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Abstract: The aim of this study is to investigate the effect of an instructional process, designed with GeoGebra-supported
materials for the topics of quadrilaterals and polygons in the 10th grade geometry curriculum, on students’ self-efficacy
perceptions regarding geometry. The study employed a single-group quasi-experimental model with pre-test and post-test
design. The study group consisted of 72 students from a public school in the Arakli district of Trabzon province. Over a
period of six weeks, students received instruction for a total of 12 hours (2 hours per week) using content prepared with
GeoGebra software, focusing on the learning areas of quadrilaterals and polygons. The self-efficacy scale for geometry,
developed by Cantiirk-Giinhan and Bager (2007), was administered to students before and after the planned instruction. The
raw scores obtained from the scale were first converted into measures using Rasch analysis, and then the research questions
were addressed. No significant difference was found between the measurements taken before and after the intervention.
Additionally, it was determined that the gender variable did not have a significant effect on students’ self-efficacy.
Examination of the person-item map revealed that students had difficulty utilizing their geometry knowledge.
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Oz: Bu aragtirmanmn amaci1 10. smnif geometri dersinde yer alan dortgenler ve c¢okgenler konularma yénelik GeoGebra
destekli hazirlanmig 6gretim siirecinin 6grencilerin geometriye iliskin 6z-yeterliklerine etkisini ortaya koymaktir. Caligmada
On test ve son test kullanilarak yapilan tek gruplu yari deneysel model kullanilmigtir. Arastirmanin ¢aligma grubunu, Trabzon
ilinin Arakl il¢esindeki bir devlet okulundaki 72 6grenci olugmaktadir. Aragtirmaci tarafindan 6grencilere 6 hafta siiresince
haftada 2 saat olmak {izere toplam 12 saat dortgenler ve ¢okgenler 6grenme alanina yonelik GeoGebra yazilimi ile hazirlanan
iceriklerle 6gretim yapilmistir. Caligmada, planlanan 6gretim Oncesinde ve sonrasinda Cantiirk-Giinhan ve Bager (2007)
tarafindan hazirlanan geometriye yonelik 6z-yeterlik 6lgegi uygulanmustir. Ogrencilerin 6lcekten elde ettikleri ham puanlar
ilk olarak Rasch analizi ile dl¢iilere doniistiiriilmiis ve devaminda arastirma sorularina cevap aranmustir. Uygulama Oncesi ve
sonrasinda gergeklestirilen Olglimler arasinda anlamli bir farklilik bulunmamustir. Bununla birlikte cinsiyet degiskeninin
ogrencilerin &z-yeterlikleri lizerinde anlamli bir etkiye sahip olmadigi belirlenmistir Kisi-madde haritas: incelendiginde
Ogrencilerin geometri bilgilerini kullanmakta zorlandiklar tespit edilmistir.

Anahtar Kelimeler: Dinamik geometri yazilimi, geometriye yonelik 6z-yeterlik, geometri 6gretimi

Tiirkge siirlim i¢in tiklayiniz

1. Introduction

Geometry, as a crucial component of mathematics education and an integral part of school mathematics,
enables individuals to understand the universe they live in and to comprehend phenomena within it (Giiven &
Karpuz, 2016; Ozkeles Caglayan, 2010). Most objects and entities in the universe possess a shape. In order for
individuals to make the best use of objects containing geometric shapes and solids in their environment, they
need to understand the relationship between the properties of geometric shapes and the objects themselves.
Therefore, it can be stated that the place of geometry—which encompasses geometric shapes, structures, their
properties, and their interrelations—is highly significant in education (Kurt, 2019). Geometry, which has held an
important place in human life from past to present, has been used in various fields such as measuring the lengths
of objects, land surveying, and architecture. A review of the literature reveals that students encounter numerous
difficulties in the field of geometry, one of which is their negative affective characteristics towards learning
geometry. One such affective characteristic is self-efficacy belief (Uygan & Yenilmez, 2010).

Self-efficacy is defined by Bandura (1997) as “an individual’s judgment of their own capacity to organize
and successfully execute the courses of action required to attain designated types of performances.” As self-
efficacy belief, which is dependent on how competent an individual feels, increases, individuals will possess
greater intrinsic motivation to set higher goals and reach higher levels of education (Ozkeles Caglayan, 2010). In
this context, self-efficacy belief significantly influences the effort individuals exert to overcome a task.
Individuals with high self-efficacy levels exert greater effort to succeed and, when faced with adversity, persist
patiently and determinedly, whereas those with low self-efficacy tend to give up easily (Askar & Umay, 2001;
Kurt, 2019). In educational settings, both students who give up easily and those who are persistent and
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determined can be observed. For this reason, self-efficacy is considered a concept that should be addressed in the
field of education. A review of the relevant literature shows that many studies have investigated students’ self-
efficacy beliefs and have concluded that there is a significant relationship between self-efficacy and academic
achievement (Ozkan, 2010; Ozkeles Caglayan, 2010; Yilmaz, 2011; Kurt, 2019). Therefore, it can be asserted
that there is also a significant relationship between students’ achievement in geometry and their self-efficacy
(Kaba, Ozdisci & Soylu, 2017). The teaching methods and materials used in class play an important role in
increasing students’ academic achievement and fostering positive self-efficacy perceptions (Usher, 2008). As
with all subjects, geometry should be taught in a way that captures students’ interest and attention. In this regard,
it is believed that computer-assisted instruction, which increases students’ interest and motivation towards
geometry and enables effective teaching, will also enhance self-efficacy beliefs.

Within the scope of computer-assisted instruction, one of the instructional tools used in geometry classes is
dynamic geometry software. Dynamic geometry software enables a transition from the static environment
dominated by paper and pencil to a dynamic environment where geometric structures can be manipulated,
allowing students to explore the relationships between these structures (Igel, 2011). The effective and correct use
of dynamic geometry software in mathematics and geometry classes can facilitate the discovery of relationships
among geometric structures and help concretize abstract concepts, thereby contributing to the development of
students’ higher-order cognitive skills and, consequently, to an increase in their academic achievement (Giiven
& Karatas, 2005; Balci-Seker, 2014).

GeoGebra, one of the most prominent dynamic geometry software, has significant potential for effective use
in schools due to its integration of geometry and algebra, its user interface and help menu being available in
Turkish, and its ease of use (Kutluca & Zengin, 2011). Since the mathematics curriculum emphasizes the use of
information and communication technologies in the achievement statements (MEB, 2018), teachers should
incorporate GeoGebra as a key tool in their lessons (Baltact, Yildiz & Kosa, 2015).

The use of dynamic geometry software such as GeoGebra in mathematics education has been shown to have
significant positive effects on students’ attitudes and motivation towards the subject (Masri et al., 2016).
Moreover, integrating GeoGebra into lesson processes has been found to significantly increase both students’
interest in the subject and their mathematical self-efficacy perceptions (Shadaan & Leong, 2013). In a study by
Gengoglu (2013), it was found that instruction supported by interactive whiteboards in the classroom and
instruction conducted in a laboratory environment using dynamic mathematics software had equally positive
effects on students’ attitudes towards mathematics, specifically in the context of surface area and volume of
geometric solids in the 6th grade. Cetin (2007) determined that computer-assisted instructional software
developed in accordance with the ARCS motivation model strategies increased students’ interest in the subject
and their academic achievement. Furthermore, the experimental study revealed that the self-efficacy perceptions
of students in the experimental group were significantly higher than those in the control group. In the study by
Organli, Organli, and Birgoren (2016) titled “The Effect of Computer-Assisted Geometry Instruction on 7th
Grade Students’ Achievement and Self-Efficacy Perceptions,” a significant difference was found between the
experimental and control groups in terms of both academic achievement and geometry self-efficacy. Similarly,
Balci-Seker and Erdogan (2017) found that computer-assisted instruction with GeoGebra increased both
geometry achievement and self-efficacy. Kul (2020) reported that the use of GeoGebra in the context of function
transformations in 11th grade had positive effects in favor of the experimental group in terms of achievement,
retention, and motivation. These findings indicate that dynamic software in mathematics education supports not
only academic achievement but also students’ cognitive and affective development.

Based on the results of the studies summarized above, it is thought that the use of dynamic geometry
software via interactive whiteboards in instructional settings will enhance the comprehensibility of geometry
lessons, increase students’ interest and motivation towards geometry, and foster positive self-efficacy beliefs.
Furthermore, a review of the literature reveals a lack of studies focusing on the use of GeoGebra in the sub-
learning areas of Polygons and Quadrilaterals for 10th grade students. In light of all these explanations, the aim
of this study is to reveal the effect of lessons conducted with the support of GeoGebra, a dynamic software, via
interactive whiteboards in the “Quadrilaterals and Polygons” learning area of the 10th grade geometry
curriculum on students’ self-efficacy beliefs towards geometry. Additionally, this study is significant in that it
offers mathematics teachers a new perspective on the methods, techniques, and strategies to be used in teaching
the “quadrilaterals and polygons” learning area. In this context, the research questions addressed in this study are
presented below.

e How does students’ self-efficacy regarding geometry change in geometry lessons supported by GeoGebra?

e Does the gender variable lead to any differences in students’ self-efficacy towards geometry in lessons
supported by GeoGebra?

e What does the hierarchy established by the items on the scale reveal about students’ self-efficacy in
geometry?
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2. Method

The study employed a single-group pre-experimental model using pre-tests and post-tests. This model,
known as the single-group pre-test-post-test design, involves measuring the dependent variable before and after
the application of the independent variable to a randomly selected group (Karasar, 2012). This model was chosen
because it was not feasible to create a control group during the research process, and it is practical and easy to
implement for comparatively examining the effect of GeoGebra use on self-efficacy beliefs regarding geometry
within the same group. Additionally, this model was preferred because it allows for data collection in existing
conditions and a natural classroom setting without disrupting the integrity of the classes, while adhering to
ethical principles and ensuring that students do not experience any disadvantages.

2.1. Designed Teaching Process and Implementation Stages

Before starting the teaching process related to the quadrilaterals and polygons learning area in the 10th grade
curriculum, the "Self-Efficacy Scale for Geometry" was administered to the students as a pre-test. Subsequently,
students received instruction for a total of 12 hours (2 hours per week) over a period of 6 weeks, using content
prepared by the researcher with GeoGebra software, focusing on the learning areas of quadrilaterals and
polygons. The distribution of the prepared content by week is given in Table 1.

Table 1. Distribution of Content by Week

Weeks Duration (min)  Content

1. Week 40 + 40 The sum of the measures of the exterior angles of a polygon
The sum of the measures of the interior angles of a polygon
The measure of an interior angle and an exterior angle of a regular polygon
2. Week 40 + 40 Properties related to the interior angles of a quadrilateral
The perimeter of the geometric shape formed by connecting the midpoints of
consecutive sides of a quadrilateral
Angle properties in a trapezoid
3. Week 40 + 40 The length of the midsegment in a trapezoid
Properties of an isosceles trapezoid
Drawing the height in a trapezoid
Relating the area of a trapezoid to that of a rectangle
4. Week 40 + 40 Angle properties in a parallelogram
Congruence of sides in a parallelogram
The relationship between the triangles formed by the diagonals in a
parallelogram
Relating the area of a parallelogram to that of a rectangle

5. Week 40 + 40 Properties of diagonals in a rhombus
The relationship between the triangles formed by the diagonals in a rhombus
6. Week 40 + 40 Relationships between parallelograms, rhombuses, rectangles, and squares

Learning materials were designed in a structured manner to enable students to discover specific properties
related to the learning areas of quadrilaterals and polygons. During the design and implementation phases of
these materials, the learning outcomes in the curriculum, the fundamental concepts of the subject, and the
hierarchy of the MoNE curriculum were taken into account, ensuring a harmonious process with the interactive
and visualization capabilities of GeoGebra. Guiding steps were included to allow students to actively discover
the targeted properties within the materials. In this way, the materials were designed in alignment with the
constructivist approach to learning. While using the materials in the classroom, a willing student was invited to
the board and asked to follow the instructions in the GeoGebra content loaded onto the interactive whiteboard.
Subsequently, the relationships were explored through class discussions involving the participating students.
After the discovery phase, the property was explicitly stated and example problems were solved. Figures 1, 2,
and 3 present examples of the GeoGebra materials prepared for the learning areas of quadrilaterals and polygons.

In the activity shown in Figure 1, students are expected to move the slider to observe the relationship
between the number of sides of a polygon and the number of triangles formed by drawing diagonals from any
vertex. Subsequently, they are expected to use the sum of the interior angles of a triangle to derive the expression
for the sum of the interior angles of a polygon.

The activity presented in Figure 2 aims to have students discover under which conditions the quadrilateral
formed by connecting the midpoints of the consecutive sides of a quadrilateral transforms into specific types of
special quadrilaterals. In Figure 3, with [EF] as the midsegment, students are expected to observe the formation
of a rectangle by moving the slider, and subsequently, to be guided towards discovering the area formula of a
trapezoid.
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n=8
. .
—Surguyu hareket ettiriniz.

—Kenar sayisi ile olusan iiggen sayisi arasindaki iligkiyi bulunuz.

—Cokgenin i¢ agilarimin dlglleri toplamini veren ifadeyi bulunuz.

D Buldugunuz iliskiyi dogrulamak igin tiklayiniz.

Figure 1. Sample content related to the learning outcome “Explains the concept of a polygon and performs

operations”
a=60°
° |AC| # |BD| = KLMN....
w Siirgliyii hareket ettiriniz. A |AC| = |BD| = KLMN.

w B ve C koselerini hareket ettirerek KLMN

dértgenini inceleyiniz. |AC|L|BD| = KLMN..........c..........

|AC| = 8.92 |AC| = |BD| ve |AC| 1|BD| = KLMN_............

|BD| =892

Figure 2. Sample content related to the learning outcome "Explains the basic elements and properties of
quadrilaterals and solves problems"”

a=0°

|CD|=a, |AB|=¢

—Surglyil hareket ettiriniz.

—Qlugan geometrik sekil yardimiyla
yamugun alani arasindaki iliskiyi bulunuz.

Figure 3. Sample content related to the learning outcome "Explains the angle, side, diagonal, and area properties
of special quadrilaterals and solves problems"

The course materials prepared by the researchers were determined in accordance with the Ministry of
National Education’s (MoNE) secondary school mathematics curriculum (Table 2). Expert opinions were sought
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to ensure that the designed course materials aligned with the learning outcomes; these experts included an
associate professor from the mathematics education department and two mathematics teachers working at a high
school affiliated with MoNE. Based on their feedback, necessary revisions were made and the final version of
the materials was established. At the end of the six-week period, the self-efficacy scale for geometry, which had
been administered as a pre-test, was also administered as a post-test to the students, and it was examined whether
there was a difference between the self-efficacy scores obtained from the two measurements.

Table 2. The intended learning outcomes of the teaching process
Objective no Objective

105.1.1 Explains the concept of polygons and performs related operations.

105.2.1 Explains the basic elements and properties of quadrilaterals and solves problems

105.3.1 Explains the angle, side, diagonal, and area properties of special quadrilaterals and solves
T problems

2.2. Study Group

The study group of the research consists of 10th grade students from a public school in the Arakli district of
Trabzon province during the second semester of the 2023-2024 academic year. The study group comprises a
total of 72 students, 26 of whom are male and 46 are female. In determining the study group, the convenience
sampling method, one of the purposive sampling techniques, was used. The primary reason for choosing this
method is the researcher’s easy access to the school in question, which allows for efficient data collection in
terms of both time and cost. Convenience sampling is considered a suitable choice for field studies, as it provides
practicality during the research process (Yildirim & Simsek, 2022).

2.3. Data Collection Instruments

As a data collection instrument in the study, the “Self-Efficacy Scale for Geometry” developed by Cantiirk-
Giinhan and Baser (2007) was used. The scale consists of 25 items and includes three sub-dimensions: Positive
Self-Efficacy Beliefs (12 items), Use of Geometric Knowledge (6 items), and Negative Self-Efficacy Beliefs (7
items). According to Cantlirk-Giinhan and Bager (2007), the Cronbach’s alpha values for the sub-dimensions of
the scale are 0.88, 0.70, and 0.70, respectively, while the overall Cronbach’s alpha reliability coefficient for the
scale was calculated as 0.90.

The “Undecided” option in the measurement tool may lead participants to avoid expressing a clear attitude
and may prevent them from reflecting their true opinions. Removing the “Undecided” option, which does not
clearly indicate agreement or disagreement, is considered more beneficial and practical for measurement
purposes (Boone et al., 2014; Cekmez et al., 2023). For this reason, the frequency descriptors in the scale,
originally “Never, Sometimes, Undecided, Often, Always,” were modified to “Never, Rarely, Sometimes, Often,
Always.” This adjustment may enable the researcher to obtain clearer and more reliable results. The items in the
Self-Efficacy Scale for Geometry are rated as follows: “1. Never, 2. Rarely, 3. Sometimes, 4. Often, 5. Always.”
When scoring, responses to negatively worded items were reverse-coded.

2.4. Data Analysis

After data collection, the data were tabulated using Microsoft Excel to prepare them for analysis. Rasch
analysis was conducted using Winsteps software to analyze person-item maps of the tabulated data. To
determine whether there was a significant difference between students’ pre-test and post-test self-efficacy scores
for geometry, a paired samples t-test was used. The reason for using this test is that it compares two
measurements obtained from the same group of students. Additionally, to examine whether students’ self-
efficacy in geometry differed according to gender, an independent samples t-test was employed. This test was
chosen to determine whether the difference between the mean scores of two independent groups (female and
male students) is statistically significant.

2.5. Validity and Reliability

The values obtained regarding the validity and reliability of the measurements conducted before and after the
instructional process to determine students’ self-efficacy within the scope of the research are presented in Table
3.

Table 3. The calculated values related to validity and reliability

Measurement(KR-20)  Person Item reliability Item Person Range of item fit
reliability coefficient discrimination  discrimination  indices
coefficient index index

Pre-test .89 .87 .95 4.24 2.61 (0.45-1.47)

Post-test .92 91 .95 4.18 3.11 (0.41-1.45)
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As shown in Table 3, in both measurements, the reliability coefficients calculated for both raw scores and the
measures obtained from the Rasch analysis are greater than the recommended lower threshold of .70.
Additionally, the item fit indices indicate that the items do not behave in a way that would distort the
measurement (Linacre, 2002). The discrimination index corresponds to the ratio of the standard deviation of the
true scores to the standard deviation of the errors (Linacre, 2022). The classification of individuals according to
the extent to which they possess a particular characteristic is determined by the person separation index (Bond et
al., 2021). A low person separation index indicates that the measurement tool is not sufficiently able to
distinguish between individuals who do and do not possess the characteristic in question. A person separation
index of 1.5 is considered acceptable, a value of 2 is considered good, and a value of 3 or higher is regarded as
excellent (Duncan et al., 2003). For the item separation index, it is recommended that the value be at least 2.5 for
individual analyses and at least 1.5 for group-based analyses (Boone et al., 2014). In this study, the person and
item separation indices obtained from the pre-test and post-test are presented in Table 3. Based on these data, it
can be seen that both the person and item separation indices are within the appropriate ranges.

2.6. Research Ethics

This research was conducted under ethical guidelines and was approved by the Trabzon University Social
and Human Sciences Scientific Research and Publication Ethics Committee on February 4, 2025, with the
approval number E-81614018-050.04-2500006535.

3. Findings
3.1. Findings Regarding Students’ Self-Efficacy in Terms of Gender Before and After the Intervention

In order to determine whether students’ self-efficacy in geometry differed according to gender before the
intervention, an independent samples t-test was conducted on the person measures obtained from the Rasch
analysis. The findings are presented in Table 4.

Table 4. Findings on self-efficacy by gender before the intervention

Gender n X SD Mean difference %95 CI df t p
Female 46 0.17 0.64 0.08 (-0.26, 0.41) 70 045 .65
Male 26 0.09 0.75

As seen in Table 4, before the intervention, the mean self-efficacy measure for female students (M = 0.17,
SD = 0.64) is greater than the mean self-efficacy measure for male students (M = 0.09, SD = 0.75); however, this
difference is not statistically significant (t(70) = 0.45, p = .65).

To determine whether students’ self-efficacy in geometry differed according to gender after the intervention,
an independent samples t-test was conducted on the person measures obtained from the Rasch analysis. The
findings are presented in Table 5.

Table 5. Findings on self-efficacy by gender after the intervention

Gender n X SD Mean difference %95 ClI df t p
Female 46 0.38 0.75 0.35 (-0.04, 0.75) 70 1.77 .08
Male 26 0.03 0.91

As shown in Table 5, after the intervention, the mean self-efficacy measure for female students (M = 0.38,
SD = 0.75) is higher than that of male students (M = 0.03, SD = 0.91). Although the difference between the
means of the two groups is not statistically significant, the obtained p-value is quite close to the significance
threshold (t(70) = 1.77, p = .08).

3.2. Findings Regarding Changes in Students’ Self-Efficacy Before and After the Intervention

To determine whether the instructional process had an effect on students’ self-efficacy in geometry, a paired
samples t-test was conducted on the Rasch measures calculated for the pre-test and post-test. The findings are
presented in Table 6.

Table 6. Results of the paired samples t-test conducted on pre-test and post-test measures

Measurement  n X SD Mean difference %95 ClI df t p
Pre-test 72 0.14 0.68 -0.12 (-0.30, 0.08) 71 -119 24
Post-test 72 0.26 0.82

As seen in Table 6, the mean self-efficacy measure for students after the intervention (M = 0.26, SD = 0.82)
is slightly smaller than the mean self-efficacy before the intervention (M = 0.14, SD = 0.68); however, the
difference is not statistically significant (t(71) = -1.19, p = 0.24).
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3.3. Findings on the Hierarchy of Items in the Geometry Self-Efficacy Scale

Through Rasch analysis, both persons and items are converted to the same measurement unit, making them
numerically comparable. This allows for interpretations about the sample based on the content of the items. The
tool used for this interpretation is called a person-item map or Wright map. In this study, the person-item map
generated from the post-test data is presented in Figure 4. The vertical line in the center of the figure represents
an equal-interval scale that depicts the measures of both individuals and items.

In Figure 4, each "X" symbol under the "Persons™ heading represents an individual. Moving upward under
the "Persons" heading indicates increasing self-efficacy, while moving downward indicates decreasing self-
efficacy. Under the "Items" heading, as one moves upward, the total score obtained from the items decreases,
meaning that these items are more difficult to endorse. In other words, items located at the top correspond to
higher levels of the self-efficacy trait. The letters M (mean), S (one standard deviation), and T (two standard
deviations) in the figure represent the statistical distribution of the measures.

One factor that increases the content validity of a test is the inclusion of items that correspond to different
levels of the trait the test aims to measure (Boone et al., 2014). If the difficulties of the items in a test are
confined to a narrow range, the items will be insufficient in revealing low, medium, and high levels of the trait
being measured. When the distribution of items in Figure 4 is examined, it is observed that they are spread over a
wide area and there are no excessive gaps between items. This indicates that the items cover different levels of
the self-efficacy construct, that the test is sensitive in measuring self-efficacy, and that the test items are
successful in distinguishing individuals in terms of the relevant characteristic.

According to Figure 4, since the region where the items are concentrated and the region where the persons
are concentrated are aligned, and the mean of the sample and the mean of the items are close to each other, it can
be said that the scale is well-targeted to the sample. For a test to produce valid and reliable results, it is expected
to be appropriately targeted to the sample to which it is administered. This targeting means that the items in the
test are compatible with the ability level of the sample group, i.e., the items are neither too difficult nor too easy

Persons Items
Higher self- Harder to agree
Measure efficacv with
3 +
|
|
x |
|
|
I
2 +
X 7]
|
XXXX |
X | s2e
X |F
XXX s|
1 XXX+
XX | s2s
XXXX | s1a4
XXXXXXXXXX |s si15 S8
XXX | saz S24-0M
XXXXXXX M| s16 s19 S21
XXXXX | sa s7
=} XX +M S3-0M S5-0M
XXXXXX | s23 S9-0M
XX | sie S12-0M
XXXXXX | s1 S18-0M
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|
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Figure 4. Person-item map for the Geometry Self-Efficacy Scale
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for the sample (Boone et al., 2014). According to the person-item map, the most difficult items to endorse are
S20 and S25, while the easiest items to endorse are S13 and S6-OM. In other words, the majority of students
consider themselves competent in the aspect indicated by item S13. Conversely, many students rated themselves
as having low competence in the aspect indicated by item S20. The three items closest to the region where the
mean self-efficacy measure of the students is located are S16, S19, and S21.While all students are able to express
themselves regarding visualizing geometric shapes, only those with high self-efficacy believe that they can use
their geometric knowledge to find their way when they are lost.

4. Discussion and Conclusions

This study examined whether geometry lessons supported by GeoGebra created a gender-based difference in
students’ geometry self-efficacy. The analyses revealed that the gender variable did not affect students’ beliefs in
their geometry self-efficacy. In line with the findings of this research, several studies—such as those by Chen
and Zimmerman (2007), Ayotola and Adedeji (2009), Ozkan (2010), Erdogan et al. (2011), Yildirim and Ozkan
(2013), Cagirgan-Giilten and Soytiirk (2013), Erkek and Isiksal-Bostan (2015), and Kaba et al. (2016)—also
found no significant difference between female and male students’ self-efficacy beliefs regarding geometry.
However, some studies in the literature have found that gender may have an effect on self-efficacy. For example,
Uredi and Uredi (2005) reported that, among Sth-grade students, boys’ mathematics self-efficacy was higher
than that of girls. Conversely, Kiamanesh, Hejazi, and Estafani (2004) found that girls’ mathematics self-
efficacy beliefs were higher than those of boys. The inconsistency in research findings regarding the effect of
gender on self-efficacy may be due to the fact that students’ self-efficacy varies by gender across different areas
of mathematics (Zimmerman, 2000). Another finding from this study is that, when comparing measurements
taken at two different times, the average geometry self-efficacy score of female students increased, while that of
male students decreased. This suggests that geometry lessons supported by GeoGebra may be more effective for
female students.

The study also investigated whether geometry lessons supported by GeoGebra created a difference in
students’ geometry self-efficacy. The analyses indicated that there was no significant difference in students’
geometry self-efficacy. However, a review of the literature shows that instructional methods and techniques
other than traditional approaches have a positive effect on students’ self-efficacy beliefs. For instance, Yenilmez
and Uygan (2010) found that the creative drama method had a significant effect on 7th-grade students’ self-
efficacy beliefs regarding geometry. In the study by Organli, Organli, and Birgéren (2016), computer-assisted
instruction using GeoGebra was implemented in the experimental group for the topic of quadrilaterals (squares
and rectangles), while the control group received traditional direct instruction. In the experimental group,
students worked in pairs at the computer to solve problems through activities, and class discussions were used to
resolve points of confusion, with the teacher providing guidance throughout the process. The results showed that
computer-assisted geometry instruction had a positive effect on 7th-grade students’ self-efficacy perceptions
regarding geometry. Similarly, Balci-Seker and Erdogan (2017) found that teaching the topics of circles and
disks in a computer-assisted environment using GeoGebra positively affected students’ achievement in geometry
and their self-efficacy perceptions. The differing results in the present study may be attributed to the lack of
school resources, such as the absence of a computer laboratory, and the fact that GeoGebra content was only
presented via smartboard, meaning students could not engage in sufficient individual or group practice.

To examine the item hierarchy of the geometry self-efficacy scale, a person-item map was analyzed. The
item most difficult for students to endorse was S20, followed by S25. In terms of content, S20 relates to using
geometric knowledge to find one’s way, and S25 concerns choosing a profession that involves geometric
knowledge. Accordingly, it can be inferred that students with high self-efficacy are able to use geometry in daily
life, whereas those with low self-efficacy are not. This finding supports Akkus’s (2008) result that there is a
significant relationship between pre-service teachers’ self-efficacy in mathematics and their ability to connect
mathematical concepts to daily life. Furthermore, the fact that the most difficult items to endorse are related to
daily life suggests that most students struggle to use geometric knowledge in their everyday lives. Similarly,
Gerez-Cantimer (2024) reported that students had difficulty relating algebra topics to daily life. Another study by
Ozgen (2013) indicated that pre-service teachers’ ability to relate mathematics within itself was adequately
developed, but their ability to relate it to other disciplines and daily life was quite low. Ozgen’s (2013) findings
support the result in this study that students have difficulty using geometric knowledge in other subjects, as
indicated by the challenging S8 item.

According to the research findings, the item with the highest level of agreement among students was S13,
which states that they can visualize geometric shapes in their minds. This suggests that students have developed
the ability to form mental images during geometric thinking processes and can use this skill in a noticeable way.
Similarly, another highly endorsed item was S2, which refers to the ability to liken objects encountered in daily
life to geometric shapes. This result indicates that students are able to make sense of abstract mathematical
concepts in the context of daily life and relate these concepts to real-world objects. On the other hand, among the
less frequently endorsed items was S4, which states, “When I see a geometric shape, I can recall its properties.”
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This finding suggests that while students have a certain level of proficiency in recognizing geometric shapes,
they experience difficulties in recalling and using the properties of these shapes. In line with these findings,
Aydin (2021) concluded that students tend to examine geometric shapes visually rather than by their geometric
properties when defining them. This indicates that knowledge of shapes and knowledge of their properties
should be considered as independent skills, and that both should be supported separately in the instructional
process. Overall, the findings show that students’ visual and mental imagery skills and their ability to relate
geometric shapes to objects in daily life are high, whereas their ability to recall the properties of shapes and use
this knowledge actively is relatively lower. Therefore, it is recommended that activities aimed at reinforcing
knowledge of the properties of geometric concepts be increased in the instructional process.

5. Recommendations

This study investigated whether geometry lessons supported by GeoGebra led to differences in students’
geometry self-efficacy and whether these differences varied by gender. The research was limited to the use of
smartboards in the instructional environment. A similar study could be conducted by addressing the limitations
of school resources, for example, by enabling students to download the GeoGebra application onto their own
technological devices (such as phones, tablets, or computers) and providing them with access to the content,
thereby examining their geometry self-efficacy in this context. Additionally, this research was limited to the
geometry self-efficacy beliefs of 10th-grade students. Future studies could investigate whether geometry self-
efficacy beliefs differ across various grade levels in secondary education. Furthermore, research could be
conducted to determine whether lessons taught with GeoGebra in computer-assisted environments, as opposed to
smartboard-based instruction, create differences in students’ geometry self-efficacy beliefs.

Author’s Note: This study is the extended and revised version of the paper that was orally presented at the
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Dinamik Geometri Yazihmiyla Geometri Ogretiminin  10.S1mf Ogrencilerinin
Geometriye Yonelik Oz-Yeterlik Algilarina EtKisi

1. Giris

Matematik egitiminin dnemli bileseni ve okul matematiginin ayrilmaz bir pargasi olan geometri, insanlara
yasadig1 evreni tanima ve evrendeki olgulart kavrama imkani saglamaktadir (Giiven ve Karpuz, 2016; Ozkeles
Caglayan, 2010). Evrende yer alan esya ve varliklarin ¢cogu bir sekle sahiptir. Insanlarin ¢evredeki geometrik
sekil ve cisimleri iceren varliklardan en iyi sekilde yararlanabilmesi i¢in geometrik seklin 6zellikleri ile varlik
arasindaki iliskiyi kavramasi gerekmektedir. Bu sebeple geometrik sekil ve yapilar ile bunlarin 6zelliklerini ve
birbiriyle iligkilerini igeren geometrinin egitimdeki yerinin oldukca 6nemli oldugu séylenebilir (Kurt, 2019).
Gecmisten giintimiize kadar insanlarin yasaminda 6nemli bir yere sahip olan geometri; esyalarin uzunluklarinin
Olglimiinde, arazi Olglimlerinde, mimari yapilarda ve bunun gibi birgok alanda kullanilmistir.  Yapilan
arastirmalar incelendiginde Ogrencilerin geometri alaninda pek ¢ok zorlukla karsilastigi ve zorluklarindan
birisinin 6grencilerin geometriyi dgrenmeye yodnelik sahip oldugu olumsuz duyussal o6zellikler oldugu
goriilmektedir. Bu duyussal 6zelliklerden biri 6z-yeterlik inancidir (Uygan ve Yenilmez, 2010).

Oz-yeterlik; Bandura (1997) tarafindan “bireyin belli bir performansi ortaya koyabilmesi icin gerekli
etkinlikleri organize edip, basarili olarak yapma kapasitesi hakkinda kendine yonelik yargisi” olarak
tanimlanmigtir. Kiginin kendini ne kadar yetkin hissettigine bagh bir kavram olan 6z-yeterlik inanc1 yiikseldikge,
kisiler daha yiiksek hedefler koymak ve daha yiiksek egitim seviyelerine ulagsmak i¢in igsel bir motivasyona
sahip olacaktir (Ozkeles Caglayan, 2010). Bu baglamda 6z-yeterlik inanc1 bireylerin bir isin {istesinden gelmek
icin gosterecegi ¢abayr Onemli Olglide etkilemektedir. Yiiksek Oz-yeterlik diizeyine sahip bireyler bir isi
basarmak i¢in {ist diizey ¢aba harcayarak olumsuz bir durumla karsilastiklarinda sabirlt ve kararli bir sekilde
tistesinden gelmeye ¢alisirken, bunun tersi durumda olan bireyler kolayca pes eder ve vazgecerler (Askar ve
Umay, 2001; Kurt, 2019). Egitim — O6gretim ortamlarinda kolayca pes eden veya azimli ve kararli olan
ogrencilerle karsilagilmaktadir. Bu sebepten dolayr 6z-yeterligin egitim alaninda ele alinmasi gereken bir
kavram oldugu diisiiniilmektedir. ilgili alan yazin incelendiginde bir¢ok arastirmada &grencilerin 6z-yeterlik
inanclart arastirillmistir ve 6z-yeterlik ile akademik basar1 arasinda anlaml bir iligki oldugu sonucuna varilmistir
(Ozkan, 2010; Ozkeles Caglayan, 2010; Yilmaz, 2011; Kurt, 2019). Dolayisiyla 6grencilerin geometri basarilari
ile 6z-yeterlikleri arasinda da anlamli bir iliski oldugu sdylenebilir (Kaba, Ozdisci ve Soylu, 2017). Ogrencinin
akademik basarisinin artmasinda ve olumlu 6z-yeterlik algisinin olusturulmasinda derste kullanilan 6gretim
yontemlerinin ve materyallerin énemli bir etkisi vardir (Usher, 2008). Tiim derslerin anlatiminda oldugu gibi
geometrinin anlatiminda da 6grencinin ilgisini ve dikkatini ¢ekecek sekilde anlatilmalidir. Bu dogrultuda
ogrencilerin geometri dersine karsi ilgi ve motivasyonunu artirmak ve etkin bir 6gretim igin bilgisayar destekli
Ogretim yapilmasinin 6z-yeterlik inancini artiracagi diisiiniilmektedir.

Bilgisayar destekli 6gretim kapsaminda geometri derslerinde kullanilan 6gretim araglarindan biri dinamik
geometri yazilimlaridir. Dinamik geometri yazilimlari geometriyi kagit-kalemin hakim oldugu statik ortamdan
kurtarip geometrik yapilarin hareket ettirilerek birbiriyle iligkilerinin kesfedilmesine olanak saglayan dinamik bir
ortama gecisi saglamaktadir (igel, 2011). Dinamik geometri yazilimlarinin matematik ve geometri derslerinde
etkin ve dogru kullanimi hem geometrik yapilar arasindaki iligkilerin kesfedilmesine hem de soyut yapilarin
somutlastirilmasina yardime1 olacagindan 6grencilerin iist diizey zihinsel becerilerinin gelisimine ve dolayisiyla
ogrencilerin akademik basarilarinin artmasina katki saglayabilir (Giiven ve Karatas, 2005; Balci-Seker, 2014).

Dinamik geometri yazilimlarindan biri olan GeoGebra hem geometri ve cebiri birlestirmesi hem kullanici ara
ylizii ve yardim meniisiiniin Tirk¢e ’ye ¢evrilmis olmasi hem de kullaniminin kolay olmasi sebebiyle
okullarimizda etkin olarak kullanilma potansiyeline sahiptir (Kutluca ve Zengin, 2011). Matematik 6gretim
programinda kazanim agiklamalarinda bilgi ve iletisim teknolojilerinden yararlanilmasina 6nemle vurgu
yapildigindan (MEB, 2018) 6gretmenler derslerinde 6nemli bir aktor olarak GeoGebra yazilimina yer vermelidir
(Baltaci, Yildiz ve Kdsa, 2015).

Matematik egitiminde GeoGebra gibi dinamik geometri yazilimlarinin kullanimi, 6grencilerin derse yonelik
tutumlar1 ve motivasyonlar: lizerinde 6nemli olumlu etkiler gostermektedir (Masri vd., 2016). Ayni zamanda
GeoGebra'nin ders siireclerine entegre edilmesinin 6grencilerin hem derse ilgilerini hem de matematiksel 6z-
yeterlik algilarin1 anlamli diizeyde artirmaktadir (Shadaan ve Leong, 2013). Gengoglu (2013) tarafindan yapilan
arastirmada, 6. sinif geometrik cisimlerin yiizey alanlar1 ve hacimleri konusunda dinamik matematik yazilimlari
kullanilarak sinif ortaminda akilli tahta destekli 6gretim ile laboratuvar ortaminda yapilan dgretim sonucunda
Ogrencilerin matematige yonelik tutumlarimin ayni diizeyde olumlu etkiledigi bulunmustur. Cetin (2007)
tarafindan ARCS motivasyon modeli stratejilerine uygun olarak gelistirilen bilgisayar destekli Ogretim
yazilimimnin, dgrencilerin derse olan ilgilerini ve akademik basarilarini artirdigi tespit edilmistir. Ayrica, yapilan
deneysel ¢alisma sonucunda, deney grubundaki dgrencilerin 6z-yeterlik algilarmin kontrol grubuna kiyasla
anlamli diizeyde yiiksek oldugu goriilmiistiir. Organli, Orcanli ve Birgéren ‘in (2016) “Bilgisayar Destekli
Geometri Ogretiminin 7. Siuf Ogrencilerinin Basarisina ve Ozyeterlilik Algisina Etkisi” adli ¢alismasinin
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sonucunda ders basaris1 ve geometri 6zyeterlilikleri agisindan deney ve kontrol gruplar1 arasinda anlamli bir fark
bulunmustur. Benzer sekilde, Balci-Seker ve Erdogan (2017), GeoGebra yazilimi ile bilgisayar destekli
Ogretimin geometri ders basarisini ve 6z-yeterligi artirdigini bulmustur. Kul (2020) tarafindan 11.simf fonksiyon
doniigiimleri konusunda GeoGebra kullaniminin basari, kalicilik ve motivasyon agisindan deney grubu lehinde
olumlu etkileri oldugu tespit edilmistir. Bu bulgular, dinamik yazilimlarin matematik egitiminde yalmzca
akademik basarty1 degil, ayni zamanda oOgrencilerin biligsel ve duyussal gelisimlerini de destekledigini
gostermektedir.

Yukarida 6zetlenen caligmalarin ortaya koydugu sonuglardan hareketle, dgretim ortamlarinda akilli tahta
araciligiyla dinamik geometri yazilimlariin kullaniminin geometri dersinin anlagilabilirligini, &grencinin
geometri dersine karsi ilgi ve motivasyonunu artirarak olumlu 6z-yeterlik inanci olusturacagi diisiiniilmektedir.
Ayrica alan yazin taramasinda matematik egitiminde GeoGebra kullaniminin 10. simif 6grencilerinin Cokgenler
ve Dortgenler alt 6grenme alanina yonelik calismaya rastlanmamustir. Biitlin bu agiklamalar 1s1ginda bu
aragtirmanin amact, 10. sinif geometri dersi miifredatinda yer alan “Dortgenler ve Cokgenler” 6grenme alaninda,
dinamik bir yazilim olan GeoGebramin akilli tahta destekli kullanimiyla yiiriitilen derslerin 6grencilerin
geometriye yonelik Oz-yeterlik inanclarina etkisini ortaya koymaktir. Ayrica bu calisma matematik
Ogretmenlerine “dortgenler ve ¢okgenler” 6grenme alani ile ilgili olarak dgretimde kullanilacak yontem, teknik
ve stratejilere yeni bir bakis agis1 kazandirmasi yoniiyle de 6nem arz etmektedir. Bu kapsam dogrultusunda
arastirmada cevap aranan problemler agagida sunulmustur.

e GeoGebra ile desteklenen geometri derslerinde O6grencilerin geometriye iliskin 6z-yeterlikleri nasil
degismektedir?

e Cinsiyet degiskeni GeoGebra ile desteklenen geometri derslerinde, dgrencilerin geometriye yonelik 6z-
yeterliklerinde bir farkliliga neden olmakta midir?

e Olcekteki maddelerin belirledigi hiyerarsi 6grencilerin geometri 6z-yeterliklerine yonelik ne sdylemektedir?

2. Yontem

Calismada, 0n test ve son test kullanilarak yapilan tek gruplu deneme 6ncesi model kullanmilmigtir. Rastgele
secilmis bir gruba bagimsiz degisken uygulamasinin dncesinde ve sonrasinda bagimli degiskenin Slgiilmesi, tek
gruplu On test - son test modeli olarak tanimlanir (Karasar, 2012). Bu modelin tercih edilmesinin nedeni,
aragtirma siirecinde kontrol grubu olusturmanin miimkiin olmamasi ve GeoGebra kullaniminin geometriye
yonelik 6z-yeterlilik inanci iizerindeki etkisini ayni grup iizerinde karsilastirmali olarak incelenmesi igin pratik
ve kolay uygulanabilir olmasidir. Ayrica mevcut sartlarda ve dogal bir sinif ortaminda simiflarin biitiinliiglinii
bozmadan etik ilkeleri géz Oniinde bulundurarak Ogrencilere herhangi bir dezavantaj yasatmadan veri
toplanmasina imkan sagladigi i¢in bu model tercih edilmistir.

2.1. Tasarlanan Ogretim Siireci ve Uygulama Asamalari
10. siif miifredatinda yer alan doértgenler ve ¢cokgenler 6grenme alani ile ilgili 6gretim siirecine baglamadan

dnce dgrencilere “Geometriye Yonelik Oz-yeterlik Olgegi” 6n-test olarak uygulanmistir. Ardindan 6grencilere 6
hafta siiresince haftada 2 saat olmak iizere toplam 12 saat dortgenler ve ¢okgenler 6grenme alanina yonelik
aragtirmaci tarafindan GeoGebra yazilimi ile hazirlanan igeriklerle 6gretim yapilmistir. Hazirlanan igeriklerin

haftalara gore dagilimi Tablo 1’°de verilmistir.
Tablo 1. iceriklerin Haftalara gore Dagilimi

Haftalar Siire (dk) Uygulamanmn Icerigi

1. Hafta 40 + 40 Bir ¢cokgenin dis agilarinin dlgiileri toplami

Bir ¢okgenin i¢ agilarinin 6lgiileri toplami

Diizgiin ¢okgenin bir i¢ agisinin ve dig agisinin 6l¢iisii

Dortgenin i¢ agilar ile ilgili 6zellikler

Dortgenin ardigik kenarlarinin orta noktalarinin birlestirilmesiyle olusan
geometrik seklin ¢evresi

Yamukta ag1 6zellikleri

Yamukta orta taban uzunlugu

Ikizkenar yamuk ile ilgili 6zellikler

Yamukta yiikseklik ¢izme

Yamugun alanini dikdortgen ile iliskilendirme

Paralelkenarda ac1 6zellikleri

Paralelkenarda kenarlarin esligi

Paralelkenarda kosegenlerin olusturdugu tiggenler arasindaki iliski
Paralelkenarin alanini dikdortgen ile iliskilendirme

Eskenar dortgende kdsegenleri dzellikleri

Eskenar dortgende kosegenlerin olusturdugu tiggenler arasindaki iliski
Paralelkenar, eskenar dortgen, dikdortgen ve kare arasindaki iligkiler

2. Hafta 40 + 40

3. Hafta 40 + 40

4. Hafta 40 + 40

5. Hafta 40 + 40

6. Hafta 40 + 40
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Ogrencilerin dértgenler ve cokgenler 6grenme alanma iliskin konu ile ilgili belirli 6zellikleri kesfetmelerini
saglayacak sekilde yapilandirilmig 6grenme icerikleri tasarlanmistir. Bu igerikler tasarlanma ve uygulanma
asamasinda 6gretim programindaki kazanimlar ve konunun temel kavramlar: ile MEB miifredatinin hiyerarsisi
dikkate alinmig, GeoGebra’nin etkilesimli ve gorsellestirme imkanlariyla ahenkli bir siire¢ izlenmistir.
Ogrencilerin iceriklerde hedeflenen &zelligi aktif bir sekilde kesfetmelerine imkan tanimasi igin yonlendirici
adimlara yer verilmistir. Bdylece igerikler, yapilandirmaci &grenme anlayisiyla uyumlu bir bigimde
tasarlanmistir. Icerikler sinif ortaminda kullanilirken istekli olan dgrencilerden biri tahtaya alinmis ve akilli
tahtaya yiiklenen GeoGebra igerigindeki yoOnergeleri takip etmesi istenmistir. Ardindan katilm saglayan
ogrencilerle birlikte sinif tartismalarinin sonucunda iliskiler ortaya konulmaya ¢alisiimigtir. Ogrencinin kesfinin
ardindan 6zellik ifade edilerek 6rnek soru ¢oziimlerine yer verilmistir. Sekil 1, Sekil 2 ve Sekil 3°te dortgenler ve
cokgenler 6grenme alani ile ilgili hazirlanan GeoGebra igeriklerinden 6rneklere yer verilmistir.

n=8
. .
—Sirgiyu hareket ettiriniz.

—Kenar sayisi ile olusan ti¢gen sayisi arasindaki iligkiyi bulunuz.

D —Cokgenin i¢ agilarinin élgtileri toplamini veren ifadeyi bulunuz.

D Buldugunuz iligkiyi dogrulamak icin tiklayniz.

Sekil 1. “Cokgen kavramini agiklayarak iglemler yapar.” kazanimina yonelik 6rnek igerik

Sekil 1’deki etkinlikte 6grencilerden siirgiiyii hareket ettirerek ¢okgenin kenar sayisi ile gokgenin herhangi
bir kosesinden ¢izilen kdsegenlerin olusturdugu iicgen sayisi arasindaki iligkiyi fark etmesini ardindan ise
liggenin i¢ agilar1 toplamini kullanarak ¢okgenin i¢ agilar toplamini veren ifadeyi bulmasi beklenmektedir.

a=60°
° |AC| # |BD| = KLMN.......ooovoo......
w Silrgllyli hareket ettiriniz. |AC| = |BD| = KLMN.......cc..........

w B ve C késelerini hareket ettirerek KLMN

dértgenini inceleyiniz. |AC|L|BD| = KLMN..................

|AC| = 8.92 |AC| = |BD| ve |AC| L|BD| = KLMN...................

|BD| = 8.92

Sekil 2. “Dortgenlerin temel elemanlarini ve 6zelliklerini agiklayarak problemler ¢ozer.” kazanimina yonelik
ornek igerik
Sekil 2°de verilen etkinlikte bir dortgenin ardisik kenarlarinin orta noktalarinin birlestirilmesiyle elde edilen
dortgenin hangi durumlarda hangi 6zel dortgenlere doniistiigiiniin kesfedilmesi amaglanmaktadir. Sekil 3’te ise

[EF] orta taban olmak fiizere siirgiiniin hareket ettirilerek bir dikdortgen olugtugunun goriilmesi ardindan ise
yamugun alan formiiliiniin kesfettirilmesi hedeflenmistir.
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a=0°
(]

|ICD|=a , |AB|=c¢c

—Slrgliyl hareket ettiriniz.

—Olusan geometrik sekil yardimiyla
yamugun alani arasindaki iliskiyi bulunuz.

Sekil 3. “Ozel dortgenlerin ag1, kenar, kdsegen ve alan dzelliklerini agiklayarak problemler ¢dzer.” kazanimina
yonelik 6rnek igerik

Arastirmacilar tarafindan hazirlanan ders igerikleri MEB’in ortadgretim matematik dersi 6gretim programi
dogrultusunda belirlenmistir (Tablo 2). Tasarlanan ders iceriklerinin kazanimlara uygun olup olmadigina yonelik
uzman goriisleri (matematik egitimi bolimiinde gérev yapan bir dogent, MEB’e bagli bir lisede gorev yapan iki
matematik 6gretmeni) alarak gerekli diizenlemeler yapilmis ve igeriklerin son hali olusturulmustur. 6 hafta
sonunda 6grencilere on test olarak uygulanan geometriye yonelik 6z-yeterlik 6lgegi son-test olarak uygulanmis
ve iki 6l¢mede elde edilen 6z-yeterlik puanlari arasinda bir fark olup olmadigi belirlenmistir.

Tablo 2. Ogretim siirecinin hedefledigi kazanimlar

Kazanim no Kazanim

105.1.1 Cokgen kavramini agiklayarak iglemler yapar.

105.2.1 Dértgenlerin temel elemanlarini ve 6zelliklerini agiklayarak problemler ¢ozer.

105.3.1 Ozel dortgenlerin ag1, kenar, kdsegen ve alan dzelliklerini agiklayarak problemler ¢ozer.

2.2. Calisma Grubu

Arastirmanin ¢alisma grubunu, 2023-2024 o&gretim yilinin ikinci doneminde Trabzon ilinin Arakl
ilgesindeki bir devlet okulundaki 10. sinif 6grencileri olusturmaktadir. Calisma grubu 26’s1 erkek ve 46’s1 kiz
olmak ftizere toplam 72 Ogrencidir. Calisma grubu belirlenirken amagli 6rnekleme yontemlerinden kolay
ulagilabilir 6rneklem yontemi kullanilmistir. Bu yontemin tercih edilmesinin temel nedeni, aragtirmacinin séz
konusu okula erisiminin kolay olmasi ve verilerin zaman ve maliyet agisindan etkin bir sekilde
toplanabilmesidir. Kolay ulasilabilir 6rneklem, arastirma siirecinde pratiklik saglamasi1 bakimindan 6zellikle saha
¢aligmalari i¢in uygun bir se¢im olarak goriilmektedir (Yildirim & Simsek, 2022).

2.3. Veri Toplama Araclar

Arastirmada veri toplama araci olarak Cantiirk-Giinhan ve Bager (2007) tarafindan gelistirilen “Geometriye
Yénelik Oz-yeterlik Olgegi” kullanilmistir. 25 maddeden olusan dlgek icin 3 alt boyut belirlenmistir: Olumlu
Oz-yeterlik Inanclar1 (12 madde), Geometri Bilgisinin Kullamlmasi (6 madde) ve Olumsuz Oz-yeterlik Inanglari
(7 madde). Cantiirk-Giinhan ve Baser (2007) tarafindan 6l¢egin alt boyutlara ait Cronbach Alpha degerleri
sirastyla 0,88; 0,70 ve 0,70 olup Olgegin geneline ait Cronbach Alpha Giivenirlik Katsayisi 0,90 olarak
hesaplanmustir.

Olgme aracinda yer alan “Kararsizim” segenegi, katilimcilarin net bir tutum sergilemekten kaginmalarina yol
acabilir ve gergek diislincelerini yansitmalarini engelleyebilir. Katiliyorum veya katilmiyorum gibi agikga bir
taraf belli etmeyen “Kararsizim” segeneginin 6lgekten kaldirilmast 6lgme agisindan daha yararli ve kullanish
olacaktir (Boone vd., 2014; Cekmez vd., 2023). Bu sebeple; olgekte yer alan “Higbir zaman, Ara Sira,
Kararsizim, Cogu Zaman, Her Zaman” seklindeki siklik zarflar1 “Higbir zaman, Nadiren, Ara Sira, Cogu Zaman,
Her Zaman” seklinde degistirilerek kullanilmistir. Yapilan bu diizenleme aragtirmacinin daha net ve giivenilir
sonuclara ulasmasini saglayabilir. Geometriye Yonelik Oz-yeterlik Olgeginde yer alan maddeler “1. Higbir
zaman, 2. Nadiren, 3.Ara Sira, 4. Cogu Zaman, 5. Her zaman” biciminde derecelendirilmistir. Puanlama
yapilirken olumsuz ifadelere verilen cevaplar ters ¢evrilerek puanlanmistir.

2.4. Verilerin Analizi

Veriler toplandiktan sonra, veri analizine hazirlanmak igin Microsoft Excel kullanilarak tablo haline
getirilmistir. Tablo haline getirilen verilere ait kisi madde haritalarini analiz etmek ig¢in Winsteps yazilimi
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kullanilarak Rasch analizi gerceklestirilmistir. Ogrencilerin geometriye yonelik 6z-yeterlik dn-test ve son-test
puanlarnin farklilik gdsterip gostermedigini belirlemek amaciyla bagimli grup t-testi kullanilmigtir. Bu testin
kullanilmasinin sebebi, ayni 6grenci grubundan elde edilen iki dlglimiin kargilagtirilmasidir. Ayrica 6grencilerin
geometriye yonelik 6z-yeterliklerinin cinsiyet degiskenine gore farklilik gosterip gostermedigini incelemek igin
bagimsiz grup t-testi kullamilmigtir. Bu test, birbirinden bagimsiz iki grubun (kiz ve erkek dgrenciler) ortalama
puanlari arasindaki farkin istatistiksel olarak anlamli olup olmadigini belirlemek i¢in tercih edilmistir.

2.5. Gegerlik ve Giivenirlik

Aragtirma cergevesinde yiiriitiilen 6gretim siirecinin 6ncesinde ve sonrasinda 6grencilerin 6z-yeterliklerini
belirlemek i¢in gergeklestirilen Sl¢iimlerin gegerlik ve gilivenirligine iliskin elde edilen degerler Tablo 3’de
sunulmustur.

Tablo 3. Gegerlik ve giivenirlige iliskin hesaplanan degerler
Olgiim  (KR-20) Kisi giivenirlik Madde giivenirlik ~ Madde ayirt ~ Kisi ayirt edicilik Madde uyum

katsay1 katsayis1 edicilik katsayis1 katsayis1 indeksleri aralif1
On-test .89 87 .95 4.24 2.61 (0.45-1.47)
Son-test 92 91 .95 4.18 3.11 (0.41-1.45)

Tablo 3’de goriilecegi iizere her iki dlgiimde hem ham puanlar hem de Rasch analizi sonucunda elde edilen
Olciiler iizerinde hesaplanan giivenirlik katsayilar1 onerilen alt esik olan .70’den biiyiiktiir. Bununla birlikte
maddelerin uyum indeksleri, maddelerin 6l¢iimii bozar nitelikte davranmadigint gostermektedir (Linacre, 2002).

Ayirt edicilik indeksi; ger¢ek puanlarin standart sapmasi ile hatalarin standart sapmasinin oranina karsilik
gelmektedir (Linacre, 2022). Bireylerin belirli bir 6zelligi ne derece tagidiklarina gore siniflandirilmasi, kisisel
ayirt etme giicli endeksi ile belirlenir (Bond vd., 2021). Kisisel ayirt edicilik indeksinin diisiik olmasi, 6l¢iim
aracinin bireyleri s6z konusu 6zellige sahip olup olmadiklarina gore yeterince ayiramadigi anlamina gelmektedir.
Kisi ayirt edicilik indeksinin 1,5 seviyesinde olmasi kabul edilebilir bir diizeyde degerlendirilirken, 2 oldugunda
iyi, 3 veya daha yiiksek oldugunda ise miikemmel olarak kabul edilmektedir (Duncan vd., 2003). Madde ayurt
edicilik indeksinin ise bireysel analizler i¢in en az 2.5, grup bazli analizler i¢in ise en az 1.5 olmas1 gerektigi
belirtilmektedir (Boone vd., 2014). Bu ¢aligmada 6n-test ve son-testten elde edilen kisi ayirt edicilik indeksi ile
madde ayirt edicilik indeksleri Tablo 3’te verilmistir. Bu veriler dogrultusunda kisi ayirt edicilik indeksi ve
madde ayirt edicilik indeksinin verilen araliklar i¢in uygun oldugu goériilmektedir.

2.6. Arastirma Etigi

Bu arastirmanin etik kurallara uygun bir sekilde yapildigi, Trabzon Universitesi Sosyal ve Beseri Bilimler
Bilimsel Arastirma ve Yaym Etik Kurulu tarafindan 4 Subat 2025 tarihinde E-81614018-050.04-2500006535
sayili karar1 ile onaylanmuistir.

3. Bulgular

3.1. Uygulama 6ncesi ve sonrasinda cinsiyet degiskeni ac¢isindan 6grencilerin 6z-yeterliklerine iliskin elde
edilen bulgular

Uygulama oOncesinde &grencilerin geometriye yonelik 06z-yeterliklerinin cinsiyet degiskeni agisindan
farklilagip farklilasmadigini belirlemek i¢in Rasch analizi sonucunda elde edilen kisi 6l¢iileri iizerinde bagimsiz-
gruplar t-testi gerceklestirilmistir. Elde edilen bulgular Tablo 4’te sunulmustur.

Tablo 4. Uygulama oncesi cinsiyet agisindan 6z-yeterlilige iligkin bulgular
Cinsiyet n X SS Ortalamalar farki %95 Giiven arahgi sd t p
Kiz 46 0.17 0.64 0.08 (-0.26, 0.41) 70 045 .65
Erkek 26 0.09 0.75

Tablo 4’ten goriildiigli iizere uygulama Oncesinde kiz Ogrencilerin 6z-yeterlik Olgiilerinin ortalamasi
(M=0.17, SS=0.64) erkek 6grencilerin 6z-yeterlik dl¢iilerinin ortalamasindan (M=0.09, SS=0.75) biiyilik olmakla
birlikte bu fark istatistiksel olarak anlamli degildir (t(70)=0.45, p=.65).

Uygulama sonrasinda Ogrencilerin geometriye yonelik 0z-yeterliklerinin cinsiyet degiskeni ag¢isindan
farklilagip farklilasmadigini belirlemek i¢in Rasch analizi sonucunda elde edilen kisi 6l¢iileri iizerinde bagimsiz-
gruplar t-testi gergeklestirilmistir. Elde edilen bulgular Tablo 5°te sunulmustur.

Tablo 5. Uygulama sonrasi cinsiyet agisindan 6z-yeterlilige iligkin bulgular
Cinsiyet n x SS Ortalamalar farki %95 Giiven arali@gn  sd t p
Kiz 46 0.38 0.75 0.35 (-0.04, 0.75) 70 1.77 .08
Erkek 26 0.03 0.91
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Tablo 5’ten anlasildigl lizere uygulama oOncesinden kiz Ogrencilerin 6z-yeterlik Olciilerinin ortalamasi
(M=0.38, SS=0.75) erkek dgrencilerin 6z-yeterlik dlciilerinin ortalamasindan (M=0.03, SS=0.91) biiyiiktiir. iki
grubun ortalamalar1 arasindaki fark istatistiksel olarak anlamli olmamakla birlikte elde edilen olasilik degeri
anlamlilik simirina oldukga yakindir (t(70)=1.77, p=.08).

3.2. Uygulama oncesinde ve sonrasinda 6grencilerin 6z-yeterliklerindeki degisime iliskin bulgular

Gergeklestirilen 6gretim siirecinin dgrencilerin geometriye iliskin 6z-yeterliklerine etki edip etmedigini
belirlemek i¢in &grencilerin 6n ve son test i¢in hesaplanan Rasch olgiileri tizerinde bagimli-gruplar t-testi
gerceklestirilmigtir. Elde edilen bulgular Tablo 6’da sunulmustur.

Tablo 6. On ve son test dlgiileri {izerinde gergeklestirilen bagimli-gruplar t-testi sonugclari

Test n M SS Ortalamalar farki %95 Giiven arahg sd t p
On 72 0.14 0.68 -0.12 (-0.30, 0.08) 71 -119 24
Son 72 0.26 0.82

Tablo 6’dan goriilecegi iizere 6grencilerin uygulama sonrasinda 6z-yeterlik ol¢iileri ortalamas1 (M=0.26, SS=
0.82) uygulama oncesindeki 6z-yeterlik ortalamasindan (M=0.14, SS=0.68) kiiciik olmakla birlikte aradaki fark
istatistiksel olarak anlaml degildir (t(71)=-1.19, p=0.24).

3.3. Geometri Oz-yeterlik Olcegindeki Maddelerin Hiyerarsisine Iliskin Bulgular

Rasch analizi ile kisiler ve maddeler ayn1 6l¢ii birimine doniistiiriilerek sayisal olarak karsilastirilabilir hale
getirilmektedir. Bu durum, maddelerin igeriginden yola ¢ikarak belirlenen 6rneklem hakkinda yorum yapilmasim
saglar. Bu yorumlamada kullanilan arag ise kisi-madde haritas1 veya Wright haritasi olarak isimlendirilir. Bu
arastirmada son test verilerinden elde edilmis kisi-madde haritas1 Sekil 4’de verilmistir. Seklin merkezinde
konumlanan dikey dogru pargasi, bireylerin ve maddelerin 6lglimlerinin betimlendigi esit aralikli dlgegi temsil
etmektedir.

Sekil 4’de, kisiler bagliginin altinda her “X” sembolii bir kisiyi temsil etmektedir. Kisiler basligt altinda
yukart dogru gidildikce 6z yeterlik artmakta, asagi dogru gidildikce ise azalmaktadir. Maddeler baslig1 altinda
ise yukar1 dogru gidildikge maddelerden elde edilen toplam puan azalmakta yani maddelerin onaylanmasi
zorlagsmaktadir. Baska bir ifadeyle iist siralarda yer alan maddeler, 6z-yeterlik niteliginin daha yiiksek diizeyine
karsilik gelmektedir. Sekilde yer alan M(ortalama), S (bir standart sapma) ve T (iki standart sapma) harfleri
Olciimlerin istatistiksel dagilimini temsil etmektedir.

Bir testin kapsam gegerliligini artiran faktorlerden biri test icerisinde testin 6lgmeyi amagladigi niteligin
farkli seviyelerine karsilik gelen maddelerin yer almasidir (Boone vd., 2014). Eger bir test igerisinde yer alan
maddelerin giigliikleri dar bir aralik igerisine hapsolmus ise maddeler dlgiilecek niteligin diisiik, orta ve yiiksek
seviyelerini ortaya ¢ikartmada yetersiz kalacaktir. Sekil 4’deki maddelerin dagilimi incelendiginde, genis bir
alana yayildig1 ve maddeler arasinda asir1 bosluklar bulunmadigi gézlemlenmektedir. Bu durum maddelerin 6z-
yeterlik yapisinin farkli seviyelerini kapsadigin, testin 6z-yeterlik yapisini 6lgme konusunda hassas oldugunu ve
test maddelerinin kisileri ilgili 6zellik agisinda ayirt etmede basarili oldugunu gostermektedir.

Sekil 4’e gore maddelerin yogunlastigi bolge ile kisilerin yogunlastigi bolge karsilikli ve odrneklem
ortalamasi ile maddelerin ortalamasi birbirine yakin oldugundan &lgegin 6rneklemi iyi hedefledigi sdylenebilir.
Bir testin gecerli ve giivenilir sonuglar tiretmesi igin, uygulandigi 6rneklemi uygun sekilde hedeflemesi beklenir.
Bu hedefleme, testteki maddelerin 6rneklem grubunun yetenek diizeyiyle uyumlu olmasi, yani maddelerin
orneklem icin ne asir1 zor ne de asir1 kolay olmast anlamina gelir (Boone vd., 2014). Kisi-madde haritasina gore
onaylanmasi en zor maddeler S20 ve S25 iken onaylanmasi en kolay madde S13 ve S6-OM ’dir. Bir diger
ifadeyle 6grencilerin bilyiik bir boliimii S13 maddesinin isaret ettigi hususta kendilerini yeterli gormektedir. Aksi
tarafta birgok oOgrenci ise S20 maddesinin isaret ettigi hususta kendilerini diisik diizeyde yeterli
degerlendirmistir. Ogrencilerin 6z-yeterlik dlgiileri ortalamasinin yer aldigi bélgede bulunan en yakin 3 madde
ise S16, S19 ve S21°dir.

Tiim dgrenciler geometrik sekilleri zihinde canlandirma hususunda kendini ifade ederken yalnizca yiiksek
0z-yeterlige sahip Ogrenciler kaybolduklarinda geometri bilgisini kullanarak yollarmi bulabileceklerini
diisiinmektedirler.
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Kisiler Maddeler
Olgii  Yiiksek Oz-yeterlik Onaylanmasi daha zor maddeler
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Sekil 4. Geometri Oz-yeterlik dlgegine yonelik kisi-madde haritasi

4. Tartiyma ve Sonug¢

Aragtirmada GeoGebra ile desteklenen geometri derslerinin 6grencilerin geometri 6z-yeterliklerinde cinsiyet
acisindan bir farklilik olusturup olusturmadigi incelenmistir. Yapilan analizler sonucunda cinsiyet degiskeninin
Ogrencilerin geometri 6z-yeterlik inanglarini etkilemedigi sonucuna varilmistir. Arastirmanin sonuglarina benzer
olarak Chen ve Zimmerman (2007), Ayotola ve Adedeji (2009), Ozkan (2010), Erdogan vd.(2011), Yildirim ve
Ozkan (2013), Cagirgan-Giilten ve Soytiirk (2013), Erkek ve Isiksal-Bostan (2015), Kaba vd. (2016)
calismalarinda kiz ve erkek Ogrencilerin geometriye yonelik 6z-yeterlik inanglart arasinda anlamli bir fark
bulamamuislardir. Literatiirdeki bazi ¢aligmalarda cinsiyetin 6z-yeterlik iizerinde etkisi olabilecegi bulunmustur.
Ornegin; Uredi ve Uredi (2005) tarafindan 8. smmif dgrencileriyle yapilan calismada erkeklerin matematik 6z-
yeterliginin kizlarin 6z-yeterliginden fazla oldugu belirtilmistir. Ancak Kiamanesh, Hejazi ve Estafani (2004)
tarafindan yapilan ¢alismada kizlarin matematik 6z-yeterlik inanglarinin erkeklerden daha yiiksek oldugu tespit
edilmistir. Cinsiyetin 6z-yeterlik iizerindeki etkisi ile ilgili arastirma sonuglarinin tutarli olmamasinin sebebi,
ogrencilerin 6z-yeterliklerinin cinsiyete goére matematigin farkli alanlarinda farklilik gdstermesi olabilir
(Zimmerman, 2000). Ayrica bu ¢alismadan elde edilen diger bir sonug ise, iki farkli zamanda gergeklestirilen
Olciimler birbiriyle kiyaslandiginda kiz 6grencilerin geometri 6z-yeterlik puan ortalamasinin artti§i ancak erkek
Ogrencilerin geometri Oz-yeterlik puan ortalamasinin diistiigii goriilmiigtiir. Bu durumda GeoGebra ile
desteklenen geometri derslerinin kiz 6grenciler agisindan daha etkili oldugu sdylenebilir.

Aragtirmada GeoGebra ile desteklenen geometri derslerinin 6grencilerin geometri 6z-yeterliklerinde bir
farklilik olusturup olusturmadigr incelenmistir. Yapilan analizler sonucunda Ogrencilerin geometri 0z-
yeterliklerinde anlamli bir farklilik olusturmadigi belirlenmistir. Ancak literatiir taramasinda geleneksel
yontemler haricinde kullanilan 6gretim yontem-tekniklerinin 6grencilerin 6z-yeterlik inanglarini olumlu
etkiledigi goriilmiistiir. Ornegin; Yenilmez ve Uygan (2010) caligmasinda yaratict drama yonteminin ilkdgretim
7. smuf ogrencilerinin geometriye yonelik 6z-yeterlik inang diizeylerine anlamli etkisinin oldugu belirtmistir.
Organli, Or¢anli ve Birgdren (2016) calismalarinda, 7. simif Ogrencileri ile dortgenler (kare ve dikddrtgen)
konusunda deney grubunda GeoGebra yazilimi kullanilarak bilgisayar destekli 6gretim, kontrol grubunda ise
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geleneksel diiz anlatim yontemi ile 6gretim yapmustir. Deney grubunda, bilgisayar baginda ikili gruplar halinde
etkinliklerle sorulart ¢ézmeleri istenmistir. Anlamadiklari noktalarda sinif tartismalariyla sonuca ulagmalari
saglanmis, bu siiregte dgretmen rehberlik etmistir. Calisma sonucunda bilgisayar destekli geometri 6gretiminin
7. smif 6grencilerinin geometriye yonelik &z-yeterlik algisinda olumlu bir etkiye sahip oldugu goriilmiistiir.
Balci-Seker ve Erdogan (2017) tarafindan yapilan arastirmada, geometri dersi kapsaminda yer alan gember ve
daire konusunun GeoGebra yazilimi araciligiyla bilgisayar destekli ortamda islenmistir. Uygulamanin ardindan
kullanilan yontemin 6grencilerin geometri dersi basarilarini ve geometri 6z-yeterlik algilarini pozitif yonde
etkiledigi sonucuna ulagilmistir. Bu c¢alismada elde edilen sonucun farkli olmasinin sebebi okul imkanlarinin
yetersizligi sebebiyle bilgisayar laboratuvarinin olmamasi, GeoGebra igeriklerinin sadece akilli tahta {izerinden
gosterilmesi yani 0grencinin bireysel ya da grup olarak yeterli uygulamay1 yapamamasi olabilir.

Geometri 0z-yeterlik dl¢ceginin madde hiyerarsisini incelemek amaciyla kisi-madde haritas1 incelenmistir.
Ogrenciler tarafindan onaylanmasi en zor olan madde S20, ardindan ise S25 tir. Maddelerin igeriklerine
bakildiginda S20 geometri bilgisinin kullanilarak yolunu bulabilme ve S25 geometri bilgisinin kullanildig1 bir
meslek se¢imi ile ilgilidir. Bu dogrultuda yiiksek &6z-yeterlik diizeyine sahip 6grenciler geometriyi giinliik
yasamda kullanilabildigi ancak diisiik 6z-yeterlik diizeyine sahip Ogrencilerin ise kullanamadigi sonucu
¢ikarilabilir. Elde edilen bu sonug Akkus’un (2008) &gretmen adaylarinin matematik konusundaki 6z yeterlikleri
ile matematiksel kavramlar1 giinlik yasamla baglanti kurma diizeyleri arasinda anlamli bir iligki oldugu
bulgusunu desteklemektedir. Ayrica onaylanmasi zor maddelerin giinliik yagamla baglantili olmasi, 6grencilerin
cogunlugunun geometri bilgisini giinliikk hayatlarinda kullanmakta giicliik yasamakta oldugunu gostermektedir.
Bu sonuca benzer sekilde, Gerez-Cantimer (2024) arastirmasinda dgrencilerin cebir konularini giinliik yasamla
iliskilendirmede zorluk yasadiklarini rapor etmistir. Bir diger arastirmada Ozgen (2013), 6gretmen adaylarinin
matematigi kendi iginde iligkilendirme becerilerinin yeterli diizeyde gelismedigini, farkli disiplinler ve giinliik
yasamla iliskilendirme becerilerinin ise oldukca diisiik diizeyde oldugunu ifade etmistir. Ozgen’in (2013)
calismasi, bu ¢alismada onaylanmasi zor olan S8 maddesine gore 6grencilerin geometri bilgisini diger derslerde
kullanmakta zorlandig1 bulgusunu desteklemektedir.

Aragtirma bulgularina gore, 6grencilerin en yiiksek diizeyde katilim gosterdigi ifade, "Geometrik sekilleri
zihinlerinde canlandirabildiklerini" belirten S13 maddesi olmustur. Bu durum, 6grencilerin geometrik diisiinme
stireglerinde zihinsel imgeler olusturabilme becerilerinin gelismis oldugunu ve bu beceriyi fark edilebilir bir
bigimde kullanabildiklerini gostermektedir. Benzer sekilde, 6grenciler tarafindan yiiksek oranda onaylanan bir
diger madde ise, “Giinlilk yasamda karsilasilan nesneleri geometrik sekillere benzetebilme” yeterliligini belirten
S2 maddesidir. Bu sonug, Ogrencilerin soyut matematiksel kavramlar1 giinliik yasam baglaminda
anlamlandirabildiklerini ve bu kavramlari gercek yasam nesneleriyle iliskilendirebildiklerini gdstermektedir. Ote
yandan, &grenciler tarafindan daha az onaylanan ifadeler arasinda yer alan S4 maddesi, "Bir geometrik gekil
gordiigiimde onun 6zelliklerini hatirlayabilirim" bigimindedir. Bu bulgu, 6grencilerin geometrik sekilleri tanima
konusunda belirli bir yeterlilige sahip olduklarini, ancak bu sekillerin 6zelliklerini hatirlama ve bu bilgileri
kullanma konusunda giiclik yasadiklarini gostermektedir. Bu bulgularla benzer olarak, Aydmn (2021)
calismasinda 6grencilerin geometrik sekilleri tanimlarken geometrik 6zelliklerinden gok gorsel olarak inceleme
yaptiklart sonucuna varmustir. Bu durum, sekil bilgisi ile sekil ozellikleri bilgisinin birbirinden bagimsiz
beceriler olarak ele alinmasi gerektigini ve Ogretim siirecinde her iki becerinin ayri ayri desteklenmesinin
O6nemini ortaya koymaktadir. Genel olarak bulgular, 6grencilerin gorsel ve zihinsel canlandirma becerileri ile
geometrik sekilleri giinliik yasamdaki nesnelerle iligkilendirme diizeylerinin yiiksek oldugunu; buna karsin,
sekillerin 6zelliklerini hatirlama ve bu bilgiyi aktif bicimde kullanma becerilerinin gérece daha diisiik diizeyde
oldugunu gostermektedir. Bu dogrultuda, dgretim siirecinde ozellikle geometrik kavramlara iligskin 6zellik
bilgilerinin pekistirilmesine yonelik etkinliklerin artirllmasi onerilebilir.

5. Oneriler

Aragtirmada GeoGebra ile desteklenen geometri derslerinin 6grencilerin geometri 6z-yeterliklerinde ve
cinsiyet degiskinine gore geometri 6z-yeterliklerinde bir farklilik olusturup olusturmadigi incelenmistir. Bu
arastirma Ogretim ortaminda akilli tahta kullanimi ile smirlidir. Benzer bir calisma, okul imkansizliklarin
gidermek amaciyla 6grencilerin teknolojik aletlerine (telefon, tablet, bilgisayar vb.) GeoGebra uygulamasi
indirilerek igerikleri 6grencilerin kullanimina sunularak geometriye yonelik 6z-yeterlik incelenerek yapilabilir.
Bu arastirma 10.sin1f 6grencilerinin geometri 6z-yeterlik inanglari ile sinirlidir. Ortadgretimin farkli diizeylerinde
geometrik 6z-yeterlik inanglarinin sinif diizeyine gore farklilik gosterip gostermedigi incelenebilir. Ayrica akillt
tahta ile bilgisayar destekli 6gretim ortaminda GeoGebra destekli islenen derslerin &grencilerin geometri 6z-
yeterlik inanglarinda bir farklilik olusturup olusturmadigina yonelik ¢alismalar yapilabilir.

Yazar Notu: Bu calisma 04-07 Eyliil 2024 tarihleri arasinda diizenlenen Ulusal Fen Bilimleri ve Matematik
Egitimi Kongresi’'nde (UFBMEK-2024) sozlii olarak sunulan bildirinin genisletilmis ve diizenlenmis halidir.
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