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Abstract

The present study aimed to examine the effect of video games on gifted
children’s spatial orientation and entrepreneurial skills. An embedded mixed
methods design was utilized to conduct the study. A randomized control group
design was used in the quantitative part of the research, and a case study design
was used in the qualitative part. The study was conducted with 21 volunteer
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secondary school students receiving supportive education at a science and art of Educational
center. The experimental group comprised 10 students while the control group Research
included 11 students. The data were collected through “Spatial Orientation Test",

“Entrepreneurship Scale for Secondary School Students”, and “Weekly Progress Vol: 13, No: 5, pp. 238-257

Form”. Additionally, the game profiles and career progress of each student were
photographed at the end of each session. The students in the experimental group
played the Euro Truck Simulator 2 video game for six weeks. No statistically
significant difference was found between the pre-test and post-test scores of the
gifted children in the experimental and control groups. Furthermore, no
statistically significant difference was not found between pre-test and post-test
scores of the gifted children in the experimental group. These results show that
the activities undertaken in the experimental and control groups did not lead to
a significant difference in the spatial orientation and entrepreneurial skills of the
gifted students. Qualitative findings revealed that gifted children mostly
preferred to save the money they earn, did not take risks and preferred to carry
products with low-risk transportation. These results show that risk-taking sub-
behavior, which is one of the most important indicators of entrepreneurial skill, Received: 2022-07-28
was not shown. It is seen that the quantitative findings were supported by the Accepted: 2022-10-12
qualitative findings. Further research might examine the effect of increasingly

challenging non-routine tasks that enable gifted children to fulfill their true

potential on their entrepreneurial and spatial skills and results can be compared.
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INTRODUCTION

When talking about anything that has happened or is about to happen, people must necessarily
communicate the three basic elements. They are space, time, and events. Among them, space is the most
intriguing and undisputed element. Therefore, people want to know and be informed about space. Space
may sometimes be a geometric shape, sometimes be a photo frame, and sometimes be a public building.
A sheer volume of scientific research has investigated and tried to explain space, which is a matter of
great curiosity (Aladag et al., 2021; Clements, 1998; Ekstrom et al., 1976; Gunes et al., 2020; Hawes et al,,
2022; Hegarty et al., 2002; Hodgkiss et al., 2018; Linn & Petersen, 1985; Sorby, 2009; Sanli, 2020; Uttal et
al,, 2013).

Skills to understand and interpret space and orientate oneself in space are called spatial skills.
Having spatial skills is considered an integral part of learning (Kell et al., 2013). Studies have found a
strong correlation between spatial skills and achievement in Science, Technology, Engineering,
Mathematics (STEM) (Buckley et al., 2018; Wai et al., 2009). A strong connection is also present between
spatial skills and other disciplines such as social studies (Newcombe, 2013). It is well-established that
spatial skills are important for scientific progress because they are inherently connected with people’s
creative skills. Developments such as 3D transistors, nano-architecture, agile robots, self-healing
polymers, DNA origami, and the design and manufacture of 3D structures rely heavily on the spatial
skills of their inventors (Gold et al,, 2018, p. 668; Wai & Worrell, 2015).

Despite differing views (Carroll, 1993; Hegarty et al., 2006; McGee, 1979; Linn & Petersen, 1985;
Lohman, 1979; Lohman, 1988; Uttal et al., 2013), it is generally agreed that spatial skills involve spatial
orientation, spatial visualization, and mental rotation (Ramful et al., 2017). Spatial orientation refers to
the ability to know one’s position in space, adjust one's position according to spatial elements, and
navigate by oneself or using various tools such as maps or navigation applications. Spatial orientation is
one of the abilities, which is most likely to be developed through practice in educational settings.

Although spatial orientation or spatial skills, in general, are critically important, they are most often
neglected by educators (Mathewson, 1999). Considering the potential benefits, it is of utmost
importance to develop children’s spatial orientation. Especially in low- and middle-income countries,
spatial skills training can unlock and develop children’s creativity and potential (Borzekowski et al., 2022).
Spatial orientation and spatial anxiety in children may differ depending on gender. Boys may have
greater spatial orientation and less spatial anxiety because they spend more time outdoors and travel
longer distances compared to girls (Gold et al., 2018; Vieites et al., 2020). However, even for children,
sometimes it may be costly to travel and have spatial experiences in the real world. Therefore, virtual
environments can be used to reduce costs, minimize security problems, and eliminate gender
differences.

Besides, it is inevitable for countries to maintain their economic development and have a
competitive power so that they can keep up with the rapidly changing and developing world economy.
The core components of competitive power are entrepreneurs, that is, individuals who are creative, have
high self-confidence and the courage to innovate, and can act on their own initiative and take risks
(Aladag, 2017). Effective entrepreneurship education can improve personal well-being and it can, on a
larger scale, affect the country’s economy and sustainable development goals (Afolabi et al., 2017).
Although entrepreneurial skills are innate, they can be improved as far as environmental factors allow
(ikiz et al, 2015). Researchers note that people with entrepreneurial skills have some common skills.
Iredale (1993) listed the basic skills that entrepreneurial people have as follows: higher motivation and
self-confidence, greater independence and responsibility, more creativity and flexibility in thought and
action, better resource management, better problem-solving and decision-making, and greater ability
to take initiative, grasp opportunities, cope with failure, and measure risks. According to Wongphuka et
al. (2017), the basic skills of social entrepreneurs include management, networking, fundraising,
communication, teamwork, learning, marketing, and reporting and evaluating.

Like many other skills, entrepreneurship and spatial orientation are skills that should be acquired
and developed at an early age. Heinz (2002) notes that personal and family experiences in early life play
an important role in future failure and success. Thus, the Social Studies Curriculum introduced by the
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Ministry of National Education in 2005 is aimed at helping students acquire spatial perception, map
reading skills, location analysis, and entrepreneurial skills at an early age (Ministry of National Education,
2005). These skills share a common ground: they are interdisciplinary, they form the basis for other skills
and values, and they are directly but mostly implicitly included in the curriculum. Therefore, many studies
have found that entrepreneurship and spatial orientation are strongly linked with both academic and
professional success (Halpern, 2000; Jardim, 2021; Wai et al., 2009). In other words, the acquisition of
these skills is of critical importance for success in social life. However, teaching these skills is beset with
some problems. Despite their importance, spatial and entrepreneurial skills cannot be given enough
time in the classroom, and teachers have difficulty building these skills (Borzekowski et al., 2022;
Yurtseven & Ergln, 2018).

Gaining spatial and entrepreneurial skills from an early age is critical and these skills need to be
supported in learning environments (Rodrigues et al,, 2012; Soluki et al., 2021). Because in order to
provide an effective learning environment, both skills must be benefitted. Entrepreneurial activities are
largely based on spatial skills. Entrepreneurial students often need spatial skills when thinking about a
subject, generating an idea, visualizing the idea in their mind, presenting this idea to others with
graphics, reading and interpreting tables, and solving the problems they encounter (Bresciani & Eppler,
2013; Hayati & Umer, 2018; Stylianou, 2002). Therefore, in the present study, the spatial and
entrepreneurial skills of gifted children were examined together.

Gifted Children and Skills Training

According to DeHaan and Havighurst (1961), giftedness consists of six basic components:
intellectual ability, creative thinking, scientific ability, social leadership, mechanical skills, and talent in
fine arts. Various definitions have been offered to emphasize the different characteristics of giftedness.
These definitions generally give importance to the acquisition of intellectual giftedness in a particular
area or subcategory. Giftedness is oversimplified because it is usually associated only with intelligence
quotient (IQ); however, the relationship between mental age and chronological age is an important
indicator of giftedness (Gross, 1993). Gifted children typically have a high level of cognitive ability; thus,
having an above-average IQ is considered a typical feature of giftedness (Marland, 1972). Although there
are various indicators for detecting giftedness (teacher and parent observation of children’s behavior
and development, school success, etc.), measuring IQ is the only widely accepted method for identifying
gifted children (Vaivre-Douret, 2011).

Giftedness is categorized in various ways depending on 1Q scores. For example, Silverman (1989),
reported that children who score three standard deviations above the mean on a cognitive ability test
should be called "highly gifted” and these children have an IQ of 145 or above. Children who have an 1Q
of 160 to 179 are called "exceptionally gifted” (Kline & Meckstroth, 1985), and rare individuals with an
IQ of 180 or above are called “profoundly gifted” (Sattler, 2001). Wood and Laycraft (2020) merge these
categories and call children with an 1Q of 145 and above "highly profoundly gifted”.

Gifted children have different advantages or disadvantages depending on their cognitive,
affective, and social abilities. For example, exceptionally gifted children may be extraordinarily gifted
compared to their peers in abstract thinking and hypothesis construction while they may lack the ability
to organize any material, present a proof, or coordinate a written text (Lovecky, 1994). Researchers note
that gifted children may have serious problems with their perception of social relations. For example,
gifted children who are faced with serious bullying may choose to withdraw from social interaction, act
hostile/sarcastic, or tend to be violent (Tolan, 2018). The size of the problem that gifted people
experience in social relations may also vary depending on the level of giftedness. For instance,
profoundly gifted children may have more difficulty in social relations than moderately gifted children
(Assouline et al., 2009).

Spatial skills are rarely measured and generally ignored in gifted education (Andersen, 2014).
Failure to discover the characteristics of gifted children and provide the right education at the right time
may lead to irreparable losses for society. Education policies usually focus on discovering the common
abilities of the majority and fail to ably support gifted children, thereby causing gifted children to be
neglected, fail, and get bored with education (Altintas & llgiin, 2016; Kroesbergen et al.,, 2016). Besides,
the perception that “gifted children can learn on their own without help” may cause their educational
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needs to remain unsatisfied; thus, gifted children may never fulfill their true potential. If teachers lack
information or have misinformation about the characteristics of gifted children, it is also problematic for
gifted children (Akar & Akar, 2012). When gifted children are not guided to attend special
schools for gifted children or out-of-school gifted programs, they are deprived of gifted education.
There is a clear need to use alternative ways that consider the interests, desires, and abilities of gifted
children to ensure that gifted children can unlock their full potential. Games can be defined as physical,
mental and emotional activities performed individually or together to have a good time (Toprakgi, 2017).
In real life, as the games are used in education, as the researchers stated that simulation video games
can be used for two reasons. First, video games have today become an important entertainment and
leisure activity for almost all children and adolescents (Granic et al., 2014; Kuss & Griffiths, 2012; Yilmaz
et al,, 2022a). Besides, the new generation of video games offers more realistic content to users and
entertains players while providing informative content and developing skills, thereby making video
games more advantageous compared to many other methods (Di & Zheng, 2022; Wauck, 2020).

Simulation Games and Skills Training

Although there is no consensus on the definition of simulation video games, these games mainly
simulate real-life situations in various fields such as sports, economics, and building and are aimed to
entertain players while providing them with certain knowledge and skills (Braun et al., 2016; Dorn, 1989).
Players in simulation games can develop their different skills while learning can take place. Earlier studies
have shown that simulation video games improve players’ skills in solving social/unstructured problems
(Yilmaz et al.,, 2022b) and mathematical/structured problems (Liu et al., 2011). Simulation video games
also contribute positively to academic achievement (Adeyemi & Ajibade, 2011; Bilesanmi Awoderu, 2006)
and help children to have a positive attitude towards rules (e.g., traffic rules) and abide by rules (Renaud
& Suissa, 1989). Simulation video games used in education help overcome students’ motivation
problems (Glnic¢ & Yilmaz, 2021).

Simulation games allow players to design, develop, and execute their designs, thereby
systematically supporting their motivation and creativity, which are critical for generating innovative
ideas (Burdon & Munro, 2017). In cases where access to materials or learning environments is expensive,
takes a long time, or is impossible for some reason, simulation games provide players with the
opportunity to indirectly experience at least some of these situations (Greenblat, 1973). The benefits of
simulation video games may differ depending on the characteristics of players and the extent to which
they reflect real-life situations (e.g., some simulation video games slightly resemble real-life situations
(Peters & Vissers, 2004).

Current Research and Euro Truck Simulator 2 (ETS 2)

The literature includes studies investigating the effects of simulation games on children’s various
cognitive, affective, and psychomotor skills. However, to the best of the authors’ knowledge, no study
has so far investigated gifted children’s spatial orientation and entrepreneurship. Besides, research on
gifted students’ spatial skills has generally focused on spatial visualization and mental rotation. There
are few studies examining gifted students’ spatial orientation skills (Chan, 2007). Considering numerical,
verbal, and spatial symbolic systems, spatial skills should be taken into account in gifted education (Wai
& Worrell, 2015). Against this background, the purpose of this research was to examine the effect of the
simulation video game “Euro Truck Simulator 2 (ETS 2)" on gifted students’ spatial orientation and
entrepreneurial skills.

ETS 2 has become increasingly complicated as a result of several updates. The game offers several
alternatives where you can travel around European cities with a truck, get many job offers, and start your
own business as you earn money. Therefore, it is thought that the game is likely to have an impact on
spatial and entrepreneurial skills. Within the framework of the game dynamics, players aim to pick up a
load from a certain location with a truck and deliver it to a designated location in the shortest amount
of time through the most suitable route to make the most money. When choosing a load, players should
consider the distance, the price per kilometer, and the sensitivity of the load. The game also comprises
navigation applications with various maps and graphics. Players can use these navigation applications
during the journey. They can increase the money that they earn by parking their vehicles in a particular
way at a certain place while loading and unloading. Players must constantly orient the positions of their
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own vehicles relative to other vehicles not to have a traffic accident during the journey. Players can use
their earnings as they wish. For example, they can save up or take bank loans to buy a truck or set up a
company. In this case, their gains and losses (e.g., accidents, traffic fines, etc.) increase in parallel with
their increased responsibility.

METHOD

Research Design

A concurrent nested design, one of the mixed method designs, was utilized to conduct the present
study. The concurrent nested design involves collecting and analyzing qualitative data as a secondary
dataset in relation to quantitative data (Creswell & Plano Clark, 2011). A randomized pre-test-post-test
control group design was used in the quantitative part of the study (Cohen et al,, 2011; Fraenkel et al.,
2011). The career progress of the students in the game was photographed throughout the study to
gather qualitative data, and the students filled out a "Weekly Progress Form” each week.

Study Group

33 gifted children (aged between 10 to 13 years old) who had supportive education at the science
and art center (BILSEM in Turkish acronym) and had parental permission volunteered to participate in
the present study. 18 of them were randomly assigned to the experimental group and the rest of them
(15 students) were assigned to the control group. However, due to the COVID-19 pandemic, compulsory
attendance was suspended for science and art centers and thus, because of the COVID-19 pandemic or
other reasons, some students could not participate in the whole experimental procedure. Consequently,
the experimental group was composed of 10 students (six boys, Mage=11.2 years old) who participated
in the whole six weeks, while the control group was composed of 11 students (seven boys, Mage=11.4
years old) who attended the school throughout the implementation process.

Data Collection Instruments

The data were collected using the “Spatial Orientation Test”, “Entrepreneurship Scale for
Secondary School Students”, and “Weekly Progress Form”. Additionally, the game profiles and career
progress of each student were photographed at the end of each session throughout the experimental
procedure. These photos were used to examine the variables such as balance, the number of deliveries
finished, the number of deliveries cancelled, the number of trucks, the percentage of roads explored, the
number of trailers owned, and the number of garages owned.

The Spatial Orientation Test (SOT) was used to determine the development of students’ spatial
skills. SOT was developed by Kdsa and Kalay (2018) for 7th-grade secondary school students. SOT
consists of 20 multiple-choice items. Correct answers are scored as 1 point, while incorrect answers and
unanswered questions are scored as 0 (zero). SOT consists of two factors: one 13-item factor related to
the appearance of polycubes, and one 7-item factor related to the knowledge of the location and
direction relative to one's position. The Cronbach’s alpha coefficient of the original test was found to be
0.85, while it was computed as 0.74 in the present research. A Cronbach’s alpha coefficient above 0.70
is an indicator that measurements are reliable (Nunnally, 1978).

The Entrepreneurship Scale for Secondary School Students (ESSSS) was used to measure students’
entrepreneurship levels. The scale was developed by Eroglu et al. (2020). It consists of 31 items rated on
a 4-point Likert-type scale ranging from “strongly disagree” to “strongly agree”. The total score ranges
from 31 to 124. ESSSS consists of three subscales: self-awareness (13 items), taking risks (11 items), and
taking opportunities (7 items). The Cronbach'’s alpha coefficient of the original ESSSS was found .90 for
the entire scale, 0.88 for the self-awareness and taking risks subscales, and 0.76 for the taking
opportunities subscale. The fit indices used to test the construct validity of the scale was found as follows:
X?/df = 1.41, RMSEA = 0.042, NFI = 0.89, NNFI = 0.96, CFl = 0.93, GFI = 0.93, and AGFI = 0.83. The validity
and reliability of the scale were also tested in the present research. In this context, ESSSS was
administered to 124 gifted students. After outliers in the dataset were detected using Z-score,
confirmatory factor analysis and reliability analysis were performed for the dataset gathered from 116
participants. The Cronbach’s alpha coefficient was computed as “.90" for the entire scale, “.80" for the
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self-awareness subscale, ".89" for the taking risks subscale, and “.73" for the taking opportunities
subscale. The confirmatory factor analysis results showed that the path coefficients for all items are
significant and the standardized path coefficients range from 0.31 to 0.82. The fit indices were computed
as follows: X?/df = 1.40, RMSEA = 0.059, NFI = 0.85, NNFI = 0.95, CFI = 0.95, GFI = 0.72, and AGFI = 0.68.
The fit indices were compared with the reference values. The X?/df, RMSEA, NFI, NNFI, and CFI values
showed excellent and good fit (Hu & Bentler, 1999, Tabachnick & Fidell, 2013), while GFI and AGFI
indicated poor fit. However, the model-data fit was considered satisfactory for the sample of gifted
secondary school students because GFl and AGFI are influenced by the sample size and tend to increase
as the sample size increases (Anderson & Gerbing, 1984; Marsh et al., 1988). Accordingly, ESSSS was
considered suitable for use for gifted students.

The weekly progress form was developed by the researchers. Expert opinion was taken from two
subject-matter experts and two measurement and evaluation experts. The final version of the form was
administered only to the experimental group at the end of each session of the six-week experimental
procedure. The Weekly Progress Form consisted of questions such as which task students chose, what
they paid attention to when choosing a task, how much they earned from the task, and how they spent
the money.

Experimental Procedure

After having ethical approval from Aydin Adnan Menderes University Educational Research Ethics
Committee, the experimental implementation process was planned with the school administration.
During the pre-test, the SOT and ESSSS were completed by both experimental and control groups. Then
an orientation session was held with the experimental group for two hours. During this session, the
students were informed about how to create an ETS 2 account, how to play the game, and how to use
the keyboard and mouse. They were also given an information sheet explaining the functions of
keyboard keys in each weekly session. After the students were introduced to the game, they started
exploring the game, created their accounts and profiles, and completed their first tasks for an hour. The
experimental procedure had to be limited to two hours per week and six weeks in total for three reasons.
First, although parents were informed about the video games used (simulation games), their prejudices
towards videogames prevented the longer time implementations. Second, since the students in the
experimental group attended their own schools during the weekdays, the implementations could only
be carried out on weekends (saturday) during science and art center hours. This has limited the days on
which the implementations can be made. The last reason was the busy school (BILSEM) schedule of the
students and the need for use of school computers, on which games were played, by teachers during
the teaching. Therefore, the implementation process was carried out six weeks after the orientation week.
The students played ETS 2 two hours a week during the six-week period, trying to progress in their
chosen tasks and develop the companies that they founded. The researchers held each weekly session
of the experimental procedure and adjusted the game settings for variables that were not planned to
be measured in the research. In this regard, the game settings were changed to switch off climate and
weather modes such as rain, heavy fog, and darkness, traffic fines, and fatigue simulation. The students
filled in the Weekly Progress Form every week during the experimental procedure. Additionally, the ETS
2 career and profile pages of each student were photographed by the researchers at the end of each
session. SOT and ESSSS were administered as post-tests one week after the six-week experimental
procedure. The control group had their usual supportive education courses at the science and art center
during the process.

Data Analysis

In the quantitative part of the research based on a randomized pre-test-post-test control group
design, the significance of within-group and between-group differences in the pre-test and post-test
scores on SOT and ESSSS were analyzed. To this end, first, the assumptions of normality and
homogeneity of variance were tested for the independent-samples t-test and paired-samples t-test.
Table 1 shows the statistics on the assumptions of normality.
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Table 1. Statistics on the assumption of normality

Groups Tests Instruments Shapiro- Skewness/Standard Kurtosis/Standard Error of
Wilk p Error of Skewness Kurtosis
Pre-test SOT 0410 0.487 -0.735
Experimental ESSSS 0433 0.480 -1.020
Post-test SOT 0.000* 3.790 5.570
ESSSS 0.190 1.880 1.279
Pre-test SOT 0.010* -2.245 1.244
Control ESSSS 0.354 -0.539 -0.627
Post-test SOT 0.692 0.743 0.565
ESSSS 0.050 -2.395 2.657
*p<.05

As seen in Table 1, the SOT post-test data of the experimental group and the SOT pre-test data
of the control group were not normally distributed according to the Shapiro-Wilk test results (p < 0.05)
and the standardized values of skewness and kurtosis. Additionally, according to the ratio of skewness
and kurtosis to their standard errors, the ESSSS post-test data of the control group were not within the
+1.96 range at a 95% confidence level. Table 2 shows the statistics on the assumptions of homogeneity
of variance.

Table 2. Statistics on the assumption of homogeneity of variance

Type of Comparison Tests Instruments Levene’s test df1 df2 p
Experimental- Control ~ Pre-test SOT 0.148 ! 20 0.704
ESSSS 0.187 1 20 0.670
Experimental- Control ~ Post-test SoT 0535 ! 20 0473
ESSSS 8.916 1 20 0.007*
Type of Comparison Groups Instruments Levene's test df1 df2 p
Pre-test-Post-test Experimental SOT 2.005 1 18 0.174
Experimental ESSSS 2.546 1 18 0.128

*p < .05, df = degree of freedom

The variances are not homogeneous for the ESSSS post-test (Table 2). Given that the statistical
assumptions were not satisfied in some groups and the number of students in the experimental and 244
control groups was smaller than 20, the Wilcoxon signed-rank and Mann- Whitney U tests were usedto =~
interpret the data.

Students' responses to weekly progression forms, weekly game career progressions, and photos
of game profiles were analyzed through document review. It was aimed to increase the reliability and
validity of the findings obtained by making data triangulation. In the weekly progress form, it was
guestioned which tasks the students chose and why, how much money they earned/lost from the chosen
task and how they spent the money they earned were interpreted. The data regarding weekly balances,
percentages of roads discovered, number of completed and cancelled deliveries of gifted students were
reached from the photographs of their weekly career progression and profiles, and other variables such
as number of semi-truck, trailers, garages and drivers (employed) were obtained through photographs.
The data coded into Microsoft Excel were interpreted by calculating the frequencies.

FINDINGS

1. Quantitative Findings on Spatial Orientation

1.1. Pre-test: Table 3 shows the Mann-Whitney U test results for the SOT pre-test scores of the
experimental and control groups.

Table 3. Mann-Whitney U Test results for SOT pre-test scores

Groups N Mean Rank Sum of Ranks U Y4 p
Experimental 10 10.50 105.00
Control 11 11.45 126.00 2000 0357 0721

The Mann-Whitney U test which was used to assess the significance of the difference between the
experimental and control groups in their SOT pre-test scores, the U-value was 50.00 and the p-value was
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0.721. The p-value greater than 0.05 indicates that there is no significant difference between the
experimental and control groups in their SOT pre-test scores. In other words, it can be said that the
experimental and control groups had similar levels of spatial skills before the experimental procedure.
Due to the similarity of the groups, the Mann-Whitney U test was also used to compare the post-test
data.

1.2. Post-test: Table 4 shows the Mann-Whitney U test results for the SOT post-test scores of the
experimental and control groups.

Table 4. Mann-Whitney U test results for SOT post-test scores

Groups N Mean Rank Sum of Ranks U 4 p
Experimental 10 9.90 99.00
Control 11 12.00 132.00 44.00 0789 0430

Table 4 shows that the U-value was 44.00 and the p-value was 0.430. The p-value greater than
0.05 indicates that there is no significant difference between the experimental and control groups in
their SOT post-test scores. It can thus be said that playing the ETS 2 videogame had no effect on the
spatial skills of gifted students in the experimental groups. In other words, the levels of spatial skills of
the experimental group playing the game were similar to those of the control group receiving no
intervention.

1.3. Pre-test and post-test findings for the experimental group: Table 5 shows the Wilcoxon
signed-rank test results for the SOT pre-test and post-test scores of the experimental group.

Table 5. Wilcoxon Signed-Rank Test results for experimental group’s spatial orientation

Score Ranks N Mean Rank Sum of Ranks Z p
SOT Post-test—  Negative 4 3.38 13.50
SOT Pre-test Positi 4 . 22.
F)Sltlve 5.63 50 0,639 0523
Ties 2
Total 10

When the Wilcoxon signed-rank test was used to assess the significance of the difference between
the SOT pre-test and post-test scores of the experimental group, the Z-value was -0.639 and the p-value
was 0.523. These results show that there is no significant difference between the SOT pre-test and post-
test scores of the experimental group (p > .05). In other words, the experimental procedure did not have
a significant effect on the levels of spatial skills of the experimental group.

2. Quantitative Findings on Entrepreneurship

2.1. Pre-test: Table 6 shows the Mann-Whitney U test results for the ESSSS pre-test scores of the
experimental and control groups.

Table 6. Mann-Whitney U Test results for ESSSS pre-test scores

Groups N Mean Rank Sum of Ranks U Y4 p
Experimental 10 9.55 95.50
Control 11 12.32 135.50 4030 1022 0307

No significant difference was found between the experimental and control groups in their ESSSS
pre-test scores (Table 6). It can thus be said that the experimental and control groups had similar levels
of entrepreneurial skills before the experimental procedure was conducted. Due to the similarity of the
groups, the Mann-Whitney U test was also used to compare the post-test data.

2.2. Post-test: Table 7 shows the Mann-Whitney U test results for the ESSSS post-test scores of
the experimental and control groups.

Table 7. Mann-Whitney U Test results for ESSSS post-test scores

Groups N Mean Rank Sum of Ranks U Y4 p
Experimental 10 9.15 91.50
Control 11 12.68 139.50 3650 1304 0192

According to the results of the Mann-Whitney U test used to assess the significance of the
difference between the experimental and control groups in their ESSSS post-test scores, the U-value was
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36.50 and the p-value was 0.192. The p-value greater than 0.05 indicates that there is no significant
difference between the experimental and control groups in their ESSSS post-test scores (Table 7). In
other words, playing ETS 2 video game had no effect on the entrepreneurial skills of gifted students or
the levels of entrepreneurial skills of the experimental group playing the game were similar to those of
the control group receiving no intervention.

2.3. Pre-test and post-test findings for the experimental group: Table 8 shows the Wilcoxon
signed-rank test results for the ESSSS pre-test and post-test scores of the experimental group.

As seen in Table 8, according to the results of the Wilcoxon signed-rank test used to assess the
significance of the difference between the ESSSS pre-test and post-test scores of the experimental
group, the Z-value was -0.051 and the p-value was 0.959. It can thus be said that there is no significant
difference between the ESSSS pre-test and post-test scores of the experimental group (p > .05). In other
words, the experimental procedure did not have a significant effect on the levels of entrepreneurial skills
of the experimental group.

Table 8. Wilcoxon Signed-Rank Test results for experimental group’s entrepreneurship

Score Ranks N Mean Rank Sum of Ranks 4 p
Entrepreneurship Negative 5 5.00 28.00
Post-test —  Positi A 27.

. 95|t|ve 5 5.40 00 0,051 0959
Entrepreneurship Ties 0
Pre-test Total 10

3. Qualitative Findings

The qualitative data obtained from each student in the experimental group were examined in
terms of income, percentage of roads discovered, number of completed and cancelled deliveries,
number of workers (employed drivers), trailers, and garages. Income status of students throughout the
process is shown in Figure 1, percentages of roads discovered is shown in Figure 2 while the completed
and cancelled deliveries are shown in Figure 3. Furthermore, data addressing the number of employed
drivers, trailers and garages were mentioned.

INCOME
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35000
25000

15000 — \\

5000
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-15000

—P1 P2 emmP3 —Pd P5 emmmPf smmmP7 s—Pf e—P9 s—P10

Figure 1. Weekly balance status of students

Figure 1 shows that the weekly balances of the students in the experimental group do not show
great changes in general. The fact that the balances of students coded as P1, P4, P5, and P6 are
considerably negative in the graph draws attention to the debt status of these students. It is seen that
only two students (P7, P9) had important accelerations in their balances and that there are no serious
changes in the balances of the remaining students. The balance of P7 has exceeded $ 70.000, while the
balance of P9 is close to $ 40.000. Except for these two students, it is seen that there are no major
changes in the balances of the other students. This can be considered as evidence that the
entrepreneurship levels of the students, especially in the context of evaluation opportunities and taking
risks, did not improve throughout the videogame play.
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Figure 2. Percentage of roads students explore Figure 3. Number of completed and cancelled
deliveries

After six weeks of video game playing, the road discovery rates of the students in the experimental
group ranged 0.3% to1.8% which is quite limited (Figure 2). Researchers believe that the more roads
discovered the more contribute to the spatial orientation skills of gifted children and the obtained rates
explain why the simulation game process does not improve the spatial skills of them. Also, this data
coincides with the finding that the video game was not effective in developing students' spatial
orientation and entrepreneurship skills. When it was considered especially in the context of
entrepreneurship, there may be situations where students did not need to use their usual ways frequently
and make an effort to discover new ways. Another reason for the low road discovery rates may be that
the implementation takes 6 weeks. In addition, Figure 3 shows that the most deliveries were made by
P7 (n=16), p5 (n=15) and P9 (N=12), and the most delivery cancellations were made by P5 (n=4) and P9
(n=4). These results generally overlap with other graphic findings. P7 and P9 are also the two students
who had the highest income and percentage of roads discovered. However, students’ average of
completed deliveries throughout six weeks (8.7 jobs) and weekly (1.45 jobs) are quite low. Furthermore,
only three gifted students out of ten (P6, P9, P10) prefer to buy semi-truck. Considering these three
gifted students had completed deliveries above average, it is an expected finding. Although the number
of completed deliveries of P5 and P7 was higher than the others, it was determined that they did not
buy the semi-truck. The reason for this may be that the balance of P5 does not show large changes
despite the deliveries and P7 chooses to accumulate its balance. It was also determined that none of the
gifted students employed workers, did not buy trailers or garages during the six-week implementation
process. These results prove that such a simulation game does not improve the entrepreneurship of
gifted students.

Students also reported that they paid attention to making more money in short delivery time (the
time-money relationship) when choosing a task in the weekly progress form. They also reported that
they prefer products with low risk of transportation (such as milk, onion, cake, flower, water etc.). Another
situation that students took into consideration while choosing a task was the distance-money
relationship. In the context of distance, it has been determined that they preferred the roads with less
distance and therefore the shipments with less time. Choosing the roads with less distance has also
caused the percentage of the roads they discovered to be low. For this reason, it was expected that there
is no significant difference in spatial skills. In the weekly form collected from students, it was questioned
that what did students do with the money they earned and it was determined that gifted students often
prefer to save their money. This finding coincides with the finding that the entrepreneurship levels of
the students did not change significantly.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

Spatial and entrepreneurial skills play a key role in identifying gifted students; however, existing curricula
usually neglect these skills while focusing on the development of verbal or numerical skills (Andersen,
2014; Ertekin 2017). Furthermore, teachers' lack of information or misconceptions about the
characteristics of gifted children and the misbelief that gifted students can learn on their own without
assistance cause gifted children to be neglected, get bored with education, and fail to fulfill their true
potential (Akar & Akar, 2012; Altintag & ilgiin, 2016; Kroesbergen et al., 2016; Yoleri et al., 2018).
However, some alternative ways can be used to ensure the development of spatial and entrepreneurial
skills of gifted students (Coxon, 2012). Simulation video games can be considered as one of these
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alternatives. Because video games have become one of the most important entertainment activities for
children and adolescents in today's digital age (Kuss & Griffiths, 2012). Given that simulation video
games simulate real-world activities and support new learning and skills development (Adeyemi &
Ajibade, 2011; Bilesanmi Awoderu, 2006; Liu et al., 2011; Yilmaz et al., 2022b), they can contribute to the
development of different skills in players. Moreover, skills such as problem solving (Tassell et al., 2018),
creativity (Sazalli et al., 2021), which are thought to be necessary for entrepreneurship, can be developed
with video games.

After the six-week experimental procedure in the present research, the analysis results showed no
statistically significant difference between the pre-test and post-test scores of the gifted children in the
experimental and control groups. This result indicates that the video game intervention in the
experimental group and the regular teaching approach in the control group did not lead to a significant
difference in gifted students’ spatial orientation and entrepreneurial skills. This result can be interpreted
in several ways. First, gifted students are impatient and not willing to do repetitive tasks (Markusic, 2012;
Ozbay & Palanci, 2011; Ulus et al.,, 2019). They are most likely to get bored of prolonged or monotonous
activities and become interested in other things (Sezer, 2015). Gifted children’s skills may even
deteriorate in settings that fail to address their needs (Walters & Frei, 2007). Gifted children are more
willing to take on increasingly diverse and complex tasks than their peers (Tannenbaum, 2003). Although
video games are among the most preferred leisure activities for children, research has shown that
children mostly prefer video games primarily designed for entertainment (e.g., action, adventure, role-
playing, etc.) and they less frequently prefer educational and serious (e.g., simulation games) (Mazurek
& Engelhardt, 2013; Yilmaz et. al., 2022a). Therefore, doing similar activities in the game for weeks (i.e.
driving a truck, delivering product) might have been perceived as a boring activity for gifted children,
and this might have led to a loss of motivation. In addition, Sevgili Kocak, (2019) reported that gifted
students have negative thoughts towards video games. Therefore, it would be insightful to examine the
effect on spatial skills of increasingly challenging non-routine tasks or activities (e.g., video game design)
that enable gifted children to fulfill their true potentialities in line with their individual needs.

Second, gifted students are more successful in spatial visualization, spatial relations, and spatial
orientation questions than their peers (Bayazit & Harput, 2019; Cetin et al., 2017; Kurnaz, 2018). This
might be due to the quality of gifted children’s thinking processes. Gifted children can engage in
strategic and flexible thinking to approach problems that they encounter (Andersen, 2014; Keles &
Yazgan, 2022). Therefore, the video simulation game used in this research may have been insufficient to
further increase the spatial skills of gifted children who already have these skills.

Another finding of the present research is that there was no statistically significant difference
between the experimental and control groups in their post-test entrepreneurship scores. This finding
indicates that the activities conducted in the experimental and control groups did not lead to a
significant difference in their entrepreneurial skills. This finding is also consistent with the qualitative
findings of the research. Looking at the weekly progress reports of the experimental group, it is seen
that only a few students (n = 3) purchased a truck, and no students undertook a different venture (e.g.,
purchasing trailers or garages or starting a business). The reports also showed that the gifted students
saved the money that they earned from deliveries and rarely preferred to make investments. In addition,
it was observed that students in the experimental group frequently used the roads that they were
accustomed to and they did not try to discover new roads. It can be considered as another reason why
gifted children’s entrepreneurial skills did not develop. Also, this may be because the intervention time
was limited to 12 hours.

Earlier studies have reported similar findings. Sahin et al. (2014) found no significant difference
between gifted students and non-gifted students in their entrepreneurial skills. Likewise, Akbayrak and
Oguz Namdar (2020) concluded that drama-based activities did not create a significant change in the
entrepreneurial knowledge and intentions of gifted elementary school students. However, it has also
been found that gifted students have a high level of science-based entrepreneurial skills (Akdag et al.,
2017; Kizkapan & Nacaroglu, 2021; Ozcelik & Akgiindiiz, 2018; Yangin et al., 2022). Given that gifted
students have certain 1Q scores, this result comes as no surprise. However, entrepreneurial skills related
to daily life discussed in the present research are different from science-based entrepreneurial skills and
may be inversely proportional. Akdag et al. (2017) reported a significant negative correlation between
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gifted secondary school students’ risk-taking and science achievement. Taken together, these results
show that entrepreneurial skills related to daily life are not among the basic skills possessed by gifted
children and thus, they need to be improved. However, as discussed in the literature, some educational
techniques and methods alone may not be sufficient to develop gifted students’ entrepreneurial skills.
Thus, it would be helpful to investigate the effectiveness of activities based on the blend of multiple
methods. On the other hand, the fact that the students played the simulation game for a limited time
(12 hours) in total and that it might be insufficient for them to explore the roads or earn enough money
could be other possible reasons why both the spatial skills and entrepreneurship skills of the gifted
students did not differ significantly from the control group.

Limitations and Future Research

The present study has its own limitations that should be mentioned. Since the parents have
prejudices towards videogames and busy schedules of both gifted children and science and art
center, the experimental process had to be limited to two hours per week and six weeks in total. The
future research carried out with non-gifted (normal) students whose parents have not prejudices
toward video games will allow researchers to make longer-term implementations. Due to their
personal characteristics, gifted children can get bored with routine tasks (i.e. continuously doing the
same things in a video game) more quickly compared to the normal students. Further research might
also examine the effect of increasingly challenging non-routine tasks that enable gifted children to
fulfill their true potential on their entrepreneurial and spatial skills (e.g. video game design task) and
the results can be compared. The need for school computers to carry out the study and the desire for
active use of these computers by the school teachers was another important factor that limited the
implementation hours. In the further studies, in order to avoid such a limitation and to integrate the
developing technologies into the education, longer-term implementations can be utilized by using
alternative technological devices such as mobile phones, virtual reality, augmented reality, etc. and
the results can be compared.

Funding

The present study was granted by Aydin Adnan Menderes University Commission of Scientific
Research Projects (Project number: EGF-20004).

Acknowledgement

We would like to thank to Serkan Sezik and Clineyt Karakas for providing all kinds of support to
our study during the implementation process.

REFERENCES / KAYNAKCA

Adeyemi, B. A, & Ajibade, Y. A. (2011). The comparative effects of simulation games and brainstorming
instructional strategies on junior secondary school students’ achievement in social studies in
Nigeria. African Research Review, 5(3), 64-80.

Afolabi, M. O., Kareem, F. A, Okubanjo, I. O., Ogunbanjo, O., & Aninkan, O. O. (2017). Effect of
entrepreneurship education on self-employment initiatives among Nigerian science and technology
students. Journal of Education and Practice, 8(15), 44-55.

Akar, |, & Akar, S. S. (2012). ilkégretim okullarinda gérev yapmakta olan égretmenlerin Gstiin yetenek
kavrami hakkindaki gorusleri. Kastamonu Egitim Dergisi, 20(2), 423-436.

Akbayrak, K., & Oguz Namdar, A. (2020). An action research on getting gifted primary school 4th grade
students to acquire entrepreneurship skills through creative drama method. In H. Babacan, M. Eraslan
& A. Temizer (Editors). Academic Studies in Social Science. (pp 138-159). Cetinje, Montenegro: Ivpe.

Akdag, E. M., Koksal, M. S., & Ertekin, P. (2017). Ustin yetenekli ortaokul 6grencilerinin fen 6grenmede
zihinsel risk alma davranislarinin sinif diizeyi ve cinsiyet degiskenleri agisindan incelenmesi. Adnan
Menderes Universitesi Sosyal Bilimler Enstitiisii Dergisi, 4(2), 16-25.

Aladag, E., Arikan, A., & Ozenoglu, H. (2021). Nature education: Outdoor learning of map literacy skills and
reflective thinking skill towards problem-solving. Thinking Skills and Creativity, 40, 100815.
https://doi.org/10.1016/j.tsc.2021.100815.

Aladag, S. (2017). The views of class teachers on acquisition of entrepreneurship ability. Journal of Education
and Training Studies, 5(8), 51-61. https://doi.org/10.11114/jets.v5i8.2457.

Altintas, E., & iIgUn, S. (2016). The term "gifted child" from teachers' view. Educational Research and
Reviews, 11(10), 957-965.

E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 5, ss. 238-257 .

249



https://doi.org/10.1016/j.tsc.2021.100815
https://doi.org/10.11114/jets.v5i8.2457

. E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 5, pp. 238-257

Andersen, L. (2014). Visual-spatial ability: Important in STEM, ignored in gifted education. Roeper Review: A
Journal on Gifted Education, 36(2), 114-121. https://doi.org/10.1080/02783193.2014.884198.

Anderson, J. C., & Gerbing, D. W. (1984). The effect of sampling error on convergence, improper solutions,
and goodness-of-fit indices for maximum likelihood confirmatory factor analysis. Psychometrika,
49(2), 155-173. https://doi.org/10.1007/BF02294170.

Assouline, S. G, Nicpon, M. F., & Doobay, A. (2009). Profoundly gifted girls and autism spectrum disorder: A
psychometric case study comparison. Gifted Child Quarterly, 53(2), 89-105.
https://doi.org/10.1177/0016986208330565.

Bayazit, I, & Harput, D. (2019). Giftedness and spatial thinking: A qualitative case study. In K. Aydin, G. C.
Kizilkan, A. Duman, A. O. Cibikdiken (Eds.). International Conference on Mathematics and Mathematics
Education (ICMME 2019) (pp. 319-320). Papers presented at Mathematicians Association, Selguk
University, Konya.

Bilesanmi Awoderu, J. B. (2006). Effect of computer-assisted instruction and simulation/games on the
academic achievement of secondary school students in biology. Sokoto Educational Review, 8(1), 49-
63.

Borzekowski, D. L., Chale, M. L., & Cole, C. (2022). Spatial skills among young children in Morogoro, Tanzania:
Examining the effectiveness of a school-based intervention. International Journal of Early Childhood,
1-27. https://doi.org/10.1007/s13158-022-00317-y

Braun, B., Stopfer, J. M., Miller, K. W., Beutel, M. E,, & Egloff, B. (2016). Personality and video gaming:
Comparing regular gamers, non-gamers, and gaming addicts and differentiating between game
genres. Computers in Human Behavior, 55, 406-412. https://doi.org/10.1016/j.chb.2015.09.041.

Bresciani, S., & Eppler, M. J. (2013, July). Knowledge visualization for social entrepreneurs. In 2013 77th
International Conference on Information Visualisation (pp. 319-324). IEEE.

Buckley, J., Seery, N., & Canty, D. (2018). A heuristic framework of spatial ability: A review and synthesis of
spatial factor literature to support its translation into STEM education. Educational Psychology Review,
30(3), 947-972. https://doi.org/10.1007/s10648-018-9432-z.

Burdon, W. M., & Munro, K. (2017). Simulation — is it all worth it? The impact of simulation from the
perspective of accounting students. The International Journal of Management Education, 15(3), 429-
448. https://doi.org/10.1016/j.ijme.2017.07.001.

Carroll, J. B. (1993). Human cognitive abilities: A survey of factor-analytic studies. Cambridge: Cambridge
University Press.

Chan, D. W. (2007). Gender differences in spatial ability: Relationship to spatial experience among Chinese
gifted students in Hong Kong. Roeper Review, 29(4), 277-282.
https://doi.org/10.1080/02783190709554423.

Clements, D. H. (1998). Geometric and spatial thinking in young children. Arlington, VA: National Science
Foundation.

Cohen, L, Manion, L., & Morrison, K. (2011). Research methods in education. London: Routledge.

Coxon, S. V. (2012). Innovative allies: Spatial and creative abilities. Gifted Child Today, 35(4), 277-284.
https://doi.org/10.1177/1076217512455480.

Creswell, J. W., & Plano Clark, V. L. (2011). Designing and conducting mixed methods research. Thousand Oaks,
CA: SAGE.

Cetin, S., Sahin, C., Mertol, H., Arcagék, S., & Girgin, D. (2017). Ogrencilerin sosyal bilgiler dersindeki
girisimcilik becerileri: BILSEM ve ilkokul dérdiinci sinif dgrencilerinin karsilastirilmasi. Turkish Journal
of Giftedness & Education, 7(2), 110-125

DeHaan, R. F.,, & Havighurst, R. J. (1961). Educating gifted children. Chicago: University of Chicago Press.

Di, X, & Zheng, X. (2022). A meta-analysis of the impact of virtual technologies on students’ spatial
ability. Educational Technology Research and Development, 70, 73-98. https://doi.org/10.1007/s11423-
022-10082-3

Dorn, D. S. (1989). Simulation games: One more tool on the pedagogical shelf. Teaching Sociology, 17, 1-18.

Ekstrom, R. B, French, J. W., Harman, H. H., & Dermen, D. (1976). Manual for kit offactor-referenced cognitive
tests. Princeton, NJ: Educational Testing Service.

Erogly, S., Deveci, H., & Giirdogan Bayir, O. (2020). Ortaokul égrencilerine yénelik girisimcilik dlcegi'nin
gelistirilmesi. Cumhuriyet International Journal of Education, 9(4), 1204-1224.
http://dx.doi.org/10.30703/cije.696086.

Ertekin, P. (2017). Ustiin yetenekli ortaokul 6grencilerinin uzamsal akil yiiriitme becerilerinin astronomi
konularina yénelik kavramsal anlayslart ve akademik basarian ile iliskisinin incelenmesi
(Yayimlanmamis doktora tezi). inéni Universitesi, Malatya, Ttrkiye.

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2011). How to design and evaluate research in education. New
York: Mc Graw HII.

E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 5, ss. 238-257 .

250


https://psycnet.apa.org/doi/10.1080/02783193.2014.884198
https://doi.org/10.1177%2F0016986208330565
https://doi.org/10.1007/s13158-022-00317-y
https://doi.org/10.1016/j.chb.2015.09.041
https://doi.org/10.1007/s10648-018-9432-z
https://doi.org/10.1016/j.ijme.2017.07.001
https://doi.org/10.1080/02783190709554423
https://doi.org/10.1177/1076217512455480
https://doi.org/10.1007/s11423-022-10082-3
https://doi.org/10.1007/s11423-022-10082-3
http://dx.doi.org/10.30703/cije.696086

. E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 5, pp. 238-257

Gold, A. U,, Pendergast, P. M., Ormand, C. J., Budd, D. A,, Stempien, J. A, Mueller, K. J., & Kravitz, K. A.

(2018). Spatial skills in undergraduate students—Influence of gender, motivation, academic training,
and childhood play. Geosphere, 14(2), 668-683. https://doi.org/10.1130/GES01494.1.

Granic, I, Lobel, A., & Engels, R. C. M. E. (2014). The benefits of playing video games. American Psychologist,
69(1), 66-78. https://doi.org/10.1037/a0034857.

Greenblat, C. S. (1973). Teaching with simulation games: A review of claims and evidence. Teaching
Sociology, 1(1), 62-83. https://doi.org/10.2307/1317334.

Gross, M. U. M. (1993). Exceptionally gifted children. London: Routledge.

Glnes, G., Arikan, A, & Cetin, T. (2020). Analysing the effect of authentic learning activities on achievement in
social studies and attitudes towards Geographic Information System (GIS). Participatory Educational
Research, 7(3), 247-264. https://doi.org/10.17275/per.20.45.7.3.

Glnug, S., & Yilmaz, E. (2021). Eyvah! Cocugum oyun bagimlist mt? Ankara: Egiten Kitap.

Halpern, D. F. (2000). Sex differences in cognitive abilities. Mahwah, NJ: Lawrence Erlbaum Associates.

Hawes, Z. C. K, Gilligan Lee, K. A, & Mix, K. S. (2022). Effects of spatial training on mathematics performance:
A meta-analysis. Developmental Psychology, 58(1), 112-137. http://dx.doi.org/10.1037/dev0001281.

Hayati, A, & Umer, H. M. (2018). Visual thinking in entrepreneurship (Unpublished Master Thesis), Uppsala
University, Uppsala, Sweden.

Hegarty, M., Montello, D. R, Richardson, A. E., Ishikawa, T., & Lovelace, K. (2006). Spatial abilities at different
scales: Individual differences in aptitude-test performance and spatial-layout learning. Intelligence,
34(2), 151-176. https://doi.org/10.1016/j.intell.2005.09.005.

Hegarty, M., Richardson, A. E., Montello, D. R, Lovelace, K., & Subbiah, I. (2002). Development of a self-report
measure of environmental spatial ability. Intelligence, 30(5), 425-447. https://doi.org/10.1016/S0160-
2896(02)00116-2.

Heinz, W. (2002). Transition discontinuities and the biographical shaping of early work careers. Journal of
Vocational Behavior, 60, 220-240.

Hodgkiss, A., Gilligan, K. A., Tolmie, A. K, Thomas, M. S., & Farran, E. K. (2018). Spatial cognition and science
achievement: The contribution of intrinsic and extrinsic spatial skills from 7 to 11 years. British Journal
of Educational Psychology, 88(4), 675-697. https://doi.org/10.1111/bjep.12211.

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling, 6, 1-55.
http://dx.doi.org/10.1080/10705519909540118.

Iredale, N. (1993). Enterprise education in primary schools: A survey in primary schools: A survey in two
Northern LEAs. Education+ Training, 35(4), 22-29.

ikiz, F. E,, Yorik, C., Asicl, E,, Tanrikulu, M., Ceylan, i., & Oztirk, B. (2015). Yaraticilik, girisimcilik ve psikolojik
danisma. Bati Anadolu Egitim Bilimleri Dergisi, 6(11), 37-63.

Jardim, J. (2021). Entrepreneurial skills to be successful in the global and digital world: Proposal for a frame of
reference for entrepreneurial education. Education Sciences, 11(7), 356.
https://doi.org/10.3390/educsci11070356.

Keles, T., & Yazgan, Y. (2022). Indicators of gifted students’ strategic flexibility in non-routine problem
solving. International Journal of Mathematical Education in Science and Technology, 1-22.
https://doi.org/10.1080/0020739X.2022.2105760

Kell, H., Lubinski, D., Benbow, C., & Stieger, J. (2013). Who rises to the top? Early indicators. Psychological
Science, 24(5), 648-659. https://doi.org/10.1177/0956797612457784.

Kizkapan, O., & Nacaroglu, O. (2021). An examination of relationship between gifted students’ scientific
creativity and science-based entrepreneurship tendencies. Malaysian Online Journal of Educational
Science, 9(1), 1-13.

Kline, E., 8 Meckstroth, E. A. (1985). Understanding and encouraging the exceptionally gifted. Roeper Review,
8(1), 24-30. https://doi.org/10.1080/02783198509552922.

Kosa, T, & Kalay, H. (2018). Evaluation of the learning environment designed for developing 7th grade
students’ spatial orientation skills. Kastamonu University Kastamonu Education Journal, 26(1), 83-92.
https://doi.org/10.24106/kefdergi.348100.

Kroesbergen, E. H., Van Hooijdonk, M., Van Viersen, S., Middel Lalleman, M. M. N., & Reijnders, J. J. W. (2016).
The psychological well-being of early identified gifted children. Gifted Child Quarterly, 60(1), 16-30.
https://doi.org/10.1177/0016986215609113.

Kurnaz, A. (2018). Examining effects of mathematical problem-solving, mathematical reasoning and spatial
abilities on gifted students’ mathematics achievement. World Scientific Research, 5(1), 37-43.

Kuss, D. J.,, & Griffiths, M. D. (2012). Online gaming addiction in children and adolescents: A review of
empirical research. Journal of Behavioral Addictions, 1(1), 3-22. https://doi.org/10.1556/jba.1.2012.1.1.

Linn, M. C,, & Petersen, A. C. (1985). Emergence and characterization of sex differences in spatial ability: A
meta-analysis. Child Development, 56(6), 1479-1498. https://doi.org/10.2307/1130467.

E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 5, ss. 238-257 .

251


https://doi.org/10.1130/GES01494.1
https://psycnet.apa.org/doi/10.1037/a0034857
https://doi.org/10.2307/1317334
https://doi.org/10.17275/per.20.45.7.3
http://dx.doi.org/10.1037/dev0001281
https://doi.org/10.1016/j.intell.2005.09.005
https://doi.org/10.1016/S0160-2896(02)00116-2
https://doi.org/10.1016/S0160-2896(02)00116-2
https://doi.org/10.1111/bjep.12211
https://doi.org/10.3390/educsci11070356
https://doi.org/10.1080/0020739X.2022.2105760
https://doi.org/10.1177%2F0956797612457784
https://doi.org/10.1080/02783198509552922
https://doi.org/10.24106/kefdergi.348100
https://doi.org/10.1177%2F0016986215609113
https://doi.org/10.1556/jba.1.2012.1.1
https://doi.org/10.2307/1130467

. E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 5, pp. 238-257

Liu, C. C,, Cheng, Y. B, & Huang, C. W. (2011). The effect of simulation games on the learning of
computational problem solving. Computers & Education, 57(3), 1907-1918.
https://doi.org/10.1016/j.compedu.2011.04.002.

Lohman, D. F. (1979). Spatial ability: Review and re-analysis of the correlational literature. Stanford University
Technical Report No. 8.

Lohman, D. F. (1988). Spatial abilities as traits, processes, and knowledge. In R. J. Sternberg (Ed.), Advances in
the psychology of human intelligence (pp. 181- 248). Hillside, NJ: Lawrence Erlbaum Associates
Publishers.

Lovecky, D. V. (1994). Exceptionally gifted children: Different minds. Roeper Review, 17(2), 116-120.
https://doi.org/10.1080/02783199409553637.

Markusic, M. (2012). Unusual Behaviors of Gifted Students. Retrieved from
http://www.brighthubeducation.com/teaching-gifted-students/49993-disciplining-bad-behavior-in-
gifted-children/

Marland, S. P. (1972, March). Education for the gifted and talented (Report to the Congress of the United
States by the U.S. Commissioner of Education). Washington, DC: U.S. Government Printing Office.

Marsh, H. W., Balla, J. R, & McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory factor analysis:
The effect of sample size. Psychological Bulletin, 103(3), 391-410. https://doi.org/10.1037/0033-
2909.103.3.391.

Mathewson, J. H. (1999). Visual-spatial thinking: An aspect of science overlooked by educators. Science
Education, 83(1), 33-54. https://doi.org/10.1002/(SICI)1098-237X(199901)83:1<33::AID-SCE2>3.0.CO;2-
Z.

Mazurek, M. O., & Engelhardt, C. R. (2013). Video game use in boys with autism spectrum disorder, ADHD, or
typical development. Pediatrics, 132(2), 260-266.

McGee, M. G. (1979). Human spatial abilities: Psychometric studies and environmental, genetic, hormonal,
and neurological influences. Psychological Bulletin, 86(5), 889-918. https://doi.org/10.1037/0033-
2909.86.5.889.

Ministry of National Education. (2005). Primary education lesson teaching program and guidebook for the 4th
and 5th grades. Ankara: State Books Office.

Newcombe, N. S. (2013). Seeing relationships: Using spatial thinking to teach science, mathematics, and
social studies. American Educator, 37(1), 26-31.

Nunnally, J. C. (1978). Psychometric theory (2nd Ed.). New York, NY: McGraw-Hill.

Ozbay, Y., & Palanci, M. (2011). Ustiin yetenekli cocuk ve ergenlerin psikososyal &zellikleri. Sakarya
Universitesi Egitim Fakdiltesi Dergisi, 22 (Aralik), 89-108.

Ozcelik, A., & Akgiindiiz, D. (2018). Evaluation of out-of-school STEM training with superior/ gifted students.
Trakya University Journal of Education Faculty, 8(2), 334-351.

Peters, V. A. M., & Vissers, G. A. N. (2004). A simple classification model for debriefing simulation
games. Simulation & Gaming, 35(1), 70-84.

Ramful, A., Lowrie, T., & Logan, T. (2017). Measurement of spatial ability: Construction and validation of the
spatial reasoning instrument for middle school students. Journal of Psychoeducational
Assessment, 35(7), 709-727. https://doi.org/10.1177/0734282916659207.

Renaud, L., & Suissa, S. (1989). Evaluation of the efficacy of simulation games in traffic safety education of
kindergarten children. American Journal of Public Health, 79(3), 307-309.

Rodrigues, R.G,, Dinis, A, do Paco, A, Ferreira, J. 8 Raposo, M. (2012). The effect of an entrepreneurial training
programme on entrepreneurial traits and intention of secondary students. In T. Burger Helmche (Ed.),
Entrepreneurship—Born, made and educated (77-92). Rijeka, Croatia: InTech.

Sattler, J. M. (2001). Assessment of children (4th ed.), San Diego: Sattler.

Sazalli, H., Sungkono, S., Rashaun, M., & Muzakir, K. (2021). Effects of Creative Video Games on Creativity. The
Course Projects.

Sevgili Kogak, S. (2019). Ustiin yetenekli cocuklarin dijital oyunlara yénelik gérislerinin incelenmesi. Journal of
Gifted Education and Creativity, 6(2) , 87-102

Sezer, S. (2015). Ustiin yeteneklilerin sinif icinde olumsuz davranislari ve yénetilmesine iliskin 6gretmen
gorusleri. Uluslararast Tiirk Egitim Bilimleri Dergisi, 3(4), 317-333.

Silverman, L. (1989). The visual-spatial learner. Preventing School Failure, 34, 15-20.
https://doi.org/10.1080/1045988X.1989.9944547.

Soluki, S., Yazdani, S., Ajmandnia, A. A., Fathabadi, J., Hassanzadeh, S., & Nejati, V. (2021). Comprehensive
assessment of spatial ability in children: A computerized tasks battery. Advances in Cognitive
Psychology, 17(1), 38-48. https://doi.org/10.5709/acp-0315-0.

Sorby, S. A. (2009). Educational research in developing 3-d spatial skills for engineering students.
International Journal of Science Education, 31(3), 459-480.
https://doi.org/10.1080/09500690802595839.

E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 5, ss. 238-257 .

252


https://doi.org/10.1016/j.compedu.2011.04.002
https://doi.org/10.1080/02783199409553637
http://www.brighthubeducation.com/teaching-gifted-students/49993-disciplining-bad-behavior-in-gifted-children/
http://www.brighthubeducation.com/teaching-gifted-students/49993-disciplining-bad-behavior-in-gifted-children/
https://doi.org/10.1002/(SICI)1098-237X(199901)83:1%3c33::AID-SCE2%3e3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1098-237X(199901)83:1%3c33::AID-SCE2%3e3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1098-237X(199901)83:1%3c33::AID-SCE2%3e3.0.CO;2-Z
https://doi.org/10.1037/0033-2909.86.5.889
https://doi.org/10.1037/0033-2909.86.5.889
https://doi.org/10.1177%2F0734282916659207
https://doi.org/10.1080/1045988X.1989.9944547
https://doi.org/10.5709/acp-0315-0
https://doi.org/10.1080/09500690802595839

. E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 5, pp. 238-257

Stylianou, D. A. (2002). On the interaction of visualization and analysis: The negotiation of a visual
representation in expert problem solving. The Journal of Mathematical Behavior, 21(3), 303-317.
https://doi.org/10.1016/S0732-3123(02)00131-1.

Sahin, C., Mertol, H., Arcagdk, S., & Kayapinar, E. (2014). Ustiin zekali ogrenciler ile ilkdgretim dgrencilerinin
girisimcilik algilarinin karsilastinimasi. Journal of Educational Science, 2(3), 32-41.

Sanli, C. (2020). The analysis of spatial thinking skills in the questions included within social sciences
coursebooks. International Journal of Geography and Geography Education (IGGE), 42, 118-132.
https://doi.org/10.32003/igge.724028.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston, MA: Pearson.

Tannenbaum, A. J. (2003). The meaning and making of giftedness. In N. Colangelo & G.A. Davis (Eds.).
Handbook of gifted education (pp. 45-59). Boston: Allyn & Bacon Publications.

Tassell, J.L., Novak, E., Wu, M. (2018). Video game play, mathematics, spatial skills, and creativity—a study of
the iImpact on teacher candidates. In Freiman, V., Tassell, J. (eds) Creativity and Technology in
Mathematics Education. Mathematics Education in the Digital Era, vol 10. Springer, Cham.
https://doi.org/10.1007/978-3-319-72381-5_12

Tolan, S. S. (2018). The value and importance of mindfulness for the highly to profoundly gifted child. Gifted
Education International, 34(2), 193-202. https://doi.org/10.1177/0261429417716348.

Toprakgl, E. (2017). Stnif y6netimi. Pegem Akademi Yayinlari (3.Baski)

Ulus, L, Yaman, Y., & Yalgintas-Sezgin, E. (2019). Sense of humour in gifted children. Turkish Journal of
Giftedness & Education, 9(1). 61-78.

Uttal, D. H., Meadow, N. G, Tipton, E.,, Hand, L. L, Alden, A. R,, Warren, C., & Newcombe, N. S. (2013). The
malleability of spatial skills: A meta-analysis of training studies. Psychological Bulletin, 139(2), 352—
402. https://doi.org/10.1037/a0028446.

Vaivre-Douret, L. (2011). Developmental and cognitive characteristics of “high-level potentialities” (highly
gifted) children. International Journal of Pediatrics, ID 420297. https://doi.org/10.1155/2011/420297.

Vieites, V., Pruden, S. M., & Reeb-Sutherland, B. C. (2020). Childhood wayfinding experience explains sex and
individual differences in adult wayfinding strategy and anxiety. Cognitive Research: Principles and
Implications, 5(12), 1-16. https://doi.org/10.1186/s41235-020-00220-x.

Wai, J., Lubinski, D., & Benbow, C. P. (2009). Spatial ability for STEM domains: Aligning over 50 years of
cumulative psychological knowledge solidifies its importance. Journal of Educational Psychology,
107(4), 817-835. https://doi.org/10.1037/a0016127.

Wai, J., & Worrell, F. C. (2015). Helping disadvantaged and spatially talented students fulfill their potential:
Related and neglected national resources. Policy Insights from the Behavioral and Brain Sciences, 3(1),
122-128. https://doi.org/10.1177/237273221562131.

Walters, J., & Frei, S. (2007). Managing classroom behavior and discipline. USA: Shell Education Press.

Wauck, H. C. (2020). A data-driven, player-centric approach to designing spatial skill training video
games (Unpublished coctoral dissertation). University of Illinois at Urbana-Champaign, Illinois, USA.

Wongphuka, K., Chai-Aroon, T., Phainoi, S., & Boon-Long, P. (2017). Social entrepreneur competencies of
social activists involved with children and youths: A case study of Nan province, Thailand. Kasetsart
Journal of Social Sciences, 38(2), 143-149.

Wood, V., & Laycraft, K. (2020). How can we better understand, identify, and support highly gifted and
profoundly gifted students? A literature review of the psychological development of highly-
profoundly gifted individuals and overexcitabilities. Annals of Cognitive Science, 4(2), 143-165.
https://doi.org/10.36959/447/348.

Yangin, Y. E. Ozdemir, P, & Yangin, S. (2022). An investigation of gifted high school students’ bioethical
approaches to genetics and biotechnology applications in terms of 21st century skills and basic
scientific literacy skills. Egitim Kuram ve Uygulama Arastumalart Dergisi, 8(2), 142-161.

Yilmaz, E., Yel, S., & Griffiths, M. D. (2022,). Comparison of value perception of children in playing
videogames and traditional games: Turkish and British samples. Education and Science, 47(210), 41-66.
http://dx.doi.org/10.15390/EB.2022.10574.

Yilmaz, E., Yel, S., & Griffiths, M. D. (2022;,). Comparison of children's social problem-solving skills who play
videogames and traditional games: A cross-cultural study. Computers & Education, 187, 104548.
https://doi.org/10.1016/j.compedu.2022.104548.

Yoleri, S., Tetik, G., & Cetken, H. S. (2018). Okul 6ncesi 6gretmenlerinin Ustlin yetenekli cocuklar hakkindaki
géruslerinin belirlenmesi (Usak ili 8rnegi). Gazi Universitesi Gazi EGitim Fakiiltesi Dergisi, 38(1), 159-
183.

Yurtseven, R, & Ergiin, M. (2018). ilkokul &grencilerinin girisimcilik becerilerinin gelistirimesine yénelik
o6gretmen gorlsleri. International Journal of Social Science Research, 7(1), 118-140.

E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 5, ss. 238-257 .

253



https://doi.org/10.1016/S0732-3123(02)00131-1
https://doi.org/10.32003/igge.724028
https://doi.org/10.1177%2F0261429417716348
https://doi.org/10.1037/a0028446
https://doi.org/10.1155/2011/420297
https://psycnet.apa.org/doi/10.1186/s41235-020-00220-x
https://doi.org/10.1037/a0016127
https://doi.org/10.1177/237273221562131
https://doi.org/10.36959/447/348
http://dx.doi.org/10.15390/EB.2022.10574
https://doi.org/10.1016/j.compedu.2022.104548

. E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 5, pp. 238-257

Video Oyunlarunn Ustiin Yetenekli Cocuklarin Mekéansal Yonelim ve Girisimcilik
Becerileri Uzerindeki Etkisinin Belirlenmesi

Dr. Eyiip Yimaz Dr. Yudiz Yddirum
Aydin Adnan Menderes Universitesi - Tiirkiye Aydin Adnan Menderes Universitesi - Tiirkiye
ORCID: 0000-0002-0336-1747 ORCID: 0000-0001-8434-5062
eyup.yilmaz@adu.edu.tr yildizyldrm@gmail.com

Ars.Grv. Alaattin Artkan
Aydin Adnan Menderes Universitesi - Tiirkiye
ORCID: 0000-0003-0211-2009
alaattin.arikan@adu.edu.tr

Ozet:

Bu calismada video oyunlarinin istiin yetenekli cocuklarin mekdnsal yénelim ve
girisimcilik becerileri (izerindeki etkisinin incelenmesi amaglanmustir. Arastirmada
eszamanlt i¢c ice desene dayali karma yéntem kullandmstir. Calismanin nicel
kisminda seckisiz 6n test son test kontrol gruplu desen, nitel kisminda ise durum
calismasindan yararlandmustir. Arastima Bilim ve Sanat Merkezi'nde destek
egitimine gelen 21 goniillii ortaokul égrencisi ile yiiriitilmdstiir. Calismanin deney
grubunda 10, kontrol grubunda 11 égrenci yer almistir. Arastirmada veri toplama
aract olarak Uzamsal Yénelim Testi, Ortaokul Ogrencilerine Yénelik Girisimcilik
Olcegi ve Haftalik ilerleme Formu kullandmustir. Ek olarak her bir grencinin
oyundaki kariyer ilerlemeleri ve profilleri her hafta uygulama sonunda
fotograflanmustir. Deney grubundaki Ogrenciler Euro Truck Simulator 2 video
oyununun 6 hafta boyunca oynamuslardtir. Deneysel uygulama sonrasinda deney ve
kontrol grubunda yer alan (stiin yetenekli 6grencilerin én-test puanlarina gére son-
test puanlarinda istatiksel olarak anlamlt bir sekilde farklilasma olmadigi
belirlenmistir. Ayrica deney grubunun én test ve son test puanlart arasinda da
manidar bir farklilik olmadigt gériilmisttir. Bu sonug deney ve kontrol gruplarinda
gergeklestirilen uygulamalann dstiin yetenekli 6grencilerin mekdnsal yénelim ve
girisimcilik becerilerini manidar olarak farklilastrmadigint géstermektedir. Nitel
bulgular, tstiin yetenekli cocuklarin daha ¢ok kazandiklart parayt biriktirmeyi tercih
ettiklerini, risk almadiklarint ve dusiik riskli tastmali driinleri tastmayt tercih
ettiklerini ortaya koymustur. Bu sonuclar girisimcilik becerisinin en dnemli
gostergelerinden  biri  olan risk alma alt davranisinin  gésterilmedigini
géstermektedir. Nicel bulgularin nitel bulgularla desteklendigi gériilmektedir. Ustiin
yetenekli dgrencilerin  potansiyellerini daha iyi ortaya koyabilecekleri ve
tekdtizelikten uzak gittikce zorlasan/karmasiklasan gérevler iceren uygulamalarin
onlanin girisimcilik ve mekdnsal becerileri lizerindeki etkisi incelenerek elde edilen
sonuglar karstlagtirlabilir.

Anahtar kelimeler: Ustiin yetenekli cocuklar, Mekdansal yonelim, Girisimcilik, Video
oyunlar, Beceri egitimi
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Genisletilmis Ozet

Problem: Genel itibariyle mekani anlamaya, yorumlamaya ve ona gore hareket etmeye yénelik becerilere
ise mekansal beceriler denilmektedir. Mekansal becerilere sahip olmak 6grenciler agisindan 6grenme
strecinin ayrilmaz bir parcasi olarak kabul edilmektedir (Kell vd., 2013). Yapilan calismalar mekansal
beceriler ile bilim, teknoloji, mihendislik ve matematik (STEM) alanlarindaki basari arasinda guclu bir
iliski oldugu gostermektedir (Buckley vd., 2018; Wai vd., 2009). Bu gticlii iliski sadece STEM'i degil, sosyal
bilgiler gibi farkh disiplinlerdeki basariy1 da kapsamaktadir. (Newcombe, 2013).

Literatlr incelendiginde cok farkli yaklasimlar olsa da (Carroll, 1993; Hegarty vd., 2006; McGee,
1979; Linn & Petersen, 1985; Lohman, 1979; Lohman, 1988; Uttal vd., 2013) genel anlamda mekansal
beceriler; mekansal yonelim, mekansal gorsellestirme ve zihinsel dondiirme alt faktorlerine ayrildigi ifade
edilebilir (Ramful vd., 2017). Mekéansal yonelim; mekanda konumumuzu bilmemize, mekansal 6gelere
gore konumumuzu ayarlamamiza, kendi kendimize ya da harita veya navigasyon uygulamalari gibi cesitli
araclarla gezinmemize olanak taniyan becerilerimizdir. Mekansal yonelim egitim ortaminda uygulamaya
donik olarak en fazla gelistirebilecegimiz becerilerden birisidir. Mekénsal yonelim ya da genel olarak
mekansal beceriler cok énemli olmasina ragmen egitimciler tarafindan ihmal edilmektedir (Mathewson,
1999). Potansiyel faydalar goz onine alindiginda, cocuklarin mekansal yodnelim becerilerinin
gelistiriimesinin oldukca énemli oldugu sdylenebilir. Ozellikle diisiik ve orta gelirli tilkelerde mekansal
beceri egitimi ¢ocuklarin yaraticiligini ve potansiyelini gelistirmeye ve ortaya koymaya imkan taniyabilir
(Borzekowski vd., 2022).

Diger taraftan Ulkelerin ekonomik gelisimlerini sirdlrebilmeleri ve rekabetgi bir yapiya sahip
olmalari hizla degisen ve gelisen diinya ekonomisine ayak uydurabilmeleri agisindan kacinilmazdir. Bu
rekabet glclinln 6zlinde girisimci yani yenilik yapma cesareti olan, risk alan, 6zgtiveni yiiksek, inisiyatif
alabilen ve yaratici bireyler bulunmaktadir (Aladag, 2017). Iredale (1993) yliksek motivasyon ve 6zglivene
sahip olma, daha bagimsiz ve sorumluluk sahibi olma, distincelerinde ve eylemlerinde daha yaratici
olma, daha fazla inisiyatif alabilme, firsatlari daha iyi degerlendirebilme, basarisizliklarla daha iyi basa
¢ikabilme, kaynaklari daha iyi yonetebilme, grup ici calismaya daha yatkin olma, riskleri daha iyi
hesaplayabilme ve karsilastigi problemleri daha iyi ¢6zlimleyerek karar verebilme becerilerinin girisimci
bireylerin sahip oldugu temel beceriler oldugunu vurgulamaktadir. Girisimcilik ve mekansal yonelim
becerisi diger pek cok beceride oldugu gibi erken yaslarda kazandirilmasi ve gelistiriimesi gereken bir
becerilerdir. Nitekim Heinz (2002), bireylerin gelecek yasamlarinda elde edebilecedi basarilarin ya da
basarisizliklarin temelinde kisisel, ailevi ve edinilen deneyimlerin dnemli bir rol oynadigini belirtmektedir.
Dolayisiyla Milli Egitim Bakanhgi (MEB) tarafindan hazirlanan ve 2005 yili itibariyle kullanima sunulan
“Sosyal Bilgiler Dersi Ogretim Programinda” mekani algilama, harita okuryazarligi, konum analizi ve
girisimcilik becerilerine yer verilerek bu becerilerin erken yaslardan itibaren cocuklara kazandirilmasi
hedeflenmistir (MEB, 2005).

Ustiin yetenekli cocuklar tipik olarak yiiksek bilissel yetenege sahiptirler yani ortalamanin tizerinde
zeka dizeyine (IQ) sahip olmak Ustilin yetenegin klasik bir 6zelligi olarak kabul edilir (Marland, 1972).
Cunkl her ne kadar ustiin yetenekliligin gostergelerini tespit etmek igin cesitli gostergeler (cocuklarin
davranislarina ve gelisimlerine yonelik 6gretmen ve ebeveyn gozlemi, okul basarisi vb.), bu 6grencileri
belirlemek adina Uzerinde genis bir fikir birligine varilmis tek yontem cocuklarin 1Q degerlerinin
saptanmasidir (Vaivre-Douret, 2011). Ustiin yeteneklilerin egitiminde gérsel-mekansal yetenek nadiren
dlculir ve nispeten ihmal edilir (Andersen, 2014). Ustiin yetenekli cocuklarin &zelliklerinin
kesfedilememesi ve dogru zamanda dogru egitimin verilememesi toplum agisindan telafisi mimkin
olmayan kayiplara yol acabilir. Egitim politikalarinin ¢ogunlugun ortak yeteneklerini kesfetmeye
odaklanmasi, bu 6grencilere yeterli destegin saglanamamasi gibi nedenler Ustiin yetenekli cocuklarin
g0z ardi edilmesine, basarisiz olmalarina veya egitim stirecinden sikilmalarina yol agmaktadir (Altintas &
llgtin, 2016; Kroesbergen vd., 2016). Diger yandan, “Ustin yetenekli cocuklar yardim almadan kendi
kendilerine 6grenebilir" algisi onlarin ihtiyag duydugu egitim hizmetlerinin ihmal edilmesine ve
dolayisiyla da sahip olduklari potansiyellerini tam olarak yansitamamalarina neden olabilir. Dolayisiyla
Ustin yetenekli c¢ocuklarin sahip olduklari potansiyellerinin tamamini ortaya c¢ikarabilmelerini
saglamalarina yardimci olacak ve onlarin ilgi, istek ve yeteneklerini dikkate alan alternatif yollardan
yararlanilmasi ihtiyacini ortaya koymaktadir.
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Oyun, hos vakit gecirmek Uzere bireysel veya birlikte gergeklestirilen bedensel, zihinsel ve
duyussal faaliyetler olarak tanimlanabilir (Toprakgi, 2017). Gergek yasamda oyunlarin egitimde
kullanildigi gibi, arastirmacilarin da belirtti§gi Uzere iki durumdan 6tirl similasyon tiriindeki video
oyunlardan ¢ocuklarin beceri gelisimleri agisindan yararlanilabilir. Birincisi arastirmalar (Granic, vd., 2014;
Kuss & Griffiths, 2012; Yilmaz vd., 2022a) gdstermektedir ki glinimuiz teknoloji ¢caginda video oyunlari
neredeyse tim cocuklarin ve ergenlerin hayatlarinin dnemli eglence ve bos zaman aktivitesi haline
gelmistir. Bunun yaninda yeni nesil video oyunlarinin kullanicilara daha gercekgi icerikler sunmasi,
oyunculari eglendirirken ayni zamanda da bilgi ve beceriler kazandirabilmesi bu oyunlari diger pek ¢ok
yonteme goére daha avantajli bir konuma sokmaktadir (Di & Zheng, 2022; Wauck, 2020). Her ne kadar
simiilasyon oyunlarinin cocuklarin farkli bilissel, duyussal ve psikomotor becerileri lizerindeki etkisini
arastiran farkli calismalar gerceklestiriimis olsa da arastirmacilarin bilgisi dahilinde Ustlin yetenekli
ogrencilerin mekansal yonelim ve girisimcilik becerilerini inceleyen ¢alisma bulunmamaktadir. Bunun
yaninda Ustin yetenekli 6grencilerin mekansal becerileri incelenirken genelde mekéansal gorsellestirme
ve zihinsel déndirme alt faktorlerinin kullanildigi belirlenmistir. Ustiin zekah dgrencilerin mekansal
yonelim becerilerinin inceleyen cok az calismaya rastlanmistir (Chan, 2007). Ustelik sayisal, sdzel ve
uzamsal sembol sistemleri g6z 6niine alindiginda mekéansal beceriler Ustiin yetenekli egitimde hesaba
katilmasi gerekir (Wai & Worrell, 2015). Dolayisiyla bu ¢alismanin amaci simulasyon turiindeki bir video
oyun olan “Euro Truck 2 (ETS2)" video oyununun Ustiin yetenekli 6grencilerin mekansal yonelim ve
girisimcilik becerileri Gzerindeki etkisinin belirlenmesidir.

Yontem: Dolayisiyla bu arastirma eszamanli i¢ ice desene dayali olarak yiritllmuis bir karma yontem
arastirmasidir. ic ice desende, arastirmadaki nicel veriler ile iliskili olarak nitel verileri de ikinci bir veri
olarak toplamak ve analiz etmek s6z konusudur (Cresswell & Plano Clark, 2011). Arastirmanin deney
grubu 10 (4 kiz, 6 erkek), kontrol grubunda ise 11 (4 kiz, 7 erkek) 6grenciden olusmaktadir. Tim
ogrencilerin yaslar 10 ile 13 arasinda degismektedir. Arastirmada veri toplama araci olarak “Uzamsal
Yénelim Testi (UYT)", “Ortaokul Ogrencilerine Yénelik Girisimcilik Olcegi (OOGYO)” ve “Haftalik ilerleme
Formu” kullanilmistir. Ek olarak her bir 6grencinin oyundaki kariyer ilerlemeleri ve profilleri her hafta
uygulama sonunda fotograflanmistir. Bu fotograflardan bakiye, tamamlanan teslimat sayisi, iptal edilen
teslimat sayisi, ¢ekici adedi, kesfedilen yollar ylzdesi, dorse adedi ve garaj adedi gibi degiskenlerin
incelenmesi amaclanmistir. On test uygulamasindan sonra &grencilere bir haftalik uyum calismasi
yapiimistir. Oryantasyon calismasi kapsaminda oyunda nasil hesap acilacagi ogretilerek oyunda
gerceklestirebilecekleri uygulamalardan ve oyunda klavye (tus takimi) ve mouse kullanimindan séz
edilmistir. Ayrica tus takiminda hangi tusla ne islem yapildigina dair bir form 6grencilere her uygulama
haftasinda tekrar dagitilmistir. Deneysel uygulama ise alti hafta boyunca ve haftada 2 saat olacak sekilde
gerceklestirilmis ve ardindan son testler uygulanmistir. Nitel veriler kapsaminda 6grenciler her hafta
"haftalik ilerleme formunu” doldurmus ve ayrica 6grencilerin uygulamanin sonunda oyun kariyer/profil
ekrani arastirmacilar tarafindan fotograflanarak kaydedilmistir.

Sonuclar: Alti hafta boyunca devam eden deneysel uygulama sonrasinda yapilan sontest sonugclari
incelendiginde; deney ve kontrol grubunda yer alan Ustlin yetenekli 6grencilerin dntest puanlarina gére
sontest puanlarinda istatiksel olarak manidar bir sekilde farklilasma olmadigi belirlenmistir. Elde edilen
bu sonug birkac sekilde yorumlanabilir. Oncelikle alanyazin géstermektedir ki Gstiin yetenekli 6grenciler
tekrarlayan gorevleri yapma konusunda istekli olmamakla birlikte sabirsizlardir (Markusic, 2012; Ozbay
ve Palanci, 2011). Her ne kadar video oyunlari ¢cocuklar tarafindan en fazla tercih edilen bos zaman
etkinliklerinden birisi olsa da arastirmalar ¢ocuklarin agirhkh olarak birincil Gretim amaci eglence olan
(6rn. aksiyon, macera, rol yapma vb.) video oyunlari tercih ettigini, egitsel ve ciddi (serious) oyunlari (6rn.
similasyon tirl oyunlar) ise daha en az tercih ettiklerini gostermektedir (Mazurek & Engelhardth, 2013;
Yilmaz vd., 2022a). Dolayisiyla haftalar boyunca oyun icerisinde benzer seyleri yapmak (6rn. tir sirmek)
Ustlin yetenekli cocuklar icin bir stire sonra sikici bir faaliyet olarak algilanmis ve bu durum onlarda siirece
iliskin motivasyon kaybina neden olmus olabilir.

Calismada elde edilen bir diger sonug ise deney ve kontrol gruplarinin sontest girisimcilik puanlari
arasinda istatiksel olarak manidar bir farklihgin olmadigidir. Bu bulgu elde edilen nitel bulgular ile de
orttismektedir.  Ogrencilerin - “haftalik ilerleme raporlar” ile fotograflanan kariyer gelisimleri
incelendiginde 6grencilerin alti hafta sonunda sadece ¢ok az bir boéliminiin (n=3) ¢ekici aldigi, bununla
beraber hicbir 6grencinin farkli bir girisimde (dorse, garaj satin alma, sofor calistirma veya sirket kurma
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vb.) bulunmadigi gérilmistir. Ogrencilerin teslimatlardan kazandiklari paralari ise genellikle biriktirme
yoluna gittikleri nadiren yatirim yapmayi tercih ettikleri belirlenmistir. Yapilan ¢alismalar incelendiginde
benzer sonuclara ulasildigi gérilmektedir. Sahin vd. (2014) Ustiin yetenekli dgrenciler ile normal egitime
devam eden 6grencilerin girisimcilik becerileri arasinda manidar farklilik olmadigini tespit etmistir.
Bununla beraber yapilan bazi arastirmalarda Ustiin yetenekli 6grencilerin bilime dayali girisimcilik
becerilerinin yiiksek oldugu bulunmustur (Akdag vd., 2017; Kizkapan & Nacaroglu, 2021; Ozcelik &
Akglndtz; 2018). Ancak mevcut calismada ele alinan ginlik yasama dair girisimcilik becerisi bilime
dayali girisimcilik becerisinden farklidir ve ters orantili olabilir

Sunwrliliklar ve Gelecek Calismalar: Bu calismanin bahsedilmesi gereken bazi sinirliliklari mevcuttur.
Arastirmaya katilan bazi 6grenci ailelerinin dijital oyunlara karsi 6nyargilara sahip olmasi ve dgrenciler
ile uygulama yapilan okulun yogun programlarinin olmasi nedeniyle calisma haftada iki saat ve toplam
12 saat ile sinirlandirimistir. Gelecekte dijital oyunlara karsi dnyargisi problemi olmayan ailelerin
cocuklari ile daha uzun sureli calismalar yapilabilir. Bir diger sinirhlik ise Ustlin yetenekli cocuklar,
karakteristik ozelliklerinden dolayi onlar icin rutin sayilabilecek uygulamalardan (oyun icerisinde surekli
olarak benzer eylemleri gerceklestirmek) normal égrencilere nazaran daha cabuk sikilabilmektedir. ileriki
calismalarda Ustlin yetenekli 6grencilerin potansiyellerini daha iyi ortaya koyabilecekleri ve tekdiizelikten
uzak gittikce zorlasan/karmasiklasan gorevler iceren uygulamalar (6rnegin dijital oyun tasarlamak)
kullanilarak onlarin girisimcilik ve mekansal becerileri izerindeki etkisi incelenebilir ve elde edilen
sonuglar karsilastirilabilir. Uygulamalarin gerceklestirilebilmesi icin okul bilgisayarlarina ihtiya¢ duyulmasi
ve bu bilgisayarlarin ayni zamanda okuldaki 6gretmenler tarafindan aktif olarak kullanilmasi uygulama
saatlerinin sinirlandiriimasina neden olan bir diger dnemli etmendir. Bu tlr bir sinirlilik yasanmamasi ve
gelisen teknolojinin egitime buitlnlestiriimesi adina ilerideki calismalarda imkanlar dahilinde cep
telefonu, sanal gerceklik, artirilmis gerceklik vb. cihaz araciligiyla daha uzun soluklu uygulamalar
yapilarak elde edilen sonuglar karsilastirilabilir.
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