztlrk et al., 2016). Three different coders were used in the
data analysis, and a consensus was reached in the coding process. In the analysis of the
interview data, the method of independent coding by more than one researcher and comparison
of the coding was adopted (Miles & Huberman, 1994). As a result of the calculation of the
agreement between the coders, it was found that the agreement between them was 96% by
Cohen's Kappa method. This high agreement rate ensured the coding process's reliability and
the data's consistency.

Findings

The findings obtained within the scope of the research are as follows.
Findings Related to Quantitative Measurements

The study data's central tendency measures, skewness, and kurtosis coefficients were
examined to check whether they showed a normal distribution. The data showed a normal
distribution, and this acceptance was validated by testing with the Shapiro-Wilk test. The results
are presented in Table 2.

Table 2 Shapiro-Wilk test results for VET and VETLSS scale data

Statistics SD p
VET Scale 947 26 .200
VETLSS Scale 951 26 243
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Table 2 shows that the scales' data show normal distribution (p>0.05). In this context,
parametric tests were applied to the data. The study analysed whether there is a significant
difference between participants’ mean scores on both scales using the related sample t-test
technique. The results are given in Table 3 and Table 4.

Table 3 Paired sample t-test results of students' pre and post-test mean scores of the MEQI scale

n X S SD t p*
Pre-Test 26 118.03 9.27 25 -5.209 0.000
MMEO Scale
Final Test 26 129.07 12.37
*p<01

In a class of 26 students in which the effect of associating origami activities with the
mathematics curriculum outcomes on pre-service mathematics teachers' perceptions of their
beliefs about the use of origami in mathematics education was investigated, as a result of the
t-test for related samples conducted to determine whether there was a difference between the
mean belief scores applied at the beginning and end of the course, the difference between the
mean scale score applied at the beginning of the course (pretest = 118.03) and the mean scale
score applied at the end of the course (posttest = 129.07) was found to be significant [t(25) = -
5.209, p < 0.01].03) at the beginning of the course (pretest = 118.03) and at the end of the course
(posttest = 129.07) was found to be significant [t(25) = -5.209, p < 0.01]. In addition, the effect
size was calculated as d = 1.02. According to Cohen et al.'s (2013) effect size classification, this
finding is at a large effect level. This finding shows that pre-service mathematics teachers'
beliefs about using Origami in mathematics education increased significantly by associating
Origami activities with the mathematics curriculum outcomes. In other words, it was concluded
that Origami activities greatly affected pre-service mathematics teachers' beliefs about using
Origami in mathematics education.

Table 4 Paired sample t-test results of students' pre and post-test mean scores of the MEOSRLS scale

n X S SD t p*
VETERA Scale Pre-Test 26 40.53 13.09 25 -5.685 0.000
Final Test 26 51.65 9.79

The association of origami activities with the outcomes of the mathematics curriculum
significantly affected the self-efficacy perceptions of pre-service mathematics teachers towards
using origami in mathematics education. In a class of 26 students, according to the pre-test and
post-test results, it was determined that there was a significant difference between the self-
efficacy scores applied at the beginning and end of the course. While the average score in the
scale applied at the beginning of the course was 40.53, this score increased to 51.65 at the end.
The results of the paired samples t-test showed that this difference was statistically significant
[t(25) = -5.685, p < 0.01]. In addition, the effect size (d = 1.11) indicates a significant effect level.
These results show that origami activities significantly increased pre-service teachers'
perceptions of self-efficacy regarding using origami in mathematics education. In addition, the
effect size was calculated as d=1.11. This finding indicates a significant effect level. This shows
that the mathematics teacher candidates' associating Origami activities with the outcomes of
the mathematics curriculum significantly increases their self-efficacy perceptions towards
using Origami in mathematics education.

Findings Related to Qualitative Data

Within the scope of the research, the changes experienced by prospective mathematics
teachers in teaching mathematics and origami lessons emerged as a five-stage process, as
shown in Figure 1.
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3. Assimilation

Origami in Math

Lesson

2. Meaning
Attribution

1. Recogpnition
and
Association

Figure 1. Five-stage change process
Phase 1: Recognition and association

The category of recognition and association refers to how the pre-service teachers defined
Origami and associated it with mathematics education. At the beginning of the lesson, the
participants' processes of recognising Origami and associating it with mathematics were
emphasised

Sample quotations and explanations about the participants’ views are given below:
P6: "Origami is the art of folding paper. It can be done as a hobby."

The participant coded K6 sees origami as an art and hobby and does not associate it with
mathematics education. This view shows that the participant had difficulty perceiving origami
as a mathematical tool. In this case, it is understood that such participants may need more
information and guidance about when Origami should be used as a teaching tool.

P24: "Although | know origami as the art of folding paper, | think it can help students to see
intertwined geometric shapes while folding paper, but | cannot fully associate it with
mathematics."

Although P24 sees origami as a potential tool for teaching geometric shapes, he has difficulty
directly associating it with mathematical concepts. This suggests that the participant needs
more information and guidance to use Origami in a teaching context.

The findings are important for understanding how pre-service teachers perceive Origami and
how they relate it to mathematics education. While most participants defined Origami as an
artistic activity, some had difficulty associating it with mathematics education. These findings
suggest that more training and information are needed to use origami effectively in
mathematics education.

Stage 2: Attribution of Meaning

At this stage, it was analysed how the pre-service teachers associated Origami with the meaning
of mathematics education. The participants expressed Origami's contributions to mathematics
education in various ways. Sample quotations and explanations of these quotations are given
below:

P8: "It can be used as a tool that makes boring maths lessons more fun; it can keep children's
focus on the lesson longer."

This statement shows that pre-service teachers perceive that origami can add fun to
mathematics lessons and thus increase students' interest in the lesson.
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P11: "l do not doubt it will improve students' fine motor skills and provide us with fun time. So |
think it will be an efficient lesson."

The participant states that Origami can make the lesson fun and productive while developing
students' motor skills. Thus, origami is a versatile learning tool that develops students' physical
and mental skills together.

The findings show that pre-service teachers are optimistic about using Origami as a fun and
instructive tool in mathematics education. They believe that Origami can increase students’
interest in mathematics lessons and make learning more efficient.

Stage 3: Assimilation

How the pre-service mathematics teachers assimilated and adopted Origami was examined at
this stage. The participants learned different folding techniques and made various
mathematical origami shapes. They said they developed these skills with pleasure and became
experts in time. Sample quotations and explanations of the participants' views are given below:

P1: "Students often start the mathematics lesson with a prejudice, and the teacher can break it.
In order to ensure that students listen to the lesson and actively participate, it is possible to do
activities without distracting from the lesson. Origami is one of them."

P1 emphasises that Origami can effectively break students' prejudices in mathematics lessons
and increase student participation. The learning process is perceived as more effective when
the lesson structure is more dynamic and students can participate actively.

P20: "I will recommend Origami to all mathematics teachers.”

P20 stated that he thought Origami was an effective method in mathematics education and
would recommend it to other teachers. Origami is a creative and practical tool for teaching
mathematics, and it can help teachers make lessons more enjoyable and efficient. The
participant found the classroom applications of Origami positive and stated that a broader range
of teachers should adopt this method.

At this stage, the pre-service teachers stated that associating Origami with mathematics made
the lesson interesting and instructive. The participants realised the effectiveness of Origami in
the lessons and planned to use this method in their teaching practices. This shows that Origami
contributed to the professional development of pre-service teachers and made their lessons
more effective.

Stage 4: Comparison

At this stage, how the prospective mathematics teachers integrated origami into the
mathematics education process was examined by comparing it with traditional tools. The pre-
service mathematics teachers stated that origami makes students more active in the
mathematics learning process, improves their high-level cognitive skills, and creates differences
from traditional methods. However, some practical difficulties were also emphasised. Sample
quotations and explanations of the participants’ views are given below:

P14: "Besides being interesting and attention-grabbing, it is a lesson that requires preliminary
preparation and special materials, even if it is simple."

Although P14 accepts that origami attracts attention and arouses interest in lessons, he states
that the preliminary preparation and material supply required to implement this method may
cause difficulties for teachers. In order to carry out origami activities effectively, teachers need
to make the necessary preparations and provide appropriate materials before the lesson. This
may require extra effort in terms of time and resources to plan and implement the lesson. These
factors may have affected the participant's perception.
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P4: "Although this lesson is fun and enjoyable, the lesson time needs to be managed and used
well."

P4 states that origami makes math lessons more fun but also emphasises the importance of
time management. For creative and interactive activities such as origami to be implemented
efficiently during the lesson, time should be planned well and used effectively. Otherwise,
covering all the targeted topics during the lesson may be difficult. Therefore, it is emphasised
that teachers should pay special attention to time management while making lesson plans.

P2: "When evaluating mathematical outputs, it may be a problem to give higher grades to
Origami products close to me."

P2 expresses the difficulties of remaining objective in the origami evaluation process. She states
that when evaluating artistic and creative activities such as origami, teachers may give higher
grades to works with which they feel personal liking and affinity.

All pre-service mathematics teachers stated that Origami makes the mathematics teaching
process fun, attracts student interest and attention, and develops embodiment and creative
thinking skills. However, practical difficulties, such as material supply, time management, and
individual differences, must also be considered to use origami effectively. It was also stated that
care should be taken to remain objective in the evaluation process. These findings show that
Origami can be a powerful tool in education, but some precautions must be taken for its
successful implementation.

Stage 5: Settlement

Pre-service mathematics teachers focus on the students in the settling phase of Origami and
make them a part of the mathematics lesson. In this process, while adapting Origami to
individual needs, they enable students to understand mathematical topics with patience and
empathy better. Sample quotations and explanations of the participants’ views are given below:

P13: "Origami is a technique that develops creativity and thanks to this activity, mathematics
education can be done more efficiently. It will be a part of my maths lessons."

P13 stated that origami is a technique that encourages creativity and can increase efficiency in
mathematics education. Developing students’ creative thinking skills can enable them to
approach mathematical problems from different perspectives. Origami makes abstract
mathematical concepts concrete and increases students' interest and participation in
mathematics lessons. P13 emphasised that origami should have a permanent place in his
lessons and acknowledged how this method can be effective in education.

P7: "l think origami is an innovation for mathematics lessons. It is suitable for different
techniques, shapes, and age groups. It also minimises individual differences."

P7 emphasises that Origami offers an innovative approach to mathematics lessons and is
flexible enough to appeal to different age groups. It can be adapted to students' abilities and
learning speeds, minimising their differences and ensuring that each student learns at his/her
level. This feature increases the effectiveness of the lessons and makes the learning process
fairer and inclusive.

P5: "Origami is one of the things that a student can do at the beginning of a lesson or during the
most fun moments of a lesson, which is related to mathematics education”.

P5 states that origami can take place in the lessons' most fun and compelling moments and
can be a learning tool related to mathematics. Origami keeps students' interest in the lessons
alive and allows them to learn mathematical concepts in a more fun way. This approach can
make the lesson an activity that students enjoy rather than a tedious obligation. P5 stated that
Origami can be used in the most exciting moments of the lesson to increase students'
motivation.
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At this stage, the prospective mathematics teachers exhibit a student-centred approach and
make Origami a part of the mathematics lesson. Origami enables each student to learn at
his/her own pace by considering individual differences while providing students with patience
and empathy. In this way, it helps students to understand mathematical subjects more deeply
and effectively. The pre-service teachers realised that Origami makes the lessons more
innovative, fun and instructive, and they plan to integrate this method into their teaching
practices.

Conclusion, Discussion, and Recommendations

The primary purpose of this study is to examine the effect of associating origami activities with
the mathematics curriculum on pre-service mathematics teachers' beliefs and perceptions of
self-efficacy regarding the use of origami in mathematics education. The findings reveal pre-
service teachers' changes in this process and origami's role in mathematics education.

Results

The study's quantitative findings show that associating origami activities with the outcomes of
the mathematics curriculum significantly affected pre-service mathematics teachers' beliefs
and perceptions of self-efficacy regarding using origami in mathematics education. In particular,
significant increases were observed in the participants' beliefs and self-efficacy perceptions
during the course. These results show that Origami can be an effective teaching tool in
mathematics education and contribute to pre-service teachers' professional development. The
qualitative findings of the study reveal that pre-service teachers experienced a five-stage change
process regarding the use of Origami: Recognition and Association, Attribution of Meaning,
Absorption, Comparison and Accommodation. Throughout this process, it was observed that
pre-service teachers' attitudes towards Origami changed from neutral to positive, and they
realised the potential of this method to enrich mathematics education.

Discussion

This study's findings show that using Origami activities in mathematics teaching significantly
improves pre-service teachers' beliefs and self-efficacy perceptions. Quantitative findings
revealed that integrating Origami into the mathematics curriculum strengthened pre-service
teachers' self-efficacy perceptions and beliefs about using this method. These findings align
with previous research and become part of a broader debate in the literature on the effects of
creative teaching methods in education.

For example, Taylor and Hinton (2020) state that using creative and concrete materials in
education increases student engagement and makes abstract mathematical concepts more
understandable. Similarly, Sun et al. (2019) emphasise that art-based methods in mathematics
education improve students' visual-spatial thinking skills and increase their problem-solving and
conceptual understanding levels. In this context, this study's findings show that Origami
positively affects pre-service teachers' self-efficacy perceptions and their general beliefs about
using creative materials in teaching.

The study's qualitative findings revealed that the pre-service teachers underwent a five-stage
change process towards using Origami as a mathematics teaching tool. This process evolved
from the initial perception of Origami as an artistic activity to the acceptance of Origami as a
powerful tool for teaching mathematical concepts. This result is based on Rogers' Diffusion of
Innovations Theory (Rogers, 2003). According to the theory, adopting an innovation occurs
when individuals first gain awareness, then understand, try, evaluate and finally adopt this
innovation. This study's gradual change in pre-service teachers' attitudes towards Origami is
compatible with this theory.
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In the studies conducted by Boakes (2009) and Budinski et al. (2019), it is emphasised that
Origami increases interest in mathematical concepts and teachers' confidence in using this
method. Similar findings observed in this study reveal that Origami creates a positive change in
pre-service teachers' beliefs and self-efficacy perceptions. The teaching strategies that pre-
service teachers learn during Origami activities have the potential to be reflected in future course
practices, supporting the long-term effects of this method in education.

In addition, studies conducted by Masal et al. (2018) and Avcu and Avcu (2019) show that pre-
service teachers adopt innovative methods such as Origami, which they initially hesitated, as an
effective tool in mathematics education over time. The findings of these studies shed important
light on how pre-service teachers adopt creative teaching methods. This suggests that
integrating creative activities in teacher education programmes is critical in promoting
professional development. For example, methods such as origami promote understanding of
mathematical concepts and help teachers gain flexibility and develop creative approaches in
their teaching (Holden et al., 2022).

At this point, it is necessary to mention the broader literature on the role of creative education
methods. According to Bandura's (1997) social cognitive theory, self-efficacy is directly related
to an individual's beliefs about accomplishing a task, which are shaped through experience and
achievement. This study demonstrates how creative activities such as origami strengthen pre-
service teachers' perceptions of self-efficacy. Mainly applied teaching methods reinforce the
belief that individuals can succeed and encourage them to try new methods. This may
contribute positively to the future professional practice of pre-service teachers.

The study's findings also support the international literature showing that Origami has the
potential to make mathematical concepts more concrete. Cooper et al. (2004) state that Origami
improves teachers' ability to make mathematical topics more comprehensible, reinforcing pre-
service teachers' confidence in this method. In particular, pre-service teachers' integration of
this method into mathematics education can help students understand abstract mathematical
concepts more easily (Noss & Hoyles, 2006).

However, some limitations of the study should also be considered. First, the sample is limited
to pre-service teachers of a particular university, which may limit the generalisability of the
results. Second, the data collection tools used in the study were based on self-reports, which
may lead to biased responses. Future studies can consider these limitations, and larger samples
and different data collection techniques can be used.

Recommendations

In line with the findings of this study, it is suggested that Origami and similar creative activities
should be integrated into teacher training programmes more widely. In addition, studies
examining the effects of Origami activities on students of different age groups can be
conducted. For example, investigating how Origami can be used not only in mathematics
education but also in other disciplines such as science or engineering education can place the
potential of this method in a broader context. Furthermore, longer-term research would help
evaluate Origami's lasting effects on pre-service teachers' professional development.

In conclusion, this study shows that Origami can be an effective tool in mathematics teaching
and significantly contributes to developing preservice teachers' self-efficacy. Integrating
creative approaches such as origami into teacher education programmes will enable pre-service
teachers to develop innovative and effective teaching strategies.
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Arastirma Makalesi Acik Erisim

Matematik ogretmen adaylarinin origami kullanimina yonelik
inang ve 0z yeterlik algilari: Karma yontem ¢aligmasi
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OZET

Origami, matematik 6gretmeni adaylari igin yaratici bir arag olabilir ve 6grencilerin soyut matematik kavramlarini
somutlastirmasina yardimci olarak 6grenmeyi gtiglendirebilir. Bu nedenle, Origami'nin matematik derslerindeki
kullanimi, 6gretmen adaylarinin algilar ve ogretim stratejilerini gelistirmek igin onemli bir kaynak olabilir. Bu
calismanin amaci Origami etkinlikleri ile matematik o6gretim programi kazanimlarinin iliskilendirilmesinin,
matematik dgretmeni adaylarinin matematik egitiminde Origami‘nin kullanimina yonelik inang ve 0z yeterlik algilari
uzerindeki etkisini incelemektir. Calismada karma arastirma yontemi benimsenmis, tek gruplu 6n test-son test
deneysel desen ve biittincll fenomenoloji kullanilmistir. Calisma grubunu yirmi alti matematik 6gretmen adayi
olusturmaktadir. Sonuglar, Origami etkinlikleri ile matematik 6gretim programi kazanimlarinin iliskilendirilmesinin,
dgretmen adaylarinin matematik egitiminde Origami'nin kullanimina yonelik inang ve 6z yeterlikleri Uzerinde
anlamli bir etkisi oldugunu ortaya koymustur. Ayrica, bu ders surecinde katilimcilarda Origami'ye iliskin 5 asamal
bir degisim sureci olusmustur: Tanima ve iliskilendirme, anlam ytkleme, 6zimseme, karsilastirma ve yerlestirme.
Bu sonuglar 6gretmen adaylarinin matematik ogretme surecinde Origami'yi bir arag olarak kullanmaya yonelik
inang ve Ozyeterliklerinin olumlu sekilde degistigini gostermektedir. Calismanin sonunda, 6gretmen o6gretim
programlarinda Origami'ye daha fazla yer verilmesi ve mevcut arastirmalarin yani sira daha ileri aragtirmalarin
yapllmasi ile 6gretmen adaylarina yonelik egitim materyallerinin gelistiriimesi gibi dnerilere yer verilmistir.

ANAHTAR KELIMELER

Matematik, Origami, inang, Oz yeterlik.
Giris

Matematik, insanligin evreni anlama gabasinin en eski ve en etkili araglarindan biridir. Antik
caglardan beri, matematik sadece bir ders degil, ayni zamanda 6grencilerin analitik ve mantiksal
distinme becerilerini sekillendiren bir distnce sistemidir (National Research Council, 2007).
Buna ragmen, matematik dersinin soyut ve zor olarak algilanmasi, 6zellikle ilkogretim duzeyinde,
ogrencilerin bu dersi anlamada ve sevmekte zorluk yasamasina neden olmaktadir (Metje ve ark.,
2007; Attard, 2011). Geleneksel 6gretim yontemlerinin, matematigi ezbere dayali bir ders haline
getirdigi ve bu nedenle kavramsal anlamayi zorlastirdigi da sikga elestiriimektedir (Kogce, 2020).
TUm bunlar matematik egitim surecinde olumsuzluklara neden olabilir. Bunlar matematik
egitimi sdrecinde hem ogrencileri hem de 6dretmenleri etkiler (Cuevas & Berou, 2016). Bu
olumsuzluklarla beraber etkisiz bir 6grenme ortami 6gretmenlerin konuyu etkili bir sekilde
ogretme becerilerine olan guvenlerini ve inanglarini sarsabilir (Jojo, 2020). Bu baglamda
Oogretmen adaylarinin inang ve Ozyeterlikleri, ¢agdas zenginlestiriimis ogretim yontemleri
(Arslan, 2012; Aydin, 2021); (6rnedin Origami ile matematigin egitimi gibi somutlastirici ve
kolaylastirici yontemler) ile arttirilabilir (Wares, 2016; Wares & Elstak, 2017). Clnkid Origami,
matematiksel kavramlari somutlastirarak ogrencilere daha kolay anlamalarini saglayan bir
gorsel ve dokunsal deneyim sunan gagdas bir 6gretim yontemidir (Arici & Aslan-Tutak, 2013).
Ogrencilere, sekillerin dzelliklerini kesfetmek, geometrik kavramlari anlamak ve matematiksel


https://orcid.org/0000-0002-1398-6935

547 ODUSOBIAD

dusunme becerilerini gelistirmek igin ¢esitli katlanis ve sekil olusturma teknikleri ogretir. Bu
yontem, 6drencilere soyut matematik kavramlarini somut bir sekilde deneyimleme firsati sunar
(Respitawulan & Afrianti, 2019).

Origami ve Matematik

Origami, Japon kagit katlama sanati olup "ori" katlamak, "kami" ise kagit anlamina gelmektedir
(Beech, 2009). GUnumtizde Origami, sadece bir sanat formu olmanin 6tesinde, egitim, bilim ve
mihendislik gibi alanlarda da yaygin bir sekilde kullaniimaktadir. Ozellikle egitim bilimlerinde,
Origami'nin 6grenme sUreclerine katki saglayan onemli bir ara¢ oldugu kabul gormektedir
(Wares, 2013a; Glr & Kobak-Demir, 2017).

Origami, egitimde Ozellikle matematik egitimi agisindan buytk bir potansiyele sahiptir.
Psikomotor becerilerin ve el-goz koordinasyonunun gelistirilmesine yardimci olmasinin yani sira,
ogrencilere soyut matematiksel kavramlari somutlastirma imkani sunar (Wares & Elstak, 2017).
Bu da Origamiyi, matematik derslerinde kullanilabilecek etkili bir ogretim araci haline
getirmektedir. Origami hem sag beyin hem de sol beyin yarikurelerini aktive ederek, beyin temelli
ogrenmeyi destekler ve 6grencilerin analitik distinme becerilerini gelistirir (Wares, 2016). Bu
nedenle, matematik egitiminde Origami etkinliklerinin kullaniimasi, 6grencilerin 6zguvenini ve
motivasyonunu artirarak, matematiksel kavramlarin daha iyi anlagiimasina katki saglar (Arslan,
2012).

Bircok arastirmaci, Origaminin bilissel ve davranigsal becerileri gelistirme, ¢ok kulturld
farkindalik yaratma, topluluk olusturma ve grup calismasi gibi bircok egitsel faydasi oldugu
konusunda hemfikirdir (Aydin, 2021; Tugrul & Kavici, 2002). Ayrica, Origami'nin dinleme, izleme,
gorme ve yapma gibi gorsel-uzamsal becerileri icerdigi ve bu becerilerin matematiksel
kavramlari anlamak igin iyi bir temel olusturdugu belirtiimektedir (Boakes, 2009). Matematik
eqiticileri, Origami'yi ozellikle soyut matematiksel kavramlarin somutlastirimasinda etkili bir
arac olarak gormektedir. Bu nedenle, Origami etkinliklerinin matematik derslerinde kullanilarak
ogrencilere daha etkili bir sekilde ogretilebilecedi dlistintlmektedir (Wares, 2013a; Chen, 2006;
Coad, 2006; Cakmak ve ark., 2014; Masal ve ark., 2018).

Geleneksel egitim yontemlerinin sinirliliklar, ogrencilerin matematik gibi soyut derslerde
zorlanmalarina yol agmakta ve bu durum o6gretmenleri alternatif 6gretim yontemleri arayisina
yonlendirmektedir (Aydin, 2021). Bu baglamda, Origami destekli matematik egditimi, soyut
matematik kavramlarini somut hale getirerek ogrencilerin anlamalarini kolaylastiran yenilikgi ve
etkili bir yontem olarak ortaya ¢ikmaktadir (Wares, 2013b). Origami, matematiksel kavramlari
somutlastirma yetenedi sayesinde, Ozellikle gorsel-uzamsal odrenmeyi desteklerken,
ogrencilerin matematik dersine olan ilgisini ve motivasyonunu artirir (Miura ve ark., 2015a).

Bu nedenle, Origami’'nin matematik egitimi ile buttnlesik bir sekilde kullaniimasi, 6grencilerin
soyut matematiksel kavramlari daha iyi anlamalarina yardimci olabilir ve bu da matematik
egitiminde onemli bir pedagojik arag olarak degerlendiriimesini saglar (Miura ve ark., 2015b).
Origaminin bu baglamda matematik egitimine entegrasyonu hem ogretmenler hem de
ogrenciler icin matematiksel distinmenin ve problem ¢ozme becerilerinin gelistiriimesine
yonelik yeni ufuklar agmaktadir.

Aragtirmanin Onemi

Origami, matematik derslerinde soyut kavramlarin daha iyi anlasiimasina yardimci olan etkili bir
ogretim araci olarak degerlendirimektedir (Arslan, 2012). Ozellikle ilkdgretim dizeyinde,
ogretmenler matematik o6grenimini daha ilgi gekici hale getirmek ve ogrencilerin matematiksel
kavramlari derinlemesine anlamalarina yardimei olmak amaciyla Origami'yi kullanabilirler (Gur
& Kobak-Demir, 2017). Origami, ogrencilerin derslere fiziksel ve duygusal katilimini artirarak,
soyut matematiksel kavramlari somutlastirmak suretiyle bu dersin zorlayict dogasini yumusatir
ve 6grencilerin matematige karsl olumsuz tutumlarini engelleyebilir (Larkin & Jorgensen, 2016).
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Ogretmen adaylarinin Origami'ye iliskin inang ve 6z yeterlikleri, onlarin bu araci derslerde etkin
bir sekilde kullanmalarini ve 6grencilerin 6grenme sireclerini desteklemelerini saglar. inang ve
0z yeterlik, ogretmenlerin egitimde yeni yaklasimlari benimseme ve uygulama konusundaki
glivenini ve motivasyonunu ifade eder (Arslan & Bostan, 2016). Ancak Turkiye'de 6gretmen
adaylarinin Origami’'nin matematik derslerinde kullanimi konusundaki inanglari ve 6z yeterlikleri
Uzerine yapilan arastirmalar sinirlhdir (Gir & Kobak-Demir, 2017). Bu eksiklik, 6gretmen
adaylarinin bu alandaki bilgi ve becerilerinin gelistiriimesi gerekliligini ortaya koymaktadir (Masal
ve ark., 2018).

Bu baglamda, bu arastirmanin amaci, 6gretmen adaylarinin Origami'yi matematik derslerinde
etkin bir sekilde nasil kullanabileceklerini incelemektir. Arastirma, 6gretmen adaylarinin inanglari
ve 0z yeterlikleri Uzerine odaklanarak, Origami'nin matematik egitimi Uzerindeki rolinu ve
onemini ortaya koymayl amagclamaktadir. Boylece, mevcut literaturdeki bosluklarin
doldurulmasina ve egitimde Origami'nin daha etkin bir sekilde kullaniimasina yonelik katkilar
saglamayi hedeflemektedir.

Aragtirmanin Amaci

Arastirmada, Origami etkinlikleri ile  matematik ogretim programi  kazanimlarinin
iliskilendirilmesinin, matematik ogretmeni adaylarinin matematik egitiminde Origami'nin
kullanimina yonelik inang ve 0z yeterlik algilan Gzerindeki etkisini belirlemek ve Origami'nin bir
ogretim araci veya materyali olarak kullanimina iliskin goruslerindeki degisiklikleri belirlemek
amagclanmistir.

Arastirmanin sorulari su sekildedir,

1. Origami deneyimleri, matematik ogretmeni adaylarinin Origami kullanimina yonelik
inanglarini anlamli bir sekilde degistirir mi?

2. Origami deneyimleri, matematik 0gretmeni adaylarinin Origami kullanimina yonelik 6z
yeterlik algilarini anlamli bir sekilde etkiler mi?

3. Origami deneyimleri, matematik 6gretmeni adaylarinin Origami kullanimina dair algilarini
nasil degistirir?

Yontem

Arastirmanin Deseni

Bu galismada, nicel ve nitel verilerin bir arada toplandigi karma yontem kullanilmis ve bu
yontemin bir deseni olan sirali agiklayici desen tercih edilmistir (Blyukoztirk ve ark., 2016).
Karma yontemin sirali aciklayici deseninde, arastirmanin ilk asamasinda nicel veriler toplanir ve
analiz edilir; ardindan bu nicel bulgularin daha derinlemesine anlasilabilmesi igin nitel veriler
toplanir ve yorumlanir (Creswell, 2018). Bu desen, nicel bulgularin ardindaki nedenleri ve
surecleri daha iyi aciklamaya olanak tanidigi icin bu arastirmanin amacina uygun olarak
secilmistir.

Arastirmanin ilk asamasinda, nicel veriler tek gruplu on test-son test yari deneysel desen ile
toplanmistir. Bu asamada, deneyin etkisi katilimci grubun on test ve son test puanlarinin
istatistiksel olarak analiz edilmesiyle incelenmistir (Blyukoztirk ve ark., 2016). ikinci asamada
ise, nitel veriler toplanmistir. Bu suregte, 0gretmen adaylariyla yapilan derinlemesine gorismeler
araciligiyla Origami’'nin matematik egitimindeki roltne iligkin algilar ve deneyimleri incelenmistir.
Nitel veriler, nicel sonuglari daha iyi anlamamiza ve Origami'nin 6gretmen adaylarinin inanclari
ve Oz yeterlikleri Uzerindeki etkisinin nasil gergeklestigini ortaya koymamiza olanak tanimistir
(Yildinm & Simsek, 2013). Karma yontemin sirali agiklayici deseninin tercih edilmesi, bu
arastirmanin sonugclarini daha kapsamli bir sekilde ele alarak, Origami'nin matematik
egitimindeki potansiyelinin hem nicel hem de nitel boyutlarda derinlemesine incelenmesini
saglamistir.
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Arastirmanin Evreni ve Orneklemi

Arastirmanin evreni, 2023-2024 egitim-6gretim yilinda Tirkiye'nin ic Anadolu Bolgesindeki bir
Egitim Faklltesi'nde 6grenim goren matematik ogretmeni adaylaridir. Orneklem, bu fakdiltede
"Matematik ve Origami” segmeli dersini alan 26 6gretmen adayindan olugsmaktadir. Katiimcilarin
16's1 kiz, 10'u erkek olup; 18’ 2. sinif, 8'i ise 3. sinif 6grencisidir. Arastirmada, Uygun (Kolayda)
Ornekleme yontemi kullanilmistir. Uygun 6rnekleme, arastirmacinin erigiminin en kolay oldugu
katilimcilari se¢mesi durumunda tercih edilen bir yontemdir. Arastirmaci, gorev yaptig
universitedeki ders verdigi siniftan katiimcilari se¢mistir ¢linkd bu 6drenciler, arastirmacinin
kolayca ulasabilecegi ve arastirmanin gerektirdigi verileri toplamak icin uygun bir grubu temsil
etmektedir. Bu yontem, zaman ve kaynak kisitlamalar goz ontnde bulundurularak secilmis olup,
mevcut kosullar altinda en pratik ¢ozimd sunmustur (Yildinm & Simsek, 2013). Dolayisiyla,
orneklem, arastirmacinin erisiminin en kolay oldugu gruptan segilmis ve arastirmanin amacina
hizmet edecek verilerin toplanmasini saglamistir.

Veri Toplama Araclan
Bu calismada, Ug farkli veri toplama araci kullanilimistir:

e Matematik Egitiminde Origami inang Olgegi (MEQIO)
e Matematik Egitiminde Origami Kullanimina Yonelik Oz Yeterlik Olcegi (MEOOYO)
e Yari Yapilandirnimis Gorisme Formu

Bu araclar, arastirmaci tarafindan toplanan verilerin analizinde kullanilmistir ve her biri ilgili
bolimlerde detayl olarak aciklanmistir.

Matematik Egitiminde Origami inang Olgegdi (MEQIO)

Bu arastirmada, matematik ogretmeni adaylarinin  matematik egitiminde Origami’nin
kullanimina yonelik inanglari, Arslan (2012) tarafindan gelistirilen Matematik Egitiminde Origami
inang Olgedi ile belirlenmistir. Derecelendirme dlgedi 6l Likert tipi olup, 26 maddeden
olusmaktadir. Yanitlar, “Kesinlikle Katilmiyorum (1)”, “Katiimiyorum (2)", “Biraz Katilmiyorum (3)”,
“Biraz Katiliyorum (4)", “Katiiyorum (5)" ve “Kesinlikle Katiliyorum (6)" seklinde
derecelendiriimistir. Olgme aracindan en diistik 26, en yliksek 156 puan alinabilmektedir. Olcegin
orijinal ¢alismada hesaplanan Cronbach Alfa katsayisi .95'tir. Arastirmamiz kapsaminda bu
Olgegin Cronbach Alfa katsayisi ise .73 olarak hesaplanmistir. Bu calismada elde edilen
Cronbach Alfa katsayisi, orijinal ¢alismadaki katsayidan dusuk olmasina ragmen, literattrde
guvenilir kabul edilen .70 ve Uzeri de@eri (Nunnally, 1978) karsilamaktadir. Guvenirlik
katsayisindaki bu fark, orneklem buyuklugundeki farkhliklar, katilimer grubun ozellikleri veya
olgme aracinin uygulandigr baglamdaki degisiklikler gibi faktorlerden kaynaklanabilir.

Matematik Egitiminde Origami Kullanimina Yénelik Oz Yeterlik Olgedi (MEOOYO)

Bu arastirmada, matematik ogretmeni adaylarinin  matematik egitiminde Origami’nin
kullanimina yonelik 6z yeterlik algilari, Arslan (2012) tarafindan gelistirilen Matematik Egitiminde
Origami Kullanimina Yonelik Oz Yeterlik Olgegi ile belirlenmistir. Derecelendirme dlgedi 9'lu Likert
tipi olup, 8 maddeden olusmaktadir. Yanitlar, “Yetersiz (1)" ile “Cok Yeterli (9)" de@erleri arasinda
derecelendiriimistir. Olgme aracindan en dustk 8, en yiiksek 72 puan alinabilmektedir. Olgegin

orijinalinde Cronbach Alfa katsayisi .95 olarak hesaplanmistir. Arastirmamiz kapsaminda, bu
olgegin Cronbach Alfa katsayisi ise .93 olarak hesaplanmistir.

Yari Yapilandirilmis Gériigme Formu

Arastirmada kullanilan diger veri toplama araci, 6gretmen adaylarinin matematik ve Origami'ye
iliskin goruslerini derinlemesine anlamak amaciyla arastirmacilar tarafindan hazirlanan yari
yapilandiriimis gorisme formudur. Bu form, ogretmen adaylarinin Origami'yi matematik
egitiminde nasil kullandiklarini, bu surecte ne tir avantaj ve dezavantajlar gozlemlediklerini ve
Origami ile matematik kavramlarini nasil iliskilendirdiklerini 0grenmeye yonelik olarak
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tasarlanmistir. Gorisme formunun gelistirilmesinde, egitimde Origami kullanimina yonelik
literatiirdeki galismalar dikkate alinmistir. Ornegin, Boakes (2009) galismasinda, Origami’nin
matematiksel kavramlarin anlasiimasinda ogrencilere nasil yardimci olabilecegini detayh bir
sekilde incelemistir. Ayrica, Gir ve Kobak-Demir (2017) tarafindan yapilan c¢alismada,
Origami'nin egitimde kullaniminin hem ogrenciler hem de 6gretmenler Uzerindeki etkileri ele
alinmistir. Bu tdr calismalar, arastirmamizdaki sorularin odak noktalarinin belirlenmesinde
onemli bir rol oynamistir. Ayrica, gorisme formunun olusturulmasinda, Yildinm ve Simsek
(2013) tarafindan onerilen nitel arastirma yontemlerine iliskin rehberler dikkate alinmistir. Bu
rehberler, nitel veri toplama araglarinin nasil yapilandirlmasi gerektigine dair temel ilkeleri
sunmakta ve formun amaca uygun sekilde gelistiriimesine katki saglamaktadir.

Verilerin Toplanmasi

Bu arastirmada, sirali aciklayici desen kullanilmistir. Bu baglamda, verilerin toplanmasi iki
asamali olarak gergeklestiriimistir: ilk asamada nicel veriler, ikinci asamada ise nitel veriler
toplanmistir. Arastirmanin ilk asamasinda, nicel veriler toplanmistir. Bu veriler, arastirmanin
baslangicinda (6n test) ve sonunda (son test) olmak tzere iki kez, Matematik EGitiminde Origami
inang Olgegi (MEOIO) ve Matematik Egitiminde Origami Kullanimina Yonelik Oz Yeterlik Olgegi
(MEOOYO) formlari kullanilarak elde edilmistir. Katiimeilar, bu formlari gevrim igi bir platform
olan Google Form araciliiyla doldurmuslardir. Bu formlar, katilimeilarin Origami’'nin matematik
egitimindeki etkilerine yonelik inang ve 0z yeterlik dlzeylerini 6lgmek amaciyla kullaniimistir.
Toplanan veriler, Google Drive Uzerinde guvenli bir sekilde depolanmistir.

Nicel verilerin analiz edilmesinden sonra, bu bulgularin derinlemesine incelenmesi amaciyla nitel
veri toplama asamasina gecilmistir. Bu asamada, ogretmen adaylariyla yuz yuze vyari
yapilandiriimis gorismeler yapilmistir. Gorusmeler, arastirma surecinde elde edilen nicel
bulgularnin ardindaki nedenleri ve katilimcilarin deneyimlerini daha ayrintili olarak anlamak igin
planlanmistir. Gorusmelerde, katilimcilarin Origami'nin matematik egitimindeki roltne iliskin
algilar, deneyimleri ve sure¢ boyunca yasadiklari degisimler ele alinmistir. Bu gortismeler, ders
sureci boyunca belirli araliklarla dlzenlenmis ve her biri yaklasik 30-45 dakika surmustdr.
Gorusmelerin ses kayitlari alinmis, daha sonra transkriptleri hazirlanarak nitel veri analizi igin
kullanilmistir. Sirali agiklayici desenin dogasina uygun olarak, nitel veriler, nicel bulgularin daha
iyi anlasgilmasini saglamis ve arastirma sonuglarinin daha kapsamli bir sekilde yorumlanmasina
olanak tanimistir. Hem nicel hem de nitel veri toplama sureglerinde, verilerin gizliligi ve gtvenligi
titizlikle korunmustur.

Se¢meli Ders Uygulama Siireci

Matematik ve Origami segmeli dersi, ilkogretim matematik dersi 6gretim programi kazanimlari
ile iliskilendirilmis, eglenceli ve dikkat gekici bir yaklasimla 14 hafta boyunca haftalik iki saat
olarak planlanmis ve titizlikle yuratilmustur. Dersin baslangicinda, dgretmen adaylarinin
Origami'nin kokenleri ve tarihi hakkinda ilgi gekici bilgiler sunularak dikkatleri gekilmistir. ilk
haftadan itibaren, 6gretmen adaylar uygulamali etkinliklere katilarak kendi Origami eserlerini
yaratma firsati bulmuslardir. Ancak asil derinlik ve sistematik yaklasim, 4. haftadan itibaren
baslamistir. Dersin 2. ve 3. haftalarinda, 6gretmen adaylarina serbest Origami etkinlikleri
sunulmustur. Boylece kendi yaraticiliklarini ve becerilerini kesfetmeleri saglanmistir. Ardindan,
4. haftadan itibaren Milli Egitim Bakanhgn ilkogretim 1-8. Sinif Matematik Dersi Ogretim
Programr'nda (2018) belirlenen kazanimlar temel alinarak, dersin igerigi titizlikle planlanmistir.
Ornegin, 5. sinif matematik programinda yer alan "Agi Olgileri ve Donlsimler" konusunu
desteklemek amaciyla, Origami kullanilarak farkli acilar ve bunlarin nasil olgulebilecedi somut
olarak ogrencilere gosterilmistir. Bu suregte, Origami katlamalari sirasinda olusan acilarin
Olculmesi ve karsilastiriimasi ile ogrencilere geometrik kavramlarin daha iyi anlasiimasi
saglanmistir.

Origami, ogretmen adaylarinin el becerilerini, dikkat ve konsantrasyonlarini, problem ¢ozme
yeteneklerini ve Uc¢ boyutlu disinme kapasitelerini gelistiren dogal kazanimlara sahiptir. Bu
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baglamda, her hafta belirlenen matematik kazanimlariyla uyumlu Origami sekilleri segilerek ders
islenmis, Ogretmen adaylarina bu iliskinin  nasil kurulacagi ve odgretimin nasill
zenginlestirilebilecedi konusunda tartismalar yapilmistir. Origami sayesinde 6gretmen adaylari,
geometri, simetri, 6lgme ve mekansal farkindalik gibi matematiksel kavramlari somut ve gorsel
bir sekilde deneyimlemislerdir. Ornegin, Origami katlamalari sirasinda 6gretmen adaylari, iki
boyutlu bir kagidi tg boyutlu bir yaplya donusttrerek geometrik sekillerin 6zelliklerini ve iligkilerini
ogrenmislerdir. Ayrica, simetri ve agi olgumleri gibi konular, Origami etkinlikleri ile pratik bir
sekilde pekistiriimistir. Origami'nin bu dogal kazanimlar, ogretmen adaylarinin matematik
egitimindeki becerilerini guclendirmis ve 6grenme surecini daha etkili hale getirmistir.

Dersin son haftasi, genel bir degerlendirme yapilarak 6gretmen adaylarinin edindikleri bilgi ve
becerilerin gozden geciriimesi saglanmistir. Arastirma kapsaminda belirlenen oOlgekler ve yar
yapilandirnimis gortisme formu, ders oncesinde ve sonunda kullanilarak veriler sistematik bir
sekilde toplanmistir. Olgekler, dersin son haftasinda tekrar uygulanarak 6gretmen adaylarinin
ilerlemesi degerlendirilmistir. Gorlsmeler ise arastirmanin yontemine uygun olarak, belirli
araliklarla gergeklestirilmistir. Bu yaklasim, verilen egitimin Origami'nin dogal kazanimlari ile ne
kadar etkili oldugunu ve o0gretmen adaylarinin matematiksel becerilerinin gelisimini anlamak
acisindan onemli veriler sunmustur.

Verilerin Analizi

Bu calismada sirali agiklayici desen kullanilarak, dnce nicel veriler toplanmis ve analiz edilmistir.
Nicel verilerin analizi igin betimsel istatistikler, bagiml gruplar t-testleri ve etki buyuklugu
hesaplamalar kullanilmistir. Istatistiksel analiz 6ncesinde, verilerin normalligi ve tanimlayici
istatistik degerleri (ortalama, standart sapma, carpiklik, basiklik vb.) Shapiro-Wilk testi ile
degerlendiriimis ve normalligi saglayan veriler Gzerinde t-testi uygulanmistir. Green ve Salkind'e
(2016) gore, bagimli gruplar igin t-testindeki iki 6lgiim arasindaki farkin anlamli olup olmadigini
belirlemek yeterli olmayabilir. Bu nedenle, t-testinin yani sira etki blytkligi (Cohen's d)
hesaplamalari da yapilmistir. Etki buayukligu, t-testi ile elde edilen farkin pratik anlamini
degerlendirmek igin kullanilir. Bu baglamda, etki blyukligu hesaplamalari, farkin biytklugu
hakkinda daha fazla bilgi sahibi olunmasini saglar ve istatistiksel olarak anlamli sonuglarin ne
kadar etkili oldugunu ortaya koyar. Etki buyukligu asagidaki formulle hesaplanmistir:

Olgiim ortalamalart arast fark

~ Fark puanlarimin standart sapmast

Nitel verilerin analizinde icerik analizi yontemi kullanilmistir. Bu analizde, matematik ogretmeni
adaylarinin Origami ile matematik egitimine iliskin algilarini derinlemesine anlamak amaciyla yari
yapilandiriimis gorisme formundaki sorulara verdikleri cevaplar veri kaynagl olarak
kullanilmistir. Ulasilan veriler dizenlenmis, kategorilere ayrilmis ve kodlanmistir. Her bir kategori
altinda belirlenen temalar Tablo 1'de verilmistir.

Tablo 1 MEOIO ve MEOOYO 6lgegi verileri Shapiro-Wilk testi sonuglari

Temalar Kategoriler Kodlar
©  Origami hakkinda bilgi sahibi olma ve bunu Origami hakkinda bilgisi var. Matematik
=E o é matematik egitimi ile iliskilendirme. egitimi ile iliskilendiriyor.
g g ?g Origami hakkinda bilgisi var. Matematik
82 =<  Origaminin matematiksel kavramlari somutlastirma — egitimi ile iligkilendirmiyor.
53282 veanlamlikima roli. Origami hakkinda bilgisi yok.
g < g Origami'nin matematik derslerinde eglence, estetik ~ Acik
% o ®® Vveproblem gozme becerilerini gelistirme yonleri. Eglenceli
== ﬁ 2 Estetik
<> >0



Matematik egitiminde 6drenci merkezli ve yaratici
distnmeyi tesvik etme.
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Faydali

ilgi ve dikkat gekici

ince kas becerilerini geligtirici
Ogrenci merkezli

Problem ¢ozucu
Somutlastirici

Yaraticl
® Origami'nin egitim strecine entegre edilmesiyle Cevresini matematik ve Origami'ye
< matematiksel motivasyon ve uzmanlasma yonlendirme
L GEJ saglanmasi. Daha fazla zaman ayirmak
@ @ . S o . . Igsel motivasyon sergilemek
Ogrenci seviyesine uygun projelerin segilmesi ve
EE : ; Kesfetmek
=3 bireysel farkliliklari dikkate alma. X
o N Keyif almak
S 0 Matematik kavramlarini Origami'yle
£ 5 bagdastirma
R g Ogrenci seviyesine uygun Origami projeleri
= segme
5% Sabir gosterme
S5 Uzmanlasmak
Origami'nin matematik 6gretim sirecini eglenceli ve  Bireysel farkliliklara uygun olmamasi
dikkat cekici hale getirme. Degerlendirme zorluklar
El becerilerini de gelistirmesi
5 o : e
2 Materyal temini ve zaman kisitlamalari gibi pratik llgi ve d|k}<aj[_ 9ek'.C' O'F.”as.' o )
o} Matematik 6gretim surecini eglenceli
c zorluklar.
ko) kilmasi
3 Matematik egitimini kolaylastirmasi
£ Materyal temini

Somutlastirmasi

Yaratici distinme ve estetik algi
gelistirmesi

Zaman kisitlamalari

Bireysel farkliliklari dikkate almak
Cocuklarin ihtiyaclarini g6z ontinde tutmak
Nesnel bir bakis acgisi gelistirmek
Origami'yi matematik dersinin bir parcasi
yapmak

Ogrenci merkezli yaklasim sergilemek
Sabir ve empati gelistirmek

Ogrenci merkezli yaklasimlar ve bireysel ihtiyaclari
g6z onlinde tutma.

Origami'nin dersin bir parcasi olarak kalici hale
getirilmesi ve empati gelistirme.

Yerlesme ve Uyum |Araglarla Karsilastiriimasi

Ogretim Siirecinde [Origami’

Sonuc olarak, bu temalar altinda toplanan bulgular, matematik ogretmeni adaylarinin
Origami'nin matematik egitimindeki rolline dair genis bir perspektif sundugunu gostermektedir.
Analiz edilen bu temalar, Creswell (2018), Patton (2014), Yildirm & Simsek (2013) tarafindan
onerilen yontemler dogrultusunda yorumlanmis ve analiz edilmistir. Arastirma surecinde, nicel
verilerin ardindan toplanan nitel veriler, aralikli 6lgtim yontemiyle belirli zaman dilimlerinde elde
edilmistir. Bu yontemde, arastirma surecinde katilimcilarin matematik ve Origami ders surecinde
yasadiklari degisimlerin bes asamali bir stre¢ olarak izlendigi ve analiz edildigi bir model
uygulanmustir. Aralikli 6lgim sayesinde katilimcilarin sureg icerisindeki gelisimleri ve degisimleri
sistematik olarak izlenmis ve bu sayede, sure¢ icerisindeki deg@isimlerin nasil gelistigi
derinlemesine incelenmistir. Sirali aciklayici desen, once nicel verilerin toplanip analiz edilmesi,
ardindan bu bulgulann nitel verilerle derinlestirilmesi seklinde uygulanmistir. Bu yontem,
arastirmanin karma yontem olarak adlandiriimasina zemin hazirlamis ve nicel ile nitel verilerin
birbiriyle entegrasyonunu saglamistir. Sonug¢ olarak, bu yaklagim arastirmanin bulgularinin daha
kapsamli ve zengin bir sekilde yorumlanmasina olanak tanimistir.

Gegerlik ve Giivenirlik

Arastirma kapsaminda birtakim gegerlik ve glvenirlik tedbirleri alinmistir. Olgeklerden elde edilen
verilerin glvenirlik katsayilar hesaplanmistir. Bununla beraber segmeli dersin 6gretim Uyesi olan
arastirmaci matematik ve Origami‘ye iliskin on yargilarindan ve on fikirlerinden uzaklasmayi ilke
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edinmistir. Yapilan alanyazin taramalarindan edindigi on bilgilerin arastirmasini etkilemesini
engellemek adina notr yaklasim sergilemistir. Ardindan arastirmaci, 6gretmen adaylarindan elde
ettigi verileri bagimsiz bir akil gucuyle yordamaya calisarak bu arastirma surecinde
fenomenolojik indirgeme (phenomenological reduction) yapmistir. Bu yaklasim givenirlik
agisindan fenomenoloji calismalarinda tavsiye edilir (Dowling, 2012).

Yapilan mulakatlarin ses kayitlari alinmis ve ardindan bu kayitlar desifre edilerek yazili metinlere
dondsturdlmustdr. Bu yontem, gorusme verilerinin guvenilir bir bicimde elde edilmesini
saglamistir (Merriam, 2013). Gorlsmelere katilan ogretmen adaylarindan, ses kayitlarinin
alinmasi ve verilerin kullanimi i¢in onay alinmistir. Kodlama ve analiz surecinde guvenilirligi
artirmak amaciyla, ses kayitlarindan elde edilen veriler, yazili gorisme formlariyla karsilastinimis
ve igerik analizi gergeklestirilmistir. Bu suregte, ses kayitlarinin desifre edilmesiyle elde edilen
miulakat metinleri ve yazili formlar birlikte analiz edilerek veri gesitliligi saglanmis, bu sayede
arastirmanin gegcerliligi artinlmistir. Bu tur veri gesitliligi, nitel veri analizinde guvenilirligi ve
gegerliligi artirmak igin onemli bir yaklagimdir.

Kapsam gecerligi saglanmasi amaciyla, gorisme sorulari arastirmanin amacini ve sorularini
kapsayacak sekilde olusturulmustur. Bu sulrecte, gortisme formunun gegcerliligini artirmak
amaclyla uzman incelemesi yontemine basvurulmustur. Uzman incelemesi, alaninda deneyimli
g akademisyenin gortslerinin alinmasi suretiyle gergeklestirilmistir (Yildinm ve Simsek, 2013).
Bu akademisyenlerden biri egitim bilimleri, digeri matematik egitimi, Gguncusu ise nitel arastirma
yontemleri konusunda uzmanlasmistir. Uzmanlardan, gorisme sorularinin kapsamini ve
uygunlugunu degerlendirmeleri istenmistir. Uzman incelemesi sonrasinda, sorularin daha net ve
anlasilir hale getirimesi amaciyla bazi dizenlemeler yapilmistir. Ornegin, bir soru baslangigta
cok genel bir sekilde formule edilmisse, uzmanlarin onerisiyle daha spesifik hale getirilmistir.
Ayrica, uzmanlarin geri bildirimleri dogrultusunda bazi sorular yeniden yapilandiriimis ve bazi ek
sorular eklenmigtir. Bu sureg, arastirmanin kapsam gecerliginin artirilmasina yonelik dnemli bir
adim olarak degerlendirilmistir.

icerik gegerligi kapsaminda, gorisme sorularinin matematik 6gretmeni adaylarinin Origami
deneyimlerini ve goruslerini kapsamli bir sekilde ele almasini saglamak amaciyla, ilgili alan yazin
taramasi yapiimis ve bu dogrultuda sorular yapilandiriimistir. Alan yazin taramasi sonucunda,
sorularin belirli bir teori veya onceki arastirmalarla uyumlu olmasina dikkat edilmistir
(Blyukozturk ve ark.,, 2016). Verilerin analizinde, Ug farkli kodlayici ile galisilarak kodlama
slrecinde uzlasma saglanmistir. Gorisme verilerinin analizinde, birden fazla arastirmacinin
bagimsiz olarak kodlama yapmasl ve kodlamalarin karsilastiriimasi yontemi benimsenmistir
(Miles & Huberman, 1994). Kodlayicilar arasinda uyumun hesaplanmasi sonucunda, Cohen's
Kappa yontemiyle kodlayicilar arasi uyumun %96 oldugu bulunmustur. Bu yuksek uyum oran,
kodlama surecinin guvenilirligini ve verilerin tutarliigini saglamistir.

Bulgular

Arastirma kapsaminda elde edilen bulgular su sekildedir.
Nicel Olgiimlere iligkin Bulgular

Arastirmada elde edilen verilerin merkezi egilim olculeri, garpiklik ve basiklik katsayilari
incelenerek normal dagilim gosterip gostermedigi kontrol edilmis ve verilerin normal dagilim
gosterdigi kabul edilmistir. Bunun yaninda Shapiro-Wilk testi ile de sinanarak bu kabule gegerlik
kazandirnimistir. Elde edilen sonuclar Tablo 2'de sunulmustur.

Tablo 2 MEOIO ve MEOOYO 6lgegi verileri Shapiro-Wilk testi sonuglari

o Istatistik SD P
MEOIO Olegi 947 26 200
MEOQYO Olgegi 951 26 243
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Tablo 2'ye gore olgeklerden elde edilen veriler normal dagdiim gostermektedir (p>0.05). Bu
baglamda, verilere parametrik testler uygulanmistir. Arastirmada katihmcilarin her iki dlgek
ortalama puanlar arasinda anlamli bir farkin olup olmadidi iliskili orneklem t-testi teknigi
kullanilarak analiz edilmistir. Sonuglar Tablo 3 ve Tablo 4'te verilmistir.

Tablo 3 Ogrencilerin MEQIO 6lgegdi 6n ve son test ortalama puanlarinin iligkili drneklem t-testi sonugclari

n X S SD t p*
o On Test 26 118.03 9.27 25 -5.209 0.000
MEOIO Olgegi
Son Test 26 129.07 12.37
*p<01

Origami etkinlikleri ile  matematik ogretim programi kazanimlarinin iliskilendiriimesiyle,
matematik ogretmen adaylarinin  matematik egitiminde Origami'nin kullanimina yonelik
inanglarina yonelik algilari Gzerindeki etkisinin arastirldigr 26 kisilik bir sinifta, ders basinda ve
sonunda uygulanan inang puanlari ortalamalari arasinda bir fark olup olmadigini belirlemek icin
yapilan iligkili orneklemler igin t testi sonucunda, ders basinda uygulanan olgek puan ortalamasi
(ontest = 118.03) ile ders sonu uygulanan olgek puan ortalamasi (sontest = 129.07) arasindaki
farkin anlamli oldugu tespit edilmistir [t(25) = -5.209, p < 0.01]. Ayrica etki blyukligu d= 1.02
olarak hesaplanmistir. Bu bulgu Cohen ve arkadaglar’nin (2013) etki bdyUklGgd
siniflandirmasina gore buyuk bir etki dizeyindedir. Bu bulgu, matematik 6gretmen adaylarinin
Origami etkinlikleri ile matematik ogretim programi kazanimlarini iliskilendirerek matematik
egitiminde Origami'nin  kullanimina yonelik inan¢ algilarinin anlamli derecede arttigini
gostermektedir. Baska bir deyisle, Origami etkinliklerinin, matematik 6gretmen adaylarinin
matematik egitiminde Origami'yi kullanma konusundaki inanglari Gzerinde buyuk bir etkisi
oldugu sonucuna variimistir.

Tablo 4 Ogrencilerin MEOOYO 6lgedi 6n ve son test ortalama puanlarinin iliskili orneklem t-testi
sonuglari

n X s SD t p*
MEOOYO Olgegi On Test 26 40.53 13.09 25 -5.685 0.000
Son Test 26 51.65 9.79

Origami etkinlikleri ile matematik 6gretim programi kazanimlarinin iliskilendiriimesi, matematik
ogretmen adaylarinin matematik egitiminde Origami kullanimina yonelik 6z yeterlik algilari
uzerinde anlamli bir etki yaratmistir. 26 kisilik bir sinifta yapilan on test ve son test sonuglarina
gore, ders basinda ve sonunda uygulanan 0z yeterlik puanlari arasinda anlamli bir fark oldugu
tespit edilmistir. Ders basinda uygulanan olgekteki ortalama puan 40.53 iken, ders sonunda bu
puan 51.65'e yukselmistir. Yapilan iligkili orneklemler icin t testi sonuglari, bu farkin istatistiksel
olarak anlamli oldugunu gostermektedir [t(25) = -5.685, p < 0.01]. Ayrica, etki buyukligu (d =
1.117) biylk bir etki diizeyine isaret etmektedir. Bu sonuglar, Origami etkinliklerinin, 6gretmen
adaylarinin matematik egitiminde Origami'yi kullanma konusundaki 6z yeterlik algilarinda dnemli
bir artis sagladigini gostermektedir. Ayrica etki buytkltigu d= 1.11 olarak hesaplanmistir. Bu
bulgu buytk bir etki dizeyine isaret etmektedir. Bu durum, matematik o6gretmen adaylarinin
Origami etkinlikleri ile matematik 6gretim programi kazanimlarini iliskilendirmesiyle matematik
egitiminde Origami'nin kullanimina yonelik 6z yeterlik algilarinin artmasi Uzerinde etkisinin buyuk
oldugunu gostermektedir.

Nitel Verilere iliskin Bulgular

Arastirma kapsaminda matematik 6gretmeni adaylarinin matematik ve Origami dersi sUrecinde
yasadiklari degisimler, bes agsamali bir sure¢ olarak ortaya ¢ikmistir. Streg Sekil 1" gosterilmistir.
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3.0ziimseme 4 Karsilastirma

Matematik
Dersinde
Origami

2. Anlam
yiikleme 1.Tamima ve

5.Yerlesme

Sekil 1. Bes asamali degisim stireci

1. Asama: Tanima ve iligkilendirme

Tanima ve iliskilendirme kategorisi, 6gretmen adaylarinin Origami'yi nasil tanimladiklarini ve
matematik egitimiyle nasil iliskilendirdiklerini ifade eder. Dersin baslangicinda, katihmcilarin
Origami'yi tanima ve matematikle iliskilendirme surecleri tzerinde durulmustur

Asagida, katiimci goruslerine dair ornek alintilar ve agiklamalar yer almaktadir:
K6: "Origami kagit katlama sanatidir. Hobi olarak yapilabilir."

K6 kodlu katilimei, Origami'yi daha ¢ok bir sanat ve hobi olarak gormekte ve bu etkinligi
matematik egitimi ile iliskilendirmemektedir. Bu gorus, katilimcimnin Origami'yi matematiksel
bir arag olarak algilamakta zorlandiini gostermektedir. Bu durumda, Origami'nin ogretim
aracl olarak kullaniimasi gerektiginde, bu tir katiimcilarin daha fazla bilgilendirme ve
rehberlige ihtiyag duyabilecegi anlasiimaktadir.

K24: "Origami'yi kagit katlama sanati olarak bilmekle beraber, 6grencilere kagidi katlarken i
ice gecmis geometrik sekilleri gorme konusunda yardimci olabilecedini disintyorum fakat
matematik ile tam olarak iliskilendiremiyorum."

K24, Origami'yi geometrik sekillerin egitimi igin potansiyel bir ara¢ olarak gorse de bunu
matematiksel kavramlarla dogrudan iliskilendirmekte zorlanmaktadir. Bu, katilimcinin
Origami'yi ogretim baglaminda kullanmak igin daha fazla bilgi ve rehberlige ihtiyac
duydugunu gostermektedir.

Bulgular, ogretmen adaylarinin Origami'yi nasil algiladiklarini ve matematik egitimi ile nasil
iliskilendirdiklerini anlamak agisindan onemlidir. Katiimcilarin gogu, Origami'yi sanatsal bir
etkinlik olarak tanimlarken, bazilari bunu matematik egitimiyle iliskilendirme konusunda zorluk
yasamaktadir. Bu bulgular, Origaminin  matematik egitiminde etkili bir ara¢ olarak
kullanilabilmesi igin daha fazla egitim ve bilgilendirme gerektigini gostermektedir.

2. Asama: Anlam Yukleme

Bu asamada, ogretmen adaylarinin Origami'yi matematik egitiminde nasil bir anlamla
iliskilendirdikleri incelenmistir. Katiimcilar, Origami'nin matematik egitimine olan katkilarini
cesitli sekillerde ifade etmislerdir. Asagida, katimci gorUslerine dair ornek alintilar ve bu
alintilarin agiklamalari yer almaktadir:

K8: "Sikici matematik derslerini daha eglenceli bir hale getiren bir arag olarak kullanilabilir,
gocuklarin derse odagini daha uzun tutabilir."
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Bu ifade, 6gretmen adaylarinda Origami'nin matematik derslerine eglence katabilecedi ve bu
sayede ogrencilerin derse olan ilgisini artirabilecegi algisinin olustugunu gostermektedir.

K11:"Ogrencilerin hem ince motor becerilerini gelistirip hem de eglenceli zaman gegirmemizi
saglayacagindan hig siphem yok. O ylzden verimli bir ders olacagdini distnidyorum.”

Katihmci, Origami'nin 6grencilerin motor becerilerini gelistirirken ayni zamanda dersi eglenceli
ve verimli hale getirebilecedini belirtmektedir. Bu, Origami'nin ogrencilerin fiziksel ve zihinsel
becerilerini bir arada gelistiren ¢ok yonli bir 6drenme araci olarak gortlduginu ortaya
koymaktadir.

Bulgular 6gretmen adaylarinin, Origami'nin matematik egitiminde hem eglenceli hem de 6gretici
bir ara¢ olarak kullanilabilece@i konusunda olumlu oldugunu gostermektedir. Bu gorusler,
Origami'nin matematik derslerine olan ilgisini artirabilecegini ve 6grenmeyi daha verimli hale
getirebilecegi algisinin oldugunu gostermektedir.

3. Asama: Oziimseme

Bu asamada, matematik 6gretmen adaylarinin Origami'yi nasil 6zimseyerek sureg igerisinde
benimsedikleri incelenmistir. Katilimcilar, farkl katlama tekniklerini 6grenmis, bu surecte cesitli
matematiksel Origami sekillerini yapmis ve zamanla bu becerileri keyifle gelistirip
uzmanlastiklarini ifade etmislerdir. Asagida, katiimci goruslerine dair ornek alintilar ve bu
alintilarin agiklamalari yer almaktadir:

K1: "Ogrenciler cogunlukla matematik dersine bir 6nyarg! ile baslar ve bunu yikacak kisiyi de
ogretmenleridir. Ogrencilerin dersi dinlemesini, aktif katiimini saglamak igin dersten
uzaklasmadan etkinlikler yapmak mumkunddr. Bunlardan biri de Origami‘dir.”

K1, Origami'nin matematik derslerinde odrencilerin onyargilarini kirmada etkili olabilecegini
ve ogrenci katilimini artirabilecegini vurgulamaktadir. Origami ile dersin yapisini daha
dinamik bir hale getirerek, 6grencilerin aktif katilim gdstermelerine olanak saglayarak
ogrenme strecinin daha etkili hale gelecegi algisi s6z konusudur.

K20: "Matematik dersi anlatacak tim ogretmenlere Origami'yi tavsiye edecegdim."

K20, Origami'nin matematik egitiminde etkili bir yontem oldugunu distindigunu ve bu
yontemi diger ogretmenlere de tavsiye edecegini belirtmektedir. Origami, matematik
ogretiminde yaratici ve uygulamali bir arag olarak gorulebilir ve bu yontem, 6gretmenlerin
dersleri daha ilgi gekici ve verimli hale getirmesine yardimci olabilir. Katilimei, Origami‘nin
sinif igi uygulamalarini olumlu bulmus ve bu yontemin daha genis bir 6gretmen kitlesi
tarafindan benimsenmesi gerektigini ifade etmektedir.

Bu asamada, ogretmen adaylari Origami'yi matematikle iliskilendirerek, dersin hem ilgi gekici
hem de ogretici bir hale gelmesine katki sagladiklarini belirtmislerdir. Katilimcilar, Origami'nin
derslerdeki etkinligini fark etmis ve bu yontemi kendi ogretim uygulamalarinda kullanmayi
planlamaktadirlar. Bu durum, Origami'nin o6gretmen adaylarinin mesleki gelisimlerine katkida
bulundugunu ve derslerini daha etkili hale getirdigini gostermektedir.

4. Asama: Karsilagtirma

Bu asamada, matematik o6gretmeni adaylarinin Origami'yi geleneksel araglarla karsilastirarak
matematik egitimi stirecine nasil entegre ettikleri incelenmistir. Adaylar, Origami'nin 6grencilerin
matematik ogrenme surecini daha aktif hale getirdigini, Ust dlzey zihinsel becerilerini
gelistirdigini ve geleneksel yontemlere gore farklar olusturdugunu ifade etmislerdir. Ancak, bazi
pratik zorluklar da vurgulanmistir. Asagida, katiimci goruslerine dair ormek alintilar ve bu
alintilarin agiklamalari yer almaktadir:

K14: "llgi ve dikkat gekici olmasinin yani sira 6n hazirlik gerektiren ve basit de olsa ozel
malzemeler gerektiren bir ders."

K14, Origami'nin derslerde dikkat ¢ekici ve ilgi uyandirici bir yontem oldugunu kabul etmekle
birlikte, bu yontemin uygulanmasi icin gerekli olan on hazirlik ve malzeme temininin
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dgretmenler icin zorluk yaratabilecegini belirtmektedir. Origami etkinliklerinin etkili bir sekilde
gergeklestiriimesi igin 6gretmenlerin dersten once gerekli hazirliklari yapmasi ve uygun
malzemeleri temin etmesi gerekmektedir. Bu durum, dersin planlanmasi ve uygulanmasinda
zaman ve kaynak agisindan ekstra bir gaba gerektirebilir. Katiimcinin algisina bu faktorler
etki etmis olabilir.

K4: "Bu ders eglenceli ve zevkli olmakla beraber ders zamaninin iyi yonetilmesi, kullanilmasi
gerekiyor."

K4, Origami’'nin matematik derslerini daha eglenceli ve zevkli hale getirdigini belirtmekte,
ancak zaman yonetiminin dnemine de dikkat gekmektedir. Origami gibi yaratici ve interaktif
etkinliklerin ders suresince verimli bir sekilde uygulanabilmesi igin, zamanin iyi planlanmasi
ve etkin kullaniimasi gerekmektedir. Aksi takdirde, ders slresi iginde hedeflenen tim
konularin islenmesi zorlasabilir. Bu nedenle, 6gretmenlerin ders planlarini yaparken zaman
yonetimine dzel onem gostermeleri gerektigi vurgulanmaktadir.

K2: "Matematiksel ¢iktilan degerlendirirken bana yakin gelen Origami Urtinlerine daha ytksek
not vermek sorun olabilir."

K2, Origami'nin degerlendirme siirecinde objektif kalmanin zorluklarini ifade etmektedir.
Origami gibi sanatsal ve yaratici etkinliklerin de@erlendirilmesi sirasinda, 6gretmenlerin
kisisel begenilerinin ve yakinlik hissettikleri calismalara daha yuksek not verme egilimlerinin
olabilecegini belirtmektedir.

Matematik ogretmeni adaylarinin timu, Origami'nin matematik ogretim surecini eglenceli
kildigini, 6grenci ilgisini ve dikkatini gektigini, somutlastirma ve yaratici dusinme becerilerini
gelistirdigini belirtmistir. Ancak, Origami’nin etkili bir sekilde kullanilabilmesiicin malzeme temini,
zaman yonetimi ve bireysel farklilklari goz onudnde bulundurma gibi pratik zorluklar da
mevcuttur. Ayrica, degerlendirme slrecinde objektif kalmak igin dikkatli olunmasi gerektigi ifade
edilmistir. Bu bulgular, Origami'nin egitimde guclt bir ara¢ olabilecegini, ancak basarili
uygulanabilmesi igin bazi dnlemler alinmasi gerektigini gostermektedir.

5. Asama: Yerlesme

Matematik 6gretmeni adaylari, Origami'nin yerlesme asamasinda 6grencilere odaklanarak onlari
matematik dersinin bir parcasi haline getirir. Bu suregte, Origami'yi bireysel ihtiyaclara gore
uyarlarken, sabir ve empatiyle 6grencilerin matematiksel konulari daha iyi anlamalarini saglarlar.
Asagida, katihmci goruslerine dair ornek alintilar ve bu alintilarin agiklamalar yer almaktadir:

K13:"Origami, yaraticihgi gelistiren bir teknik ve bu etkinlik sayesinde matematik egitimi daha
verimli sekilde yapilabilir. Kesinlikle matematik derslerimin bir parcasi olacak."

K13, Origami'nin yaraticigr tesvik eden bir teknik oldugunu ve matematik egitiminde
verimliligi artirabilecegini ifade etmektedir. Ogrencilerin yaratici disiinme becerilerini
gelistirmek, onlarin matematiksel problemlere farkl agilardan yaklagmalarini saglayabilir.
Origami, sadece soyut matematiksel kavramlarn somut hale getirmekle kalmaz, ayni
zamanda ogrencilerin matematik dersine olan ilgisini ve katimini artinir. K13, Origami‘nin
derslerinde kalici bir yer edinmesi gerektigini vurgulayarak, bu yontemin egitimde nasil etkin
bir arac olabilecegini kabul etmektedir.

K7: "Origami'nin matematik dersi igin basli basina bir yenilik oldugunu dtstndyorum. Farkli
tekniklerle, farkli sekillerle ve en 6nemlisi yas gruplarina uygun. Bireysel farkliliklar da en aza
indiriyor."

K7, Origami'nin matematik derslerinde yenilikgi bir yaklasim sundudunu ve farkl yas
gruplarina hitap edebilecek esneklikte oldugunu vurgulamaktadir. Origami, 6grencilerin
bireysel yeteneklerine ve 6grenme hizlarina uygun olarak uyarlanabilir. Bu da ogrenciler
arasinda var olan bireysel farkliliklari en aza indirerek, her 6grencinin kendi seviyesine uygun
olarak 6grenmesini saglar. K7, bu ozelligin derslerdeki etkinligi artirarak, ogrenme surecini
daha adil ve kapsayici hale getirdigini belirtmektedir.

K5: "Bir ogrencinin dersin basinda veya en edlencesi sirasinda, matematik egitimi ile iliskisi
olan seylerden biri de Origami'dir".
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K5, Origami'nin derslerin en eglenceli ve etkili anlarinda yer alabilecedini ve matematikle
baglantili bir 6grenme araci olabilecedini belirtmektedir. Origami, 6grencilerin derslere olan
ilgisini canli tutarak, matematiksel kavramlar daha eglenceli bir sekilde 6drenmelerine
olanak tanir. Bu yaklagim, 6grencilerin dersi sikici bir zorunluluktan ziyade keyif alarak
katildiklari bir etkinlik haline getirebilir. K5, Origami'nin dersin en heyecan verici anlarinda
kullanilarak, 6grencilerin motivasyonunu artirabilecegini ifade etmektedir.

Matematik ogretmeni adaylari, bu asamada ogdrenci merkezli bir yaklasim sergileyerek
Origami'yi matematik dersinin bir pargasi haline getirmektedir. Origami, bireysel farkliliklari
dikkate alarak her 6grencinin kendi hizinda 6grenmesini saglarken, 6grencilere sabir ve empati
kazandirmaktadir. Bu sayede, 6grencilerin matematiksel konulari daha derinlemesine ve etkili bir
sekilde anlamalarina yardimer olmaktadir. Ogretmen adaylari, Origami'nin dersleri daha yenilikgi,
eg@lenceli ve ogretici hale getirdigini fark etmis ve bu yontemi 6gretim pratiklerine entegre etmeyi
planlamaktadirlar.

Sonug, Tartisma ve Oneriler

Bu calismanin temel amaci, Origami etkinliklerinin - matematik ogretim programiyla
iliskilendirilmesinin, matematik ogretmeni adaylarinin  matematik egitiminde Origami
kullanimina yonelik inanglari ve 6z yeterlik algilari Gzerindeki etkisini incelemektir. Arastirmanin
bulgular, o6gretmen adaylarinin bu suregte gecirdigi degisimleri ve Origami'nin matematik
egitiminde nasil bir rol oynayabilecegini ortaya koymaktadir.

Sonuglar

Arastirmanin nicel bulgulari, matematik 6gretmen adaylarinin Origami etkinlikleri ile matematik
ogretim programi kazanimlarini iliskilendirmesinin, bu adaylarin matematik egitiminde Origami
kullanimina yonelik inanclari ve 0z yeterlik algilan tGzerinde anlamli ve buyuk bir etki yarattigini
gostermektedir. Ozellikle, katilimcilarin hem inang algilarinda hem de 6z yeterlik algilarinda ders
surecinde anlamli artiglar gozlemlenmistir. Bu sonuglar, Origami’nin matematik egitiminde etkili
bir oOgretim araci olabilecegini ve oOgretmen adaylarinin  mesleki gelisimine katki
sa@layabilecegini gostermektedir. Arastirmanin nitel bulgulari, 6gretmen adaylarinin Origami
kullanimina iliskin bes asamall bir degisim sureci yasadigini ortaya koymaktadir: Tanima ve
lliskilendirme, Anlam Yikleme, Ozimseme, Karsilastirma ve Yerlesme. Bu sire¢ boyunca
ogretmen adaylarinin Origami‘ye yonelik tutumlarinin nétrden olumluya dogru degistigi ve bu
yontemin matematik egitimini zenginlestirme potansiyelini fark ettikleri gordlmustdr.

Tartigma

Bu arastirmanin bulgulari, Origami etkinliklerinin matematik 6gretiminde kullaniminin 6gretmen
adaylarinin hem inanclarinda hem de 0z yeterlik algilarinda 6nemli bir gelisim sagladigini
gostermektedir. Nicel bulgular, Origami'nin matematik 6gretim programina entegrasyonunun,
ogretmen adaylarinin bu yontemi kullanma konusundaki 0z yeterlik algilarini ve inanglarini
guclendirdigini ortaya koymustur. Bu bulgular, dnceki arastirmalarla uyumlu olup, yaratici
ogretim yontemlerinin egitimdeki etkilerine dair literaturdeki genis bir tartismanin pargasi haline
gelmektedir.

Ornegin, Taylor ve Hinton (2020), yaratici ve somut materyallerin egitimde kullaniminin 6grenci
katihmini artirdigini ve soyut matematiksel kavramlari daha anlasilir hale getirdigini
belirtmektedir. Ayni sekilde, Sun ve arkadaslari (2019), matematik eg@itiminde sanat tabanli
yontemlerin, ogrencilerin gorsel-uzamsal dustnme becerilerini gelistirerek, problem ¢ozme
yeteneklerini ve kavramsal anlama duzeylerini artirdigini vurgulamaktadir. Bu baglamda, bu
¢alismanin bulgulari, Origami'nin yalnizca 6gretmen adaylarinin 6z yeterlik algilari Gzerinde dedil,
aynl zamanda ogretimde yaratici materyal kullanimina yonelik genel inanclari Uzerinde de
olumlu etkiler sagladigini gostermektedir.
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Arastirmanin nitel bulgulari ise, 6gretmen adaylarinin Origami'yi bir matematik ogretim araci
olarak kullanmaya yonelik bes asamali bir degisim surecinden gegtigini ortaya koymustur. Bu
sureg, adaylarin Origami'yi baslangi¢ta yalnizca sanatsal bir etkinlik olarak gormesinden,
zamanla matematiksel kavramlari 6gretmede guglu bir arag olarak kabul etmelerine dogru
evrilmistir. Bu sonug, Rogers'in Yeniliklerin Yayllmasi Kurami'na (Diffusion of Innovations
Theory) dayanmaktadir (Rogers, 2003). Kurama gore, bir yeniligi benimseme stireci bireylerin
once farkindalik kazanmasi, ardindan bu yeniligi anlamasi, denemesi, de@erlendirmesi ve en
sonunda benimsemesiyle gerceklesir. Bu calismada da 6gretmen adaylarinin Origami‘ye iliskin
tutumlarindaki asamali degisim, bu kuramla uyumlu gorinmektedir.

Boakes (2009) ve Budinski ve arkadaslari (2019) tarafindan yurttlen ¢alismalarda, Origami'nin
matematiksel kavramlara olan ilgiyi artirdigi ve 6gretmenlerin bu yontemi kullanma konusunda
guven kazandiklari vurgulanmaktadir. Bu arastirmada gozlemlenen benzer bulgular, Origami'nin
ogretmen adaylarinin hem inang hem de 0z yeterlik algilarinda pozitif bir degisim yarattigini
ortaya koymaktadir. Ogretmen adaylarinin, Origami etkinlikleri sirasinda ogrendikleri 6gretim
stratejilerinin, gelecekteki ders uygulamalarina yansitiima potansiyeline sahip olmasi da bu
yontemin egitimdeki uzun vadeli etkilerini desteklemektedir.

Ayrica, Masal ve arkadaslari (2018) ile Avcu ve Avcu (2019) tarafindan yapilan galismalar,
ogretmen adaylarinin baslangigta tereddut ettikleri Origami gibi yenilik¢i yontemleri, zamanla
matematik egitiminde etkin bir ara¢ olarak benimsediklerini gostermektedir. Bu ¢calismalardaki
bulgular, 6gretmen adaylarinin yaratici 6gretim yontemlerini nasil benimsediklerine dair onemli
bir 1sik tutmaktadir. Bu da ogretmen egitim programlarinda vyaratici etkinliklerin
entegrasyonunun mesleki gelisimi tesvik etmede kritik bir rol oynadigini gostermektedir.
Ornegin, Origami gibi yontemler, sadece matematiksel kavramlarin anlasiimasini saglamakla
kalmayip, ayni zamanda ogretmenlerin ders isleme sureclerinde esneklik kazanmalarina ve
yaratici yaklagimlar gelistirmelerine yardimci olmaktadir (Holden et al., 2022).

Bu noktada, yaratici yontemlerin egitimdeki rolU Uzerine yapilan daha genis literatire de
deginmek gereklidir. Bandura'nin (1997) sosyal bilissel teorisine gore, 6z yeterlik bireyin bir
gorevi basarma konusundaki inanclariyla dogrudan iliskilidir ve bu inanglar, deneyim ve basari
yoluyla sekillenir. Bu galisma, Origami gibi yaratici etkinliklerin 6gretmen adaylarinin 0z yeterlik
algilarini nasil  guclendirdigini acikca ortaya koymaktadir. Ozellikle uygulamali 6gretim
yontemleri, bireylerin basarabilecedi inancini pekistirir ve onlari yeni yontemler denemeye tesvik
eder. Bu da ogretmen adaylarinin gelecekteki mesleki uygulamalarina olumlu katkilar
saglayabilir.

Ek olarak, arastirmanin bulgulari, Origami’'nin matematiksel kavramlari daha somut hale getirme
potansiyeline sahip oldugunu gosteren uluslararasi literatlrid de desteklemektedir. Cooper ve
arkadaslari (2004), Origami’nin 6gretmenlerin matematiksel konulari daha anlasilir hale getirme
becerilerini gelistirdigini ve bu durumun ogretmen adaylarinin bu yonteme olan gdvenlerini
pekistirdigini belirtmektedir. Ozellikle, 6gretmen adaylarinin bu yontemi matematik egitimine
entegre etmeleri, 6grencilerin soyut matematiksel kavramlari daha kolay anlamalarina yardimci
olabilir (Noss & Hoyles, 2006).

Bununla birlikte, arastirmanin bazi sinirlamalari da goéz oniinde bulundurulmalidir. ik olarak,
arastirmanin orneklemi yalnizca belirli bir Universitenin 6gretmen adaylari ile sinirlidir ve bu
durum sonuglarin genellenebilirligini kisitlayabilir. ikinci olarak, calismada kullanilan veri toplama
araclari 6z bildirimlere dayanmaktadir, bu da katiimcilarin yanli cevaplar verme olasiligini
beraberinde getirebilir. Bu sinirlamalar gelecekteki calismalarda dikkate alinarak daha genis
orneklemler ve farkli veri toplama teknikleri kullanilabilir.

Oneriler

Bu arastirmanin bulgulart dogrultusunda, Origami ve benzeri yaratici etkinliklerin 6gretmen
egitim programlarina daha genis bir sekilde entegre edilmesi onerilmektedir. Ayrica, farkli yas
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gruplarindaki 6grencilere Origami etkinliklerinin etkisini inceleyen calismalar yapilabilir. Ornegin,
Origami'nin sadece matematik egitimindeki degil, fen bilimleri veya muhendislik egitimi gibi diger
disiplinlerde de nasil kullanilabilecegini arastirmak, bu yontemin egitimdeki potansiyelini daha
genis bir baglama oturtabilir. Ayrica, daha uzun vadeli arastirmalar, Origami'nin 6gretmen
adaylarinin mesleki gelisimi Uzerindeki kalici etkilerini degerlendirmede faydali olacaktir.

Sonug olarak, bu arastirma Origami'nin matematik ogretiminde etkili bir ara¢ olabilecegini ve
ogretmen adaylarinin 0z vyeterliklerini gelistirme konusunda onemli katkilar sundugunu
gostermektedir. Origami gibi yaratici yaklasimlarin 6gretmen egitim programlarina entegre
edilmesi, o0gretmen adaylarinin yenilik¢i ve etkili ogretim stratejileri gelistirmelerine olanak
saglayacaktir.

Gikar Gatigsmasi Beyani

“Matematik Ogretmen Adaylarinin Origami Kullanimina Yonelik inang ve Oz Yeterlik Algilar:
Karma Yontem Calismasi” baslikli makalemin herhangi bir kurum, kurulus, kisi ile mali ¢ikar
catismasi yoktur.
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