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Abstract

The aim of this study is to develop a scale to determine the spatial thinking skills of secondary school
students. The study group of the research consists of 700 5th, 6th, 7th and 8th grade students, who
are educated in about 10 schools. During the development of the scale created within the scope of the
social studies course curriculum, the relevant literature was scanned. A pool of 36 items was created
within the framework of expert opinions, the number of items in the scale was reduced to 14 and a 5-
point Likert-type draft scale was developed. The created STS (Spatial Thinking Skill) scale was piloted
to 5 students separately from the study group, and some expressions that were not understood were
arranged and finalized. As a result of the factor analyzes carried out to ensure the construct validity,
it was seen that the STS scale consisted of 4 factors. The Cronbach Alpha coefficient was calculated
to ensure the reliability of the scale, which was shaped as 14 items by factor analysis and 0.91 value
was found. It can be said that the STS scale can be used in scientific research as a result of examining
detailed expert opinions, examining the feedbacks from the study group, performing factor analyzes
and revealing the validity/reliability coefficients. Using the STS scale developed in the current study,
students' skill development can be examined from various perspectives.
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Sosyal bilgiler 6gretimi kapsaminda uzamsal diisiinme becerisi 6lceginin
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olusturulan olcegin gelistirilmesi sirasinda ilgili literatiir taranmistir. Uzman goriisleri cercevesinde
36 maddelik bir havuz olusturulmus, dlcekteki madde sayis1 14'e diisiiriilerek 5'li Likert tipi taslak

E Dr., Marmara Universitesi, Egitim Bilimleri Enstitiisii, Sosyal Bilgiler Egitimi (istanbul, Tiirkiye),
veysiaktas7@gmail.com, ORCID ID: 0000-0002-5174-7505 [Arastirma makalesi, Makale kayit tarihi: 23.08.2023-kabul
tarihi: 23.10.2023; DOI: 10.29000/rumelide.1379200]

2 Prof. Dr., Marmara Universitesi, Egitim Bilimleri Enstitiisii, Sosyal Bilgiler Egitimi (istanbul, Tiirkiye),
ayilmaz@marmara.edu.tr, ORCID ID: 0000-0002-1810-943X .
3 Do¢. Dr., Yildiz Teknik Universitesi, Egitim Bilimleri Enstitiisii, Sosyal Bilgiler Egitimi (Istanbul, Tiirkiye),

gosman.ilhan@gmail.com, ORCID ID: 0000-0003-4091-4758

ETIK: Bu makale icin Marmara Universitesi, EBE, Arastirma ve Yayn Etik Kurulu Bagskanhginca 02.12.2021 tarihli,
163463 sayil1 kararla ve oybirligiyle etik uygunluk raporu verilmistir.

Adres | Address
RumeliDE Dil ve Edebiyat Arastirmalar: Dergisi | RumeliDE Journal of Language and Literature Studies
Osmanaga Mahallesi, Miirver Cigegi Sokak, No:14/8 | Osmanaga Mahallesi, Miirver Cigegi Sokak, No:14/8
Kadikdy - ISTANBUL / TURKIYE 34714 | Kadikéy - ISTANBUL / TURKEY 34714
e-posta: editor@rumelide.com | e-mail: editor@rumelide.com,
tel: +90 505 7958124, +90 216 773 0 616 | phone: +90 505 7958124, +90 216 773 0 616



RumeliDE Dil ve Edebiyat Arastirmalar: Dergisi 2023.013 (Ekim)/ 611

Sosyal bilgiler 6gretimi kapsaminda uzamsal diisiinme becerisi 6lceginin gelistirilmesi / Aktas, V. & Yilmaz, A. & ilhan, G. O.

Olgek gelistirilmistir. Olugturulan STS (Uzamsal Diisiinme Becerisi) 6l¢egi calisma grubundan ayr
olarak 5 6grenciye pilot olarak uygulanmis, anlagilmayan bazi ifadeler diizenlenerek son sekli
verilmistir. Yap1 gegerligini saglamak amaciyla yapilan faktor analizleri sonucunda STS 6l¢eginin 4
faktorden olustugu goriilmiistiir. Faktor analizi ile 14 madde olarak sekillenen 6l¢egin giivenirligini
saglamak amaciyla Cronbach Alpha katsayisi hesaplanmis ve 0,91 degeri bulunmustur. Detayh
uzman goriislerinin incelenmesi, calisma grubundan gelen geri bildirimlerin incelenmesi, faktor
analizlerinin yapilmas1 ve gecerlik/giivenilirlik katsayillarinin ortaya konulmasi sonucunda STS
Olgeginin bilimsel aragtirmalarda kullanilabilecegi sdylenebilir. Bu ¢alismada gelistirilen STS 6lgegi
kullanilarak 6grencilerin beceri gelisimleri cesitli agilardan incelenebilmektedir.

Anahtar kelimeler: Uzamsal Diisiinme Becerisi Olcegi, Gecerlik, Giivenirlik, Sosyal Bilgiler
Ogretmenligi, Ortaokul

Introduction

Social studies is one of the fundamental courses that provide support for students to overcome the
adaptation process to social life and encourage them to display reflective behaviors over the concept of
time. In addition to these, the relationship between space and human is of great importance in the social
studies course. It enables students perceive the place they live in and interact with their physical
environment.

It is possible to evaluate most of the things in our immediate environment with a spatial contact. As a
matter of fact, it is not possible to analyze and interpret an event without a spatial situation. Natural
disasters, economic activities, political crises, global problems, etc. are dependent on the place where
they arise. It can be said that individuals who can use spatial thinking skills can establish a healthy
connection between existence and place, learn relevant geographical concepts and deal with events in
the context of causality (Ministry of National Education [MNE], 2005; Association of American
Geographers [AAG], 2014).

NRC (2006, p. 12) defines spatial thinking skills as “cognitive processes consisting of the knowledge of
spatial concepts, the use of representational tools, and reasoning processes”. In this definition, in which
modern geographers are in agreement, it can be said that the space is seen as a place that is the subject
to an integrative and scientific approach and is also valued geographically (Unlii and Yildirim, 2017, p.

24).
Some of the behaviors related to spatial thinking are as follows (Kosker, 2012, p. 162):

Perception, recognition and understanding of space,
Determining the location,

Memorization of spatial information,

Locating and describing it.

-+ + +

Metoyer & Bednarz (2017, p. 25), who produced important studies in terms of spatial thinking skills,
emphasized that spatial thinking is in a positive relationship with many sciences, including geography
and history.

The relationship between spatial thinking skill and time perception and chronological thinking skill is
important. As a matter of fact, many thinkers and researchers have argued that the relationship between
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time and space is based on solid foundations. Koktiirk (2017, p. 384) tried to clarify this by commenting
on the situation in question as follows: “Can time and space both be a pattern derived from the existence
of being? When we say, think or assume that it exists, it is always time in space... It is as if space is placed
on the foundation, time is seen as its primary actor. Accordingly, time is the actor of space.” Thus, it can
be stated that the concept of time is associated with and based on space. It can be said that considering
the works without associating them with time will lead to an incomplete evaluation. It is important to
examine the historical value of an object, building, tree, location, or location supported by a map or
sketch.

The 2005 Social Studies Curriculum (SSC), in which a skill-based teaching approach was accepted,
included three spatial thinking skills: perceiving the space, observing and perceiving change and
continuity (MNE, 2005). When it comes to 2018, the need for significant change and updating has
emerged for SSC. In this new program, it is important to acquire the main skills and competencies
specific to the field of social studies identified in the “Turkish Qualifications Framework”. In this context,
it was seen that the number of sub-skills directly related to the skill in question was increased by aiming
to develop spatial thinking skills. The new skills added to the program that were not included in 2015
but were updated in 2018 can be listed as follows (MNE, 2018): map literacy, location analysis,
environmental literacy skills. Thus, a total of six sub-skills were included under the umbrella title of
spatial thinking skills in the updated SSC.

The perception skill of space

SSC included the ability to perceive the space as an objective for spatial perception and evaluation of the
living place (MNE, 2005). Many tangible or digital materials such as graphics, photographs, globes,
maps, GPS, Google Earth can be used to develop the ability to perceive space. Learning the bird's-eye
view of the living place through various signs, symbols and visual aids contribute to permaneancy in
learning (Orug & Akgiin, 2010, p. 52). Also, graphics and photographs can give the opportunity to make
healthier analyses in quantitative dimension to the perception of the subject and space. Based on the
determination that the sphere will have a facilitating effect on the learning of geographical terms, it is
possible to support students' concrete learning with three-dimensional thinking with this material.

Upon examination of the definition of space, which has been shaped as "a container in which events take
place but cannot be directly associated with the occurrence of these events," is examined, it is understood
that the space should be handled not only in terms of physical and external qualities, but also from a
human perspective (Oztiirk, 2012, p. 266).

Map literacy skill

It can be said that map literacy has an important contribution to the development of spatial perception
for in-school and out-of-school learning activities, making the association of space-event-situation, and
analyzing the formation of geographical events in the context of causality (Alimli, 2007, p. 61).

Map literacy, which can be expressed as a geographical skill, can be said to have a wide area of use, since
it serves many disciplines. For example, the use of a map of a region by a teacher who teaches the subject
of ecosystem in a science lesson and explaining the existence-space relationship to the students on this
map shows that map literacy skills can be used (Akengin, Tuncel, & Cendek, 2016, p. 61). The use of
maps that reflect the boundaries of the state in physical and political dimensions can provide important
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services in order to effectively analyze the establishment-rise-collapse phases of a state in the history
lesson. It should be remembered that some prerequisites are also necessary for acquiring map literacy.
The name of the maps, which should be plain in terms of content and clearly reflect the subject on which
it focuses, should be of a quality that will serve its current purpose. The maps, which are important to
determine according to the class and student level, are clear to read, and the legend on which the symbols
are shown should also be explanatory. Correctly reading, interpreting and interpreting a map prepared
in accordance with the purpose will contribute to the development of map literacy skills (Karagézoglu
1966, p. 110-111).

Ability to perceive time and chronology

The SSC, which was updated in 2018, gave extensive coverage to the ability to perceive time and
chronology. The ability to perceive time and chronology, which is one of the skills aimed to be acquired
in many learning areas in the social studies course in primary and secondary schools, will support
children in making sense of the phenomena and events between the past and the present (MNE, 2018).
Sub-skills related to the ability to perceive time and chronology are as follows (MNE, 2005):

Creating a timeline

Distinguishing times (past, present and future)
Interpret data in the timeline

Using time expressions correctly

Get calendar information

e

Make a chronological order

It will be discussed how time, which is an abstract expression, will turn into a more concrete form
through the activities to be done. Rather than putting the sequence of events in a chronological order,
the timeline, time capsule, etc. It may be possible to develop this skill with methods and techniques that
will appeal to many visual, auditory and tactile senses and encourage creativity. In order for this skill to
turn into a permanent form and develop, there is a need for the coordination of the family, the
environment, the school, that is, the formal or informal environments. With the healthy development of
time perception throughout a process, the student will be able to evaluate the past consciously and from
a scientifically correct perspective.

In Sanli's (2021) research titled "Developing the Spatial Thinking Skill Test", it was aimed to develop a
test to reveal the spatial thinking skills of pre-service teachers. According to the findings of the research
in line with the analysis of the statistical data, it has been determined that the reliability and validity of
the aforementioned test is sufficient to measure the spatial thinking skills of social studies and
geography teacher candidates.

Lee (2005) used spatial thinking skills and cognitive mapping tests in his study named “Effect of gis
learning on spatial ability.”. In line with the data obtained, it can be said that GIS supported teaching is
effective in developing students' spatial thinking skills and spatial problem-solving skills.

Considering the findings of Jo (2011)'s study titled "Fostering a spatially literate generation: Explicit
instruction in spatial thinking for preservice teachers", it can be said that the experimental application
is quite effective in the development of the participants' knowledge about spatial thinking.
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Lee and Bednarz (2012) conducted a study called “Components of spatial thinking: Evidence from a
spatial thinking ability test.” for students from different education levels. It was determined that the
ANOVA, reliability and internal consistency test values related to spatial thinking skills were at a
sufficient level. On the other hand, according to the research findings, it was observed that spatial
thinking skills increased from secondary school level to higher education level.

In light of the relevant literature, it has been determined that there is no scale to reveal the spatial
thinking skill levels of secondary school students. In this context, it was foreseen that such a scale would
be useful in terms of indicating how the spatial thinking skills, which are also included in the Social
Studies Curriculum, are reflected in the eyes of the students.

Method

The aim of this research is to develop a scale to measure the spatial thinking skills of secondary school
students. Within the framework of this purpose, the steps of scale development were followed in order
of literature review, item pooling, elimination, pilot application, data analysis, revision, application, data
analysis and finalization of the scale.

Population and sample

The population of the research consists of 5,6 and 7th grade students in Istanbul. The sample of the
research consists of 720 students studying in 20 secondary schools in Istanbul in the first semester of
the 2021-2022 academic year. In this study, the sample was determined in accordance with the
convenient sampling method. Appropriate sampling is based on those who are available in the
neighbourhood, easily accessible and voluntary. The type of settlement, socioeconomic and cultural
level of the families, environmental conditions, school types were taken into consideration in choosing
the sample. It has been predicted that the sample in question has various qualities and will represent
the universe correctly. The draft of the prepared scale was applied to secondary school students on a
voluntary basis.

Scale development process and data analysis

In order to prepare a test to measure students' spatial thinking skills, firstly, the explanations about map
literacy, time and chronology perception skills and spatial perception skills in the current SSC content
were analysed. On the other hand, it was determined that the 6th grade social studies textbook contains
very limited visuals, texts and activities related to the development of spatial thinking skills. In addition,
the limited opportunities provided by the school and the limited ability to encourage spatial thinking in
children through various activities led the researcher to reveal how the level of the skill in question is in
the eyes of the students. As a matter of fact, analysing a place correctly is related to knowing the history
and geographical features of the place in question. In Unit 3, in addition to perceiving space and map
literacy, the ability to perceive time and chronology was added. Thus, the student who will be able to
read the sketch/map of the place where he/she is located and at the same time perceive the place and
obtain comprehensive information about the history of the place he/she analyses will provide a
multidimensional learning experience.

Before developing the Spatial Thinking Skill Scale, the current spatial thinking skills scale table on the
official website of the American National Research Council (NRC, 2006) was examined. In addition, the

scale items developed by Sanli (2021) and Sanli and Sezer (2019) were analyzed in detail.
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In the process of developing the Spatial Thinking Skill Scale, Turgut and Baykul (2010)'s test
development steps were taken into account. In this context, first of all, the purpose of the said skill scale
has been clarified by limiting it. The purpose of the test is to create a scale to determine the spatial
thinking skill levels of social studies students. Then, the qualities to be measured by the test were
determined. The draft version of the scale, in which the expressions emphasizing the ability to perceive
time and chronology in addition to spatial perception and map literacy were used, was prepared in
accordance with the level of the target student group. In addition, the decisions of SSC (MNE, 2018), the
American National Research Council (NRC, 2006), and the reports of Bednarz and Lee (2019) were
taken into consideration. A pool of items to be included in the scale was created through the questions
in the test. With the measurement and evaluation of 36 draft questions, a team of experts in the field of
linguistics was provided to analyze and scrutinize. Questionnaires containing errors in spelling were
revised in line with expert directives. Existing items in the scale were examined in detail. A draft form
was created and it was used in the pilot application.

In order to collect data within the scope of the research, the scale was applied to the students on the
online platform. The application process of the test, in which each question was answered mandatory,
took an average of 15 minutes. Descriptive analysis was used to analyze the scores obtained as a result
of the test. Item analysis was performed to determine the discrimination and difficulty levels of each
existing item in the test. The KR-20 internal consistency coefficient was calculated and the reliability
level of the test was determined by the test-retest method. In the discriminant validity analysis, the
scores of the participants in the lower and upper groups of 27% were compared with the t-test. In
addition, double consistency coefficient was calculated in order to examine the sequencing and
classification validity of the test.

After scanning the relevant national and international literature within the scope of the research, the
scale, which was brought into draft form, was sent to a total of six faculty members working at different
universities in order to make a detailed analysis and evaluation. The faculty members to whom the draft
version of the scale was sent were field experts and conducted studies related to spatial thinking skills.
The spatial thinking skill scale, which was updated in line with expert opinions, gained its final form
after the pilot application. After the skewness and kurtosis values were analyzed, their normal values
were examined. The validity and reliability study of the scale was also completed during the process. In
order to reveal the construct validity of the scale, EFA and CFA were performed. Cronbach's Alpha and
test-retest analyzes (0.91) were used to determine the reliability ratio. Thus, the spatial thinking skill
scale was brought ready to be applied to students.

Results / Findings

The scale was prepared by the researcher. For the items, the relevant literature was searched, expert
opinion was taken, and 18 items were determined at the beginning. Validity and reliability analyze of
the scale were performed.

Exploratory factor analysis

The first step was to perform Exploratory Factor Analysis (EFA) while developing the scale is. EFA,
beyond variable reduction and naming the resulting factors, tests whether the factors that emerge as a
result of factor analysis are similar to the structures of the theory. In other words, EFA is done in order
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to question whether the indicators gathered under a certain factor are the indicators of the theoretical
structure.

The Spatial Thinking Skill Scale was subjected to EFA analysis twice. The first of these is the initial state
of the scale. The scale was originally designed with 18 items. This scale was rotated twice, and item load
values and variance analyzes were performed. Items with factor loading values below 0.45 were excluded
from the scale. During the rotation, attention was paid to the common factor variance and the difference
between the highest load value of the items and the value after this value. Items with the mentioned
difference less than 0.10 were removed from the scale.

After the rotation and subtraction of the scale items, it was subjected to expert opinion again, the scale
was reapplied with 14 items and EFA analysis was performed. The analyzes presented below are given
for the 14-item STS (Spatial Thinking Skill) Scale.

For EFA, first of all, normality tests are performed. If the skewness-kurtosis values of the obtained data
are below 1, it indicates that the data set has a normal distribution. The positive result of the normality
test indicated the suitability of the data set for EFA tests.

The first values to look for for EFA after normality tests are the Kaiser-Meyer-Olkin (KMO) Sphericity
test results. KMO takes values between 0 and 1. KMO values above 0.5 as a result of the analyzes indicate
that the scale is suitable for factor analysis (Field, 2009). On the other hand, Biiyiik6ztiirk (2008, p. 126)
emphasizes that if the values of the KMO test are high at 0.60 and the Barlett test gives significant
results, the data are suitable for factor analysis.

The KMO and Barlett values for the Spatial Thinking Skills Scale are presented in Table 1.

Table 1. KMO and Barlett Values

Kaiser-Meyer-Olkin KMO 773
Sampling Competence

Test of Barlett Sphericity Chi-square test 586.993
Sd 105
P .000
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The KMO value given in Table 1 and greater than 0.5 indicates that the data set is suitable for factor
analysis. In addition, the statistically significant p value of .000 (<0.05) and the chi-square value of
586.993 show that the Bartlett test is significant. The scatter plot of the STS Scale is given in Figure 1.

o

Figure 1. Scatter Graph

Upon examination of the scatter graph presented in Figure 1, it is seen that the sharp descent started to
decrease at the value of 2, and then flattened to a large extent after 4. In addition, it was observed that
the load values of the factors started to decrease after the 4th factor (shown in the Total Variance Values
Table). The identified 4 factors were accepted as they point to the 4 dimensions mentioned in the
literature on STS.

Asindicated in Figure 1, it is seen that the load values of the factors are above 0.55. Only the second item
has a charge value of 0.534. For this value to be acceptable, the sample size is expected to be over 120.
Since the data obtained for the EFA analyzes has a sample size of 142, item 2 can also be accepted.
Considering the Table 2 presented below, it is understood that the factor loadings of the items are within
acceptable limits, explaining the factor at least well.

Table 2. Table of Total Variance Values

1 2 3 4 Overall
Variance
1. Item .674 .534
2, Item .534 .463
3. Item 703 567
4. Item .554 421
5. Item .697 495
6. Item .856 754
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7. Item 797 .626
8. Item .668 .609
9. Item .720 .649
10. Item .853 721
11. Item 725 .600
12. Item .709 .528
13. [tem .524 .446
14. Item 819 764

The common variance value presented in Table 2 is the rate at which each item explains the variance in

a common factor. When the table is examined, it is seen that these rates vary between 0.421 and 0.764.

The mentioned values show that the variance explanation of the items is good.

EFA analyzes showed that the scale has 4 factors. The first factor consists of 5 items, the second factor
consists of 4 items, the third factor consists of 2 items and the fourth factor consists of 3 items. The scale
includes 14 items in total. The variance explained by the factors is presented in Table 3.

Table 2. Variance Values Explained by Factors

Factor 1 Factor 2 (Time Factor 3 Factor 4 Total

(Contributionto and
Understanding)  Chronology)

(Association) ~ (Transferring)

Number of 5 4 2 3 14
Items

Explained 30.233 11.105 9.236 7.842 58.416
variance

Realibility co- .888 .002 .831 .819 .915

efficient (a)

Analyzing Table 3, it is seen that the variance values for the 4 factors are explanatory at the rate of
58,416%. In other words, 4 factors have more than 50% explanatory variance value, which is the
acceptable value. In addition, it is noteworthy that the Cronbach Alpha values of each factor are above
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the lower limit of reliability (0.8). The total reliability coefficient of the four factors is 0.915. The
mentioned values show that the scale is reliable.

Confirmatory factor analysis

After the STS scale was subjected to Exploratory Factor Analysis, Confirmatory Factor Analysis was used
to test the scale structure. Confirmatory Factor Analysis (CFA) tests the relationships between items and
the relationship of items to factors more regularly. Thus, the items can be examined under the factors
most closely related to them.

Within the scope of CFA, factor loading and t values of all items in the scale were checked first. The t
value of all 14 items in the scale was found to be greater than 1.96 and statistically significant. The
mentioned values ensured that all of the scale items were retained.

Four main factors were determined for the STS Scale used in this study. In CFA, multiple agreement
indexes are tested between items and factors. In the table given below, the expected value ranges for
compliance and the values obtained as a result of the analysis of the STS Scale are given (Table 4).

Table 4. Confirmatory Factor Analysis

Index type Acceptable value Value for STS

X2/ ss < 2.5 perfect fit(small sample) 1.19
< 3 perfect fit (big sample)
< 5 medium fit

GFI >0.9 0.92
AGFI >0.9 0.88
NNFI 20,95 0.97
NFI >0.9 0.90
CF1 >0.9 0.98
RMSEA <0,05 perfect 0.037

<0,06-0,08 good
<0,10 weak fit

RMR <0,05 perfect 0.046

SRMR <0,08 good fit 0.057
< exists, it is requested to approach o.
> exists, it is requested to approach 1.
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Considering the conformity values given in Table 4, it is seen that the 4-factor structure for the Spatial
Thinking Skill Scale is in harmony. DFI, NNF, NFI, CFI, RMSA, RMR and SRMR values were found to
be in the acceptable range.

The chi-square value given at the top in Table 4 is used to determine whether there is a difference
between the covariance matrix indicated by the model and the covariance matrix obtained from the
sample. The chi-square value is not expected to be statistically significant. However, since the chi-square
value of the sample size is significant, the ratio of the chi-square value to the degree of freedom is used
in the covariance explanation. The ratio of the chi-square value to the value of freedom for the STS Scale
is 1.19. Since this value is less than 2.5, it can be said that it is a perfect fit for covariance analysis.

Another value to consider for CFA is RMSEA (Root Mean Square of Approximation). This value indicates
the conformity of the model parameters to the universe covariances. It is seen that this value is below
0.05 (0.037) for STS. This value shows that the model parameters are in perfect agreement with the
universe covariances.

Another conformity criteria for DFA are RMR (Root Mean Square Residual) and SRMR (Standard-ized
Root Mean Square Residual). Looking at Table 4, it is seen that these values fit quite well within the
expected ranges.

Within the scope of fit indices, GFI (Goodness of Fit Index), AGFI (Adjusted Goodness of Fit Index),
NFI (Normed Fit Index), NNFI (Non-Normed Fit Index), CFI (Comparative Fit Index) values are tested.
Among these values, GFI tests two model comparisons and AGFI tests the modified version of this
comparison. A value greater than 0.9 indicates a very good fit, and a value between 0.8 and 0.9 indicates
a good fit. Having an AGFI value of 0.88 can be interpreted as a good fit in the variance covariance test
(Kline, 2005).

The comparative fit index tests the comparison between the model produced with latent variables and
the proposed model, and if it is greater than 0.9, it indicates a very good fit. The fact that this value is
0.98 for STS indicates compliance. Chi-square tests of the independence model produced with latent
variables are checked with NFI and NNFI. The normed and non-normed indices (NFI and NNFI) are
expected to be greater than 0.9 and 0.95, respectively. These values indicate perfect fit. It is seen that
the NFI value for MDB is 0.90 and the NNFI value is 0.977 (Table 4). When interpreted together with the
CFI, these values can be interpreted as the matrix produced with the latent variables does not disturb
the harmony of the proposed model.

The CFA diagram of the STS Scale is given in Figure 2. Considering the compatibility of 14 items with
the factors in total, it is seen that there is no value that needs to be revised, and each item is in harmony
with the designed factor.
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0.

0.

Chi-Square=83.36, df=70, P-value=0.13143, RMSEA=0.037

Figure 2. CFA Diagram

Referring to Figure 2, the accuracy of the fit indices and tests given above can be seen. The suggested
factors are in line with the distribution of 14 items in the scale. In other words, 14 items in STS explain
the 4 suggested factors in a meaningful way.

Discussion and Conclusion

In this study, it was tried to develop a scale to measure the spatial thinking skills of secondary school
students. Thus, it is aimed to contribute to the relevant field by developing a valid and reliable scale. The
final scale, studied with 700 students in total, consists of 14 items.

The KMO coefficient of the scale was 773 and the Bartlett's significance test result was 0.00. According
to these results, it has been determined that the data in question is suitable for factor analysis and that
the data obtained from the sample is close to the normal distribution (Bayram, 2015).

The Cronbach Alpha reliability coefficient of the scale was found to be 0.91. This result reflects that the
scale has a high degree of reliability. It can be said that parallel results are found in the literature
(Biiyiikoztiirk, 1997; Sanli and Sezer, 2019; Cetinkaya and Hatay Ucar, 2019; Sanli, 2021).

Considering the relevant literature, it is noteworthy that there is no scale that measures the level of
spatial thinking skills in the classroom or out-of-class teaching process of secondary school students
within the scope of social studies course. It is important to analyze the spatial perception, perception of
time and chronology, and map literacy skills with data collection tools apart from qualitative research
methods such as observation and opinion. It can be said that Spatial Thinking Skill Scale, which is a
quantitative data collection tool, is also important in supporting qualitative data in studies to be carried
out for students. It is thought that this scale, which was developed within the scope of the research, will
provide important data to teachers and researchers who carry out skill-based teaching processes. It is
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expected that the data to be obtained through the scale will provide predictive analyzes about the level
of students in the context of these skills. As a result of the studies, it is foreseen that the researchers will
include the data they will take from a scale with reliability and validity in their findings, contributing to
the scientificness of their research.

Suggestions

This scale, which was developed with 14 items and 4 factors, can be retested with different sample groups
to increase its reliability and validity. On the other hand, it can be suggested that this scale be
reconsidered by considering the Life Studies Curriculum and the developmental characteristics of
primary school students.
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