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Abstract - This research was carried out to determine the spatial ability self-assessment levels of students studying
in high school. Our research was carried out with 79 students studying in the 10th and 11th grades at an Anatolian
High School in Izmir in the 2018-2019 academic year. In our study where we examined the spatial abilities of high
school students in terms of different variables, descriptive scanning model was used. In this study, Santa Barbara
Spatial Ability Test consisting of 30 multiple choice questions was used as a measurement. The data obtained were
analyzed with SPSS 25.0. The average of the spatial aptitude test was found to be 9.39. According to the applied
test, it is seen that the questions in which the nested pictures are cut with a vertical plane are answered most
correctly. It is seen that the questions that are asked about the intersection of the composite bodies with an inclined
plane are the least correctly answered questions. There was no significant difference between spatial thinking
levels among high school students according to grade levels. When the spatial ability levels of the students were
examined according to their pre-school education groups, it was found that there was no significant difference (p
=0.309).
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Summary

Introduction

In the information age we are in, it has become very easy to reach information. The
education system aims to raise individuals who can use this information in the right place and
who have various thinking skills in the light of this information.

The most important feature of man is the ability of thinking. Based on human experiences
and ideas, human should be able to develop his thinking skills in a unique way. It is aimed to
provide the thinking development of the individual by considering the individual characteristics
during the education we see in our schools. When the individual encounters a problem, he / she
reaches a solution with different ways of thinking. One way to think is spatial thinking. Spatial
thinking allows the people to draw explanatory shapes while solving problems, when verbal
problems are given, people can easily draw and organize it by reviving it in his mind. In other
words, spatial thinking is the ability to animate the ability to move 2D and 3D objects in the

mind.

Methodology

When the literature is examined, spatial thinking is explained by spatial ability. Spatial
ability; It is defined as the ability to manipulate objects and parts in two and three dimensional
space (Olkun, 2003). According to this theoretical framework, Spatial ability is divided into
three main components: "Spatial Visualization”, "Spatial Relationships” and "Spatial
Orientation™. Spatial visualization is the ability to visualize new situations that will occur as a
result of moving 2D and 3D objects and parts of these objects in space. Spatial relationships
are the student's ability to rotate 2D and 3D geometric forms as a whole. Spatial Orientation
is the ability of an object's image to be animated in the mind from another perspective. When
the studies are analyzed, it is seen that spatial ability has a very important place in human life,

and it is in many areas in education and daily life.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



1530 Lise Ogrencilerinin Uzamsal Yetenek Oz-degerlendirme Diizeylerinin incelenmesi

Investigation of Spatial Ability Self-assessment Levels of High School Students

Experts predict that in the future, the spatial ability of societies will play a major role
in the fields of science, technique and engineering. For this reason, it was decided to conduct
this study in order to determine the spatial ability levels of students studying in high school,
who are the adults of the future. Our research was carried out with 79 students studying in the
10th and 11th grades at an Anatolian High School in Izmir in the 2018-2019 academic year.
Scanning model was used in the research. In the study, Santa Barbara Spatial Ability Test was

used as a measurement.

Results

The average of Spatial Ability Test in the study was found to be 9.39. According to the
applied test, it is seen that the questions in which the nested pictures are cut with a vertical plane
are answered most correctly. It is seen that the questions that are asked about the intersection
of the composite bodies with an inclined plane are the least correctly answered questions. There
was no significant difference between spatial thinking levels among high school students
according to grade levels. When the spatial ability levels of the students were analyzed
according to their pre-school education groups, there was no significant difference (p=0,309 ).

Conclusion and Discussion

In the study where we tried to examine the spatial ability levels of high school students,
it was seen that the students' spatial abilities were at a very low level. In particular, it is observed
that the students fail to find the intersection of the combined body with an inclined plane. In
order to eliminate students' failure in their spatial abilities, visual applications that enable
students to visualize 2D and 3D objects must be used in all levels of education. In addition, by
making use of technological opportunities, the students should be given the opportunity to

visualize geometric software in education and to ensure the development of spatial thinking.
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Introduction

In the information age we are in, it has become very easy to reach information. The
education system aims to raise individuals who can use this information in the right place and
who have various thinking skills in the light of this information. Jones (2001) divided human
thinking into verbal and spatial reasoning. Verbal reasoning is the process of forming ideas with
symbols and organizations. Spatial reasoning is the process of generating ideas through
relations between objects (Turgut, 2007).

In literature, it seems that the definition of spatial thinking is also used with the expression
of spatial ability spatial thinking is necessary for scientific thinking. Spatial thinking is used to
use and express problem solving and knowledge in learning (Clements & Battista, 1992, Olkun
2003). According to Turgut (2007), Spatial thinking allows the individual to draw descriptive
shapes when solving problems, when given verbal problems, he can easily draw them, organize
them by animating them in his mind. Spatial ability can be defined as the ability to create a
visual image, continue a shape, rearrange and transform it into another shape (Lohman, 1993,
Turgut 2007). Spatial ability is defined as the ability to grip or move objects in the mind by
animating the movements of objects in 3-D space (McGee 1979). Spatial Ability includes
abilities such as animating objects in space in the mind, defining them from different angles,
and moving all or parts of them separately. Spatial ability is defined as the ability to change and
use objects and their parts in two-and three-dimensional space (Olkun, 2003). In general, the
spatial ability discussed in the literature can be defined as the combination of the ability to move
a two-dimensional shape or three-dimensional object in the mind, decompose and integrate in
the mind, visualize and manipulate from three dimensions to two dimensions or from two
dimensions to three dimensions (Linn & Petersen, 1985; Lohman, 1996; McGee, 1979,Y1lmaz
2017). In literature, it is seen that there are various sub-components of spatial ability. Olkun
and Altun (2003) divided Spatial Ability into three main components: “spatial visualization”,
“spatial relations” and “spatial orientation”. Spatial visualization is the ability to animate in
the mind new situations that will occur as a result of moving 2-dimensional and 3-dimensional
objects and parts of these objects in space. Spatial relationships are the student's ability to
rotate 2-and 3-dimensional geometric forms in the mind as a whole. Spatial orientation is the
ability of an object's image to be animated in the mind from another perspective. Although there
are too many component definitions in the literature about the concept of spatial ability and
spatial abilities, instead of spatial visualization, visual-spatial ability, spatial perception and
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three-dimensional visualization expressions are used interchangeably (Turgut ve Yenilmez,
2012).

In the studies conducted, researchers touched on the importance of spatial ability, noting
that spatial ability is effective in education, daily life and many areas. When research is
examined, it is seen that spatial ability occupies a very important place in human life, takes
place in many areas in education and daily life. Visual-spatial ability is a comprehensive area
of ability that concerns a wide range of areas. There are many areas of work and hobbies that
will require the use of this area of talent. Some of these are professions such as architecture,
engineering, route officer, sculptor, chess player, maritime, pilot, painter, topology and forensic
expertise, research, technical painting, medicine, especially surgery, chemistry and physics.
Visual-spatial ability is not enough in some hobby and business areas alone, but it helps achieve
success in these areas (Gardner, 1983; Lajoie, 2003; Ozyaprak 2012). According NCTM (1989)
in mathematics courses, it is necessary to develop students ' space perception and spatial
intelligence. The main reason for this is that spatial understanding is necessary to understand,
interpret and distinguish the geometric World ( Yolcu ve Kurtulug 2010). There is a study
showing a positive relationship between spatial ability and mathematical success (Turgut 2010).
When the literature is examined, it is important to develop the spatial ability of the individual
in mathematics education. Experts predict that in the future, visual spatial ability will play a
major role in the realization of inventions that societies need for a strong economy and high
living standards in the fields of Science, Technology and engineering (Ozyaprak, 2012). For
these reasons, it was decided to conduct this study in order to determine the spatial ability levels
of high school students who are future adults.

Method

Our research was conducted with 79 students studying in the 10th and 11th grades at an
Anatolian High School in Izmir in the 2018-2019 academic year. In the research , descriptive
scanning model was used. In the descriptive survey model, it is tried to describe and explain
what events, objects, institutions and groups are (Karasar, 2009). Our study, in which we
examined the spatial ability levels of high school students in terms of different variables, carried

a descriptive survey model.
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In the study, the Santa Barbara Spatial Ability Test was used as a measurement tool. This

test was developed by Cohen and Hegarty (2007) of Santa Barbara University and translated
from English to Turkish by Uygan (2011). This test, which consists of 30 multiple choice
questions, measures the skills of visualizing the intersection surfaces of objects. The questions
in the test are aimed at measuring three different cross sections of three different objects:
vertical, horizontal and inclined planes: single, compound and nested objects. The data obtained
in the study were analyzed with SPSS 25.0. Kolmogorov-Smirnova analysis was performed to
determine which distribution the data was suitable for and it was found that the distribution of
the data did not show normal distribution. Therefore, Mann-Whitney U test was used to evaluate
the findings.

Finding and Comment

In the study where we evaluated the Spatial Abilities of high school students, it was
determined that 51.9% of the students (n = 41) were in the 11th grade, while 48.1% (n = 38)
were in the 10th grade. While it was determined that 49.4% (n = 39) of the students within the
scope of the study did not receive preschool education, it was determined that 50.6% (n = 40)
of them received preschool education. In the study, in the Spatial Ability Test consisting of 30
questions, 2 people (2.5%) who gave maximum 22 correct answers were found to be 1 person
(1.3%) who gave at least 1 correct answer. When the correct answers were examined, the
average of the Spatial ability test was found to be 9.39. In the study, were examined the
frequency and percentage analysis of the correct answers given by the students to each question

according to the Spatial Ability Test

According to the findings, the most correct answers were found to be Question.6 (70%),
Question.21 (66%) and Question 14 (56%), respectively.

Problul® Prebiem 14

Problem 2 1

2 . A

A A A A —

pmie——Tte= e - —

Soru. 6 (%70) Soru.14 (%56) Soru. 21(%66)
When the answers given are examined, we can say that the 6th and 21st questions that are most

correctly answered are the questions consisting of nested objects and the 14th questions are
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composed of compound objects. When we examine them according to their intersections, we
can say that the 6th and 14th questions are asked on a vertical plane and the 21st question is
asked on a horizontal plane. When we look at the least correctly answered questions, it was
found as Question.26 (3%), Question.28 (5%) and Question.29 (1%).

Problem 28
Problem 29

e

A - A

(a) ®) () [CH

Soru.26 (%3) Soru.28(%5) Soru.29(%1)

When the answers given are examined, we can say that the 26th and 29th questions that are
answered correctly at least are composed of compound objects and the 28th question is
composed of a single-object question. When we examine it according to its intersections, we
can say that the intersections of the 26th and 29th questions are asked with an inclined plane
and the 28th questions are asked by a horizontal plane.
In our study, the Mann Whitney-U test was used to see whether the spatial abilities of
high school students differ according to their grade levels. Test results was given in Tablel.
Table 1. Mann-Whitney U Test Result of the Differences of Students' Spatial Ability
Test by Grade Levels

Frequency(
Grade ) Mean Rank U Z p

n
10th grade 38 35,08 592 -1,840 0,066
11th grade 41 44,56

According to the results of the Mann-Whitney U test conducted to determine the differences in
the spatial abilities of the students according to the grade levels groups, it was found that the
difference between the spatial visualization skill levels of the students according to their grade

levels was not statistically significant (p=0,066; p>0.05) .
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In our study, the Mann-Whitney U test was used to examine whether the spatial abilities

of high school students differ according to their pre-school education status. Test results were
stated in Table2.

Table 2. Mann-Whitney U Test Result of the Differences of Students' Spatial Abilities
according to their Preschool Education Status

Having
Frequency
Preschool - Mean Rank U Z p
n
Education
Yes 40 37,41 676 -1,018 0,309
No 39 42,65

According to the results of the Mann-Whitney U test, it was found that the difference of students
according to their preschool education status was not statistically significant (p = 0.309; p>
0.05). In other words, we can state that there is no significant difference between those who
acquire preschool education and those who do not.

In the study, the Mann-Whitney U test was used to examine whether the spatial ability
levels of high school students acquiring pre-school education differ according to their grade
levels. Test results were stated in. Table3.

Table 3.Difference in spatial ability levels of pre-school students according to their grade
levels. Mann-Whitney U Test Result

Having
Mean
Preschool Frequency(n) } U Z p
an
Education
10th grade 22 15,95 98 -2,728 0,006
11th grade 18 26,06

According to the results of the Mann-Whitney U test, it was found that the difference was
statistically significant (p = 0.006; p <0.05) when we looked at whether the students differed
according to their preschool education status according to their grade levels. In other words, it
was determined that the spatial ability levels (mean rank = 26.06) of the students studying in
the 11th grade who received pre-school education were at a higher level than the students in the
10th grade (mean rank = 15.95).
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Finally, the Mann-Whitney U test was used to examine whether the spatial abilities of
high school students who did not receive preschool education differ according to their grade
levels. Test results were in Table4.

Table 4.Difference in spatial ability levels of high school students who do not have pre-

school education according to their grade levels. Mann-Whitney U Test Result

Not Having
Mean
Preschool Frequency(n) U Z p
] Rank
Education
10th grade 16 20,81 171 -372 0,710
11th grade 23 19,43

According to the results of the Mann-Whitney U test, it was found that the difference was not
statistically significant (p = 0.710; p> 0.05). In other words, there is no significant difference at

the grade level of students who do not receive preschool education.

Conclusion and Discussion

In the study in which we tried to examine the spatial ability levels of high school
students, it was observed that the spatial abilities of the students were at a very low level. The
average of the Spatial ability test, which includes 2 people with a maximum of 22 correct
answers, was found to be 9.39. According to the applied test, it is seen that the most correctly
answered questions are in Question.6 (70%) and Question.21 (60%), where pictures of nested
pictures are cut with the vertical plane. The least correctly answered questions were in
Question.29 (1%) and Question.26 (3%), which were asked about the intersection of composite
objects with an inclined plane. When the answers are examined, we can conclude that while
students are most successful in finding the intersection that occurs when a nested object is cut
with a vertical plane, it can be concluded that they fail in finding the intersection where
composite objects are cut with an inclined plane.

When we look at the spatial abilities of the students according to their grade levels, it
was found that there is a difference (p = 0.066 p> 0.05) between classes (10th and 11th grades
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of high school). Accordingly, we can say that there is no significant difference in spatial

thinking levels among high school students according to their grade levels.

When the spatial ability levels of the students were examined according to their pre-
school education groups, it was found that the difference was not statistically significant (p =
0.309). Accordingly, we can say that there is no difference in spatial ability levels according to
the pre-school education status. The spatial visualization and spatial relations skills of primary
school 7th and 8th grade students by Turgut and Yilmaz (2012) differed according to the pre-
school education they received, and Altiner (2018) in their study with 4th grade students
According to the spatial, numerical spatial, spatial visualization and puzzle tests, the spatial
abilities of prospective teachers did not differ according to their pre-school education status,
and Altiner (2018) was in the 4th grade. In his study with his students, it coincides with the
result that the rotation and field measurement scores of the students who received preschool
education did not differ significantly from those who did not.

When the spatial ability levels of pre-school students were evaluated according to their
grade levels, it was found that there was a significant difference (p = 0.006; p <0.05) between
the 10th and 11th grades. According to this result, we can say that the spatial ability levels of
the 11th grade pre-school students are higher than the 10th grade students.

Suggestions

The importance of mathematics system is constantly discussed in our education.
Thinking constitutes the basis of mathematics education. Spatial thinking, which is one of the
mathematical thinking structures, has an important place in educational environments.
According to Turgut, Cantiirk-Giinhan, and Yilmaz (2009), spatial thinking provides the
individual to draw explanatory figures while solving problems in mathematical thinking, to
draw explanatory figures when given verbal problems, and to organize data easily, such as
making tables, and on the other hand, In geometry that presents the relationship, it supports to
keep the shapes in mind better and to understand the relationship between them better. Spatial
thinking can be achieved with the development of spatial ability. According to the results
obtained in the study, we can say that the spatial ability levels of high school students are quite
low. In particular, it is observed that an object fails to find its intersection with the inclined
plane. In order to eliminate the students 'failure to find the intersection of an object with the

inclined plane, concrete visuals should be used at every level of education, and the opportunity
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to visualize the students’ minds by using technological possibilities should be used in education
and the development of spatial thinking should be supported.

As in our study, although pre-school education does not show a significant difference
in the spatial thinking of the child in some studies, it is seen that it makes a significant difference
in others. Pre-school education is important, where the child starts formal education by
socializing with his environment. For this, it is necessary to prepare lesson programs that will
enable the child to develop mathematical thinking and spatial ability in preschool education.
Taking into consideration the interests and gender of children in the preschool period, activities
can be organized to improve the spatial abilities of individuals. According to Turgut's (2007),
he played a lego toy in his childhood. It has been determined that the level students have higher
spatial ability levels than those who do not play. For this reason, it is recommended to select

the toys used in education and the games that will provide the mental development of the child.
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Ozet — Bu arastirma lisede okuyan dgrencilerin uzamsal yetenek 6z degerlendirme diizeylerinin belirlenmesi
amactyla yapilmistir. Yaptigimiz arastirma 2018-2019 egitim 6gretim y1linda Izmir ilindeki bir Anadolu Lisesinde
10.ve 11.siniflarda 6grenim géren 79 &grenci ile gerceklestirilmistir. Lise Ogrencilerinin uzamsal yetenek
diizeylerini farkli degiskenler acisindan inceledigimiz calismamizda betimsel tarama modeli kullanilmistir.
Calismada 30 tane ¢oktan se¢meli sorudan olusan Santa Barbara Uzamsal Yetenek Testi 6lgme araci olarak
kullanilmistir. Elde edilen veriler SPSS 25.0 ile analiz edilmistir. Uzamsal yetenek testinin ortalamasi 9,39 olarak
bulunmustur. Uygulanan teste gore i¢ ice gecmis resimlerin dikey diizlemle kesildigi sorularin en fazla dogru
cevaplandirildig goriilmektedir. Bilesik cisimlerin egik bir diizlemle arakesitinin soruldugu sorularin en az dogru
cevaplanan sorularin oldugu goriilmektedir. Sinif diizeylerine gore lise 6grencileri arasinda uzamsal diisiinme
diizeyleri arasinda anlamli bir fark olmadig1 bulunmustur. Ogrencilerin uzamsal yetenek diizeylerini okul éncesi
egitim alma durumu gruplarma gore incelendiginde anlamli fark (p=0,309 ) olmadig1 bulunmustur.
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Genis Ozet

Giris

Iginde bulundugumuz bilgi ¢aginda bilgiye ulasmak olduk¢a kolaylagmistir. Egitim
sistemi, bu bilgiyi dogru yerde etkili bigimde kullanabilecek ve bu bilgiler 1s18inda cesitli
diistinme becerilerine sahip bireyler yetistirmeyi hedeflemektedir

Insanin en 6nemli 6zelligi diisiinme yetenegidir. Insan deneyimlerine ve fikirlerine dayali
olarak, insan diisiinme becerilerini benzersiz bir sekilde gelistirebilmelidir. Okullarimizda
gordiigiimiiz egitim siiresince bireysel 6zellikler dikkate alinarak bireyin diisiinme gelisiminin
saglanmasi amaclanmaktadir. Birey bir problemle karsilastiginda farkli diistinme bi¢imleriyle
¢Oziime ulagir. Diisiinmenin bir yolu uzamsal diisiinmedir. Uzamsal diisiinme, insanlarin
problem ¢ozerken agiklayici sekiller ¢izmesine olanak tanir, s6zlii problemler verildiginde
insanlar zihninde canlandirarak kolayca cizip diizenleyebilir. Bagka bir deyisle, uzamsal

diisiinme, zihinde 2D ve 3D nesneleri hareket ettirme yetenegini canlandirma yetenegidir

Metodoloji

Alan yazin incelendiginde uzamsal diisiinme, uzamsal yetenek ile agiklanmaktadir.
Uzamsal yetenek; Iki ve {i¢ boyutlu uzayda nesneleri ve parcalari manipiile etme yetenegi
olarak tanimlanmaktadir (Olkun, 2003). Bu teorik ¢erceveye gore, Uzamsal yetenek ii¢ ana
bilesene ayrilmistir: “Uzamsal Gorsellestirme ” , “Uzamsal Iliskiler” ve “Uzamsal Yonelim”.
Uzamsal gorsellestirmeyi 2-Boyutlu ve 3-Boyutlu nesneler ve bu nesnelere ait pargalarin
uzayda hareket ettirilmesi sonucu olusacak yeni durumlarin zihinde canlandirilabilme
yetenegidir. Uzamsal iliskileri, 6grencinin 2 ve 3 boyutlu geometrik formlari bir biitiin olarak
zihinde dondiirebilme yetenegidir. Uzamsal Yonelimi, bir cismin goriintiisliniin baska bir
acidan zihinde canlandirilabilme yetenegi olarak tanimlamistir. Calismalar incelendiginde
uzamsal yetenegin insan hayatinda ¢cok onemli bir yere sahip oldugu, egitimde ve giinliik

hayatta pek ¢ok alanda yer aldig1 goriilmektedir.

Uzmanlar, gelecekte toplumlarin uzamsal yeteneklerinin bilim, teknik ve miihendislik
alanlarinda 6nemli bir rol oynayacagini dngoriiyor. Bu nedenle, gelecegin yetiskinleri olan lise
ogrencilerinin uzamsal yetenek diizeylerini belirlemek amaciyla bu ¢aligmanin yapilmasina
karar verilmistir. Arastrmamiz 2018-2019 egitim-6gretim yilinda Izmir'de bir Anadolu

Lisesi'nde 10. ve 11. siniflarda 6grenim goren 79 Ogrenci ile gerceklestirilmistir. Yapilan
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arastirmada tarama modeli kullanilmigtir. Calismada 6lgme araci olarak Santa Barbara Uzamsal

Yetenek Testi kullanilmistir.

Bulgular

Arastirmada Uzamsal Yetenek Testi ortalamasi 9,39 olarak bulunmustur. Uygulanan teste
gore i¢ ice gegmis resimlerin dikey bir diizlemle kesildigi sorularin en dogru yanitlandigi
goriilmektedir. Bilesik cisimlerin egik bir diizlemle arakesitinin soruldugu sorularin en az
dogru cevaplanan sorularin oldugu goriilmektedir. Smif diizeylerine gore lise 6grencileri
arasinda uzamsal diisiinme diizeyleri arasinda anlamli bir fark olmadigi bulunmustur.
Ogrencilerin uzamsal yetenek diizeylerini okul dncesi egitim alma durumu gruplarina gére

incelendiginde anlamli fark (p=0,309 ) olmadig1 bulunmustur.

Sonug¢ ve Tartisma
Lise Ogrencilerin uzamsal yetenek diizeylerini incelemeye calistigimiz calismada

Ogrencilerinin uzamsal yeteneklerinin oldukca diisiik seviyede oldugu goriilmiistiir.

Cevaplar incelendiginde Ogrenciler en fazla i¢ ice gecmis bir cismin dikey diizlemle
kesildiginde olusan arakesiti bulma sorularinda basarili olurken, bilesik cisimlerin egik bir
diizlemle kesildigi arakesiti bulma sorularinda basarisiz oldugu sonucuna varabiliriz.
Ogrencilerin uzamsal yeteneklerindeki basarisizigim gidermek icin, 6grencilerin 2D ve
3D nesneleri gorsellestirmelerini saglayan gorsel uygulamalarin egitimin her kademesinde
kullanilmasi gerekmektedir. Ayrica teknolojik imkanlardan yararlanilarak 6grencilere egitimde
geometrik yazilimlari kullanarak gorsellestirme ve uzamsal diisiincenin gelismesini saglama

firsat1 verilmelidir.
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Ozet — Bu aragtirma lisede okuyan 6grencilerin uzamsal yetenek 6z degerlendirme diizeylerinin belirlenmesi
amactyla yapilmistir. Yaptigimiz aragtirma 2018-2019 egitim 6gretim y1linda Izmir ilindeki bir Anadolu Lisesinde
10.ve 1l.siniflarda 6grenim géren 79 &grenci ile gerceklestirilmistir. Lise Ogrencilerinin uzamsal yetenek
diizeylerini farkli degiskenler acisindan inceledigimiz c¢alismamizda betimsel tarama modeli kullanilmistir.
Calismada 30 tane ¢oktan se¢meli sorudan olugan Santa Barbara Uzamsal Yetenek Testi 6lgme araci olarak
kullanilmistir. Elde edilen veriler SPSS 25.0 ile analiz edilmistir. Uzamsal yetenek testinin ortalamas1 9,39 olarak
bulunmustur. Uygulanan teste gore i¢ ice gecmis resimlerin dikey diizlemle kesildigi sorularin en fazla dogru
cevaplandirildig goriilmektedir. Bilesik cisimlerin egik bir diizlemle arakesitinin soruldugu sorularin en az dogru
cevaplanan sorularin oldugu goriilmektedir. Smif diizeylerine gore lise 6grencileri arasinda uzamsal diisinme
diizeyleri arasinda anlamli bir fark olmadig1 bulunmustur. Ogrencilerin uzamsal yetenek diizeylerini okul éncesi
egitim alma durumu gruplarina gore incelendiginde anlamli fark (p=0,309 ) olmadig1 bulunmustur.

Anahtar kelimeler: Diisiinme, Uzamsal diisiinme, Uzamsal yetenek,

Sorumlu yazar: Duygu BEDIR, duygumat35@gmail.com.
Bu caligmanin bir kismi 2019 yilinda gerceklesen 4. Uluslararas1 Tiirk Bilgisayar ve Matematik Egitimi

(TURKBILMAT-4) Sempozyumu’nda sozel bildiri olarak sunulmustur.
Giris

Iginde bulundugumuz bilgi ¢aginda bilgiye ulasmak olduk¢a kolaylasmistir. Egitim
sistemi, bu bilgiyi dogru yerde etkili bigimde kullanabilecek ve bu bilgiler 1s1ginda gesitli
diisiinme becerilerine sahip bireyler yetistirmeyi hedeflemektedir. Jones (2001) insanin

diistinmesini sdzel ve uzamsal muhakeme olarak ikiye ayirmistir. S6zel muhakeme sembollerle,
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orgiitlemelerle fikir olusturma islemidir. Uzamsal muhakeme ise nesneler arasindaki iligkilerle

fikir olusturma iglemidir (Turgut, 2007).

Alan yazin incelendiginde uzamsal diisiinme taniminin uzamsal yetenek ifadesi ile de
kullanildig1 goriilmektedir Uzamsal diisinme bilimsel diisiinme igin gereklidir. Uzamsal
diistinme problem ¢ozme ve bilgiyi 6grenmede kullanmak ve ifade etmek icin kullanilir
(Clements & Battista, 1992, Olkun 2003). Turgut (2007)’a gore Uzamsal diisiinme, bireye
problem c¢o6zerken agiklayict sekiller ¢izmesini, sozel problemler verildiginde, zihninde
canlandirarak bunu kolayca ¢izebilmesini, organize etmesini saglar. . Uzamsal yetenek, gorsel
bir imgeyi meydana getirebilme, bir sekli devam ettirebilme, yeniden diizenleme ve baska bir
sekle doniistiirebilme olarak tanimlanabilir (Lohman, 1993, Turgut 2007). Uzamsal yetenek, 3
boyutlu uzaydaki nesnelerin hareketlerinin canlandirma ile kavrama veya zihinde nesneleri
hareket ettirebilme yetenegi olarak tanimlanmaktadir (McGee 1979). Uzamsal yetenek,
uzaydaki nesnelerin zihinde canlandirma, farkli agilardan tanimlayabilme, biitiin ya da
parcalarinin ayr1 ayr1 hareket ettirilebilme gibi yetenekleri icermektedir. Uzamsal yetenek;
nesneleri ve pargalarini iki ve ii¢ boyutlu uzayda degistirebilme ve kullanabilme yetenegi olarak
tanimlanmistir (Olkun, 2003). Genel olarak literatiirde ele alinan uzamsal yetenek, iki boyutlu
bir sekil ya da ii¢ boyutlu bir objeyi zihinde hareket ettirebilme, zihinde ayristirma ve
biitiinleme, {i¢ boyuttan iki boyuta ya da iki boyuttan {i¢ boyuta goérsellestirme ve manipiile
etme becerilerinin bileskesi olarak tanimlanabilmektedir (Linn & Petersen, 1985; Lohman,
1996; McGee, 1979,Y1lmaz 2017). Alan yazin incelendiginde uzamsal yetenegin ¢esitli alt
bilesenlerinin oldugu goriilmektedir. Olkun ve Altun (2003) Uzamsal yetenegi, “Uzamsal
Gorsellestirme ” , “Uzamsal iliskiler” ve “Uzamsal Yonelim” olmak iizere ii¢ ana bilesene
ayirmigtir. Uzamsal gorsellestirmeyi 2-Boyutlu ve 3-Boyutlu nesneler ve bu nesnelere ait
parcalarin uzayda hareket ettirilmesi sonucu olusacak yeni durumlarin zihinde
canlandirilabilme yetenegi; Uzamsal iliskileri, 6grencinin 2 ve 3 boyutlu geometrik formlari
bir biitlin olarak zihinde dondiirebilme yetenegi, Uzamsal Yoénelimi, bir cismin goriintiisiiniin
baska bir agidan zihinde canlandirilabilme yetenegi olarak tanimlamistir. Literatiirde uzamsal
yetenekle ilgili ¢ok fazla sayida tanim ve bilesen bulunmakla birlikte uzamsal yetenek kavrami
yerine, uzamsal gorsellestirme, gorsel-uzaysal yetenek, uzamsal kavrama yetenegi ve ii¢
boyutlu gorsellestirme ifadeleri birbirlerinin yerine kullanilmaktadir (Turgut ve Yenilmez,
2012).

Yapilan ¢aligmalarda arastirmacilar uzamsal yetenegin Onemine deginerek, egitimde,

giinliik hayatta ve birgok alanda uzamsal yetenegin etkili oldugunu belirtmislerdir. Aragtirmalar

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



1546

incelendiginde uzamsal yetenegin insan hayatinda cok onemli bir yer tuttugu egitimde ve
giinliik hayatta bir ¢ok alanda yer aldigi goriilmektedir. Gorsel-uzamsal yetenek ¢ok gesitli
alanlar ilgilendiren kapsamli bir yetenek alanidir. Bu yetenek alaninin kullanimini gerektirecek
pek ¢ok is ve hobi alanm1 vardir. Mimarlik, miithendislik, rota gorevlisi, heykeltiraslik, satrang
oyunculugu, denizcilik, pilotluk, ressamlik, topoloji ve adli tip uzmanlig1, aragtirmacilik, teknik
resim, tip Ozellikle cerrahiye, kimya ve fizik gibi bilim dallar1 gibi meslekler bunlardan
bazilaridir. Gorsel-uzamsal yetenek, bazi hobi ve is alanlarinda tek bagina yeterli olmaz ama bu
alanlarda basariya ulasilmasina yardimei olur (Gardner, 1983; Lajoie, 2003; Ozyaprak 2012).
NCTM (1989) ‘a gore Matematik derslerinde 6grencilerin uzayi algilama ve uzamsal zekalarini
gelistirmeye ihtiyag duyulmaktadir. Bunun asil nedeni ise, uzamsal anlayigsin geometrik
diinyay1 anlamak, yorumlamak ve ayirt etmek i¢in gerekli olmasindan kaynaklanmaktadir (
Yolcu ve Kurtulug 2010). Uzamsal yetenek ile matematik basaris1 arasinda pozitif yonde bir
iliski oldugunu (Turgut 2010) gosteren calisma da bulunmaktadir. Alan yazin incelendiginde
matematik egitiminde bireyin uzamsal yeteneginin gelistirilmesi dnem tagimaktadir. Uzmanlar
gelecekte bilim, teknik ve miihendislik alanlarinda toplumlarin gii¢lii bir ekonomi ve yiiksek
hayat standartlar1 i¢in ihtiya¢ duyduklari icatlarin ger¢eklesmesinde gorsel uzamsal yetenegin
biiyiikk rol oynayacagm &n gormektedirler (Ozyaprak, 2012). Bu sebeplerle gelecegin
yetiskinleri olan lisede okuyan Ogrencilerin uzamsal yetenek diizeylerinin belirlenmesi

amaciyla bu ¢alismanin yapilmasina karar verilmistir.

Yontem

Yaptigimiz arastirma  2018-2019 egitim 6gretim yilinda Izmir ilindeki bir Anadolu
Lisesinde 10.ve 1l.smiflarda 6grenim goren 79 ogrenci ile gerceklestirilmistir. Yapilan
aragtirmada tarama modeli kullanilmigtir. Betimsel tarama modelinde olaylarin, objelerin,
kurumlarin ve gruplarin ne oldugunu betimlenmeye ve agiklanmaya ¢alisilmaktadir (Karasar,
2009). Lise Ogrencilerinin uzamsal yetenek diizeylerini farkli degiskenler acisindan

inceledigimiz ¢aligmamiz betimsel tarama modeli tasimaktadir.

Calismada Santa Barbara Uzamsal Yetenek Testi 6lgme araci olarak kullanilmistir. Bu
test Santa Barbara Universitesi’nden Cohen ve Hegarty (2007) tarafindan gelistirilip, Uygan
(2011) tarafindan Ingilizce’den Tiirkge ’ye cevrilmistir. 30 tane ¢oktan segmeli sorudan olusan
bu test cisimlerin arakesit ylizeylerini zihinde canlandirma becerilerini 6lgmektedir. Testteki

sorular tek, birlesik ve i¢ ice gegmis cisimler olmak iizere {li¢ farkli cismin dikey, yatay ve egik
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diizlem olmak tizere ii¢ farkli ara kesitlerini 6lgmeye yoneliktir. Arastirmada elde edilen veriler
SPSS 25.0 ile analiz edilmistir. Verilerin hangi dagilima uygun oldugunu belirlemek i¢in
Kolmogorov-Smirnova analizi yapilmis ve verilerin dagilimin normal dagilim géstermedigi
bulunmustur. Bu nedenle bulgularin degerlendirilmesinde Mann-Whitney U  testi

kullanilmaistir.

Bulgular ve Yorumlar

Lise 6grencilerinin Uzamsal Yeteneklerinin degerlendirmesini yaptigimiz ¢aligmada
ogrencilerin %51,9’unun (n=41) 11. Smifta okuduklar1 belirlenirken, %48,1’inin (n=38)
10.smifta okuduklar belirlenmistir. Arastirma kapsamindaki 6grencilerin %49,4’{inlin (n=39)
okul oncesi egitim almadig1 belirlenirken, %50,6’sinin (n=40) okul oncesi egitim aldiklar
belirlenmistir. Yapilan ¢alismada 30 sorudan olugan Uzamsal Yetenek testinde en fazla 22
dogru cevap veren 2 kisi (%2,5) en az 1 dogru cevap veren 1 kisi (%1,3) olarak bulunmustur.
Dogru cevaplar incelendiginde Uzamsal yetenek testinin ortalamasi 9,39 olarak bulunmustur.
Yapilan arastirmada 6grencilerin Uzamsal Yetenek Testine gore her soruya verdikleri dogru
cevaplarinin frekans ve ylizde analizleri incelenmistir. Elde edilen bulgulara gore en fazla dogru
cevaplanan sorular sirastyla Soru.6 (%70) , Soru.21( %66) ve Soru 14 (%56), olarak

bulunmustur.

Problem 6 Al

[ —
i | | | '

® ® © @

Soru. 6 (%70) Soru.14 (%56) Soru. 21(%66)

Verilen cevaplar incelendiginde en fazla dogru cevaplandirilan 6.ve 21. sorunun i¢ ice
geemis cisimlerden ve 14.sorunun birlesik cisimlerden olusan soru oldugunu sdyleyebiliriz.
Arakesitlerine gore inceledigimizde 6. ve 14. sorularin dikey bir diizlemle, 21.sorunun ise yatay
bir diizlemle arakesitlerinin soruldugunu soyleyebiliriz. En az dogru cevaplanan sorulara

baktigimizda ise Soru.26 (%3), Soru.28 (%5) ve Soru.29 (% 1) olarak bulunmustur.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



1548

Problem28
Problem 29

&
Problem 26 \
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Soru.26 (%3) Soru.28(%5) Soru.29(%1)

Verilen cevaplar incelendiginde en az dogru cevaplandirilan 26.ve 29. sorunun birlesik
cisimlerden ve 28. sorunun tek cisimden olusan soru oldugunu sdyleyebiliriz. Arakesitlerine
gore inceledigimizde 26. ve 29. sorularin egik bir diizlemle, 28.sorunun ise yatay bir diizlemle

arakesitlerinin soruldugunu sodyleyebiliriz.

Yaptigimiz ¢aligmada lise 6grencilerinin uzamsal yeteneklerinin sinif diizeylerine gore
farklilik gosterip gostermedigine bakmak i¢in Mann Whitney-U testi kullanilmigtir. Test
sonuglar1 Tablo1. ’de verilmistir.

Tablo 1. Ogrencilerin Uzamsal Yetenek Testinin Simif Diizeylerine Gore Farkhhlarina Ait

Mann- Whitney U Testi Sonucu

Mean
Sinif Frekans(n) U Z p
Rank
10.Smf 38 35,08 592 -1,840 0,066
11.Smmf 41 44 56

Ogrencilerin uzamsal yeteneklerinin simf diizeyleri gruplarma gore farkliliklarin belirlenmesi
icin yapilan Mann-Whitney U testi sonucuna gore 6grencilerin uzamsal gorsellestirme beceri
diizeylerinin siif diizeylerine gore farkinin istatistiksel olarak anlamli (p=0,066; p>0.05)

olmadig1 bulunmustur.

Yaptigimiz calismada lise 6grencilerinin uzamsal yeteneklerinin okul 6ncesi egitim alma
durumlarma gore farklilik gosterip gostermedigine bakmak ig¢in Mann-Whitney U testi

kullanilmistir. Test sonuglar1 Tablo2. ’de belirtilmistir.
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Tablo 2. Ogrencilerin Uzamsal Yeteneklerinin Okul Oncesi Egitim Alma Durumlarina gore

farkhliklarina Ait Mann- Whitney U Testi Sonucu

Okul Oncesi

Egitim Frekans(n) Mean Rank U Z p
Alma

Evet 40 37,41 676 -1,018 0,309
Hayir 39 42,65

Mann-Whitney U testi sonucuna gore 6grencilerin okul 6ncesi egitim alma durumlarina gore
farkinin istatistiksel olarak anlamli (p=0,309; p>0.05) olmadig1 bulunmustur. Baska bir ifade
ile okul Oncesi egitim alanlar ile almayanlar arasinda anlamli bir fark bulunmadigin

belirtebiliriz.

Yapilan ¢caligmada Okul 6ncesi egitim alan lise 6grencilerin uzamsal yetenek diizeylerinin
smif diizeylerine gore farklilik gosterip gostermedigine bakmak i¢in Mann-Whitney U testi
kullanilmistir. Test sonuglart Tablo3. *de belirtilmistir.

Tablo 3. Okul 6ncesi egitim alan 6grencilerin uzamsal yetenek diizeyleri simif diizeylerine

gore farkhiik Ait Mann- Whitney U Testi Sonucu

Okul Oncesi

Egitim Frekans(n)  Mean Rank U 4 p
Alma

10.sm1f 22 15,95 98 -2,728 0,006
11.smf 18 26,06

Mann-Whitney U testi sonucuna gore dgrencilerin okul dncesi egitim alma durumlarina gore
smif diizeylerine gore farklilik gosterip gostermedigine baktigimizda farkinin istatistiksel
olarak anlaml (p=0,006; p<0.05) oldugu bulunmustur. Baska bir ifade Okul dncesi egitim alan
11. Sinifta okuyan 6grencilerin uzamsal yetenek diizeylerininin (mean rank= 26,06), 10. Sinifta
okuyan 0Ogrencilere gore (mean rank= 15,95) daha yiiksek diizeyde oldugu belirlenmistir. Son
olarak Okul dncesi egitim almayan lise 6grencilerin uzamsal yeteneklerinin siif diizeylerine
gore farklilik gosterip gostermedigine bakmak igin Mann-Whitney U testi kullanilmistir. Test
sonuglar1 Tablo4. *de belirtilmistir.
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Tablo 4. Okul 6ncesi egitim almayan lise 6grencilerin uzamsal yetenek diizeyleri sinif

diizeylerine gore farkhiik Ait Mann- Whitney U Testi Sonucu

Okul Oncesi

Egitim Frekans(n) Mean Rank U Z p
Almama

10.smuf 16 20,81 171 -372 0,710
11.smuf 23 19,43

Mann-Whitney U testi sonucuna gore Ogrencilerin okul 6ncesi egitim almama durumlarina
gore sinif diizeylerine gore farklilik gdsterip gdstermedigine baktigimizda farkinin istatistiksel
olarak anlamli olmadig1 (p=0,710; p>0.05) oldugu bulunmustur. Bagka bir ifade ile okul 6ncesi

egitim almayan Ogrencilerin siniflar diizeyinde anlamli bir fark bulunmamaktadir.

Sonug¢ ve Tartisma

Lise Ogrencilerin uzamsal yetenek diizeylerini incelemeye ¢alistigimiz calismada
ogrencilerinin uzamsal yeteneklerinin oldukea diisiik seviyede oldugu goriilmiistiir. En fazla 22
dogru cevap veren 2 kisinin oldugu Uzamsal yetenek testinin ortalamasi 9,39 olarak
bulunmustur. Uygulanan teste gore en fazla dogru cevaplanan sorularin i¢ ige gegmis resimlerin
dikey diizlemle kesildigi Soru.6(%70) ile Soru 21(%60) oldugu goriilmektedir. En az dogru
cevaplanan sorularin ise bilesik cisimlerin egik bir diizlemle arakesitinin soruldugu Soru.29
(%1) ile Soru.26 (%3)oldugu goriilmektedir. Cevaplar incelendiginde 6grenciler en fazla i¢ ice
geemis bir cismin dikey diizlemle kesildiginde olusan arakesiti bulma sorularinda basarili
olurken, bilesik cisimlerin egik bir diizlemle kesildigi arakesiti bulma sorularinda basarisiz

oldugu sonucuna varabiliriz.

Smif diizeylerine gore 6grencilerin uzamsal yeteneklerine baktigimizda siniflar (lise10.
ve lisel 1.smiflar) arasindaki farkin(p=0,066 p>0,05) oldugu bulunmustur. Buna gore smif
diizeylerine gore lise 6grencileri arasinda uzamsal diisiinme diizeyleri arasinda anlamli bir fark

olmadigin1 sdyleyebiliriz.

Ogrencilerin uzamsal yetenek diizeylerini okul éncesi egitim alma durumu gruplarina
gore incelendiginde farkin istatistiksel olarak anlamli (p=0,309 )olmadigi bulunmustur. Buna
gore okul Oncesi egitim alma durumuna gore uzamsal yetenek diizeyleri arasinda fark

olmadigin1 sdyleyebiliriz. Turgut ve Yilmaz (2012)’in yaptigir ilkogretim 7.ve 8.smmf
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Ogrencilerinin uzamsal gorsellestirme ve uzamsal iligkiler becerileri, aldiklart okul &ncesi
egitime gore farklilastigi calismasi ile Altiner (2018)’in 4.s1mif 6grencileriyle yaptigi caligmada
okul Oncesi egitim alan Ogrencilerin almayanlara gore uzamsal, sayisal uzamsal, uzamsal
gorsellestirme ve puzzle testlerinden aldiklarin puanlarda anlamli bir sekilde farklilagsmasi ile
ortiismezken, Yilmaz’in (2017)’de yaptig1 aday Ogretmenlerin uzamsal yeteneklerinin okul
Oncesi egitim alma durumuna gore farklilasmadigr ve Altiner (2018)’in 4.sinif 6grencileriyle
yaptig1 calismada okul oncesi egitim alan 6grencilerin almayanlara gére dondiirme ve alan

Ol¢me puanlarinin anlamli bir sekilde farklilasmadigi sonucu ile 6rtiismektedir.

Okul 6ncesi egitim alan 6grencilerin uzamsal yetenek diizeylerinin sinif diizeylerine gore
degerlendirildiginde 10.ve 11. Simflar arasinda anlamli fark (p=0,006; p<0.05) oldugu
bulunmustur. Bu sonuca gore okul dncesi egitim alan 11. Sinifta okuyan dgrencilerin uzamsal
yetenek diizeylerinin, 10. Smiftaki Ogrencilere gore daha yiiksek diizeyde oldugunu
sOyleyebiliriz.

Okul 6ncesi egitim almayan 6grencilerin uzamsal gorsellestirme beceri diizeylerinin  sinif
diizeylerine gore degerlendirildiginde ise 10.ve 11. Smiflar arasinda anlamh farkin (p=0,710;

p>0.05) olmadigin1 sodyleyebiliriz.

Oneriler

Egitim sistemimizde matematigin Onemi siirekli konusulmaktadir. Matematik
egitiminin temelini diistinme olusturmaktadir. Matematiksel diisiinme yapilarindan biri olan
uzamsal diistinme egitim ortamlarinda énemli yer tutmaktadir. Turgut, Cantlirk-Giinhan ve
Yilmaz ( 2009)’1n belirtigine gére Uzamsal diisiinme matematiksel diistinme igerisinde bireye
problem ¢ozerken agiklayici sekiller ¢izmesini, sdzel problemler verildiginde zihninde bunu
canlandirarak kolayca ¢izebilmesini, organize etme verileri tablo haline getirme gibi kolayliklar
sagladig1 gibi diger taraftan da sekiller arasindaki iliskiyi sunan geometride, sekilleri akilda
daha iyi tutmayi, aralarindaki iliskinin daha iyi kavranmasimi destekler. Uzamsal diisiinme
uzamsal yetenegin gelismesi ile saglanabilir. Yapilan ¢aligmada elde edilen sonuglara gore lise
ogrencilerin uzamsal yetenek diizeylerinin oldukga diisiik oldugunu sdyleyebiliriz. Ozellikle bir
cismin egik diizlemle arakesitini bulmada basarisiz oldugu gdzlenmektedir. Ogrencilerin egik
diizlem ile bir cismin arakesitini bulmay1 saglayici sorulardaki basarisizligini ortadan kaldirmak
icin egitimin her kademesinde dncelikle somut gorseller kullanilmali ve teknolojik imkanlardan

faydalanarak  geometrik yazilimlarin  egitimde kullanilarak  &grencinin  zihninde
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canlandirmasina firsat verilmeli ve uzamsal diisiinmenin gelistirilmesinin saglanmasi
desteklenmelidir.

Yapilan calismamizda da oldugu gibi bazi ¢alismalarda okul 6ncesi egitimin ¢gocugun
uzamsal diisiinmesinde anlamli fark gostermese de bazilarinda anlamli fark yarattigi
goriilmektedir. Cocugun cevresi ile sosyalleserek formal egitime adim attig1 okul ncesi egitim
onemlidir. Bunun i¢in Okul 6ncesi egitimde ¢ocugun matematiksel diisiinmesini, uzamsal
yeteneginin gelistirmesini saglayacak ders programlarinin hazirlanmasi gerekmektedir.
Cocuklarin okul 6ncesi donemdeki ilgi alanlari, cinsiyetleri goz 6niinde tutularak, bireylerin
uzamsal yeteneklerini gelistirecek etkinlikler yapilabilir. Turgut’un (2007)’de, belirttigine gore
cocuklugunda lego oyuncagi oynamis olan ilkogretim II. Kademe &grencilerinin,
oynamayanlara gore uzamsal yetenek seviyelerinin daha yiiksek oldugu saptanmistir. Bu
nedenle egitimde kullanilan oyuncaklarin ¢ocugun zihinsel gelisimini saglayacak oyunlarin

sec¢ilmesi Onerilmektedir.
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