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Dear Readers,

We are delighted to present you the July 2025 issue of the Journal of Limitless Education and
Research.

The aim of our journal, the Limitless Education and Research Association (LERA), has
continuously been published since 2016 is to contribute to the field of education and research with
new scientific studies. To this end, theoretical and experimental original research, review articles,
thesis summaries, and other scientific works are published for free and shared with readers at both
nationwide and worldwide.

The Journal of Limitless Education and Research (J-LER) is published three times a year in
both Turkish and English. As an international peer-reviewed journal, it is prepared with the scientific
endeavors, contributions, and support of academics, scholars, researchers, educators, and teachers
from different countries. Each issue including current and new studies is meticulously presented to
the readers in the field, following thorough reviews.

Maintaining its academic and scientific quality for ten (10) years, the Journal of Limitless
Education and Research (J-LER) is indexed in the EBSCO, Education Full Text (H.W. Wilson) Database
Coverage List, which is recognized by the Council of Higher Education (UAK). It is also indexed in
various national and international databases such as ASOS, DRJI, ESJI, OAJI, ROAD, SIS, SOBIAD, and
Worldcat, and receives a significant number of citations. According to the SOBIAD impact factor, our
journal ranks highly among scientific journals in our country. Efforts to have our journal indexed in
more extensive national and international databases are ongoing.

In the July 2025 issue of our journal, eight (8) scientific research and review articles are
featured. We would like to thank all the editors, authors, reviewers, and translators who contributed
to the preparation and publication of this issue. With the hope that our journal will bring
contributions to scientists, researchers, educators, teachers, and students in the field, we extend
our best regards.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION
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Degerli Okuyucular,
Sizlere Dergimizin Temmuz 2025 sayisini sunmaktan buylik mutluluk duyuyoruz.

Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016 yilindan bu yana 10 yildir
kesintisiz olarak yayinlanan Dergimizin amaci, yeni bilimsel ¢alismalarla egitim ve aragtirma alanina
katki saglamaktir. Bu amagla kuramsal ve deneysel 6zgln arastirmalar, derleme makaleler, tez
Ozetleri ve diger bilimsel calismalar Ucretsiz yayinlanmakta, ulusal ve uluslararasi dizeydeki
okuyucularla paylasiimaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda {i¢ sayr olarak Tiirkce ve ingilizce
yayinlanmaktadir. Uluslararasi hakemli dergi olarak farkli tlkelerdeki akademisyen, bilim insani,
arastirmaci, egitimci ve 6gretmen yazarlarin bilimsel caba, katki ve destekleriyle hazirlanmaktadir.
Her sayida titiz incelemeler sonucu glincel ve yeni calismalar alandaki okuyuculara sunulmaktadir.

Akademik ve bilimsel kalitesinden 6diin vermeden on (10) yildir yayin hayatini siirdiiren
Sinirsiz Egitim ve Arastirma Dergisi (SEAD), UAK tarafindan alan indeksi olarak kabul edilen EBSCO,
Education Full Text (H.W. Wilson) Database Covarage List’te taranmaktadir. Ayrica ASOS, DRIJI, ESJI,
OAJl, ROAD, SIS, SOBIAD, Worldcat gibi ulusal ve uluslararasi gesitli indekslerde taranmakta ve cok
sayida atif almaktadir. SOBIAD etki faktdriine gére Dergimiz, lilkemizdeki bilimsel dergiler icinde
onemli bir sirada bulunmaktadir. Dergimizin daha genis ulusal ve uluslararasi indekslerde taranmasi
icin girisim ve galismalarimiz devam etmektedir.

Dergimizin Temmuz 2025 sayisinda sekiz (8) bilimsel arastirma ve derleme makaleye yer
verilmistir. Bu sayinin hazirlanmasi ve yayinlanmasinda emegi gegen biitin editor, yazar, hakem ve
cevirmenlere tesekkiir ediyoruz. Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve
ogrencilere katkilar getirmesi dilegiyle, saygilar sunuyoruz. Dergimizin alandaki bilim insani,
arastirmaci, egitimci, 6gretmen ve 6grencilere katkilar getirmesi dilegiyle saygilar sunuyoruz.

SINIRSIZ EGITIM VE ARASTIRMA DERGISI
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Abstract: This study aimed to examine the effect of paper folding supported geometry teaching
on 7™ grade students’ spatial visualization skills and attitudes towards geometry. Single group quasi-
experimental research model was used in the study. The study group of the research consists of 20
students attending the 7t" grade in a secondary school in a district center in the Mediterranean Region in
the 2023-2024 academic year. Spatial Visualization Test (Olkun, 2003) and Attitude Towards Geometry
Scale (Ozdisci & Katranci, 2019) were applied as pre-test, post-test and retention test as data collection
tools. The paper folding supported geometry teaching lasted for 2 weeks and a total of 8 hours. In the
study, it was observed that spatial visualization skills and attitude towards geometry post-test scores were
higher than pre-test scores. When the development in the sub-dimensions of spatial visualization was
examined, a significant difference was found only in the area measurement dimension. The fact that there
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1. Introduction

Today's scientific and technological developments have changed society and society's
expectations from the individual. Individuals are expected not to memorise information, but to
guestion it and use it in solving the problems encountered in daily life. The evolving needs of
society, along with advancements in science, have caused the education system to change. In
today's modern understanding of education, it is of great importance to provide individuals with
a rich learning environment and to use appropriate materials that can help learning (National
Council of Teachers of Mathematics, 2000). The change in the understanding of mathematics
education has led to a change in the tools and methods used in the learning-teaching process.
Origami, which has recently been popularly used in mathematics education, especially in
geometry education, is a very easy-to-use and economical method that involves the modern
individual in the learning process. In the curriculum of the Ministry of National Education (2009),
it is stated that origami improves students' two- and three-dimensional thinking skills and helps
them comprehend the relationship between area and volume. In origami applications, students
are introduced to geometric concepts such as point, line, angle, square, triangle, triangle,
guadrilateral, axis of symmetry in the process of reaching the model by folding paper. Since
these concepts are the concepts that form the basis of geometry, the basis of geometry can be
established in students through origami applications. The fact that origami applications serve
the modern teaching approach, help concretisation and serve to teach many geometric shapes,
concepts and relationships has led to many studies in this field. The ability of origami to increase
students' ability to concretise and to visualise geometric shapes in their minds is related to
spatial visualisation skills (Késa, 2011). Spatial visualisation skill includes the ability to visualise
the new situation that occurs when visually given objects can be folded and unfolded or after

movement, and the ability to arrange the spatial pattern in a different way (McGee, 1979).

In the study, teaching geometry by folding paper to students was associated with
attitudes towards geometry as well as spatial visualisation skills. The fact that students can reach
different shapes by folding paper, see the relationships between shapes and visualise them in
their minds caused it to be associated with spatial visualisation skill. Spatial visualisation skill is
a skill that many researchers have drawn attention to its importance (Clements & Battista, 1992;
McGee, 1979; Tartre, 1990). In addition to the spatial visualisation skill, students' learning while
having fun in the paper folding process and their active participation in the learning process

enabled the study to be associated with attitude. In the inclusion of attitude in the study, it was
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taken into consideration that attitude is formed by the experiences and interactions of the
individual (islim, 2006) and it was thought that positive experiences on students could have a
significant effect on attitude. In addition, the fact that the concept of attitude is one of the
important variables explaining achievement (Johnson, 2000; Ma, 1997; Peker & Mirasyedioglu,
2003) and that it is related to affective variables such as belief, motivation, perception, self-

efficacy; (Cavdar, 2019; Dalkilig, 2019; Siiren, 2019) made attitude worthy of investigate.

In the literature, studies on paper folding supported geometry teaching is associated
with students' academic achievement (Ahmed et al., 2022; Birinci Kara, 2020; Boakes, 2006;
Bornasal, 2021; Butay, 2024; Dagdelen, 2012; Unodiaku, 2022), spatial skills (Abasi, 2024;
Cakmak, 2009; Hanada, 2022; Kopar, 2024; Krisztian, 2015), spatial visualisation skills (Akayuure
et al., 2016; Arici, 2012; Ucar Kaplan, 2016) and attitude towards geometry (Engin et al., 2023;
Kebin, 2024; Manlangit, 2024; Takicak, 2012; Simsek, 2012). In the studies examined, there are
studies showing that paper folding supported geometry teaching has a significant and positive
effect on spatial skills (Abasi, 2024; Arici, 2022; Akayuure et al., 2016; Cakmak, 2009; Hanada,
2022; Krisztian, 2015; Ucar Kaplan, 2016), as well as a study that did not detect a significant
relationship (Kopar, 2024). In addition, there are studies (Kandil, 2016; Kebin, 2024; Manlangit,
2024) that found that paper folding supported geometry teaching has a significant and positive
effect on attitude towards geometry, as well as studies that did not find a significant relationship
(Engin et al., 2023; Takicak, 2012). It is observed that the studies (Engin et al., 2023; Kandil, 2016;
Kebin, 2024; Manlangit, 2024; Takicak, 2012) linking paper folding supported geometry

instruction with geometry attitude were conducted in only one sub-learning area.

This study differs from the studies in the literature because it was conducted in the sub-
learning areas of ‘Basic Geometric Concepts and Drawings’, ‘Triangles’, ‘Lines and Angles’,
‘Spatial Relations’. The current study will also contribute to the examination of the difference in
the results of the studies in the literature. However, there is no study that examines the effect
of direct paper folding supported instruction on spatial visualisation skills and attitude towards
geometry together. In this context, the aim of this study is to examine the effect of paper folding
supported geometry instruction on 7™ grade students' spatial visualisation skills and attitudes

towards geometry.

Depending on the purpose of the research, the sub-problems were determined as

follows.
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1. Is there a statistically significant difference between the spatial visualisation pre-test
and post-test scores of 7t grade students who participated in paper folding supported geometry

teaching activities?

2. Is there a statistically significant difference between the pre-test and post-test scores
of the attitudes towards geometry of 7t" grade students who participated in paper folding

supported geometry teaching activities?

3. Is there a statistically significant difference between the spatial visualisation post-test
and retention scores of 7" grade students who participated in paper folding supported geometry

teaching activities?
3. METHOD
3.1. Research Model

In the study, the effect of paper folding-supported teaching created in the sub-learning
areas of “Basic Geometric Concepts and Drawings”, “Triangles”, “Lines and Angles”, “Spatial
Relations” on with 7" grade students’ spatial visualization skills and attitudes towards geometry
and their retention was examined. The research was carried out using a single group pre-test-
post-test quasi-experimental research model, which is one of the quantitative research
methods. In the studies carried out in this model, data are collected by applying the same
measurement tool both before and after the experiment (Blylikoztiirk et al. 2019). In addition,
1 month after the end of the study, these tests were applied as a retention test. The

implementation process of the research is shown in Table 1.

Table 1

Research implementation process
Pre-test Implementation Post-test Retention test
Spatial Paper folding supported geometry teaching Spatial Spatial

Visualization in Basic Geometric Concepts and Drawings, Visualization Visualization
Test Triangles, Lines and Angles, Spatial Relations Test Test
Attitude sub-learning areas with 7t grade students Attitude
towards towards
Geometry Scale Geometry Scale
3.2 Study Group

The study group of the research consists of 20 students (14 boys and 6 girls) studying in
the 7*" grade in a secondary school in a district centre in the Mediterranean Region in the 2023-
2024 academic year. The students had not participated in an activity related to paper folding

before, and they encountered paper folding activities for the first time in this process. The
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mathematics course report card grades of the students in the first semester ranged between 45

and 99 and the class grade point average is 64.75.
3.3. Data Collection Tools

Spatial Visualisation Test (Olkun, 2003) and Attitude Scale towards Geometry (Ozdisci &
Katranci, 2019) were used as data collection tools in the study. Information about the data

collection tools is presented below.
3.3.1. Spatial Visualization Test

In the study, the Spatial Visualization Test created by Olkun (2003) was used. The Spatial
Visualization Test consists of a total of 29 questions consisting of multiple choice and 4 options
related to the concept of spatial, numerical-spatial, mental rotation and area measurement. 9
of these questions are related to the concept of spatial area; 7 of them are related to numerical-
spatial area; 8 of them are related to the concept of rotation in the mind; and 5 of them are
related to the concept of measuring area. The lowest score that can be achieved from the test
is 0 points, and the highest score is 29 points. The reliability coefficient of the test was stated as

.78 by Olkun (2003). In this study, the reliability coefficient of the test was calculated as .737.
3.3.2. Attitude towards Geometry Scale

In the study, Attitude Towards Geometry Scale (Ozdisci & Katranci, 2019) was used to
measure students’ attitudes towards geometry. This scale consists of a total of 24 items and 3
sub-dimensions. These sub-dimensions are called positive attitudes, negative attitudes, and
technology. The scale is of the 5-item Likert type. The lowest score of 24 points and the highest
score of 120 points can be obtained from the scale. The reliability coefficients for the sub-
dimensions were calculated by Ozdisci and Katranci (2019) as .924, .728 and .909, respectively.
The internal consistency coefficient of the entire scale was found to be .886. In the scoring of
the scale, the items with negative sub-dimensions are scored inversely. In this study, the
reliability coefficient of the positive attitude sub-dimension was calculated as .851; the reliability
coefficient of the negative attitude sub-dimension was calculated as .769; the reliability
coefficient of the technology sub-dimension was calculated as .876; the reliability coefficient of

the whole test was found to be .911.

3.4. Implementation Process
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The Spatial Visualization Test and the Attitude Towards Geometry Scale were applied to
the students before the implementation. Paper folding supported geometry teaching was
applied to the students by the first researcher for 2 weeks and a total of 8 lesson hours. After
the application, spatial visualization test and attitude scale towards geometry were applied as a
post-test. 1 month after the final test was administered, a spatial visualization test was

conducted as a retention test. Table 2 presents the content of the lesson plan implemented over

eight instructional hours.

Table 2
Content of lesson plans

Sub-Learning Implementation . Examples of Students’
. Achievements .

Domain Sequence Paper Folding Process
M.5.2.1.1. To draw a strut
from a point on or off a line.
Basic Geometric M.5.2.1.6. To construct line
Concepts and segments parallel to a line
Drawings Lesson 2 segment, interprets whether

drawn line segments are
parallel.

M.5.2.2.2. To create triangles
according to their angles and
sides, classify the different
triangles formed according to
their side and angle
properties.
M.8.3.1.3. To associate the
lengths of the sides of the

Triangles Lesson 4 triangle to the measures of
the angles opposite these
sides.

M.6.3.2.1. To create the area £ \
Lesson 5 relation of the triangle, solve \
related problems. oe
M.8.3.1.1. To build median,
Lesson 6 bisector, and height in a
triangle.
M.7.3.1.1. To determine the
Lines and Angles Lesson 7 bisector by dividing an angle
into two equal angles.
M.3.2.2.1. To determine that
Spatial shapes have more than one
. . Lesson 8 . .
Relationships line of symmetry by folding
the shape.

Lesson 1

Lesson 3

S

3.5. Data Analysis

SPSS 27.0 software was used in the analysis of the data obtained in the study. For the

spatial visualization test, correct answers were scored as 1, incorrect answers were scored as 0,
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and the total score of the students was calculated. The normality of the pre-test and post-test
scores of the students participating in the study from the spatial visualization test and the
attitude scale towards geometry was tested. Since the number of data was less than 30, the
Shapiro-Wilk Test was used for the normality test. It is suggested that the Shapiro-Wilk Test be
used to test the normality of small samples (Uysal & Kilig, 2021). As a result of this analysis, since
the data were normally distributed and the experimental design was used on a single group, the

dependent groups t-test was used in the analysis of the data.
4. FINDINGS

The results of the Shapiro-Wilk normality tests are shown in Table 3. Examining the
table, it was observed that, in the Shapiro-Wilk test, each of the pre-test, post-test and retention
test values for attitude towards geometry and spatial visualization ability was P>.05. It was

accepted that the data showed normal distribution.

Table 3
Findings on normality tests
Statistic df p
Pre-test .926 20 127
Attitude Towards Geometry Post-test .935 20 .196
Retention .978 20 .900
Pre-test 943 20 .275
Spatial Visualization Post-test .981 20 .949
Retention .972 20 .794

4.1. Findings Related to the First Sub-Problem

In order to answer the first sub-problem of the study, "Is there a statistically significant
difference between the spatial visualisation pre-test and post-test scores of the 7™ grade
students who participated in paper folding supported geometry teaching activities?", the
relationship between the spatial visualisation pre-test and post-test scores was examined by

dependent groups t test. The results of this test are presented in Table 4.

Table 4
Findings on students’ spatial visualization pre-test and post-test scores
n X SS t Sd p n2
Pre-test 20 17.65 5.01 0.48
Post-test 20 19.40 4.17 420 19 001

As given in Table 4, Spatial visualisation post-test score (19.40) was higher than the pre-
test score (17.65). Since p<.05 in the t-test analysis, this difference between the pre-test and

post-test scores is statistically significant. In other words, the mean post-test scores of the
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students were found to be statistically significantly higher than the mean pretest scores. The
eta-square (n2) value was calculated to determine the value of the effect size. In the calculation

of effect size;

2

n2= formula (Cohen, 1988; Green & Salkind, 2005) was used. In the

t2+N-1
interpretation of the obtained eta-squared value, 0,01 = small effect; 0,06 = medium effect; 0,14
= large effect limit values (Pallant, 2016) were taken into consideration and the effect of the

application was considered to be large.

A separate t-test was performed for each sub-dimension in order to see which of the
dimensions of the test caused this difference between the pre-test and post-test scores of the
spatial visualisation test. The t test results for the comparison of the pre-test and post-test

scores of the sub-dimensions of the Spatial Visualisation test are presented in Table 5.

Table 5
Findings on students’ spatial visualization sub-dimensions pre-test and post-test scores
n X SS t Sd p n2
Spatial Dimension Pretest 20 675 155 .98 19 088  0.006

Post-test 20 7.15 1.30

- . . . Pre-test 20 4.00 233
Digital Spatial Dimension Post-test 20 410  2.04 -.418 19 .681 0.009

. Pre-test 20 3.45 2.03
Mental Rotation Post-test 20 395 250 -1.602 19 .126 0.009

Pre-test 20 3.45 1.82
Area Measurement Post-test 20 4.5 1.25 -2.792 19 .012 0.290

As displayed in Table 5, the post-test score was higher than the pre-test score in all sub-
dimensions of spatial visualisation. However, since the difference was p <.05 only in the field
measurement sub-dimension (.012), the increase was acceptable as significant in the field
measurement dimension. Since n2>0.14 in the field measurement dimension (0.29), it was

thought that the application had a great effect only in the field measurement dimension.

In the questions in the area measurement sub-dimension, students have difficulty in
calculating the areas of squares whose area does not exactly correspond to 1 unit square. In this
section, in order to calculate the area in all of the questions where some squares do not
correspond to 1 unit square or half a unit square, students need to see that a square can be
obtained by combining two squares. Paper folding activities may have enabled students to think
that squares that do not correspond to an area of 1 unit square can be combined. It was thought
that including activities to find the area relation in the activities and showing that the areas can

be understood by starting from a rectangle in these activities could help solve the questions in
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this section. It is thought that the students formed a rectangle by folding while finding the area
of the given shape as in the activities applied and this may have had a positive significant effect

on the dimension of area measurement.
4.2, Findings Related to the Second Sub-Problem

In the second sub-problem, in order to answer the question "Is there a statistically
significant difference between the attitude towards geometry pre-test and post-test scores of
7% grade students who participated in paper folding supported geometry teaching activities?",
the relationship between geometry attitude pre-test and post-test mean scores was analysed

by dependent groups t test.

Table 6
Findings on students’ attitudes towards geometry, pre-test and post-test scores
n X SS t sd p
Pre-test 20 3.64 0.58
Post-test 20 3.74 0.56 -1.46 19 161

As can be seen in Table 6, the post-test mean score of attitude towards geometry (3.74)
was higher than the pre-test mean score. Since p>.05 was calculated in the analysis, this
difference was not statistically significant. In other words, it was not found that paper folding

supported geometry teaching had a significant effect on attitude towards geometry.

Separate t-tests were performed for each sub-dimension of the geometry attitude scale
and t-tests were also performed for sub-dimensions to see whether this situation was valid for
different dimensions of the scale. The t test results for the comparison of pre-test and post-test

scores of the sub-dimensions of the attitude towards geometry scale are presented in Table 7.

Table 7
Findings on students’ attitude towards geometry sub-dimensions: pre-test and post-test scores
n X SS t Sd P
Positive attitude Ppgs:tzs:t ;8 ggz :32 1257 19 224
Negative attitude Ppgs:tzs:t ;8 igi :gé -1.663 19 113
Technology Ppgset__tte::t ;8 :gg 32 -.376 19 711

As seen in Table 7, the post-test score was higher than the pre-test score in all sub-
dimensions of attitude towards geometry. However, since p>.05 for all sub-dimensions, it was

accepted that the increases obtained were not statistically significant.

4.3. Findings related to the Third Sub-Problem
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In the third sub-problem, in order to answer the question "Is there a statistically
significant difference between the spatial visualisation post-test and retention scores of the 7t
grade students who participated in paper folding supported geometry teaching activities?", the
relationship between the spatial visualisation post-test and retention mean scores was

examined with dependent groups t test.

Table 8
Findings on students’ spatial visualization post-test and retention test scores
n X SS t Sd P
Post-test 20 17.65 5.01
Retention 20 19.95 4.37 -2.981 19 008

In Table 8, Spatial visualisation skill retention score (19.95) was found to be higher than the
post-test score (19.40). This difference was not statistically significant since p>.05 (.384). In other
words, no significant difference was found between the post-test and retention scores of spatial
visualisation skill of paper folding supported geometry teaching. The fact that there was no decrease
in the scores of the students after the post-test until the retention test was interpreted as the
information learnt was permanent
Table 9

Findings regarding students’ spatial visualization skill sub-dimensions, post-test and retention
scores

n X SS t Sd P
Post-test 20 6.75 1.55
Retention 20 7.20 1.32

L I . Post-test 20 4.00 2.33
Digital Spatial Dimension Retention 20 450 182 -1.291 19 212

. Post-test 20 3.45 2.03
Mental Rotation Retention 20 405 278 -1.227 19 .235

Post-test 20 3.45 1.82
Area Measurement Retention 20 4.20 0.89 -2.162 19 .044

Spatial Dimension -1,630 19 119

In Table 9, since p>.05 in all sub-dimensions of spatial visualisation, no significant
difference was found between the post-test score and the retention score. The fact that there
was no significant difference in the spatial visualisation sub-dimension of the post-test and
retention test was interpreted as the information learned was not forgotten and was

permanent.
5. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

In the study, the effect of paper folding supported geometry instruction on 7" grade
students' spatial visualisation skills and attitudes towards geometry was examined. As a result
of the research, the post-test score of spatial visualisation in the group in which paper folding

supported geometry instruction was applied was found to be statistically significantly higher
304 The Journal of Limitless Education and Research, 10 (2), 295 - 324



(\Fzzz7z  Analysis of the Effect of Paper Folding Supported Geometry Teaching...
Yusuf KARA, Asuman DUATEPE-PAKSU

than the pre-test score. The reason for this may be that the students were in the foreground in
the paper folding activities and questions that could enable the students to question during the
process were asked. While the paper folding activities were being implemented, the students
were given the opportunity to discover the process on their own, rather than just giving and
implementing certain instructions. Since the paper folding activities enabled the students to
predict the shape formed by folding, it is thought that the students' active use of the ability to
predict the folding trace has a positive effect on spatial visualisation skills. This result is similar
to the results of the studies (Arici, 2012; Cakmak 2009; Ucar Kaplan, 2016). The reason for
reaching similar results was thought to be that the fold marks were not only applied with certain
instructions in the studies, but also the permission that may occur as a result of folding allowed
the students to predict and visualise. While there was an increase in all sub-dimensions of the
spatial visualisation test, the increase in the area measurement sub-dimension was found to be
statistically significant and it was observed that this effect was maintained in the retention test.
The reason for this was interpreted as the fact that the lesson plans prepared did not directly
include the acquisitions related to the concepts of spatial area, numerical spatial area and

mental rotation, but included the activity related to the area measurement acquisition.

As a result of the research, no significant difference was found in the attitude towards
geometry and all its sub-dimensions, pre-test and post-test scores in the group in which paper
folding supported geometry teaching was applied. This result differs from the results of Kandil
(2016) in which origami activities were applied. It is thought that this may be due to the fact that
origami activities are applied for a longer period of time and a longer period of time is needed
for the concept of attitude to change. Although there is no clear explanation about the time
required to change the concept of attitude, it is emphasised that changing the concept of
attitude is a very challenging and time-consuming process (Askar, 1986; Karagoz et al., 2016;
Gliney, 2020; Tavsancil, 2018). In addition, in the study, it was thought that questioning the folds
in paper folding-based activities and students' thinking about the folds could be one of the

possible sources of the difference.

The results obtained are similar to the results of Engin et al. (2023) and Takicak (2012).
Engin et al. (2023) showed that the insufficient readiness level of 5th grade students was one of
the possible reasons for not finding a significant effect. In Takicak's (2012) study, it was thought

that the application of paper folding activities only in the sub-learning area of Triangles may
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have caused students to not experience paper folding activities sufficiently and this may not

have a significant effect on attitude.

Considering that attitude can change with students' experiences (Koballa, 1988), it is
thought that the fact that students were not given the opportunity to experience enough, as in
this study and the studies in the literature (Engin et al., 2023; Takicak, 2012), caused no
significant change in attitude scores towards geometry. It is thought that it is important to
provide the necessary level of readiness to provide enough experience, to implement activities

for a longer period of time and in more than one sub-learning area.
5.1. Suggestions

In this study, it was quantitatively determined that paper folding supported geometry
education had a positive effect on 7t grade students' spatial visualisation skills. Interviews with
affective and cognitive questions can be conducted to determine where this positive effect
stems from. It can be examined whether a significant increase will be achieved by conducting
research on students at different grade levels. Although paper folding supported geometry
education increased 7™ grade students' attitudes towards geometry, this increase was not
statistically significant. The results obtained by applying the research in a longer period of time
and with more acquisitions can be compared. It can be examined whether the applied education
has a significant effect on different affective dimensions (perception, belief, motivation) instead

of attitude.

Another prominent point of the research is the recommendation for teachers to use
paper folding activities in geometry teaching (concept, shape, area). In this study, it is suggested
that the use of folding activities especially in the teaching of the area subject can be useful and
contribute to the development of students' spatial skills. Teachers' use of paper folding activities
in geometry teaching enables students to learn while having fun in the learning process and to
actively participate in the process. In this application process, students should be given enough
time to discover the folding steps themselves. In this way, paper folding applications can turn
into a material that can be used in teaching. Paper folding applications can be applied
individually or in groups and contribute to the development of students' cooperation and

communication skills.

306 The Journal of Limitless Education and Research, 10 (2), 295 - 324



(\Fzzz7z  Analysis of the Effect of Paper Folding Supported Geometry Teaching...

Yusuf KARA, Asuman DUATEPE-PAKSU
CONFLICT OF INTEREST STATEMENT
The authors declare that there is no conflict of interest in this study.
RESEARCH AND PUBLICATION ETHICS STATEMENT
The authors declare that research and publication ethics are followed in this study.

The necessary permission to conduct the study was obtained from Social and Human Sciences

Research and Publication Ethics Committee of Pamukkale University (1/04/2024 /5-07)
AUTHOR LIABILITY STATEMENT

The authors declare that the “Conceptual Framework, Research, Visualization” part of this
work was done by Yusuf KARA, “Method Design, Post Draft, Review and Editing” part of this
work was done by Prof. Dr. Asuman DUATEPE-PAKSU.

307 The Journal of Limitless Education and Research, 10 (2), 295 - 324



O\Dezzet

The Journal of Limitless Education and Research
Volume 10, Issue 2, 295 - 324

https://doi.org/10.29250/sead.1546772

Gonderilme Tarihi: 10.09.2024 Makale Tiirii: Arastirma Kabul Tarihi: 24.05.2025

Kagit Katlama Destekli Geometri Ogretiminin 7. Sinif
Ogrencilerinin Uzamsal Goérsellestirme Becerisine ve
Geometriye Yénelik Tutumuna Etkisinin incelenmesi

Yusuf KARA, yusufkara1992 @gmail.com, Pamukkale Universitesi, 0000-0003-0693-3920

Prof. Dr. Asuman DUATEPE-PAKSU, aduatepe@pau.edu.tr, Pamukkale Universitesi, 0000-
0003-2504-6294

Ozet: Arastirmada kagit katlama destekli geometri dgretiminin 7. sinif dgrencilerinin uzamsal
gorsellestirme becerisine ve geometriye yonelik tutumuna olan etkisinin incelenmesi amaglanmistir.
Arastirmada tek gruplu yari deneysel arastirma modeli kullanilmistir. Aragtirmanin ¢alisma grubunu 2023-
2024 Egitim-Ogretim yilinda Akdeniz Bélgesinde bir ilge merkezindeki ortaokulda 7. sinifa devam etmekte
olan 20 6grenci olusturmaktadir. Veri toplama araci olarak Uzamsal Gérsellestirme Testi (Olkun, 2003) ve
Geometriye Yonelik Tutum Olcegi (Ozdisci ve Katranci, 2019) 6n test, son test ve kalicilik testi olarak
uygulanmistir. Uygulanan kagit katlama destekli geometri 6gretimi 2 hafta toplam 8 saat sirmustdr.
Arastirmada uzamsal gorsellestirme becerisi ve geometriye yonelik tutum son test puanlarinin 6n test
puanlarindan daha yiiksek oldugu goézlenmistir. Uzamsal gorsellestirmenin alt boyutlarindaki gelisim
incelendiginde yalnizca alan 6lgme boyutunda anlamh bir fark tespit edilmistir. Yapilan kalicilhk test
puanlariile son test puanlari arasinda anlamli bir fark olmamasi 6grenilen bilgilerin unutulmadigi seklinde
yorumlanmistir.

Anahtar kelimeler: K3git katlama, Origami, Tutum, Geometriye yonelik tutum, Uzamsal
gorsellestirme becerisi.

Kiinyesi: Kara, Y. & Duatepe-Paksu, A. (2025). Analysis of the effect of paper folding supported geometry teaching on
7th grade students’ spatial visualization skills and attitudes towards geometry, Kagit katlama destekli geometri
Ogretiminin 7. sinif 6grencilerinin uzamsal gorsellestirme becerisine ve geometriye yonelik tutumuna etkisinin
incelenmesi. The Journal of Limitless Education and Research, Sinirsiz Egitim ve Arastirma Dergisi, 10(2), 295 - 324.
https://doi.org/10.29250/sead.1546772



https://doi.org/10.29250/sead.1546772

(\Feizzy Kagit Katlama Destekli Geometri Ogretiminin 7. Simf Ogrencilerinin...

Yusuf KARA, Asuman DUATEPE-PAKSU

1. Giris

Gilnumuzde yasanan bilimsel ve teknolojik gelismeler toplumu ve toplumun bireyden
beklentilerini degistirmistir. Bireylerin bilgiyi ezberlemesi degil, sorgulamasi ve glnliik yasamda
karsilastigi problemlerin ¢éziimiinde kullanabilmesi beklenmektedir. Toplumun ihtiyaglari ve
bilimsel gelismelerde yasanan degisimler egitim sisteminin de degismesine neden olmustur.
GUnlUmuz modern egitim anlayisinda bireylere zengin 6grenme ortaminin saglanmasi ve
o0grenmeye yardimci olabilecek uygun materyallerin kullanilmasi biylik énem tasimaktadir
(National Council of Teachers of Mathematics, 2000). Matematik egitimindeki anlayisin
degismesi 6grenme-6gretme sirecinde kullanilan ara¢ ve yontemlerin de degismesine yol
acmistir. Matematik egitiminde Ozellikle geometri egitiminde son donemlerde popiiler olarak
kullanilan origami, modern bireyi 6grenme slirecine dahil eden, kullanimi olduk¢a kolay ve
ekonomik bir yontemdir. Milli Egitim Bakanhg (2009) 6gretim programinda, origaminin
ogrencilerde iki ve U¢ boyutlu disinme becerisini gelistirdigi, alan ve hacim bagintisini
kavramasina yardimci oldugu belirtilmistir. Origami uygulamalarinda oOgrencilerin kagit
katlayarak modele ulasiimasi stirecinde nokta, dogru, acl, kare, Gggen, dortgen, simetri ekseni
gibi geometrik kavramlarla tanismasi saglanir. Bu kavramlar geometrinin temelini olusturan
kavramlar oldugundan, 6grencilerde origami uygulamalariyla geometrinin temeli olusturulabilir.
Origami uygulamalarinin modern 6gretim anlayisina hizmet etmesi, somutlastirmaya yardimci
olmasi ve bircok geometrik sekil, kavram iliskisini 6gretmeye hizmet etmesi bu alanda birgok
¢alisma yapilmasini saglamistir. Origaminin 6grencilerin somutlastirma yapabilme becerisini
artirmasi, onlarin geometrik sekilleri zihninde canlandirabilmesi uzamsal gorsellestirme
becerisiyle iliskilidir (Kdsa, 2011). Uzamsal gorsellestirme becerisi, gorsel olarak verilen
nesnelerin katlayip acilabildiginde veya hareketinin ardindan olusan yeni durumun zihinde
canlandirilabilmesi, uzamsal 6riintlyl baska sekilde diizenleyebilme becerilerini icerir (McGee,

1979).

Arastirmada Ogrencilere kagit katlayarak geometri 6gretimi yapilmasi uzamsal
gorsellestirme becerisinin yaninda geometriye yonelik tutumla iliskilendirilmistir. Kagit
katlamayla 6grencilerin farkli sekillere ulasmasi, sekiller arasindaki iliskileri gérmesi ve zihinde
canlandirabilmesi uzamsal gorsellestirme becerisiyle iliskilendiriimesine sebep olmustur.
Uzamsal gorsellestirme becerisi, bircok arastirmacinin 6nemine dikkat c¢ektigi bir beceridir
(Clements ve Battista, 1992; McGee, 1979; Tartre, 1990). Uzamsal goérsellestirme becerisinin

yaninda, 6grencilerin kagit katlama sirecinde eglenirken 6grenmeleri ve 6grenme siirecine aktif
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katilmalari ¢alismanin tutumla iliskilendirilmesini saglamistir. Tutumun c¢alismaya dabhil
edilmesinde, bireyin deneyimleri ve etkilesimleriyle olustugu (islim, 2006) g6z 6niine alinmis ve
ogrenciler Uzerindeki olumlu deneyimlerin tutum (zerinde anlamli etki edebilecegi
dislintlmustlr. Ayrica tutum kavraminin basariyi aciklayan 6nemli degikenlerden biri olmasi
(Johnson, 2000; Ma, 1997; Peker ve Mirasyedioglu, 2003) ve inang, motivasyon, algi, 6z yeterlik
gibi duyussal degiskenlerle iliskili olmasi; (Cavdar, 2019; Dalkilig, 2019; Siiren, 2019) tutumun

arastirmaya deger olarak gorilmesini saglamistir.

Alanyazindaki calismalarda kagit katlama destekli geometri 6gretiminin 6grencilerin
akademik basarisiyla (Ahmed ve digerleri, 2022; Birinci Kara, 2020; Boakes, 2006; Bornasal,
2021; Butay, 2024; Dagdelen, 2012; Unodiaku, 2022), uzamsal becerisiyle (Abasi, 2024; Cakmak,
2009; Hanada, 2022; Kopar, 2024; Krisztian, 2015), uzamsal gorsellestirme becerisiyle (Akayuure
ve digerleri, 2016; Arici, 2012; Ugar Kaplan, 2016) ve geometriye yonelik tutumuyla (Engin ve
digerleri, 2023; Kebin, 2024; Manlangit, 2024; Takicak, 2012; Simsek, 2012) iliskilendirildigi
gorilmektedir. incelenen calismalarda kagit katlama destekli geometri 6gretimin uzamsal
beceriler lGzerinde anlaml ve pozitif etkisi oldugunu gosteren ¢alismalar (Abasi, 2024; Arici,
2022; Akayuure ve digerleri, 2016; Cakmak, 2009; Hanada, 2022; Krisztian, 2015; Ucar Kaplan,
2016) oldugu gibi, anlamli bir iliski tespit etmeyen ¢alisma (Kopar, 2024) bulunmaktadir. Ayrica
kagit katlama destekli geometri 6gretiminin geometriye yonelik tutum Uzerinde anlamh ve
pozitif etkisi oldugunu tespit eden galismalar (Kandil, 2016; Kebin, 2024; Manlangit, 2024)
oldugu gibi, anlamli bir iliski tespit edemeyen c¢alismalar da bulunmaktadir (Engin ve digerleri,
2023; Takicak, 2012). Kagit katlama destekli geometri 6gretimiyle geometri tutumunu
iliskilendiren ¢alismalarin (Engin ve digerleri, 2023; Kandil, 2016; Kebin, 2024; Manlangit, 2024;

Takicak, 2012) sadece bir alt 6grenme alaninda yapildig1 gozlenmektedir.

Yapilan bu calisma “Temel Geometrik Kavramlar ve Cizimler”, “Uggenler”, “Dogrular ve
Agilar’, “Uzamsal iliskiler” alt 6grenme alanlarinda yapildigi icin alanyazindaki ¢alismalardan
ayrilmaktadir. Mevcut c¢alisma alanyazindaki calisma sonugclarindaki farkhhgin irdelenmesi
acisindan da katki saglayacaktir. Bununla birlikte dogrudan kagit katlama destekli 6gretimin
uzamsal gorsellestirme becerisine ve geometriye yonelik tutuma olan etkisini bir arada inceleyen
¢alismaya rastlanmamistir. Bu kapsamda arastirmanin amaci kagit katlama destekli geometri
o0gretiminin 7. sinif 6grencilerinin uzamsal gorsellestirme becerisine, geometriye yonelik

tutumlarina etkisinin incelenmesidir.

Arastirmanin amacina bagli olarak alt problemler asagidaki sekilde belirlenmistir.
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1. Kagit katlama destekli geometri 6gretimi etkinliklerine katilan 7. sinif 6grencilerinin

uzamsal gorsellestirme On test ve son test puanlari arasinda istatistiksel anlamh fark var midir?

2. Kagit katlama destekli geometri 6gretimi etkinliklerine katilan 7. sinif 6grencilerinin
geometriye yonelik tutum 6n test ve son test puanlari arasinda istatistiksel anlamli fark var

midir?

3. Kagit katlama destekli geometri 6gretimi etkinliklerine katilan 7. sinif 6grencilerinin

uzamsal gorsellestirme son test ve kalicilik puanlari arasinda istatistiksel anlamli fark var midir?
3. YONTEM
3.1. Arastirma Modeli

Arastirmada 7. sinif 6grencileriyle, matematik dersi 6gretim programindaki (2018),
“Temel Geometrik Kavramlar ve Cizimler”, “Ucgenler”, “Dogrular ve Agilar”, “Uzamsal iliskiler”
alt 6grenme alanlarina yonelik olusturulan kagit katlama destekli 6gretimin onlarin uzamsal
gorsellestirme becerilerine ve geometriye yonelik tutumlarina ve bunlarin kalicihgina olan etkisi
incelenmistir. Arastirma, nicel arastirma yontemlerinden tek grup 6n test- son test yari deneysel
arastirma modeli kullanilarak yiritilmustir. Bu modelde yiritilen ¢calismalarda, hem deney
oncesi hem deney sonrasinda ayni 6lgme araci uygulanarak veri toplanmaktadir (Blylikéztirk ve
digerleri, 2019). Bunun yani sira ¢alismanin bitiminden 1 ay sonra uzamsal gorsellestirme testi

kalcilik testi olarak uygulanmistir. Arastirmanin uygulama stireci Tablo 1’de gosterilmistir.

Tablo 1
Arastirmayi uygulama siireci
On test Uygulama Son test Kalicilik testi
Uzamsal 7. sinif 6grencileri ile Temel Geometrik Uzamsal Uzamsal
Gorsellestirme Kavramlar ve Cizimler, Ucgenler, Gorsellestirme Gorsellestirme
Testi Dogrular ve Agilar, Uzamsal iliskiler alt Testi Testi
Geometriye O0grenme alanlarinda olusturulan kagit Geometriye
Yonelik Tutum katlama destekli geometri 6gretimi Yonelik Tutum
Olgegi Olcegi

3.2 Galisma Grubu

Arastirmanin ¢alisma grubunu 2023-2024 Egitim-Ogretim yilinda Akdeniz Bolgesinde bir
ilce merkezindeki ortaokulda 7. sinifta 6grenim goren 20 0Ogrenci (14 erkek 6 kiz)
olusturmaktadir. Ogrenciler daha énceden kagit katlamayla ilgili bir etkinlige katilmamuslar, kagit
katlama etkinlikleriyle ilk defa bu siirecte karsilasmislardir. Ogrencilerin 1. ddéneme ait

matematik dersi karne notlari 45 ile 99 arasinda degismekte olup sinif not ortalamasi 64.75’tir.
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3.3 Veri Toplama Araglari

Calismada veri toplama araci olarak Uzamsal Gorsellestirme Testi (Olkun, 2003) ve
Geometriye Yonelik Tutum Olgegi (Ozdisci ve Katranci, 2019) kullaniimistir. Veri toplama

araglarina yonelik bilgiler asagida sunulmustur.
3.3.1 Uzamsal Gorsellestirme Testi

Calismada Olkun (2003) tarafindan olusturulmus Uzamsal Gorsellestirme Testi
kullanilmistir. Uzamsal Gorsellestirme Testi uzamsal, sayisal-uzamsal, zihinde déndirme ve alan
Olgme kavramiyla ilgili coktan se¢meli ve 4 secenekten olusan toplam 29 soruyu icermektedir.
Bu sorulardan 9 tanesi uzamsal alan, 7 tanesi sayisal-uzamsal alan, 8 tanesi zihinde déndiirme,
5 tanesi ise alan 6lgme kavramiyla ilgilidir. Testten en dusik 0 puan, en yiliksek 29 puan
alinabilmektedir. Testin glivenirlik katsayisi Olkun (2003) tarafindan .78 olarak belirtilmistir. Bu

¢alismada ise testin glvenirlik katsayisini .737 olarak hesaplanmistir.
3.3.2 Geometriye Yonelik Tutum Olgegi

Calismada 6grencilerin geometriye yonelik tutumlarini 6lgebilmek amaciyla Geometriye
Yénelik Tutum Olgegi (Ozdisci ve Katranci, 2019) kullaniimistir. Bu 6lgek toplam 24 maddeden ve
3 alt boyuttan olusmaktadir. Bu alt boyutlar; olumlu tutumlar, olumsuz tutumlar ve teknoloji
olarak adlandirilmistir. Olcek 5'li Likert tipindedir. Olgekten en diisiik 24 puan, en yiiksek puan
120 puan alinabilmektedir. Ozdisci ve Katranci (2019) tarafindan alt boyutlara iliskin giivenirlik
katsayilari sirasiyla .924, .728 ve .909 olarak hesaplanmistir. Olgegin tamaminin i¢ tutarlihk
katsayi ise .886 olarak bulunmustur. Bu ¢alismada olumlu tutum alt boyutuna ait glvenirlik
katsayisi .851 olumsuz tutum alt boyutuna ait glivenirlik katsayisi .769 ve teknoloji alt boyutuna

ait glivenirlik katsayisi .876 ve testin tamaminin givenirlik katsayisi .911 olarak hesaplanmistir.
3.4 Uygulama Siireci

Ogrencilere uygulama 6ncesi uzamsal gorsellestirme testi ve geometriye yoénelik tutum
Olcegi uygulanmistir. Kagit katlama destekli geometri 6gretimi 6grencilere 2 hafta ve toplam 8
ders saati boyunca birinci arastirmaci tarafindan uygulanmistir. Uygulama sonrasinda tekrar
uzamsal gorsellestirme testi ve geometriye yonelik tutum olcegi son test olarak uygulanmistir.
Son test uygulandiktan 1 ay sonra uzamsal gorsellestirme testi kalicilik testi olarak uygulanmistir.

Ogrencilere 8 ders saati boyunca uygulanan ders plani igerigi Tablo 2’de verilmistir.
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Tablo 2
Ders planlarinin icerigi
Alt Ogrenme Uygulama Kazammlar Og_r_enclllerm If.aglt Katlama
Alani Sirasi Siuirecinden Ornekler
M.5.2.1.1.Bir dogruya Uzerindeki
1. Ders veya disindaki bir noktadan dikme
Temel cizer
trik S
Geometri M.5.2.1.6.Bir dogru parcasina paralel
Kavramlar ve dogru pargalari inga eder, gizilmi
Cizimler 2.Ders g, pare 3 € :
dogru pargalarinin paralel olup
olmadigini yorumlar.
M.5.2.2.2.Agilarina ve kenarlarina
3.Ders gore uggenler?lusturur,
olusturulmus farkh tiggenleri kenar
ve acl Ozelliklerine gore siniflandirir.
Ucgenler M.8.3.1.3.Uggenin kenar uzunluklari s
4.Ders ile bu kenarlarin karsilarindaki 1
acllarin élgulerini iligskilendirir. 1
5 Ders M.6.3.2.1.L'J<;g(.an|n alan bagln:usml / x‘
olusturur, ilgili problemleri ¢ozer. \
> & 1
6.Ders M.8.3.1.1.U(;"gende.l('e'narortay, o T 4
aclortay ve yiksekligi insa eder.
Dogrular ve M.7.3.1.1.Bir acuyi iki es aglya
7.Ders .
Agilar ayirarak agiortayi belirler.
M.3.2.2.1.Sekillerin birden fazla
Uzamsal 8.Ders simetri dogrusu oldugunu sekli
iliskiler ' & sunu'3

katlayarak belirler.

3.5 Verilerin Analizi

Arastirmada elde edilen verilerin analizinde SPSS 27.0 programi kullaniimistir. Uzamsal
gorsellestirme testi icin dogru cevaplar 1, yanls cevaplar 0 olarak puanlanmis ve 6grencilerin
aldigi toplam puan hesaplanmistir. Arastirmaya katilan 6grencilerin uzamsal gorsellestirme testi
ve geometriye yonelik tutum olceginden aldiklari 6n test ve son test puanlarinin normalligi test
edilmistir. Orneklem sayisi 30’un altinda oldugu icin normallik testi i¢in, Shapiro-Wilk Testi
kullanilmistir.  Shapiro-Wilk Testinin kicik o6rneklemlerin normalligini test etmek igin
kullaniimasi 6nerililmektedir. (Uysal ve Kilig, 2021). Bu analiz sonucunda veriler normal dagihm
gosterdigi ve tek grup Uzerinde deneysel desen kullanildigi icin verilerin analizinde bagimh

gruplar t testi kullanilmistir.

4. BULGULAR

Yapilan Shapiro-Wilk normallik testleri sonuglarina iliskin bulgular Tablo 3’te

gorilmektedir. Tablo 3 incelendiginde yapilan Shapiro-Wilk testinde geometriye yonelik tutum
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ve uzamsal gorsellestirme becerisi icin 6n test, son test ve kalicilik testi degerlerinin her birinin

p>.05 oldugu gozlenmistir. Verilerin normal dagilim gosterdigi kabul edilmistir.

Tablo 3
Normallik testlerine iliskin bulgular
Statistic df p
On test .926 20 127
Geometriye Yonelik Tutum Son test .935 20 .196
Kahcilik .978 20 .900
On test .943 20 .275
Uzamsal Gorsellestirme Son test .981 20 .949
Kalicihk .972 20 .794

4.1 Birinci Alt Probleme iliskin Bulgular

Arastirmanin ilk alt problemi olan “Kagit katlama destekli geometri Ogretimi
etkinliklerine katilan 7. sinif 6grencilerinin uzamsal gorsellestirme 6n test ve son test puanlari
arasinda istatistiksel anlamh fark var midir?” sorusunu vyanitlamak amaciyla uzamsal
gorsellestirme 6n test ve son test puanlari arasindaki iliski bagimli gruplar t testi ile incelenmistir.

Bu testin sonuglari Tablo 4’te sunulmustur.

Tablo 4
Ogrencilerin uzamsal gérsellestirme én test ve son test puanlarina iliskin bulgular
n X SS t Sd p n2
On test 20 17.65 5.01
Son test 20 19.40 4.17 420 19 001 0.48

Tablo 4’te goruldigi gibi uzamsal gorsellestirme son test puani (19.40) 6n test
puanindan (17.65) daha yliksek bulunmustur. Yapilan t testi analizinde p<.05 oldugundan 6n test
ve son test puanlari arasindaki bu fark istatistiksel olarak anlamhdir. Diger bir ifadeyle
Ogrencilerin son test puan ortalamalari, 6n test puani ortalamalarindan istatistiksel olarak
anlamli sekilde daha yiiksek bulunmustur. Etki blyaklGginin degerini belirlemek amaciyla eta-

kare (n2) degeri hesaplanmistir. Etki buylklGginin hesaplanmasinda;

tz
n2= N1 formla (Cohen, 1988; Green & Salkind, 2005) kullaniimistir. Elde edilen
eta-kare degerinin yorumlanmasinda 0,01 = kiiclik etki; 0,06 = orta dilizey etki; 0,14 = blyik etki
sinir degerleri (Pallant, 2016) dikkate alinarak yorumlanmis ve uygulamanin etkisinin blyik

oldugu distnilmstar.

Uzamsal gorsellestirme testi 6n test ve son test puanlari arasindaki bu farkin testin

boyutlarinin hangisi ya da hangilerinden kaynaklandigini gérmek Uzere her alt boyut icin ayri t
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testi gerceklestirilmistir. Uzamsal gorsellestirme testinin alt boyutlari 6n test ve son test

puanlarinin karsilastiriimasina yonelik t testi sonuglari Tablo 5’de sunulmustur.

Tablo 5
Ogrencilerin uzamsal gérsellestirme alt boyutlari 6n test ve son test puanlarina iliskin bulgular
n X SS t Sd p n2
Uzamsal Alan Ontest 20 675 155 .95 19 088 0006

Son test 20 7.15 1.30

On test 20 4.00 2.33
Sayisal Uzamsal Alan Son test 20 410 504 -.418 19 .681 0.009

- e On test 20 3.45 2.03
Zihinde DOndirme Son test 20 3.95 250 -1.602 19 126 0.009

. On test 20 3.45 1.82
Alan Blcme Son test 50 495 195 -2.792 19  .012 0.290

Tablo 5’de goriildigi gibi uzamsal gorsellestirmenin tim alt boyutlarinda son test puani
on test puanindan daha ylksek olarak hesaplanmistir. Ancak fark yalnizca alan 6lgme alt boyutu
p <.05 oldugundan (.012) artis alan 6lcme boyutunda anlamli olarak kabul edilebilir diizeydedir.
Alan o6lcme boyutunda, n2 degerinin bilylik etki sinir degerinden fazla olmasi
n2 >0.14 (0.29) uygulamanin sadece alan 6lgme boyutunda biyik etkisi oldugu distnilmustar.
Alan 6lgme alt boyutundaki gibi sorularda 6grenciler alani tam olarak 1 birim kareye denk
gelmeyen karelerin alanlarini hesaplarken zorlanmaktadir. Bu kisimda bazi karelerin bir birim
karelik veya yarim birim karelik alana denk gelmedigi sorularin hepsinde alani hesaplayabilmek
icin 6grencilerin iki kareyi birlestirerek bir kare elde edilebilecegini gormesi gerekmektedir. Kagit
katlama etkinlikleri 6grencilerin bir birim karelik alana denk gelmeyen karelerin
birlestirebilecegini distinmelerini saglamis olabilir. Yapilan etkinliklerde alan bagintisi bulmaya
yonelik etkinliklerin yer almasi ve bu etkinliklerde alanlarin dikdértgenden yola cikilarak
anlasilabileceginin gosterilmesi bu kisimdaki sorularin ¢6zimine yardimci olabilecegi
diistiniilmustir. Ogrencilerin uygulanan etkinliklerde oldugu gibi verilen seklin alanini bulurken
katlayarak dikdortgen olusturdugu ve bunun da alan 6lgme boyutunda pozitif anlamli bir etki

yapmis olabilecegi dislinlilmektedir.
4.2 ikinci Alt Probleme iliskin Bulgular

ikinci alt problemde “Kagit katlama destekli geometri d6gretimi etkinliklerine katilan 7.
sinif 6grencilerinin geometriye yonelik tutum 6n test ve son test puanlari arasinda istatistiksel
anlamli fark var midir?” sorusunu yanitlamak amaciyla geometri tutum 6n test ve son test puan

ortalamalari arasindaki iliski bagimli gruplar t testi ile incelenmistir.
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Tablo 6
Ogrencilerin geometriye yénelik tutum 6n test ve son test puanlarina iliskin bulgular
n X SS t Sd p
On test 20 3.64 0.58
Son test 20 3.74 0.56 -1.46 19 161

Tablo 6’da gortlebilecegi gibi geometriye yonelik tutum son test puan ortalamasi (3.74)
On test puan ortalamasindan daha vyiksek bulunmustur. Yapilan analizde p>.05
hesaplandigindan bu fark istatistiksel olarak anlamli bulunmamistir. Baska bir deyisle kagit
katlama destekli geometri 6gretiminin geometriye yonelik tutum Uzerinde anlamli bir etkisi

oldugu tespit edilememistir.

Geometri tutum 6lgeginin her alt boyut icin ayri t testi gerceklestirilerek bu durumun
Olcegin farkl boyutlari icin de gecerli olup olmadigini géormek lzere alt boyutlar icin de t testleri
uygulanmistir. Geometriye yonelik tutum olgeginin alt boyutlarina ait 6n test ve son test

puanlarinin karsilastiriimasina yonelik t testi sonuclari Tablo 7'de sunulmustur.

Tablo 7
Ogrencilerin geometriye yénelik tutum alt boyutlari én test ve son test puanlarina iliskin bulgular
_ n X SS t Sd P
Olumlu tutum ;’:\tt‘zsstt ;8 ;31 :gg -1.257 19 224
Olumsuz tutum s(; r;ttzitt ;8 i;i :2(1) -1.663 19 113
Teknoloji Sc; rr‘]ttztt ;8 i:gg :32 -376 19 711

Tabloda 7’de gorildigi gibi geometriye yonelik tutumun tiim alt boyutlarinda son test
puani 6n test puanindan daha ylksek olarak hesaplanmistir. Ancak tim alt boyutlar icin p>.05

oldugundan, elde edilen artislarin istatistiksel olarak anlamli olmadigi kabul edilmistir.
4.3 Ugiincii Alt Probleme iliskin Bulgular

Besinci alt problemde “Kagit katlama destekli geometri 6gretimi etkinliklerine katilan 7.
sinif 6grencilerinin uzamsal gorsellestirme son test ve kalicilik puanlari arasinda istatistiksel
anlaml fark var midir?” sorusunu yanitlamak amaciyla uzamsal goérsellestirme son test ve

kahcilik puan ortalamalari arasindaki iliskiye bagimh gruplar t testi ile bakilmistir.

Tablo 8
Ogrencilerin uzamsal gérsellestirme son test ve kalicilik test puanlarina iliskin bulgular
n X SS t Sd P
Son test 20 19.40 4.17
Kalcilik 20 19.95 4.37 ~891 19 384
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Tablo 8de uzamsal gorsellestirme becerisi kalicilik puani (19.95) son test puanindan
(19.40) daha yiliksek bulunmustur. Bu fark p>.05 oldugundan (.384) istatistiksel olarak anlamli
bulunmamistir. Diger bir ifadeyle kagit katlama destekli geometri 6gretiminin uzamsal
gorsellestirme becerisi son test ve kalicilik puanlari arasinda anlamli fark tespit edilememistir.
Son testten sonra kalicilik testine kadar olan zamanda 6grencilerin puanlarinda azalma olmamasi
ogrenilen bilgilerin kalici oldugu biciminde yorumlanmistir.

Tablo 9

Ogrencilerin uzamsal gérsellestirme becerisi alt boyutlari son test ve kalicilik puanlarina iliskin
bulgular

n X ss t sd P
Uzamsal Alan SKZT.EE.? 58 ;;g 132 -.203 19 841
Sayisal Uzamsal Alan SK(;T,;Tkt ;8 j;g igg -1.566 19 134
Zihinde Déndiirme SK(;T.ctﬁ.Sl: ;8 i:g? ;32 -227 19 823
o mm B2 1 . .

Tablo 9’da uzamsal gorsellestirmenin tim alt boyutlarinda p>.05 oldugundan, son test
puani ile kalicilik puani arasinda anlaml fark tespit edilememistir. Son test ile kalicilik testinin
uzamsal gorsellestirme alt boyutunda anlamli fark olmamasi 6grenilen bilgilerin unutulmadigi ve

kalici oldugu seklinde yorumlanmistir.
5. TARTISMA, SONUC VE ONERILER

Arastirmada kagit katlama destekli geometri 6gretiminin 7. sinif 6grencilerinin uzamsal
gorsellestirme becerilerine ve geometriye yonelik tutumlarina olan etkisi incelenmistir.
Arastirma sonucunda kagit katlama destekli geometri 6gretimi uygulanan grupta uzamsal
gorsellestirme son test puani, 6n test puanindan istatistiksel olarak anlamli sekilde daha yiksek
bulunmustur. Bunun sebebi 6grencilerin kagit katlama etkinliklerinde 6n planda olmasi ve siireg
icinde dgrencinin sorgulamasini saglayabilecek sorular yoneltilmis olmasi olabilir. Ogrencilere
kagit katlama etkinlikleri uygulanirken sadece belli yonergeler verilip uygulamasi istememistir,
sireci kendilerinin kesfetmelerine firsat taninmistir. Kagit katlama etkinlikleri 6grencilerin
katlama ile olusan sekli tahmin etmelerini sagladigindan 6grencilerin olusan katlama izini tahmin
edebilme becerisini etkin olarak kullanmalarinin uzamsal gorsellestirme becerisine olumlu bir
etki yaptigi disliniilmektedir. Elde edilen bu sonug, c¢alismalarin sonuglariyla benzerlik
gostermektedir (Arici, 2012; Cakmak 2009; Ugar Kaplan, 2016). Benzer sonuglara ulasiimasinin

sebebi calismalarda kat izlerinin sadece belli ydonergelerle uygulanmasi degil katlama sonucunda
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olusabilecek izin 6grencilerin tahmin etmesine, goziinde canlandirabilmesine imkan vermesi
olarak dustnllmuistiir. Uzamsal gorsellestirme testinin tim alt boyutlarinda artis yasanirken
alan 6lgme alt boyutundaki artis istatistiksel olarak anlamli bulunmustur ve bu etkinin kahcihk
testinde de korundugu goézlenmistir. Bunun sebebinin hazirlanan ders planlarinda uzamsal alan,
sayisal uzamsal alan ve zihinde dondirme kavramlarina ait kazanimlara dogrudan vyer

verilmemesine karsin alan 6lgme kazanimina ait etkinligin bulunmasi olarak yorumlanmistir.

Arastirma sonucunda kagit katlama destekli geometri 6gretimi uygulanan grupta
geometriye yonelik tutum genel puanlarinda ve 6lcegin alt boyutlarinda, 6n test ve son test
puanlarinda anlamli fark tespit edilememistir. Elde edilen bu sonug¢ origami etkinlikleri
uygulanan Kandil'in (2016) sonuglarindan farklilik gostermektedir. Bunun sebebinin origami
etkinliklerinin daha uzun siire uygulanmasi ve tutum kavraminin degisebilmesi icin daha uzun
sireye ihtiyagc duyulmasindan kaynaklanabilecegi dusinidlmektedir. Tutum kavraminin
degismesi icin gerekli olan siire ile ilgili net bir agiklama olmasa da tutum kavraminin degismesi
oldukga zorlu ve zaman alicl bir slire¢ oldugu vurgulanmaktadir (Askar, 1986; Karagdz ve
digerleri, 2016; Giiney, 2020; Tavsancil, 2018). Ayrica calismada kagit katlama temelli
etkinliklerde katlamalarin sorgulanmasi ve 6grencilerin katlamalar (izerinde diisinmesinin

farklihgin olasi kaynaklarindan biri olabilecegi diistinGlmstr.

Elde edilen sonuglar Engin ve digerleri (2023), Takicak (2012) ¢alismalarinin sonuglariyla
benzerlik gostermektedir. Engin ve digerleri (2023) c¢alismasinda 5. sinif 6grencilerinin
hazirbulunusluk dlzeylerinin yeterli olmamasini anlamli etki bulunamamasinin olasi
sebeplerinden biri olarak géstermistir. Takicak (2012) ¢alismasinda kagit katlama etkinliklerinin
sadece Ucgenler alt 6grenme alaninda uygulamasi, 6grencilerin kagit katlama etkinliklerini
yeterince deneyimleyememesine ve bunun da tutum Uzerinde anlaml etki olusturmamasina

neden olabilecegi dustinilmistir.

Tutumun 6grencilerin deneyimleriyle degisebilecegi (Koballa, 1988) dusinildiginde bu
arastirmada ve alanyazindaki ¢alismalarda (Engin ve digerleri, 2023; Takicak, 2012) oldugu gibi
O0grencilere yeterince deneyimleme firsati verilmemesinin geometriye yonelik tutum
puanlarinda anlamh bir degisim olusmamasina neden oldugu disiniilmektedir. Yeterince
deneyimleme imkani saglanmasi i¢in gerekli hazirbulunusluk diizeyinin saglanmasi, daha uzun
sire ve birden fazla alt 6grenme alaninda etkinliklerin uygulanmasinin 6nemli oldugu

disinilmektedir.

5.1. Oneriler
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Bu calismada kagit katlama destekli geometri egitiminin 7. sinif 6grencilerinin uzamsal
gorsellestirme becerisine olumlu etkisi oldugu nicel olarak belirlenmistir. Ogrencilerde bu
olumlu etkinin nereden kaynaklandigini belirlemek amaciyla duyussal ve bilissel sorularin yer
aldig1 gorismeler yapilabilir. Farkh sinif seviyesindeki 6grenciler lzerinde arastirma yapilarak
anlamh bir artisin saglanip saglanmayacag incelenebilir. Kagit katlama destekli geometri
egitiminin, 7. sinif 6grencilerinde geometriye yonelik tutumda artis olsa da bu artis istatistiksel
olarak anlamli bulunmamistir. Arastirma daha uzun siirede ve daha fazla kazanimla uygulanarak
elde edilen sonuglar karsilastirilabilir. Uygulanan egitimin tutum vyerine farkli duyussal

boyutlarda (algi, inang, motivasyon) anlaml etki yapip yapmadigina bakilabilir.

Arastirmanin diger bir 6nerisi, geometri 6gretiminde (kavram, sekil, alan) kagit katlama
etkinliklerinin  kullanilmasina yonelik 6gretmenlere tavsiyedir. Bu calismada katlama
etkinliklerinin o6zellikle alan konusunun 6gretiminde kullanilmasinin yararl olabilecegi ve
ogrencilerin  uzamsal becerilerinin  gelismesine katkida bulunabilecegi seklindedir.
Ogretmenlerin geometri &gretiminde kagit katlama etkinliklerini kullanmasi 6grencilerin
o0grenme slrecinde eglenirken 6grenmelerini ve sirece aktif katilimlarini saglamaktadir. Bu
uygulama siirecinde katlama adimlarinda 6grencilerin kesfetmeleri igin yeterli stire verilmelidir.
Bu sekilde kagit katlama uygulamalari 6gretimde kullanilabilecek bir materyale dénisebilir. Kagit
katlama uygulamalari bireysel sekilde olabilecegi gibi grup seklinde de uygulanarak 6grencilerin

is birligi ve iletisim becerilerinin gelisimine katkida bulunur.

CIKAR CATISMASI BEYANI
Yazarlar bu galismalarinda herhangi bir sekilde gikar ¢atismasi olmadigini beyan eder.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazarlar bu ¢alismalarinda arastirma ve yayin etigine uyuldugunu beyan eder.

Arastirma icin Pamukkale Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin Etigi

Kurulundan (1/04/2024 tarih ve 5-07 numaral) etik kurul izni alinmistir.
YAZAR SORUMLULUK BEYANI

Yazarlar bu ¢alismanin “Kavramsal Cerceve, Arastirma, Gorsellestirme,” kisminin Yusuf
KARA, “Yéntem Tasarimi, Yazi Taslag), inceleme ve Diizenleme” kisminin Prof. Dr. Asuman

DUATEPE-PAKSU tarafindan yapildigini beyan ederler.
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(\Sezz7 Kagit Katlama Destekli Geometri Ogretiminin 7. Simf Ogrencilerinin...
Yusuf KARA, Asuman DUATEPE-PAKSU

Ek 1: Ornek Ders Plani

Kazanim: Bir dogru parcasina paralel dogru pargalariinsa eder, gizilmis dogru parcalarinin paralel
olup olmadigini yorumlar.

Suire: 1 Ders (40 dk)
Ogrencilere kare seklinde kagitlar dagitilir.
1.Adim Verilen kagitlara dogru pargasi ¢cizmeleri istenir.

2.Adim Olusturulan dogru parcasina paralel bir dogruyu katlama yaparak nasil yapilabilecegi
sorulur. Ogrencilerin katlama yapmalarina ve cevabi bulmak igin ugrasmalarina zaman taninir.
Katlama yapan 6grencilere nasil bir yol izledigi sorulur. Dogru pargasina dik bir dogru parcasi
nasil olusturabilecegini acgiklamalari istenir. Bu bilginin kullanilip kullanilamayacagi sorulur.
Bunun lzerine yogunlasiimasi istenir. (Bu adimda 6grencilerin paralel dogruyu olusturabilmeleri
beklenir.) Dogru pargasina olusan dik dogru parcasina, dik olacak sekilde katlama yapilirsa
paralel iki dogru parcasi elde edilecegi fark ettirilir. Sonrasinda 6grencilere bir kareli kagit
dagitilarak siireci tekrarlamalari saglanir.

e, Olusan kat izi de
. - .. Kendi iizerinde e
Dogru pargasi gizilir Kat izi yapilir kendi iizerinde
katlanir
katlanir.

2 Paralel dogru

pargasi
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