I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 9, Issue: 26 2024

Cokcaligkan, H. (2024). Development of a spatial ability test for 7t grade students,

JJ @ ;J E c International Journal of Eurasian Education and Culture, 9(26), 180-214.
]

DOI: http://dx.doi.org/10.35826/ijoecc.1811

(ISSN: 2602-4047) Article Type (Makale Tiri): Research Article

DEVELOPMENT OF A SPATIAL ABILITY TEST FOR 7™ GRADE STUDENTS?

Hasan COKCALISKAN
PhD Student, Nevsehir Haci Bektas Veli University, Nevsehir, Turkey, hasancokcaliskan@nevsehir.edu.tr
ORCID: 0000-0002-3269-0144

Received: 23.10.2023 Accepted: 14.05.2024 Published: 01.06.2024

ABSTRACT

The aim of this study is to develop an achievement test for 7th grade students. The lack of a
current achievement test to measure spatial ability at the 7th grade level led to the emergence of
this study. For this purpose, firstly, the acquisitions related to the 7th grade "Views of Objects
from Different Directions" topic were examined, the literature was reviewed and 84 questions
were prepared. After expert opinions were taken, the number of questions was reduced to 64 by
making the necessary arrangements. The validity and reliability of the 64-question test were
examined, and it was applied to 139 7th grade students in the 2022-2023 academic year as a pilot
application. According to the results of the item analysis conducted with the TAP program, the
final version of the 25-question Spatial Ability Achievement Test (SATT) was given by taking
expert opinions. While the average difficulty index value of the achievement test was 0.647 in the
pilot application, it was found to be 0.540 in the final version of the test. The KR-20 value of the
reliability analysis of the achievement test was found to be 0.918 in the final version of the test
while it was 0.848 in the pilot study. As a result of this study, a 25-question, four-choice multiple-
choice achievement test with validity and reliability was developed.

Keywords: Achievement test, spatial ability, reliability, validity, test development.

1This study, was presented as an oral presentation in 2023: NEM 2023 (3rd International Natural Science, Engineering and
Material Technologies Conference) Kibris
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INTRODUCTION

Measurement is defined as the process of selecting the necessary tools to express certain characteristics of an
individual or student numerically in the light of certain methods and rules (Aksu, 2018). Another definition is
that measurement is the act of observing the characteristics of people or objects using appropriate tools and
expressing the observations with symbols. In summary, determining the extent to which an individual has a
desired characteristic for a specific purpose is called measurement (Cizek, 1997). According to Dogan (2019),
the reason for measurement is that many properties of the things we observe change or differentiate. In other
words, it is stated that change constitutes the basis of measurement. According to Dogan (2019), the existence
of differences between individuals triggers the measurement process and change leads to measurement. If
there is no change, that is, if everything is constant, there is no need to make measurements, so, there is no
need to repeat the process over time after the measurement is made. Because if there is no change, the

measurement result will be the same and there will be no need for measurement.

Evaluation is defined as the process of reaching value judgments or conclusions by comparing measurement
results with standards in the same field (Yilmaz, 1986). According to Aksu (2018), assessment is the process of
collecting all the data necessary to make decisions about the academic development of the individual or
student, which is divided into two parts as qualitative and quantitative, and making retrospective or

prospective predictions in the light of the data.

It is necessary to use measurement and evaluation processes to determine behavioral change, that is, learning
and achievements (Ozdemir, 2009). There is no doubt that wherever there is education, there is a need for
measurement and evaluation. Student success is tried to be determined through board decisions, teacher
opinions, exams, port folios and many other tools (Basol, 2019). In addition, measurement tools such as open-
ended questions, multiple-choice questions, true-false questions, fill-in-the-blank questions, and matching
questions are widely used to measure student performance in education (Karip, 2012). According to Ozgelik
(2016), the reasons for making measurements in schools are as follows: to determine the level of readiness for
the lesson, to determine whether the actions planned in the lesson have been learned before and to measure
each learning unit, to monitor the learning in the unit at the end of each learning unit, at the end of certain
periods of the course, to determine the learning levels consistent with the objectives of the course, which

occur as a product of the interactions in these periods.

Measurement and evaluation play an important role in students' lifelong mathematics and geometry lessons.
The fact that geometry generally involves abstract concepts makes it difficult for most students and causes
them to move away from geometry (Gir, Kobak Demir, 2017). Spatial abilities play an important role in
geometry lessons, especially in teaching many mathematics topics. Smith (1998) emphasizes the importance of
these abilities as follows: "It can be difficult to exist in the world without spatial intelligence. In its absence, we

may have difficulty predicting changes in shapes by considering changes in their size and position or expressing

181



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 9, Issue: 26 2024

the relationships and position between objects in given directions." Spatial ability is defined as the ability to
visualize, move and mentally manipulate the shape of objects (Lohman, 1979; Linn & Petersen, 1985; Carroll,
1993). In another definition, spatial ability is defined as the ability to mentally move or visualize objects

consisting of one or more parts and their components in three-dimensional space (Turgut, 2007).

Research measuring spatial ability have been conducted since the 1930s. Guay (1976) stated that tests
measuring the rotation of an object around a single axis can be easily solved by simply rotating the test paper.
For this reason, Guay (1976) developed a test called the "Purdue Spatial Visualization Test" that requires
mental operations related to spatial abilities. Instruments designed to measure spatial ability usually include
questions about visualizing 3-D versions of 2-D objects (Kyllonen, Lohman, & Snow, 1984) and 3-D objects
rotated about one or more axes (Winter, Lappan, Fitzgerald, & Schroyer, 1989). Eliot and Smith (1983)
developed a modified version of the spatial visualization test developed by Guay (1977). This test consists of 24
questions and measures the ability to visualize 3D objects from an imaginary perspective. A review of the
literature reveals that tests measuring spatial ability usually include questions that are constructed using unit
cubes. Questions requiring the ability to rotate a geometric structure in the mind (MGMP), questions requiring
the ability to draw the views of a geometric structure from different directions (Demirkaya, 2017), questions
about finding the number of unit cubes in a structure (Battista & Clements, 1996; Ben Chaim et al., 1985;
MGMP; Yolcu, 2008), and tests for adding and subtracting unit cubes for certain structures (MGMP) are also
found in the literature. Some of the tests for measuring spatial ability encountered in the literature are listed
below;

Table 1. Tests Developed to Measure Spatial Ability

Name of Test Researcher(s) Who Developed The Test
Mental Cutting Test CEEB (1939)
Paper Folding Test French et al.(1963)
Spatial Visualization Test Lappan et al.( (1983)
Minnesota Paper Covering Test Likert (1970)
Purdue Spatial Visualization Test Guay (1977)
Kesti Surface Test Cohen & Hegarty (2012)
Spatial Visualization Test Yuksel & Bulbul (2014)
Card Flip and Cube Comparison Test Ekstrom et al.( (1976)
Mental Rotation Test Vandenberg & Kuse (1978)
Wheatley Spatial Ability Test Wheatley (1978)
Guildford-Zimmerman Spatial Orientation Test Guildford-Zimmerman (1948)
Santa Barbara Direction Perception Scale Hegarty et al.( (2002)
Revised Purdue Spatial Visualization Test Yoon Yoon (2011)

There is no consensus on the sub-dimensions of spatial ability in tests designed to measure spatial ability.
McGee (1979), Lohman (1979), Clements (1998) and Kayhan (2005) define the sub-dimensions of spatial ability
as spatial visualization and spatial orientation; Linn and Petersen (1985) and Okagaki and Frensch (1996) define
spatial visualization, spatial perception, and mental rotation; Olkun and Altun (2003) and Turgut (2007) as

spatial orientation (relations) and spatial visualization; Contero (2005) as spatial visualization, spatial
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orientation and spatial relations. In the literature, the commonly accepted dimensions of spatial ability are
spatial relations and spatial visualization. Although spatial abilities have sub-dimensions with different names,
the operations covered by spatial abilities generally include rotating objects in space and visualizing them in
two or three dimensions. In addition, it is also important to perform these operations quickly (Olkun, 2003).

Therefore, tests measuring spatial ability have time limitations.

According to Olkun and Altun (2003), spatial relations are the ability of the student to mentally rotate two-
dimensional and three-dimensional geometric shapes as a whole and perceive them in different positions. In
addition, these tests are defined as tests that require fast and accurate decision making. Spatial visualization is
defined as the ability to visualize new situations that arise because of two- and three-dimensional movement
of objects in three-dimensional space, consisting of one or more parts and images of these parts. When the
items in the standard tests measuring this skill are examined, it is seen that they require mental actions such as
complex shapes consisting of moving parts and/or mental folding or mental integration to transform from 2-D
to 3-D (Pellegrino et al., 1984 as cited in Olkun & Altun, 2003:2). Unlike spatial relations, these tests focus on
the accuracy of increasingly complex objects more than speed. The contents of the sub-dimensions of spatial

ability accepted in the literature are shown in Figure 1.

SPATIAL

ABILITY

v

SPATIAL ORIENTATION (RELATIONSHIPS) SPATIAL VISUALIZATION
Cube comparison Surface finishing
Rotating 2 and 3 dimensional objects in the mind Paper folding
Counting cubes 2D to 3D conversion

Figure 1. Spatial Ability Sub-dimensions

Measuring student performance requires a well-crafted measurement tool that covers the whole student
performance. Students' cognitive levels can be measured with tools developed by using Bloom's Taxonomy,
developed by Benjamin Bloom (1956) and named after him. Bloom's taxonomy predicts that questions can be
prepared to measure students' thinking skills and that this can be done not only in the cognitive domain but
also in the affective and psychomotor domains (Cepni, 2003). The categories of cognitive domains start with
the recall of dry and memorized knowledge and extend to comprehension, application, analysis, synthesis and
evaluation. As we move from the knowledge stage to the evaluation stage, behaviors become more complex
and difficult to learn and develop (Tekin, 1991). According to Bloom's proposed taxonomy, students' cognitive

levels can be measured as follows: "knowledge", "comprehension" and "application", whereas higher cognitive

levels (HLC) include "analysis", "synthesis" and "evaluation" (Colletta & Chiappetta, 1989). In the revised
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Bloom's Taxonomy, these steps were changed and updated as "Remembering, Understanding, Applying,

Analyzing, Evaluating and Creating".

Renewed in 2018 and still valid and implemented, the new curriculum is based on the constructivist approach
and accepts that knowledge is constructed by students. The change in the curriculum also brought about
changes in course content, teaching methods, tools and materials used, and measurement and evaluation
methods (Gelbal & Kelecioglu, 2007). The unit "Views of Objects from Different Directions", which is directly
related to spatial ability, is included in the curriculum as one of the last topics of the mathematics course at the
7th grade level. The fact that the subject is included in the last units, that the written exams of the students are
completed before this subject, and that the mock exams held in schools are also completed before this unit
showed that it is very difficult or even impossible to evaluate this unit seriously in the interviews with the
course teachers. The literature reviews also revealed that there is a need for a new and up-to-date spatial
ability assessment tool at the secondary school level because of the constantly renewed and developing
education programs. Therefore, the aim of this study is to develop a spatial ability achievement test with
proven validity and reliability at the secondary school level to meet the needs of researchers and teachers who

conduct academic studies.

METHOD

Research Pattern

This study aimed to develop a "Spatial Ability Test" (SAT) at the secondary school level and was conducted
using the survey model, which is one of the quantitative research methods. This model aims to describe a past
or present situation as it exists, and to reveal the opinions, abilities and skills of individuals regarding a subject
or event (Fraenkel & Wallen, 1996; Karasar, 2011). This model was preferred since the "spatial ability levels" of
the students were to be determined through multiple-choice questions. In the study, a reliability analysis was
conducted to determine how sensitive the test can measure the feature it measures and how clean the results
are from errors, and a validity analysis was conducted to determine the level of the test's ability to measure the

feature to be measured without confusing it with other features (Ktigikahmet, 2002).

Population and Sample

The population of this study consists of 7th grade students studying in the central district of Nevsehir province
in the 2022-2023 academic year. While determining the sample in this study, 139 students studying in the 7th
grade in a public secondary school in the central district of Nevsehir province were studied with the
convenience sampling method. The convenience sampling method was preferred because it is both fast and

easy (Blyukoztirk et al., 2012).
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Test Development Process

The steps applied in the development process of SAT in this study are given in Figure 2 (Turgut & Baykul, 2014).

Determining the purpose for which the test will be used
Preparation of the specification table

Writing the items related to the behaviors to be tested

— L

Reviewing the test items

Determination of the substances to be tested.
Pilot implementation

Conducting substance analysis

Finalizing the test

Figure 2. SAT Development Steps (Turgut & Baykul, 2014).

First, the purpose of the test was determined. With the development of the test in this study, it was aimed to
determine the spatial ability levels of the students before the unit was taught, to determine the spatial ability
levels and learning deficiencies of the students after the unit was taught, to enable teachers and researchers to

benefit from the test, to benefit the researchers who will work in this field and to contribute to the literature.

After the purpose of the test was determined, a specification table was prepared. In this study, it was tried to
prepare questions with the data obtained within the literature research in accordance with the spatial ability
sub-dimensions in a way to cover the acquisitions of the 7th grade mathematics course "Views of Objects from
Different Directions" unit. In 2009, the unit was included in the 6th, 7th, and 8th grade curricula in the MoNE
curriculum, but in the curriculum renewed in 2018 and still used, it is only included as a 7th grade unit. Table 2
below shows the learning outcomes of the unit in 2009 and Table 3 below shows the objectives of the unit in

2018.
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Table 2. Learning Outcomes and Grade Levels Related to the Views of Objects from Different Directions in the
2009 MoNE Curriculum

GRADE 2009 MoNE Curriculum Learning Outcomes
6. GRADE Draws the views of the structures formed with equal cubes from different directions.
7. GRADE Constructs the structures whose drawings are given for the views of their faces from different directions
' with unit cubes and draws them on isometric paper.
8. GRADE Constructs the given structures with multiple cubes and draws the views of the structures constructed with

multiple cubes.

Table 3. Learning Outcomes Related to the Views of Objects from Different Directions in the 2018 MoNE
Curriculum and Grade Level

GRADE 2018 MoNE Curriculum Learning Outcomes

M.7.3.4. Views of Objects from Different Directions

M.7.3.4.1. Draws two-dimensional views of three-dimensional objects from different directions.

a) Structures made of equal cubes and known geometric objects are used. Suitable squared papers are
used for drawing. Students are asked to associate the views of the structures from different directions

7. GRADE (such as symmetrical front-back and right-left views).

b) Interactive studies can be included with appropriate information and communication technologies.
M.7.3.4.2. Constructs structures given drawings of their views from different directions.
a) Structures made of equal cubes and known geometric objects are used. Isometric paper can be used to
draw structures made of equal cubes.
b) Interactive activities with appropriate information and communication technologies can be included.

In the 2018 curriculum, the subject of the appearance of objects from different directions is taught in 5 lesson
hours with 2 learning outcomes. The items prepared for the sub-dimensions of spatial ability to cover these
acquisitions were classified according to the "Revised Bloom's Taxonomy" and a specification table was

created. The specification table of the final version of the SAT is presented in Table 4.

Table 4. Specification Table for the Final Test

COGNITIVE DOMAIN

TOPICS Applying Analyzing Evaluating Creating
. 4,14,15,16,17, 1,4,5,10,11,12, 1,2,3,5,6,7,8,9, 10,
Counting cubes 21 13,23 12,18, 19, 20 22,24,25
Cube Comparison 22,24,25
2D to 3D and 3D to 2D 14,15, 16, 17 13 18,19, 20
Visualization
Rotating 2D and 3D objects in the 1,2,5,6,7,8,9, 10,
ind 4,14,15,16,17  1,4,5,10,12,23 12,18, 19, 20 22,24,25
Surface Complet_lon (Mental 4 4,11 3 24, 25

Integration)

Parsing Shape in Mind 14, 15, 16,17, 21 1,5,10,11, 12,13 1,2,3,56,7,89,10, 22,24, 25

12,18, 19, 20
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When Table 4 is examined, it is seen that the questions were not included in the recall and comprehension
levels at all, and one question was included in more than one sub-dimension and at many levels. During the
writing of the items related to the behaviors to be tested; before the questions were prepared, the learning
outcomes of the unit "Views of Objects from Different Directions" in the mathematics curriculum were
examined and analyzed. Then, the 7th grade mathematics textbook, auxiliary course resources and previous
spatial ability tests in the literature were examined. As a result of the examinations, no question was taken in
the same way and all of the questions were prepared by the researcher. An item pool consisting of 84

questions with each sub-dimension and appropriate to the learning outcomes was created.

At the stage of reviewing the items, i.e. the validity of the test and determining the items to be included in the
test, a specification table was prepared to check the content validity and expert opinion was taken. For the
qguestions in the item pool, the opinions of 3 faculty members, 1 research assistant, 1 language expert, 1
educational sciences expert and 2 mathematics teachers working in schools affiliated to National Education
were taken. After the expert opinions, it was decided to reduce the number of questions in the item pool to 64.

Table 5 below was prepared for the expert opinions and the experts were asked to evaluate 84 questions.

Table 5. Expert Question Evaluation Table

Item Number Suitable Not Suitable Correction Required Correction Suggestions

As a result of the expert opinions, questions with the same characteristics or aimed at measuring the same
outcome were removed from the item pool and a 64-question test was obtained. 20 questions were removed
from the pool and some questions were corrected. Experts gave their opinions on whether the prepared
guestions were appropriate for the relevant learning outcomes, their suitability to the specified cognitive
domain level, the suitability and comprehensibility of the questions to the student level, their suitability to the
grammar rules, etc. For example, the statement in the question item given in Figure 3 was revised by adding
the phrase "You are asked to perform operations by dividing the shapes into unit cubes" in parentheses as

expert feedback.
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If it is desired to obtain a cube with the largest volume by
using only the unit cubes given in the next figure, how
many unit cubes will increase? (You are asked to perform
the operation by dividing the shapes into unit cubes).

A)12
C)8

D)6

Figure 3. Pilot study sample revised test item.

In data collection, students were asked to answer the questions voluntarily without concern for grades. Thus, it
was assumed that subject bias was prevented. Students were given 40+40 minutes, i.e. 2 class hours, to answer
the test. The test was administered to the students in 2 sections. According to expert opinions, a time limit of
80 minutes was set for the test applied to measure spatial ability so that the solution could not be reached by

using cognitive strategies (Linn & Petersen, 1985).

In the step of conducting the pilot application, the spatial ability test was applied to 9 seventh grade students
as a pre-pilot application to test whether the questions were understandable and whether the time given for
answering the questions was sufficient. In line with the feedback received, it was seen that the questions were
understood by the students and the time given was sufficient to answer the test. Then, the pilot application,
the SAT, consisting of 64 multiple-choice questions, was applied to 139 seventh grade students studying in the
central district of Nevsehir province in the 2022-2023 academic year. For the application, permission was
obtained from Nevsehir Haci Bektas Veli University Rectorate Scientific Research and Publication Ethics
Committee dated 27.03.2023 and decision number 2023.03.84. The necessary permissions were also obtained

by applying to the Provincial Directorate of National Education.

At the stage of item analysis and finalizing the test, the reliability analysis of the test was calculated by looking
at the KR-20 internal consistency coefficient. When scoring the 64-question SAT, each correct answer was given
a score of "1" and each incorrect answer was given a score of "0" and the evaluations were made over a total
of 64 points. Since the total sample size was 139, no grouping was made as lower group or upper group, and all

students were evaluated over the exam results.

Bu bolim igerisinde arastirmanin modeli, evren-6rneklem, calisma grubu, veri toplama araglari, gegerlik-
glivenirlik, verilerin analizi gibi alt baslhklar yer almalidir. Arastirmanin deseni bu kisimda ayrintili olarak
aciklanmalhdir. Yontemin kuramsal taniminin verilmesi yerine siire¢ detayl sekilde bastan asagi anlatilmaldir.

Etik kurul onayi yéntem kisminda detaylandirilmalidir.
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FINDINGS

Findings Related to Item Analysis of SAT

Item difficulty and item discrimination analyses of the 64-question pilot version of the test were conducted in

TAP Item and Test Analysis Program. The results of the item analysis of the pilot test are given in Table 6.

Table 6. Item Analysis Values Obtained as a Result of the Pilot Application of the Spatial Ability Test

Item Item

Item Difficulty Item Difficulty

Item Index (Pj) DIIS;::)\(II(];:(I)OH Item Index (Pj) DIT;:S(I?;:(I)M
Item 1* 0.87 0.28 Item 33* 0.87 0.41
Item 2% 0.98 0.05 Item 34* 0.91 0.28
Item 3* 0.93 0.13 Item 35 0.77 0.42
Item 4* 0.86 0.21 Item 36* 0.78 0.42
Item 5% 0.88 0.13 Item 37* 0.81 0.29
Item 6* 0.93 0.03 Item 38* 0.90 0.33
Item 7% 0.81 0.41 Item 39* 0.86 0.34
Item 8% 0.10 0.12 Item 40* 0.91 0.26
Item 9 0.53 0.41 Item 41 0.52 0.55
Item 10* 0.74 0.44 Item 42* 0.76 0.64
Item 11 0.38 0.49 Item 43 0.61 0.60
Item 12* 0.47 0.46 Item 44* 0.60 0.60
Item 13* 0.41 0.41 Item 45 0.62 0.50
Item 14 0.42 0.53 Item 46* 0.76 0.37
Item 15* 0.81 0.23 Item 47 0.58 0.53
Item 16* 0.88 0.11 Item 48* 0.63 0.52
Item 17 0.63 0.57 Item 49 0.45 0.61
Item 18* 0.60 0.30 Item 50 0.53 0.68
Item 19* 0.42 0.34 Item 51* 0.50 0.34
Item 20 0.49 0.60 Item 52 0.37 0.44
Item 21* 0.61 0.57 Item 53* 0.80 0.51
Item 22 0.54 0.60 Item 54 0.67 0.42
Item 23* 0.63 0.80 Item 55* 0.83 0.46
Item 24 0.55 0.68 Item 56* 0.81 0.49
Item 25 0.42 0.52 Item 57 0.61 0.82
Item 26* 0.68 0.45 Item 58* 0.71 0.32
Item 27* 0.71 0.49 Item 59* 0.34 0.18
Item 28 0.65 0.50 Item 60 0.64 0.40
Item 29 0.65 0.62 Item 61 0.62 0.55
Item 30* 0.65 0.57 Item 62* 0.59 0.18
Item 31 0.38 0.47 Item 63 0.53 0.58
Item 32 0.34 0.37 Item 64* 0.58 0.55

*Marked Items were excluded from the test.

Item difficulty analysis performed on the test items provides information about how easy or difficult the item is
for the group to which it is applied. As this value approaches 1.00, it means that the number of correct answers
increases and the Item becomes easier, and as it approaches 0.00, the number of incorrect answers increases,
and the Item becomes more difficult (Kan, 2011). According to Table 6, it is seen that the difficulty indices of
the items in the SAT obtained as a result are between 0.34 and 0.77 and the average difficulty index of the test
is 0.647. According to this information, it can be said that there are questions from all levels of difficult and

easy Items in the test and the average difficulty of the test is at the medium level.
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The Item discrimination value on the test items determines the extent to which the items measure the trait to
be measured. As this value approaches +1, it is stated that the Item better measures the characteristic that the
test aims to measure, and as it approaches 0, it is stated that the Item is insufficient in measuring the
characteristic that the test aims to measure. If this value is negative, it can be considered that the Item
measures a characteristic other than the one intended (Kan, 2011). According to Table 6, it is seen that the
discrimination indices of the Items in the SAT obtained as a result took values between 0.33 and 0.82 and the
average discrimination index of the test was 0.429. According to this result, it can be said that the
discrimination of the test is at a sufficient level. The results of the TAP analysis of the pilot and final version of

the SAT are given in Table 7.

Table 7. TAP Analysis Results for the Pilot and Final Implementations of the Spatial Ability Test

Statistics Pilot Test Final Test
tem number 64 25
Number of People Implemented 139 139
Average 41.432 13.489
Standard Deviation 11.396 5.638
Variance 129.871 31.789
Minimum 11 2
Maximum 60 24
Skewness -0.447 -0.043
Kurtosis -0.434 -0.906
Average Item difficulty 0.647 0.540
Average ltem discrimination 0.429 0.527

Table 7 shows that the mean of the pilot version of the test was 41.432, the standard deviation was 11.396, the
variance was 129.871, the minimum score obtained from the test consisting of 64 questions was 11, the
maximum score was 60, the skewness value was -0.447, the kurtosis value was -0.434, the average difficulty
index of the test was 0.647, and the discrimination index of the test was 0.429. The final version of the test had
a mean of 13.489, a standard deviation of 5.638, a variance of 31.789, a minimum score of 2, a maximum score
of 24, a skewness value of -0.043, a kurtosis value of -0.906, an average difficulty index of 0.540, and a

discrimination index of 0.527.

After the analysis and evaluations, the Item discrimination index. 30 and the average difficulty index. 20 and
greater than 0.80 were removed from the test. To ensure the content validity of the tests, expert opinions
were taken both in the determination of the critical gains to be measured by the tests and in the writing of the
test Items. In the content validity analysis of the tests, specification tables showing the outcomes measured by
each test and the cognitive levels of these outcomes in Bloom's taxonomy were prepared. Questions measuring
similar dimensions were also removed in line with the expert opinions and the final SAT consisting of 25

guestions was obtained.
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Findings Regarding SAT Reliability

Reliability is defined as the relationship between individuals' responses to test Items (Buyukoéztiirk, 2018).
According to Turgut and Baykul (2014), the Kuder-Richardson-20 (KR-20) test, which reveals the consistency of
the Items in the measurement tool with each other, can be applied as a method of determining the reliability
of a measurement tool with a single application. In many studies where achievement tests are developed, it is
seen that the reliability is reported by calculating the KR-20 reliability coefficient. Blyiikoztiirk (2017) stated
that if the answers to the test items have two options such as true/false, yes/no, it would be appropriate to use
the KR-20 coefficient and that this coefficient of .70 and above would be sufficient for the reliability of the test
scores. Kehoe (1995) states that the KR-20 value should be 0.50 for multiple-choice tests consisting of 10-15
items and at least 0.80 for tests consisting of 50 or more items (as cited in Tan, Kayabasi, & Erdogan, 2003). The

KR-20 values for the pilot and final measurements of the achievement test are given in Table 8.

Table 8. Spatial Ability Achievement Test Reliability Analysis Results

TEST TYPE NUMBER OF QUESTIONS KR-20 COEFFICIENT
PILOT TEST 64 .848
FINAL TEST 25 918

As a result of the pilot study conducted with 139 participants, the KR-20 reliability coefficient of the 64-
question preliminary version of the SAT was found to be .848. The KR-20 reliability coefficient of the final
version of the 25-question test obtained by removing 39 questions was calculated as .918. According to these

results, it can be said that the reliability of the developed SAT is at a sufficient level.

SAT Construct Validity

Kaiser-Meyer-Olkin (KMO) value and Barlett's test results are important for conducting exploratory factor
analyses of measurement tools. A KMO value of 0.7 and above means a good sample and a KMO value
between 0.5-0.7 means a sample that will provide sufficient relationship. Significant Barlett's test results
provide information about the normal distribution of the sample (Seger, 2013). In the light of these values, it
can be said that the sample size of 139 people is sufficient for the 64-question test. As a result of the analysis,
KMO value was found to be .706 and Barlett's test was found to be significant as .000 (p<.05). The results of

KMO and Barlett's test show that the distribution is normal and allow the continuation of factor analysis.

According to Secer (2013), to determine the number of factors as a result of the test, the eigenvalue of each
factor should be above "1" and explain at least 5% of the total variance. Table 9 shows the total variance values

of the test.
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Table 9. Total Variance Values of Spatial Ability Test

Factor Core Value % of variance Total %
1 11.655 18.211 18.211
2 3.497 5.464 23.675
3 2.850 4.452 28.128
4 2.662 4.160 32.287
5 2.134 3.335 35.622
6 1.910 2.984 38.607
7 1.779 2.780 41.387
63 .087 136 99.904
64 .061 .096 100.000

When Table 9 is examined, it is seen that there are two factors with eigenvalues above "1" and explaining 5% of
the total variance, but in the development of measurement tools, only looking at the total variance table is not
enough to decide how many factors the tool has. The "ScreePlot" graph also provides information about the

factor structure of the instrument (Seger, 2013). Figure 4 shows the ScreePlot graph of the test.

Scree Plot

Eigenvalue
@
1

TT T T 17T T T T 1T T T T T T 17T T1T°T T TT T T T T 1T 17T
13 57 911131517 1921232527 23 31 33 35 37 3941 43 45 4749 51 53 55 57 59 61 63
Component Number

Figure 4. Spatial Ability Test "ScreePlot" Graph

In the "ScreePlot" graph, between two points indicates a factor. As seen in the graph, the test is one-factor.
Accordingly, it can be said that the test is one-factor. Following the tetrachoric correlation analysis, test having
one factor and consisting of 25 items was developed for use in the study. Since there is no factor, there is no

need to look at the factor loadings of the test.
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Interpretation of SAT Scores

The developed SAT consists of 25 questions at the levels of application, analysis, evaluation, and creation. The
test includes questions from 6 sub-dimensions: counting cubes, comparing cubes, visualizing from 2-D to 3-D
and from 3-D to 2D, rotating 2 and 3 dimensional objects in the mind, completing surfaces and decomposing
shapes in the mind. The test is multiple-choice and has 4 options in accordance with the 7th grade level. In the
evaluation of the SAT, incorrect and blank answers were given "0" points and correct answers were given "1"
point. The lowest score that can be obtained from the test is 0 and the highest score is 25. The increase in the
score obtained from the test means the strength of the spatial ability and the decrease means the weakness of

the spatial ability.

CONCLUSION and DISCUSSION

The SAT is a test consisting of 25 multiple-choice items with four options to determine spatial ability, including
counting cubes, comparing cubes, visualization from 2D to 3D and from 3D to 2D, mental rotation of 2D and 3D
objects, surface completion (mental integration), and mental decomposition of shape. While developing the
test, the acquisitions of the current mathematics course 7th grade "Views of Objects from Different Directions"
unit were taken into consideration. When middle school level spatial ability tests are examined in the
literature, we come across the MGMP Spatial Visualization Test developed by the instructors of the
mathematics department of Michigan State University for second level students. This test was translated into
Turkish by Turgut (2007) and an adaptation study was conducted. While the original test consists of 10
different types of 32 questions with 5 choices, the new test adapted to Turkish consists of 6 types of 31
questions. The pilot application of the test was conducted in 4 primary schools with a total of 382 students (128
sixth graders, 150 seventh graders and 104 eighth graders). As a result of the analysis of the collected data, the
reliability coefficient was found to be 0.830. The test measures two subcomponents of spatial ability and the
name of the Turkish version of the test was changed to MGMP Spatial Ability Test. The Spatial Visualization
Test, which is also included in the literature and frequently used in the studies, was prepared for the project
called "Middle Grades Mathematics Project" carried out in the United States for the second level of primary
education, and used by Yildiz and Tuzln (2011) in their study. The test consists of 15 questions and each
question has 5 answer choices. The test questions include questions about isometric views of structures made
of unit cubes and their views from the right, left, front and back. The reliability of the test was found to be
0.971 (N=108) when calculated according to post-test scores. The "Mental Rotation Test" developed by Peters
et al. (1995), which Yildiz and Tiiziin (2011) used in their study, consists of a total of 24 questions with the same
nature of each question. It contains questions about finding the new form of a shape made of unit cubes when
it is rotated in different directions and at different angles. Each question has 4 choices. The reliability of the test
was found to be 0.661 (N=108) when calculated according to the post-test scores. In their study, Dokumaci
Sutcl and Oral (2019) developed a medium difficulty test consisting of 29 Items and high discrimination Items.

The KR-20 internal consistency coefficient of the test consisting of two factors was found to be .77 for the first
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factor consisting of 14 Items and .78 for the second factor consisting of 15 Items. For the overall test, this value
was found to be .78. The pilot application of the test was conducted in five different secondary schools in the
Central Districts of Diyarbakir Province in the 2016-2017 academic year. The application was carried out with
301 seventh grade students. The test was introduced to the literature as the "Spatial Visualization Test". The
reliability coefficients of the Paper Folding and Surface Development Tests developed by Ekstrom, French,
Harmon, and Derman (1976) and translated into Turkish by Delialioglu (1996) were .84 and .82, respectively,
while the reliability coefficients of the Spatial Visualization Test in Two-Dimensional Geometry developed by
Olkun (2003) were .77. Unlike the other tests, the spatial visualization test developed by Ylksel and Bilbul
(2014) for university students underwent Item analysis, validity-reliability analysis, and was found to have

sufficient single-factor fit indices. The reliability coefficient was calculated as .84.

Although there are different definitions of spatial ability and its components and different measurement tools
have been developed, the common point of these studies is the importance of spatial ability. The fact that the
student groups studied in the studies were evaluated with the same test despite having different
characteristics reveals this importance. Although this study was prepared by considering the 7th grade unit
outcomes, the lack of a recent and comprehensive spatial ability test that can be used at the middle school

level in the literature formed the basis of this study. The reliability coefficient of the SAT was calculated as .918.

SUGGESTIONS

The test developed in this study was designed to assess seventh grade students' spatial abilities using
mathematical context. Researchers can develop new and updated tests for different grade levels. Researchers
are also recommended to develop tests that address spatial abilities at different grade levels in different
subjects in other courses. For teachers to benefit from achievement tests whose reliability and validity have
been studied, these tests can be included in textbooks and published on the website of the Ministry of National
Education General Directorate of Measurement, Evaluation and Measurement Services. Performance tests can
include multiple-choice questions as well as open-ended questions depending on the performance and grade
level. It is suggested that achievement tests consisting of open-ended questions can also be developed.
Research can also be conducted to determine teacher and student knowledge about the achievement test

development process.
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7. SINIF OGRENCILERINE YONELIK UZAMSAL YETENEK TESTINiN GELISTIRILMESI

0z

Bu arastirmanin amaci, 7. sinif 6grencilerine yonelik bir basari testi gelistirmektir. Alan yazin
incelendiginde 7. sinif diizeyinde uzamsal yetenegi Olgecek glincel bir basari testinin
bulunmamasi bu galismanin ortaya ¢ikmasini saglamistir. Bu amagla ilk olarak 7. sinif “Cisimlerin
Farkli Yonlerden Goriniimleri” konusu ile ilgili kazanimlar incelenmis, alan yazin taranmis ve 84
soru hazirlanmistir. Uzman goérusleri alinmis ardindan gerekli diizenlemeler yapilarak soru sayisi
64’e disurilmustir. Hazirlanan 64 soruluk testin gegerligi ve glvenirligi incelenmis, pilot
uygulama igin 2022-2023 egitim-6gretim yilinda 139 kisilik 7. sinif 6grencilerine uygulanmistir.
TAP programi ile yapilan madde analizi sonucuna gére uzman gérisleri de alinarak Uzamsal
Yetenek Basari Testinin (UYBT) 25 soruluk son hali verilmistir. Basari testinin ortalama giglik
indeksi degeri pilot uygulamada 0.647 iken testin son halinde 0.540 bulunmustur. Basari testinin
giivenirlik analizi KR-20 degeri pilot uygulamada 0.848 iken testin son halinde 0.918 olarak
bulunmustur. Bu ¢alisma sonucunda 25 soruluk dort segenekten olusan goktan segmeli gegerligi
ve gluvenirligi saglanmis bir basar testi gelistirilmistir.

Anahtar kelimeler: Basari testi, uzamsal yetenek, giivenirlik, gecerlik, test gelistirme.
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GiRiS

Olgme, bir bireyin veya égrencinin belirli ézelliklerini belirli yéntem ve kurallar 1siginda sayisal olarak ifade
etmek igin gerekli araglarin segilmesi slreci olarak tanimlanmaktadir (Aksu, 2018). Diger bir tanim ise 6lgmenin,
kisilerin veya nesnelerin 6zelliklerinin uygun araglar kullanilarak gézlemlenmesi ve gozlemlerin sembollerle
ifade edilmesi eylemi oldugudur. Ozetle, bireyin belirli bir amag igin arzu edilen bir 6zellige ne dlciide sahip
oldugunun belirlenmesine 6lgme denilmektedir (Cizek, 1997). Dogan’ a (2019) gére 6lgim yapilmasinin nedeni
gozlemledigimiz seylerin bircok 6zelliginin degismesi veya farklhilagsmasidir. Bir baska ifadeyle 6lgme yapilmasinin
temelini degisimin olusturdugunu ifade edilmektedir. Dogan'a (2019) gore bireyler arasindaki farkhliklarin
varhgi 6lgim siirecini tetiklemekte ve degisim 6l¢lime yol agmaktadir. Eger degisim yoksa yani her sey sabitse
Olcim yapmaya yani 6lgim yapildiktan sonra islemin zaman iginde tekrarlanmasina gerek yoktur. Cilinki

degisiklik olmadigi takdirde 6l¢ciim sonucu ayni olacak ve 6l¢tim islemine gerek kalmayacaktir.

Degerlendirme, 6lglim sonuglarini ayni alandaki standartlarla karsilastirarak deger yargilarina veya sonuglara
ulagsma sireci olarak tanimlanmaktadir (Yilmaz, 1986). Aksu'ya (2018) gore degerlendirme, nitel ve nicel olarak
iki kisma ayrilan ve bireyin veya 6grencinin akademik gelisimine iliskin karar vermek icin gerekli tim verileri

toplama ve veriler 1siginda gegcmise veya ileriye doniik tahminlerde bulunma siirecidir.

Davranis degisikliginin yani 6grenmenin, kazanimlarin belirlenmesi igin 6lgme ve degerlendirme sireglerinden
yararlanmak gerekmektedir (Ozdemir, 2009). Hic siiphe yok ki egitimin oldugu yerde dlgme ve degerlendirmeye
de ihtiya¢ duyulmaktadir. Kurul kararlari, 6gretmen gordisleri, sinavlar, port folyolar ve daha birgok arag araciligl
ile 6grenci basarisi belirlenmeye ¢alisilmaktadir (Basol, 2019). Ayrica egitimde 6grenci performansini 6lgmek
amaciyla agik uglu sorular, coktan segmeli sorular, dogru-yanlis sorulari, bosluk doldurma sorulari ve eslestirme
sorulari gibi 6lgme araclari yaygin olarak kullanilmaktadir (Karip, 2012). Ozcelik’e (2016) gore, okullarda élgiim
yapilmasinin nedenleri sunlardir: derse hazir bulunusluk diizeyini belirlemek, derste planlanan eylemlerin daha
once 6grenilip 6grenilmedigini belirlemek ve her 6grenme birimini 6lgmek, her bir 6grenme Unitesi sonunda
Unitedeki 6grenmeleri izleme, dersin belli dénemlerinin sonunda, bu donemlerdeki etkilesimlerin Grind olarak

meydana gelen, dersin hedefleriyle tutarli 6grenme diizeylerini belirlemektir.

Olgme ve degerlendirme &grencilerin yasam boyu matematik ve geometri derslerinde de énemli bir rol
oynamaktadir. Geometrinin genel olarak soyut kavramlari icermesi c¢ogu Ogrenciyi zora sokmakta ve
geometriden uzaklasmalarina neden olmaktadir (Gir, Kobak Demir, 2017). Uzamsal yetenekler geometri
derslerinde, 6zellikle de birgok matematik konusunun 6gretiminde énemli bir rol oynamaktadir. Smith (1998),
bu yeteneklerin 6nemini “ Uzamsal zekad olmadan diinyada var olmak zor olabilir. Bunun eksikliginde sekillerin
boyut ve konumlarindaki degisiklikleri gz 6niinde tutarak degisimlerini tahmin etmede veya verilen yonleriyle
nesneler arasindaki iliskileri ve konumu ifade ederken zorlanabiliriz.” seklinde vurgulamistir. Uzamsal yetenek,
nesneleri zihinde gorsellestirme, hareket ettirme ve nesnelerin seklini zihinsel olarak manipile etme yetenegi

olarak tanimlanmaktadir (Lohman, 1979; Linn ve Petersen, 1985; Carroll, 1993). Baska bir tanimda ise uzamsal
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yetenek, bir veya daha fazla parga ve bunlarin bilesenlerinden olusan nesneleri l¢ boyutlu uzayda zihinsel

olarak hareket ettirme veya gorsellestirme yetenegi olarak tanimlanmaktadir. (Turgut, 2007).

1930' lardan glinimiize uzamsal yetenegi ol¢en arastirmalar yapilmaktadir. Guay (1976), bir nesnenin tek bir
eksen etrafindaki doénilisiinii 6lgen testlerin, test kagidinin basitge dondiriilmesiyle kolayca ¢ozilebilecegini
ifade etmistir. Bu nedenle Guay (1976) “Purdue Uzamsal Gorsellestirme Testi” adi verilen ve uzamsal
yeteneklerle ilgili zihinsel islemleri gerektiren bir test gelistirmistir. Uzamsal yetenegi 6lgmek icin tasarlanan
araglar genellikle 2 boyutlu nesnelerin 3 boyutlu versiyonlarini gorsellestirmeyi (Kyllonen, Lohman ve Snow,
1984) ve bir veya daha fazla eksen etrafinda dondirilmis 3 boyutlu nesneleri gorsellestirmeyi iceren sorular
icermektedir (Winter, Lappan, Fitzgerald ve Schroyer, 1989). Eliot ve Smith (1983), Guay (1977) tarafindan
gelistirilen uzamsal gorsellestirme testinin degistirilmis bir versiyonunu gelistirmistir. Bu test 24 sorudan
olusmakta ve 3 boyutlu nesneleri hayali bir perspektiften gorsellestirme yetenegini 6lgmektedir. Literatir
incelendiginde, uzamsal yetenegi olgen testlerin genellikle birim kipler kullanilarak olusturulan sorulari igerdigi
ortaya ¢ikmaktadir. Geometrik bir yapiyi zihinde dondirme becerisi gerektiren sorular (MGMP), bir geometrik
yapinin farkli yonlerden goriinislerini gizebilme becerisi gerektiren sorular (Demirkaya, 2017), yapi icindeki
birimler kip sayisini bulma sorulari (Battista ve Clements, 1996; Ben Chaim ve digerleri, 1985; MGMP; Yolcu,
2008), belirli yapilara yonelik birim kip ekleme ve ¢ikarma testlerine (MGMP) de liteartiirde rastlanmaktadir.

Literatirde karsilasilan uzamsal yetenegi 6lcmeye yonelik testlerden bazilari asagida listelenmistir;

Tablo 1. Uzamsal Yetenek Olgme Amagl Gelistirilen Testler

TEST ADI TESTi GELISTIREN ARASTIRMACI(LAR)
Zihinde Kesme Testi CEEB (1939)
Kagit Katlama Testi French ve digerleri (1963)
Uzamsal Gorsellegtirme Testi Lappan ve digerleri (1983)
Minnesota Kagit Kaplama Testi Likert (1970)
Purdue Uzamsal Gorsellestirme Testi Guay (1977)
Kesti Yiizey Testi Cohen ve Hegarty (2012)
Uzamsal Gorsellestirme Testi Yiiksel ve Bulbul (2014)
Kart Cevirme ve Kip Karsilagtirma Testi Ekstrom ve digerleri (1976)
Zihinde Dondirme Testi Vandenberg ve Kuse (1978)
Wheatley Uzamsal Yetenek Testi Wheatley (1978)
Guildford-Zimmerman Uzamsal Yonelim Testi Guildford-Zimmerman (1948)
Santa Barbara Y6n Algisi Olgegi Hegarty ve digerleri (2002)
Revize Edilmis Purdue Uzamsal Gorsellestirme Testi Yoon Yoon (2011)

Uzamsal yetenegi 6lcmek icin tasarlanan testlerde uzamsal yetenegin alt boyutlari konusunda tam bir fikir
birligi yoktur. Uzamsal yetenegin alt boyutlarini; McGee (1979), Lohman (1979), Clements (1998) ve Kayhan
(2005) uzamsal gorsellestirme ve uzamsal yonelim olarak; Linn ve Petersen (1985) ile Okagaki ve Frensch (1996)
uzamsal gorsellestirme, uzamsal algi ve zihinde dondirme olarak; Olkun ve Altun (2003) ve Turgut (2007) ise
uzamsal yonelim (iliskiler) ve uzamsal gorsellestirme olarak; Contero (2005) uzamsal gorsellestirme, uzamsal

yonelim ve uzamsal iliskiler olarak ayirmistir. Literatlirde uzamsal yetenegin yaygin olarak kabul edilen boyutlari
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uzamsal iliskiler ve uzamsal gorsellestirme olarak kendini géstermektedir. Uzamsal yeteneklerin farkh isimlerle
alt boyutlari olmasina ragmen, uzamsal yeteneklerin kapsadigl islemler genel olarak nesnelerin uzayda
dondiiriilmesi ve bunlarin iki veya lg¢ boyutlu olarak zihinde canlandirilmasini igermektedir. Bunun yaninda s6z
konusu islemlerin hizli yapilmasi da 6nem arz etmektedir (Olkun, 2003). Bu nedenle uzamsal yetenegi dlgen

testlerin zaman sinirlamalari bulunmaktadir.

Olkun ve Altun'a (2003) gore uzamsal iliskiler; 6grencinin iki boyutlu ve ¢ boyutlu geometrik sekilleri bir bitlin
olarak zihinsel olarak déndurebilmesi ve bunlari farkli konumlarda algilayabilmesidir. Ayrica bu testler hizli ve
dogru karar verilmesini gerektiren testler olarak tanimlanmaktadir. Uzamsal gorsellestirmeyi ise; bir veya daha
fazla parga ve bu pargalarin gorintilerinden olusan, li¢ boyutlu uzayda nesnelerin iki ve ¢ boyutlu hareketi
sonucu ortaya c¢ikan yeni durumlari gorsellestirme yetenegi olarak tanimlamislardir. Bu beceriyi 6lgen standart
testlerdeki maddeler incelendiginde hareketli pargalardan olusan karmasik sekiller ve/veya zihinde katlama ya
da zihinsel bitiinleme yoluyla 2-B’den 3-B’ye donistirme gibi zihinsel eylemleri gerektirdigi gorilmektedir
(Pellegrino ve digerleri, 1984’den akt. Olkun ve Altun, 2003:2). Bu testler, uzamsal iliskilerin aksine, giderek
daha karmasik hale gelen nesnelerin dogruluguna hizdan daha ¢ok odaklanmaktadir. Literatlirde kabul edilen

uzamsal yetenegin alt boyutlarinin igerikleri Sekil 1'de gosterilmektedir.

UZAMSAL
YETENEK
UZAMSAL YONELIM (ILISKiLER) UZAMSAL GORSELLESTIRME
Kiip karsilastirma Yiizey tamamlama
2 ve 3 boyutlu nesneleri zihinde dondiirme Kagit katlama
Kiip sayma 2B'den 3B'ye doniisiim

Sekil 1. Uzamsal Yetenek Alt Boyutlari

Ogrenci performansinin 6l¢iilmesi, tim &grenci performansini kapsayan, iyi hazirlanmis bir élcim aracini
gerektirmektedir. Ogrencilerin bilissel diizeyleri, Benjamin Bloom'un (1956) gelistirdigi ve kendi adini verdigi
Bloom Taksonomisi kullanilarak gelistirilen araglar ile 6lgiilebilmektedir. Bloom taksonomisi ile 6grencilerin
diisinme becerilerini 6lgmeye yodnelik sorular hazirlanabilecegini ve bunun sadece bilissel alanda degil duyussal
ve psiko-motor alanlarda da yapilabilecegini ongérmektedir (Cepni, 2003). Bilissel alanlarin kategorileri, kuru ve
ezberlenmis bilginin hatirlanmasiyla baslayip, kavrama, uygulama, analiz, sentez ve degerlendirmeye kadar
uzanir. Bilgi asamasindan degerlendirme asamasina gectikce davranislar daha karmasik hale gelir, 6grenilmesi

ve gelistirilmesi zorlasir (Tekin, 1991).

Bloom' un 6nerdigi taksonomiye gore 6grencilerin bilissel diizeyleri su sekilde olglilebilmektedir:
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Dusuk bilissel seviyeler (DBS) “bilgi”, “anlama” ve “uygulama” basamaklarini igerirken, daha ylksek bilissel
seviyeler (YBS) “analiz” ve “sentez” ve “degerlendirme'" basamaklarini icermektedir (Colletta ve Chiappetta,
1989). Yenilenmis Bloom Taksonomisinde ise bu basamaklar “Hatirlama, Anlama, Uygulama, Analiz Etme,

Degerlendirme ve Yaratma” olarak degistirilmis ve glincellenmistir.

2018 yilinda yenilenen ve halen gegerli ve uygulanan yeni 6gretim programi yapilandirmaci yaklagimi temel
almakta ve bilginin 6grenciler tarafindan yapilandirildigini kabul etmektedir. Ogretim programi degisikligi ayni
zamanda ders igeriklerinde, 6gretim yontemlerinde, kullanilan arag ve gereglerde, 6lgme ve degerlendirme
yontemlerinde de degisiklikleri beraberinde getirmistir (Gelbal ve Kelecioglu, 2007). Uzamsal yetenek ile
dogrudan iliskili olan “Cisimlerin Farkli Yonlerden Gortinimleri“ Gnitesi 7. sinif diizeyinde matematik dersinin
son konulardan biri olarak miifredatta yerini almaktadir. Konunun son Unitelerde yer almasi, 6grencilerin yazil
sinavlarinin bu konudan o6nce bitmesi, okullarda yapilan deneme sinavlarinin da yine bu Uniteden o6nce
bitirilmesi, bu lnitenin ciddi sekilde degerlendirilmesinin ders 6gretmenleri ile yapilan gorismelerde ¢ok zor
hatta imkansiz oldugunu gostermistir. Strekli yenilenen ve gelisen egitim programlarinin da getirisi olarak
ortaokul dizeyinde yeni ve glincel bir uzamsal yetenek 6lgme aracina ihtiyag oldugu yapilan alan yazin
incelemesinde de agiga ¢ikmistir. Bu ylizden gegerli-givenilir 6zgiin bir 6lgme aracinin literatiirde bulunmamasi,
akademik calismalar yapan arastirmacilarin ve 6gretmenlerin ihtiyaglarina cevap verebilecek sekilde ortaokul
diizeyinde gecerligi ve givenirligi kanitlanmis bir uzamsal yetenek basari testinin gelistirilmesi ¢alismanin

amacidir.

YONTEM

Calisma Deseni

Bu calisma ortaokul dizeyinde “Uzamsal Yetenek Testi” (UYT) gelistiriimeyi amaglamis ve nicel arastirma
yontemlerinden biri olan tarama modeli kullanilarak gergeklestirilmistir. Bu model, ge¢miste veya halen var
olan bir durumun var oldugu sekli ile betimlenmesi, bir konuya ya da olaya iliskin bireylerin goris, yetenek ve
beceri gibi niteliklerinin ortaya c¢ikarilmasi amaglamaktadir (Fraenkel & Wallen, 1996; Karasar, 2011).
Ogrencilerin ¢oktan segmeli sorular araciligiyla “uzamsal yetenek diizeyleri” belirlenmek istendigi igin bu model
tercih edilmistir. Calismada, testin ol¢tugi 6zelligi ne kadar duyarl élgebilecegi, sonuglarin hatalardan ne kadar
temizlendiginin belirlenmesi igin guvenlik analizi; testin Olglilmek istenen o&zelligi baska oOzellikler ile

karistirmadan o6lgebilme seviyesini belirlemek igin gegerlik analizi yapiimistir (Kiigikahmet, 2002).

Evren ve Orneklem

Bu galismanin evrenini 2022-2023 egitim-6gretim yilinda Nevsehir ili Merkez ilgesinde 6grenim goren 7. sinif
ogrencileri olusturmaktadir. Bu ¢alismada 6rneklem belirlenirken kolay ulasilabilir 6rneklem belirleme yontemi
ile Nevsehir ili Merkez ilgesine bagl bir devlet ortaokulunda 7. sinifta 6grenim géren 139 6grenci ile calisiimistir.
Orneklemin olusturulmasinda hem hizli hem de kolay olmasindan dolayi kolay ulasilabilir 8rneklem ydntemi

tercih edilmistir (Blyukozturk ve digerleri, 2012).
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Test Gelistirme Siireci

Bu calismada UYT’ nin gelistirme siirecinde uygulanan adimlar Sekil 2’de verilmistir (Turgut ve Baykul, 2014).

Testin hangi amagla kullanilacagimnin belirlenmesi

5

Belirtke tablosunun hazirlanmasi
Yoklanacak davranislar ile ilgili maddelerin yazimi

Maddelerin gozden gegirilmesi

~—

Teste konulacak maddelerin belirlenmesi

Pilot uygulamanin yapilmasi
Madde analizlerinin yapilmasi

Testin nihai seklinin verilmesi

Sekil 2. UYT Gelistirme Adimlari (Turgut ve Baykul, 2014).

Arastirmada oncelikle testin amaci belirlenmistir. Bu ¢alismadaki testin gelistiriimesiyle, tnite islenmeden dnce
ogrencilerin uzamsal yetenek diizeylerini belirlemek, Gniteyi islendikten sonra 6grencilerin uzamsal yetenek
dizeylerini ve 6grenme eksikliklerini belirlemek, 6gretmenlerin ve arastirmacilarin testten yararlanmalarini

saglamak, bu alanda calisacak arastirmacilara yarar saglamak ve alan yazina katki saglamak amaclanmustir.

Testin amaci belirlendikten sonra belirtke tablosu hazirlanmistir. Bu ¢alismada 7. sinif matematik dersi
“Cisimlerin Farkh Yonlerden Gorunlimleri” Unitesi kazanimlarini da kapsayacak sekilde uzamsal yetenek alt
boyutlarina uygun literatlr arastirmasi sonucu elde edilen veriler ile sorular hazirlanmaya calisiimistir. 2009
yilinda MEB mifredatinda Unite 6., 7., ve 8. sinif mifredatinda parga parga var iken 2018’ de yenilenen ve halen
kullanilan mifredatta sadece 7. sinif Unitesi olarak bulunmaktadir. Asagida Tablo 2’de 2009 yili Unite

kazanimlarina ve Tablo 3’de 2018 yili Ginitenin kazanimlarina yer verilmistir.
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Tablo 2. 2009 Yili MEB Miifredatinda Cisimlerin Farkh Yénlerden Gériinimleri ile ilgili Kazanimlari ve Sinif

Dizeyleri
SINIF 2009 YILI MUFREDATI KAZANIMLARI
6. SINIF Es kiiplerle olusturulmus yapilarin farkli yonlerden goriinimlerini gizer.

Yizlerinin farkli yonlerden goriinimlerine ait gizimleri verilen yapilari, birim kiplerle olusturur ve izometrik

7. SINIF kagida cizer.

8. SINIF Cizimleri verilen yapilari ok kiiplilerle olusturur, cok kiplllerle olusturulan yapilarin gériiniimlerini gizer.

Tablo 3. 2018 Yill MEB Mifredatinda Cisimlerin Farkli Yénlerden Gériiniimleri ile ilgili Kazanimlari ve Sinif Diizeyi

SINIF 2018 YILI MUFREDATI KAZANIMLARI

M.7.3.4. Cisimlerin Farkh Yonlerden Goriinimleri

M.7.3.4.1. Ug boyutlu cisimlerin farkli yénlerden iki boyutlu gériiniimlerini gizer.

a) Es kuplerden olusturulmus yapilar ve bilinen geometrik cisimler kullanilir. Cizim igin uygun kareli kagitlar
kullanilir. Yapilarin farkh yonlerden goriinimlerinin iligkilendirilmesi istenir (6n-arka ve sag-sol goriintilerinin
7. SINIF simetrik olmasi gibi).

b) Uygun bilgi ve iletisim teknolojileriyle etkilesimli calismalara yer verilebilir.
M.7.3.4.2. Farkli yonlerden goriinimlerine iliskin gizimleri verilen yapilari olusturur.
a) Es kuplerden olusturulmus yapilar ve bilinen geometrik cisimler kullanilir. Es kiiplerle olusan yapilari
cizmek icin izometrik kagit kullanilabilir.
b) Uygun bilgi ve iletisim teknolojileriyle etkilesimli calismalara yer verilebilir.

2018 yili mifredatinda cisimlerin farkli yénlerden gériiniimleri konusu 2 kazanim ile 5 ders saati slre iginde
Ogretilmektedir. Bu kazanimlari kapsayacak sekilde uzamsal yetenek alt boyutlarina yonelik hazirlanan
maddeler “Yenilenmis Bloom Taksonomisi” ne gore siniflandiriimig ve belirtke tablosu olusturulmustur. UYT’ nin

son haline ait belirtke tablosu Tablo 4’de sunulmustur.

Tablo 4. Nihai Test icin Belirtke Tablosu

BiLiSSEL ALAN

KONULAR Uygulama Analiz Etme Degerlendirme Yaratma
" 4,14,15, 16, 17, 1,4,5,10,11,12, 1,2,3,56,7,8,9, 10,
Kip sayma 21 13,23 12, 18, 19, 20 22,24, 25
Kip Kargilagtirma 22,24,25
2B’ den SB" ye ve 3.B den 2B’ ye 14, 15, 16, 17 13 18, 19, 20
Gorsellestirme
2B ve 3B nesneleri Zihinde 1,2,5,6,7,8,9, 10,
Déndiirme 4,14,15, 16,17 1,4,5,10,12,23 12,18, 19, 20 22,24, 25
Yiizey Tar:r.1a"mlama (zihinde 4 4,11 3 24 25
Biitiinleme)
U 14, 15, 16, 17, 1,2,3,56,7,8,9, 10,
Sekli Zihinde Ayristirma 21 1,5,10,11,12,13 12, 18, 19, 20 22,24,25

Tablo 4 incelendiginde, sorularin hatirlama ve anlama diizeyinde hig yer almadigi, bir sorunun birden ¢ok alt

boyutta ve bir¢ok diizeyde oldugu da gérilmektedir.

Yoklanacak davraniglar ile ilgili maddelerin yazilmasi esnasinda; sorular hazirlanmadan 6nce matematik dersi

6gretim programi “Cisimlerin Farkl Yonlerden Goriiniimleri” Gnitesine ait kazanimlar incelenip analiz edilmistir.
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Daha sonra 7. sinif matematik ders kitabi, yardimci ders kaynaklari ve alan yazinda yer alan énceden yapilmis
uzamsal yetenege yonelik testler incelenmistir. Yapilan incelemeler sonucunda higbir soru ayni sekilde
alinmayarak, sorularin tamami bizzat arastirmaci tarafindan hazirlanmistir. Her alt boyutun bulundugu ve

kazanimlara uygun 84 sorudan olusan madde havuzu olusturulmustur.

Maddelerin gdzden gegirilmesi yani testin gegerligi ve teste konulacak maddelerin belirlenmesi asamasinda
kapsam gecerligine bakmak icin belirtke tablosu hazirlanmis ve uzman goérisia alinmistir. Madde havuzunda yer
alan sorularla ilgili Matematik Egitimi alaninda galisan 3 6gretim Uyesi, 1 arastirma gorevlisi, 1 dil uzmani ve 1
egitim bilimleri uzmani ile Milli Egitim’e bagl okullarda ¢alisan 2 matematik 6gretmeninden goris alinmistir.
Uzman gorisi sonrasinda madde havuzundaki soru sayisinin 64’e distrilmesi karari alinmistir. Uzman
gorisleri icin asagidaki Tablo 5 hazirlanmis ve 84 soru icin de uzmanlardan degerlendirmede bulunmalari

istenmistir.

Tablo 5. Uzman Soru Degerlendirme Tablosu

SORU NUMARASI Uygun Uygun Degil Diizeltme Gerekli Diizeltme Onerisi

Uzman gorusleri sonucunda ayni 6zellikte olan veya ayni kazanimi 6lgmeye yonelik sorular madde havuzundan
cikarilarak 64 soruluk test elde edilmistir. 20 soru havuzdan cikartilmis bazi sorular da ise diizeltmeler
yapilmistir. Uzmanlar, hazirlanan sorularin ilgili kazanimlara uygun olup olmadigi, belirtilen biligsel alan
seviyesine uygunlugu, sorularin 6grenci seviyesine uygunlugu ve anlasihrhg, dilbilgisi kurallarina uygunlugu vb.
konularda goriis bildirmislerdir. Ornek olarak Sekil 3’de verilen soru maddesindeki ifade uzman déniitii olarak
parantez icindeki “Sekilleri birim kiplere ayirarak islem yapmaniz istenmektedir” ifadesi eklenerek revize

edilmistir.

Yalnizca yandaki sekilde verilen birim kipler kullanilarak en
biyik hacimli bir kiip elde etmek istenirse kag adet birim kip
artar? (Sekilleri birim kiiplere ayirarak islem yapmaniz
istenmektedir.)

A) 12
B) 10

Vw

D)6

Sekil 3. Pilot uygulama ornek revize edilmis test maddesi.
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Verilerin toplanmasinda 6grenciler not kaygisi gitmeden sorulari goénullu olarak yanitlamalari saglanmistir.
Boylece denek 6n yargisinin 6niine gegildigi varsayilmistir. Ogrencilere test cevaplama siiresi olarak 40+40
dakika yani 2 ders saati verilmistir. Test 6grencilere 2 bélim seklinde uygulanmistir. Uzamsal yetenegin
Olclilmesi icin uygulanan teste bilissel stratejiler kullanarak ¢6ziime ulagilamamasi igin uzman gorislerine gore

80 dakika zaman siniri getirilmistir (Linn ve Petersen, 1985).

Pilot uygulamanin yapilmasi adiminda 6ncelikle sorularin anlasilir olup olmadigini ve sorularin cevaplanmasi igin
verilen sirenin yeterli olup olmadigini test etmek icin 9 yedinci sinif 6grencisine uzamsal yetenek testi 6n pilot
uygulama olarak uygulanmistir. Gelen donitler dogrultusunda sorularin 6grenciler tarafindan anlasildigl ve
verilen slirenin testi cevaplamak igin yeterli oldugu gorilmustir. Ardindan pilot uygulama, coktan se¢meli 64
sorudan olusan UYT, 2022-2023 egitim-6gretim yilinda Nevsehir ili, Merkez ilgesinde 6grenim géren 139 yedinci
sinif dgrencisine uygulanmistir. Uygulama icin Nevsehir Haci Bektas Veli Universitesi Rektorliigii Bilimsel
Arastirmalar ve Yayin Etik Kurulu’ndan 27.03.2023 tarih ve 2023.03.84. karar sayil izin alinmistir. Gereken

izinler ayni zamanda il Milli Egitim Midirligi’nden de bagvuru yapilarak alinmistir.

Madde analizlerinin yapilmasi ve teste son seklinin verilmesi asamasinda; testin glivenirlik analizi, KR-20 ig
tutarhhk katsayisina bakilarak hesaplanmistir. 64 sorudan olusan UYT puanlanirken her dogru cevaba “1”, her
yanlis cevaba “0” puan verilerek degerlendirmeler toplam 64 puan Uzerinden yapilmistir. Toplam 6rneklem
blylklGgi 139 oldugundan alt grup Ust grup seklinde gruplandirma yapilmamig tiim 6grencilerin sinav sonuglari

Gzerinden degerlendirme yapilmistir.
BULGULAR

UYT Madde Analizine iliskin Bulgular

Testin 64 soruluk pilot halinin madde glglik ve madde ayirt edicilik analizleri TAP Madde ve Test Analizi

Programinda yapilmistir. UTY’ nin pilot uygulamasina ait madde analizi sonuglari Tablo 6’da verilmistir.

Tablo 6. Uzamsal Yetenek Testi Pilot Uygulama Neticesinde Elde Edilen Madde Analizi Degerleri

Madde Giigliik Madde Madde Giigliik Madde

Soru indeksi (Pj) {-\yll’te(‘:hCI.hk Soru indeksi (Pj) ,.t\ylrtec:hcn.hk

Indeksi (rjx) Indeksi (rjx)
Madde 1* 0.87 0.28 Madde 33* 0.87 0.41
Madde 2* 0.98 0.05 Madde 34* 0.91 0.28
Madde 3* 0.93 0.13 Madde 35 0.77 0.42
Madde 4* 0.86 0.21 Madde 36* 0.78 0.42
Madde 5* 0.88 0.13 Madde 37* 0.81 0.29
Madde 6* 0.93 0.03 Madde 38* 0.90 0.33
Madde 7* 0.81 0.41 Madde 39* 0.86 0.34
Madde 8* 0.10 0.12 Madde 40* 0.91 0.26
Madde 9 0.53 0.41 Madde 41 0.52 0.55
Madde 10* 0.74 0.44 Madde 42* 0.76 0.64
Madde 11 0.38 0.49 Madde 43 0.61 0.60
Madde 12* 0.47 0.46 Madde 44* 0.60 0.60
Madde 13* 0.41 0.41 Madde 45 0.62 0.50
Madde 14 0.42 0.53 Madde 46* 0.76 0.37
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Madde 15* 0.81 0.23 Madde 47 0.58 0.53
Madde 16* 0.88 0.11 Madde 48* 0.63 0.52
Madde 17 0.63 0.57 Madde 49 0.45 0.61
Madde 18* 0.60 0.30 Madde 50 0.53 0.68
Madde 19* 0.42 0.34 Madde 51* 0.50 0.34
Madde 20 0.49 0.60 Madde 52 0.37 0.44
Madde 21* 0.61 0.57 Madde 53* 0.80 0.51
Madde 22 0.54 0.60 Madde 54 0.67 0.42
Madde 23* 0.63 0.80 Madde 55* 0.83 0.46
Madde 24 0.55 0.68 Madde 56* 0.81 0.49
Madde 25 0.42 0.52 Madde 57 0.61 0.82
Madde 26* 0.68 0.45 Madde 58* 0.71 0.32
Madde 27* 0.71 0.49 Madde 59* 0.34 0.18
Madde 28 0.65 0.50 Madde 60 0.64 0.40
Madde 29 0.65 0.62 Madde 61 0.62 0.55
Madde 30* 0.65 0.57 Madde 62* 0.59 0.18
Madde 31 0.38 0.47 Madde 63 0.53 0.58
Madde 32 0.34 0.37 Madde 64* 0.58 0.55

*saretli maddeler testten gikariimistir.

Test maddeleri lzerinde yapilan madde gliglik analizi, maddenin uygulanan grup icin ne kadar kolay ya da zor
oldugu ile ilgili bilgi vermektedir. Bu deger 1.00’a yaklastikca dogru cevaplama sayisinin arttigini ve maddenin
kolaylastigini, 0.00’a yaklastik¢a yanlis cevaplama sayisinin arttigini ve maddenin zorlastigini ifade etmektedir
(Kan, 2011). Tablo 6'da verilenlere gore sonug olarak elde edilen UYT' de yer alan maddelerin gugluk
indekslerinin 0.34 ile 0.77 arasinda deger alarak testin ortalama gugliik indeksinin 0.647 ¢iktig gérilmektedir.
Bu bilgilere gore testte zor ve kolay maddelerin her diizeyinden soru yer aldigi ve testin ortalama glicliginin

ise orta dliizeyde oldugu soylenebilir.

Test maddeleri izerinde yapilan madde ayirt edicilik degeri, maddelerinin 6l¢lilmek istenen 6zelligi ne derecede
Olctigliniin belirlenmesini saglamaktadir. Bu deger +1’e yaklastikga maddenin testin 6lgmeyi amagladig 6zelligi
daha iyi oOlctigli, 0’a yaklastikca maddenin testin 6lgmeyi amacladigl 6zelligi 6lgmede yetersiz kaldigi ifade
edilmektedir. Bu degerin eksi ¢cikmasi halinde maddenin amaglanandan baska bir 6zelligi dl¢tigi distunulebilir
(Kan, 2011). Tablo 6’da verilenlere gore sonug olarak elde edilen UYT' de yer alan maddelerin ayirt edicilik
indekslerinin 0.33 ile 0.82 arasinda deger alarak testin ortalama ayirt edicilik indeksinin 0.429 ciktigi
gorilmektedir. Bu sonuca gore testin ayirt ediciliginin yeterli diizeyde oldugu sdylenebilir. UYT’ nin pilot ve

nihai haline iliskin TAP analizi sonuglari Tablo 7’de verilmistir.

Tablo 7. Uzamsal Yetenek Testinin Pilot ve Nihai Uygulamalarina iliskin TAP Analizi Sonuclari

istatistikler Pilot Test Nihai Test
Madde sayisi 64 25
Uygulanan Kisi Sayisi 139 139
Ortalama 41.432 13.489
Standart Sapma 11.396 5.638
Varyans 129.871 31.789
Minimum 11 2
Maksimum 60 24
Carpiklik -0.447 -0.043
Basikhk -0.434 -0.906
Ortalama madde gligligu 0.647 0.540
Ortalama madde ayirt ediciligi 0.429 0.527
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Tablo 7 incelendiginde; testin pilot halinin ortalamasi 41.432, standart sapmasi 11.396, varyansi 129.871, 64
sorudan olusan testten alinan minimum puan 11, maksimum puan 60, ¢arpiklik degeri -0.447, basiklik degeri -
0.434, testin ortalama gliglik indeksi 0.647, testin ayit edicilik indeksinin ise 0.429 oldugu goérilmektedir. Testin
nihai halinin ise ortalamasi 13.489, standart sapmasi 5.638, varyansi 31.789, 25 sorudan olusan nihai testten
alinan minimum puan 2, alinan maksimum puan 24, carpiklik degeri -0.043, basiklik degeri -0.906, testin

ortalama gigliik indeksi 0.540, testin ayirt edicilik indeksinin ise 0.527 oldugu gorilmektedir.

Yapilan analiz ve degerlendirmeler sonrasinda madde ayirt edicilik indeksi. 30’un altinda kalan sorular ile
ortalama glicligu. 20’den kiiglik ve 0.80’den biiyiik sorular testten gikariimigtir. Testlerin kapsam gecerliginin
saglanmasi icin hem testlerle olgllecek kritik kazanimlarin belirlenmesi, hem de test maddelerinin yazilmasi
asamalarinda uzman gorusleri alinmistir. Testlerin kapsam gecerligi analizinde her bir test ile olgilen
kazanimlari ve bu kazanimlarin Bloom taksonomisindeki bilissel dizeylerini gosteren belirtke tablolar
hazirlanmistir. Benzer boyutlari 6lgen sorular da uzman gorisleri dogrultusunda gikarilarak 25 soruluk nihai UYT

elde edilmistir.

UYT Giivenirligine iliskin Bulgular

Guvenirlik, bireylerin test maddelerine verdikleri cevaplar arasindaki iliski glivenirlik olarak tanimlanmaktadir
(BUyukozturk, 2018). Turgut ve Baykul’a (2014) gére bir 6lgme aracinin glvenirligini tek uygulama ile
belirlemenin bir yontemi olarak o6lgme aracindaki maddelerin birbiri ile tutarhhgini ortaya c¢ikaran Kuder-
Richardson-20 (KR-20) testi uygulanabilir. Basari testlerinin gelistirildigi pek cok calismada glivenirligin KR-20
guvenirlik katsayisi hesaplanarak rapor edildigi goériilmektedir. Test maddelerine verilecek cevaplarin
dogru/yanlis, evet/hayir gibi iki secenekli olmasi durumunda KR-20 katsayisinin kullaniimasinin uygun olacagi ve
bu katsayinin .70 ve (lizerinde olmasinin test puanlarinin glvenirligi icin yeterli olacagl Biyukoztirk (2017)
tarafindan belirtilmistir. Kehoe (1995) KR-20 degerinin 10-15 civarinda maddeden olusan ¢oktan segmeli testler
icin 0.50; 50 ve Uzeri maddeden olusan testler icin ise en az 0.80 olmasi gerektigini belirtmektedir (akt. Tan,
Kayabasi ve Erdogan, 2003). Basari testinin pilot ve nihai 6l¢timlerine iliskin KR-20 degerleri Tablo 8'de
verilmistir.

Tablo 8. Uzamsal Yetenek Basari Testi Guvenirlik Analizi Sonuglari

TEST TiPi SORU SAYISI KR-20 KATSAYISI
PILOT TEST 64 .848
NiHAI TEST 25 918

139 kisi ile yapilan pilot uygulama sonucunda UYT’ nin 64 soruluk 6n uygulamasinin KR-20 giivenirlik katsayisi
.848 olarak bulunmustur. 39 sorunun ¢ikarilmasi ile elde edilen 25 soruluk testin son halinin KR 20 glivenirlik
katsayisi ise .918 olarak hesaplanmistir. Bu sonuglara gore gelistirilen UYT' nin gilvenirliginin yeterli diizeyde

oldugu soylenebilir.
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UYT Yapi Gegerliligi

Olgme araclarinin agimlayici faktér analizlerini yapabilmek icin Kaiser-Meyer-Olkin (KMO) Degeri ve Barlett’s
testi sonuglari 6nem arz etmektedir. KMO degerinin 0.7 ve lizerinde olmasi iyi, 0.5-0.7 arasinda olmasi ise
yeterli iliskiyi saglayacak orneklem anlamina gelmektedir. Barlett’s testi sonuglarinin anlamh olmasi ise
orneklemin normal dagilimi hakkinda bilgi vermektedir (Secer, 2013). Bu degerler i1siginda ¢alisma yapilan 64
soruluk test igin 139 kisilik 6rneklem buyukligliniin yeterli oldugu sdylenebilmektedir. Analiz sonucunda KMO
degeri .706 olarak, Barlett’s testi ise .000 (p<.05) olarak anlamli bulunmustur. KMO ve Barlett’s testi sonuglari

dagihmin normal oldugunu gostermekte ve faktor analizine devam edilebilirlige izin vermektedir.

Secger’ e (2013) goére yapilan test sonucunda faktor sayisini belirlemek igin her bir faktoriin 6z degerinin “1” in
Uzerinde olmasi ve toplam varyansinin en az %5’ ini agiklamasi gerekmektedir. Tablo 9'da testin toplam varyans
degerleri verilmistir.

Tablo 9. Uzamsal Yetenek Testi Toplam Varyans Degerleri

Faktor 0Oz Deger Varyansin % si Toplam %
1 11.655 18.211 18.211
2 3.497 5.464 23.675
3 2.850 4.452 28.128
4 2.662 4.160 32.287
5 2.134 3.335 35.622
6 1.910 2.984 38.607
7 1.779 2.780 41.387
63 .087 .136 99.904
64 .061 .096 100.000

Tablo 9 incelendiginde 6z degerleri “1” in lzerinde olan ve toplam varyansin %5’ ini agiklayan iki faktorin
oldugu goriilse de 6lgme araclari gelistirme galismalarinda sadece toplam varyans tablosuna bakmak aracin kag
faktorli olduguna karar vermek igin yeteli degildir. “ScreePlot” grafigi de aracin faktoér yapisi hakkinda bilgi

vermektedir (Seger, 2013). Sekil 4‘de testin ScreePlot grafigi verilmistir.
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Scree Plot
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Sekil 4. Uzamsal Yetenek Testi “ScreePlot” Grafigi

“ScreePlot” grafiginde iki nokta arasi bir faktore isaret etmektedir. Grafikte gorildigiu Uzere test tek
faktorladar. Buna gore testin tek faktorli oldugu soylenebilir. Tetrakorik korelasyon analizi sonucunda, tek
faktorli 25 maddeden olusan bir test ¢alismada kullaniimak Gzere gelistirilmistir. Faktér olmadigi igin testin

faktor yiiklerine bakmaya gerek kalmamistir.

UYT Puanlarinin Yorumlanmasi

Gelistirilen UYT, uygulama, analiz etme, degerlendirme, yaratma diizeylerinden olan 25 sorudan olusmaktadir.
Testte; kiip sayma, kip karsilastirma, 2-B’den 3-B’ye ve 3B’ den 2B’ ye gorsellestirme, 2 ve 3 boyutlu nesneleri
zihinde dondirme, ylizey tamamlama ve sekli zihinde ayristirma olmak Uzere 6 alt boyuttan sorular
bulunmaktadir. Test coktan secmeli ve 7. sinif seviyesine uygun bir sekilde 4 secgeneklidir. UYT' nin
degerlendiriimesinde yanlis ve bos cevaplara “0”, dogru cevaplara ise “1” puan verilmistir. Testten alinabilecek
en dusik puan 0, en yiksek puan 25’tir. Testten alinan puanin artmasi uzamsal yetenegin gugliligl, azalmasi

ise uzamsal yetenegin zayifligi anlamina gelmektedir.

Arastirmada elde edilen bulgular; ¢alismanin amacini ve problemini destekler nitelikte olmahdir. Bulgular
kisminda sadece bulgular sunulup agiklanmalidir. Asla yorum yapilmamalidir. Yorum, tartisma ve sonug
kisminda yapilmalidir. Bulgular bélimiinde gerek gorildigiinde tablo, sekil, grafik veya resimlerle kullanilip

aciklama yapilabilir.

TARTISMA ve SONUC

UYT; kiip sayma, kiip karsilastirma, 2B’ den 3B’ ye ve 3B’ den 2B’ ye gorsellestirme, 2B ve 3B nesneleri zihinde
dondiirme, ylizey tamamlama (zihinde bitlinleme) ve sekli zihinde ayristirma alt boyutlarini igeren uzamsal
yetenegi belirlemeye yonelik nihai hali dort secenekli 25 ¢oktan se¢meli maddeden olusan bir testtir. Test
gelistirilirken giincel matematik dersi 7. sinif “Cisimlerin Farkli Yonlerden Goriinimleri” Unitesi kazanimlari
dikkate alinmistir. Alan yazinda ortaokul diizeyi uzamsal yetenek testleri incelendiginde; Michigan State

Universitesi matematik bdlimii 6gretim elemanlari tarafindan Il. kademe 6grencileri icin gelistirilmis MGMP
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Uzamsal Gorsellestirme Testi karsimiza ¢ikmaktadir. Bu test Turgut (2007) tarafindan Tirkge diline gevrilmis ve
uyarlama c¢alismasi yapilmistir. Orijinal test 5 sikli, 10 farkli tip 32 sorudan olusurken, Tirkceye uyarlanan yeni
test 6 tip 31 sorudan olusmaktadir. Testin pilot uygulamasi 4 ilkogretim okulunda, 128 altinci sinif, 150 yedinci
sinif ve 104 sekizinci sinif olmak Uizere toplam 382 6grenci ile yapilmistir. Toplanan verilerin analizi sonucunda
glivenirlik katsayisi 0,830 olarak bulunmustur. Test, uzamsal yetenegin iki alt bilesenini 6lgmektedir ve Tirkgeye
uyarlanmis halinin ismi MGMP Uzamsal Yetenek Testi olarak degistirilmistir. Yine alan yazinda yer alan ve
¢alismalarda siklikla kullanilan Yildiz ve Taziin’ Gin (2011) ¢alismalarinda kullandiklari, ilkégretim Il. Kademe igin
A.B.D.” de gergeklestirilen “Middle Grades Mathematics Project” adli proje icin hazirlanmis olan Uzamsal
Gorsellestirme Testidir. Test 15 sorudan olusmakta ve her sorunun 5 cevap sikki bulunmaktadir. Test sorulari
birim kiiplerden olusturulmus yapilarin izometrik goérinimlerine ve sagdan, soldan, 6nden ve arkadan
gorinimlerine yonelik sorular icermektedir. Testin glivenirligi son- test puanlarina gére hesaplandiginda 0,971
(N=108) olarak bulunmustur. Yildiz ve TGzin’ Gn (2011) ¢alismalarinda kullandiklari Peters ve arkadaslarinin
(1995) gelistirdigi “Mental Rotation Test” ise her sorunun niteligi ayni olan toplam 24 sorudan olusmaktadir.
Birim kiplerden olusturulmus bir seklin farkli yénlerde ve farkl agilarla dondurildugiunde olusacak yeni halini

bulmaya yonelik sorular icermektedir. Her sorunun 4 sikki vardir.

Testin glvenirligi son-test puanlarina goére hesaplandiginda 0,661 (N=108) olarak bulunmustur. Dokumaci Siitgu
ve Oral (2019) yaptig1 arastirmada 29 maddeden olusan; yiiksek ayirt edicilige sahip maddelerden olusan orta
glicliikte bir test gelistirmisleridir. iki faktérden olusan testin 14 maddeden olusan birinci faktor icin KR-20 i¢
tutarlilik katsayisi .77 ve 15 maddeden olusan ikinci faktor icin .78 olarak bulunmustur. Testin geneli igin ise bu
deger .78 olarak bulunmustur. Testin pilot uygulamasi, 2016—2017 egitim-6gretim yilinda Diyarbakir ili Merkez
ilelerinde bulunan bes farkli ortaokulda yapilmistir. Uygulama 301 yedinci sinif 8grencisiyle gerceklestirilmistir.
Test “Uzamsal Gorsellestirme Testi” olarak literatliire kazandirilmistir. Ekstrom, French, Harmon ve Derman
(1976) tarafindan gelistirilen ve Delialioglu (1996) tarafindan Tlrkge’'ye cevrilen Kagit Katlama ve Yizey
Gelistirme Testlerinin giivenirlik katsayilari sirasiyla .84 ve .82 iken Olkun (2003) tarafindan gelistirilen iki
Boyutlu Geometride Uzamsal Gorsellestirme Testinin ise .77’dir. Diger testlerden farkh olarak Yiksel ve Bilbiil
(2014) tarafindan (iniversite 6grencileri icin gelistirilen uzamsal gérsellestirme testinde madde analizi, gegerlik-
glvenirlik analizi yapilmis, tek faktorli yeterli uyum indekslerine sahip oldugu gorilmuastir. Guvenirlik katsayisi

.84 olarak hesaplanmistir.

Uzamsal yetenek ve bilesenleri ile ilgili farkli tanimlamalar yapilsa ve farkli 6lgme araglarinin gelistirildigi
arastirmalar yapilmis olsa da bu galismalarin ortak noktasi uzamsal yetenegin 6nemidir. Arastirmalarda ¢alisilan
ogrenci gruplarinin farkh ozelliklere sahip olmasina ragmen ayni test ile degerlendirilmeleri bu 6nemi ortaya
koymaktadir. Bu galismada 7. sinif Unitesi kazanimlari dikkate alinarak hazirlansa da, ortaokul diizeyinde
kullanilabilecek son zamanlarda yapilmis gilincel ve kapsamh bir uzamsal yetenek testinin alan yazinda

bulunmayisi bu ¢alismanin temelini olusturmustur. UYT nin glivenirlik katsayisi .918 olarak hesaplanmistir.
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ONERILER

Bu ¢alismada gelistirilen test, yedinci sinif 6grencilerinin uzamsal yeteneklerini matematiksel baglam kullanarak
degerlendirmek igin tasarlanmistir. Arastirmacilar farkli sinif dizeylerine yonelik yeni ve glincellenmis testler
gelistirebilirler. Arastirmacilarin ayrica diger derslerde farkli konularda farkh sinif dizeylerinde uzamsal
yetenekleri ele alan testler gelistirmeleri dnerilmektedir. Ogretmenlerin giivenirligi ve gegerliligi calisilan basari
testlerinden yararlanabilmeleri igin bu testlerin ders kitaplarinda yer almasi ve Milli Egitim Bakanhg Olcme,
Degerlendirme ve Olgme Hizmetleri Genel Mudirliigii'niin internet sitesinde yayinlanmasi saglanabilir.
Performans testlerinde ¢oktan segmeli sorularin yani sira performansa ve sinif diizeyine bagh olarak agik uglu
sorular da yer alabilmektedir. Agik uglu sorulardan olugmus basari testlerinin de gelistirilebilecegi arastirmalara
onerilmektedir. Basari testi gelistirme silrecine iliskin 6gretmen ve 6grenci bilgilerini belirlemek amaciyla da

arastirmalar yapilabilir.

Etik Metni

Uygulama icin Nevsehir Haci Bektas Veli Universitesi Rektérliigi Bilimsel Arastirmalar ve Yayin Etik Kurulu’ndan
27.03.2023 tarih ve 2023.03.84. karar sayili izin alinmistir. Gereken izinler ayni zamanda il Milli Egitim
MudurlGigi’nden de basvuru yapilarak alinmistir. Bu makalede dergi yazim kurallarina, yayin ilkelerine,
arastirma ve yayin etigi kurallarina, dergi etik kurallarina uyulmustur. Makale ile ilgili dogabilecek her tiirli

ihlallerde sorumluluk yazara aittir.
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