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Abstract

The aim of this research is to demonstrate the effect of various mind games, played by students
identified as gifted in the elementary school age, on their analytical thinking, critical thinking and
decision making skills. To fulfill this aim, the research made use of experimental research pattern
and used single group, pre/post-test experimental pattern, which counts among weak experimental
patterns. The study group of the research consists of 22 students in a private school located in
Cankaya, Ankara in the academic year of 2016-2017. While the inclusion of the private school to
the research involved the usage of the convenience sampling method, the inclusion of the gifted
students to the research was done through purposive sampling methodology. In this research,
various tests: “ACD test” and “Kakuro test” for gifted students were prepared by researchers and
used in the research to measure high-level thinking skills of gifted students. In the process, various
games: “Rat a Tat Cat” and “Sleeping Queens” were played and effects of these games on students'
analytical thinking, critical thinking and decision-making skills were examined. Research outcomes
demonstrated improvement in the analytical thinking, critical thinking and decision-making skills
of the gifted students as a result of the various mind games they played.
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Ozel Yetenekli Ogrencilerle Oynanan Zeka Oyunlarinin

Ust Diizey Diisiinme Becerilerine Etkisi

Makale Tiirii Bagvuru Tarihi Kabul Tarihi
Aragtirma 2.01.2019 7.01.2020
Ozlem Bas ™ Okan Kuzu™ Bilge Gok ™"
Oz

Bu aragtirmanin amaci ilkokul ¢agindaki tanilanmis 6zel yetenekli 6grencilerle oynanan gesitli zeka
oyunlariin analitik diistinme, elestirel diisiinme ve karar verme becerilerine olan etkisini ortaya
koymaktir. Bu amag¢ dogrultusunda deneysel aragtirma deseni kullanilan ¢alismada zayif deneysel
desenlerden tek grup on test-son test deneysel desen kullanilmigtir. Aragtirmanin ¢aligma grubunu
2016-2017 egitim 6gretim yilinda Ankara ilinin Cankaya ilgesindeki 6zel bir okulda 6grenim goren
22 ozel yetenekli dgrenci olusturmaktadir. Ozel okulun arastirmaya dahil edilmesinde uygun
ornekleme yontemi, bu okuldaki 6zel yetenekli 6grencilerin arastirmaya dahil edilmesinde ise
amagsal 6rnekleme yontemi kullanilmigtir. Aragtirmacilar tarafindan 6zel yetenekli 6grencilerin {ist
diizey diisiinme becerilerini 6lgmek amaciyla 6n ve son test olarak “AKE” testi ve “Kakuro testi”
hazirlanmistir. Uygulama siirecinde ise “Rat A Tat Cat” ve “Sleeping Queens” oyunlar1 oynatilmis
ve bu oyunlarin 6grencilerdeki analitik diisiinme, elestirel diisiinme ve karar verme becerilerine
olan etkisi incelenmigtir. Arastirma sonucunda 6zel yetenekli Ggrencilerle oynanan zeka
oyunlariin 6zel yetenekli 6grencilerin analitik diisiinme, elestirel diisinme ve karar verme
becerilerini gelistirdigi goriilmiistiir.

Anahtar Sozciikler: Zeka oyunlari, 6zel yetenekli 6grenciler, analitik diigiinme, elestirel diisiinme,
karar verme.
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Introduction

The most basic need of childhood, play, is in fact the most effective educational medium for the
child's intellectual needs when presented in a well-planned and efficacious format. Play passes through
progressive stages in the child's learning basic life skills and communicating with his/her environment.
Ogurlu and Yaman (2010, p.215) mention that the child learns the duties and responsibilities in the
social environment as s/he experiences them during play. They also point out that the roles between
mother, father and siblings as well as their behavior towards the elderly and their peers become apparent,
as they play. During play, the child reinforces, embraces, acknowledges the notions of human relations,
helping, acquiring knowledge, habits and experiences, roles in life. In addition, young gifted students
often learn to play by the rules earlier than other students.

When we look at the studies in which play is used in education, it can be observed that games help
develop a lot of skills in order for students to use high-level thinking skills. According to Erhan, Hazar
and Tekin (2009, p.2-8), one of the problems related to students is that they could not get the students
to concentrate on a certain subject. In Conelly's (2002) study of the motivational role of collaborative
games in the classroom environment, it has been shown that students are much more motivated and
more active in academic work when they play collaborative games. In addition, Carpenter (2010)
created a sportive experience for students based on the Tactical Gaming Model in his PhD dissertation
on game performance and student motivation with a Frisbee game unit. On the other hand, Polat in his
work (2013, p. 23) has discovered that, because students perceive origami activities as a game, this turns
mathematics education into fun.

Mind games are used as an effective tool in the development of various mental capacities and skills
of the students and turning real problems into fun activities by making them game-like (MoNE, 2013).
In addition, it has been emphasized by some researchers that mind games are important in the
development of skills such as strategic thinking, logical reasoning, decision-making and data processing
(Bottino and Ott, 2006; Kirriemur and McFarlane, 2004). The types of games included in the program
and that represent the learning areas of the program are; reasoning and processing games, verbal games,
geometric-mechanical games, strategy games, memory games and mind games (MoNE, 2013, p.9-11).

Played by students, these games' contribution to the development of their intellectual skills is
immense. These games, when played regularly even for a short period of time, cause the child to start
using several strategies and means, and this begs the following question: Which games develop which
intellectual skills? In this context, the basic intellectual skills of gifted students are generally divided
into two fields, intellectual and academic (Parks, 2009, 261). Intellectual skills include skills such as
creative thinking, reasoning, problem solving, analytical thinking, critical thinking, etc. These skills and
their fields of development are summarized below. The Parks (2009) Intellectual Domain Map shows
that skills are directly or indirectly related to each other. Based on this, it can be said that play improves
multiple skills.

The finding that intelligent games improve the 2" graders ‘levels of mental skills obtained by
Marangoz and Demirtas (2017) demonstrates the importance of intelligent games for primary school
students. Baki (2018) states that intelligent games improve students’ socialization, self-expression,
multiple-thinking, directing attention and focusing and problem-solving and recommends that the class
of intelligent games should be available at all grade levels. Gen¢ and Daglioglu (2018, p. 184), on the
other hand, point out that the importance of games should also be taken into consideration in the case
of gifted students- one of the neglected groups in Turkey- and highlight the importance of games to
assure that those students’ potentials can be maximized and that they can communicate effectively with
other students by also taking into account their developmental differences from other students. Some
studies concerning games and gifted students were found as a result of literature review (Altun, 2017;
Baki, 2018; Bulut, 2018; Cameron, 2007; Demirel and Karakus Yilmaz, 2019; Geng¢ and Daglioglu,
2018; Marangoz and Demirtag, 2017). Moreover, there was not much studies related to use mind games
for the gifted students in the literature. It is believed that considering mind games-one of the practices
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to motivate improve gifted students and thus to improve their mental skills will contribute to the
literature and that it will be important to educators and teachers in that it gives examples to them.

Creative Thinking
Obijective: Original product
Skills: The diversity of ideas (fluency)
Different ideas (flexibility)
New ideas (originality)
Detailed ideas (detailing)

Analytical Thinking Critical Thinking
Objective: Comprehension in depth Objective: To measure the plausibility of
Skills: Comparing/Benchmarking decisions
Sorting/prioritizing, Skills: Identifying the reliability of the inferences
Classifying, 1. Using evidence

Piece/whole relation, I Causal explanation
Approximating ii. Prediction

iii. Generalization
Identifying causes/effects b |
iv. Reasonin simulatin
Finding the main idea/supporting details, . 9y 9
. . 2. Making deductions
Identifying assumptions.

i. Conditional arguments

ii. Categorical arguments

Decision-making Problem Solving
Objective: Sound Decisions Objective: The best solution
Strategy: Thinking about options and evidence of Strategy: ldentifying the problem, thinking about
possible outcomes, choosing the best option in the possible solutions, choosing the best solution,
light of important results applying the most effective plan.
Skills:  Understanding and remembering the Skills:  Understanding and remembering the
information correctly, information correctly,
Generalizing the options, Generalizing the options,
Measuring the plausibility of ideas Measuring the plausibility of ideas.

Figure 1. Intellectual Domain Map (Parks, 2009, p.263)

And also, it is thought that this research will allow for the merging of education and game lessons
of gifted students, introduce the popular card games abroad which are used in the education of gifted
students, show the correlation between these games and the students' intellectual skills and in doing so
contribute to the field. In this context, the aim of the research is to demonstrate the influence of various
intelligence games played with the identified gifted students in the elementary school age on analytical
thinking, critical thinking and decision making skills.
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1. Is there a meaningful difference between pre-test and post-test scores of analytical thinking
skills of identified gifted students of primary school age when they play various mind games?

2. Isthere a meaningful difference between pre-test and fpost-test scores of critical thinking skills
of identified gifted students of primary school age when they play various mind games?

3. Isthere a meaningful difference between pre-test and post-test scores of decision-making skills
of identified gifted students of primary school age when they play various mind games?

Method
Research Design

In this study, one-group pretest-posttest experimental design which is one of weak designs was
used to investigate the effect of various intelligence games on gifted elementary school students'
development of analytical thinking, critical thinking and decision-making skills. In this pattern, the
experimental process is tested with a study on a single group. Measurements of dependent variables of
the subjects were obtained by using the same subjects and same measurement tools first as pre-test and
later as post-test (Biyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz and Demirel, 2012). In the pattern,
dependent variables are analytical thinking, critical thinking and decision making skills of gifted
elementary school students, and independent variables are intelligence games of various genres whose
influence on the analytical thinking, critical thinking and decision making skills of the gifted elementary
school students are examined. The symbolic representation of the design is presented in Table 1.

Table 1

Single group pretest-posttest pattern example

Group Pre-test Process Post-test

G 0o1 X Oo1
ACD test and kakuro test Mind games ACD test and kakuro test
(dependant variable) (Intervention) (dependant variable)

Research Sample

The study group of the research consists of 22 students (6 females, 16 males) schooling in a private
school located in Cankaya, Ankara in the academic year of 2016-2017. They are the 3 and 4" grade
students who have been selected for the weekend school of gifted students by experts through WISC-R
and Stanford-Binet intelligence tests. While the inclusion of the private school to the research involved
the usage of the convenience/accidental sampling method, the inclusion of the gifted students to the
research was done through purposive sampling method.

Research Instruments and Procedures

In the research, the effects of various mind games: "Rat a Tat Cat" and "Sleeping Queens" on the
analytical thinking, critical thinking and decision-making ability of gifted students on students were
examined. In this context, reasoning and calculation games, memory games and mind games and their
difficulty levels were investigated in the curriculum of MoNE (2013) to measure the high-level thinking
skills of gifted students. Within the scope of the game types, various tests: "Analytical thinking, Critical
thinking and Decision making skills test (ACD test)”, “Kakuro Test" and "Memory Game Test" were
prepared according to D1 (Beginner level), D2 (Intermediate level) and D3 (Advanced level) difficulty
levels.

Analytical Thinking, Critical Thinking and Decision Making Skills Test (ACD test)

Firstly, six types of questions were identified by scanning the concerning field and taking expert
opinions into account. Five items were prepared with different levels of difficulty from each question
type. Mathematics, Turkish language experts and gifted education experts were consulted on the
suitability of the content of the 30 items which were prepared, the conformity of the materials with the
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rules of writing, whether there was a scientific error or not, the conformity of the materials with the
students’ level. Considering these expert opinions, necessary corrections were made and five students
in the second level of primary education were asked to read the test item. According to the feedback of
the students about the materials, the expressions which were not understood or misunderstood were
corrected and the expert opinions were applied once again before the application. In line with the
common opinion of the experts, a test consisting of a total of 18 items was prepared in line with the D1
(items 1-6), D2 (items 7-12) and D3 (items 13-18) difficulty levels of each question type. D1 level
included items that involve an easy-to-predict solution with a single stage. D2 level included items that
involve a hard-to-predict solution with a single stage or games that involve multiple easy stages. D3
level included items that require experience or items which are hard-to-predict with multiple stages. The
test was applied to a group of 132 students with similar characteristics to the study group. The obtained
data were analyzed in two categories as "right" and "wrong" and analyzed with the "Test Analysis
Program" [TAP]. As a result of the analysis, the reliability coefficient of Kuder-Richardson 20 (KR-20)
was found to be .828. In addition, the item difficulty index of the test ranged from .07 to .93 and the
average difficulty index was calculated as .501. The item difficulty index indicates the correct answer
rate for each item and, usually, a value of 0.50 on the item difficulty index is preferred (Cepni et. all,
2008). On the other hand, the item discrimination index of the test ranged from .26 to 1 and the average
discrimination index was found to be .525. The item discrimination index is the level of discernment an
item can make between students with a high level of achievement and those with a low achievement
level. The item discrimination index takes a value between "-1" and "+1". Items with a discrimination
index of zero or negative cannot be included in the test. If the discrimination index is .40 or higher, the
item is very good; between the values of .30 to .40, the substance is good; if between .20 and .30, the
item can be used as it is or modified if need be. If the value is less than .20, the substance should not be
used or should be reformulated. Accordingly, an item with the value of 0.26 was included in the test by
making necessary corrections. Within the framework of these results, the "ACD Test" with 18 items
was obtained, which has very good indices of validity, reliability, item difficulty and discrimination.

Memory Game Test and Kakuro Test

Three Memory Tests with the difficulty levels D1, D2 and D3 were prepared. The humbers and
numbers in these memory tests, consisting of 3x2, 3x3 and 4x3 matrices, respectively, have been chosen
carefully according to their difficulty of memorization. At this stage, an interview of the French
mathematician and psychologist Nicolas Gauvrit on the impact process was taken into consideration.
Gauvrit noted that a multiplication consisting of small numbers such as 2x3, 3x4 and a multiplication
process consisting of the same numbers like 5x5, 6x6 can be remembered more easily. In addition,
Gauvrit emphasized that multiplication using numbers 5 and 10 would be easier to remember
comparatively. Multiplications involving the numbers 6, 7 and 8 are harder to keep in memory (Gauvrit,
2014). In this case, the numbers 0,1,2,3,4,5 are be remembered easily and 6,7,8,9 are harder to
remember. Also, the fact that there are repeating numerals in the number result in the number being
easier to remember. At the same time, particular care was given so that the memory test at level D1 is
not too easy, and the memory test at level D3 not too difficult. The numbers in the 3x2 matrix consisted
of 389 and 647; the numbers in the 3x3 matrix consisted of 582, 316, 745; the numbers in the 4x3 matrix
consisted of 1435, 2518 and 6397. These tests were applied to a group of 10 students with similar
characteristics to the study group, and the significance of the test was verified. During this process, the
students were asked to look at the cards for 10 seconds, after which the cards were flipped facedown.
The students were then asked to write the corresponding numbers in the blanks next to the cards. After
each correct answer, the student advanced to next level question. Students were given three tries for
each level. Upon failing to find the correct answer, no more questions were asked to the student. In
addition, the kakuro tests in the field have been examined and a total of three kakuro tests with the
difficulty levels of D1, D2 and D3 respectively, have been used.

Experts were consulted in order to determine the connection of these tests, which were prepared
according to the MoNE game types of 2013, and which were judged to be a good measure of reasoning
ability, with Parks' (2009) skills in the Map of Intellectual Domains. Five instructors in the field of
mathematics education and gifted education were given detailed information about the preparation as
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well as application of these tests and asked to score them from 1 to 5 for each skill. As in Parks' (2009)
Intellectual Domain Map skills are interconnected; a game improving one skill will result in the
improvement of other skills as well. Therefore, it has been deemed appropriate to use 1 as the lowest
score instead of 0. The content validity ratio of the testes was calculated by the technique developed by
Lawshe (1975) and the values obtained are presented in Table 2.

Table 2
The content validity of the tests used in the research
Skills
Content validity ratio Creative Analytical Critical Decision- Problem
Thinking Thinking Thinking making Solving

ACD Test 0.6 1 1 1 0.2
Kakuro Test 0.6 1 1 1 1
Memory Game Test -0.6 -0.2 -0.2 0.6 -1

According to Lawshe technique, it was emphasized that the minimum content validity value of .99
was found to be appropriate at the 0.05 significance level for five experts (Veneziano & Hooper, 1997).
Therefore, it has been observed that the content validity ratio of ACD test and Kakuro test were very
high for analytical thinking, critical thinking and decision-making skills. In line with the opinions of the
experts, it was decided to remove the Memory Game Test from application and to use ACD Test and
Kakuro Test to measure analytical, critical, decision-making skills of gifted students. On the other hand,
in line with Parks (2009)’s Intellectual Domain Map, it is said that thinking skills interrelated and it is
not possible to separate them completely from each other. Therefore, it is said that ACD Test and
Kakuro Test used in the research measure the skills of creative thinking and problem solving, albeit to
a lower level than the others.

After the preparation of the tests, the research proceeded with the application of the tests on gifted
students. At first, the students were handed out the ACD Test (appendix 1) and were asked to complete
it within 30 minutes. After the completion of the test, students could have a 15-minute break so that
they do not get bored and lose motivation. After the break, these students, who were highly ready for
the Kakuro test, were briefly informed about the game. After that, it was assumed that the kakuro test
was understood and the students asked to do the Kakuro test within 20 minutes. After the tests were
applied, the students were asked to play “Rat a Tat Cat” and “Sleeping Queens” 16 hours for 4 weeks,
4 hours per week. Rat-a-Tat Cat is a memory game developed by Monty and Ann Stambler and released
by Gamewright. The game was awarded Mensa Select in 1996. Sleeping Queens is a students’ card
game developed by Gamewright. The idea of this game first came into Miranda Evarts' mind, when she
was having trouble falling asleep. Her parents helped her develop the game and find a publisher.
Sleeping Queens (SQ), was awarded "Best Wager Awards 2006" by the Canadian Toy Testing Council
(Wikipedia, 2017).

These games, which are believed to improve intellectual thinking, critical thinking and decision-
making skills, were played with students first with the participation of a researcher and followed by the
students playing by themselves under the guidance of the said researcher. After the 4-week activity
period, the implementation stage of the last test began. The students were subjected to the same tests as
in the pre-test and the results were recorded. Furthermore, the data of students who did not participate
in at least four hours of the course were not taken into consideration. During the evaluation of the data,
various scoring systems were used. For the ACD test which consists of 18 items, a scoring of 1 for a
correct answer and O for an incorrect answer was used. For the scoring of the Kakuro test, on the other
hand, an analytical rubric prepared by the researchers was used. In the developed rubric, three evaluation
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scales for questions in each stage were used: Unsatisfactory (0), Needs Improvement (1), Satisfactory

).

Data Analysis

Since "single group pre-test - post-test experimental pattern” was used in the research, the study
was conducted with single group (study group). During the stage of data analysis, it was primarily
investigated whether the data received from the students within the study group corresponded to the
parametric test assumptions. The normal distribution of the data, which is the parametric assumption of
the data received from the students of this group, and the homogeneity of the variances were tested
statistically. Whether or not the data acquired from the groups varied normally was verified through the
"coefficients of kurtosis and skewness” and "Kolmogorov-Smirnov test"; and the homogeneity of the
variances verified through “Levene’s Test of Equality of Error Variances". The graphics were also
examined for normality testing. Since the Shapiro-Wilk test and Levene test showed that the p values
were lower than 0.05, it can be said that the distribution of data is not normal and the variances are not
homogenous. Since it was observed after the analyses that the data did not meet the parametric test
conditions, non-parametric statistics were used. "Wilcoxon Signed-Rank Test" was used to determine
whether there was a significant difference between the pre-test and post-test scores of the students in
the study group, who took the ACD Test and Kakuro Test. Although the significance level was taken
as 0.01 in the research, the effect size was calculated to test the significance of the changes emerged
after the application for the variables used. Significant differences between the averages of the scores
do not guarantee actual difference in practice. For this reason, it is necessary to use effect size statistics
in interpreting the results of the tests based on the comparison of average scores. Effect size calculation
varies depending on the test applied. Regardless of the sign, the Cohen d value used to calculate the
effect size is interpreted as small, medium and large effect sizes of 0.2, 0.5 and 0.8, respectively (Cohen,
1988). Analysis of the data in the study was conducted in the SPSS 16.0 package program.

Findings

In this section, findings obtained from analysis of research data are presented in tables. The
Wilcoxon signed rank test results as to whether students’ analytical thinking, critical thinking and
decision-making skills differ significantly before and after the experiment was shown in Table 3.

Table 3
Wilcoxon Signed-rank Test results of ACD Test scores before and after experiment
r
A(fg/;g’ t Egg:feszt n Rank average Rank total z p (zif;?):t
Negative rank 1 5.50 5.50 3.47%  0.00** 0.74
1st level Positive rank 15 8.70 130.50
Equal 6
Negative rank 0 0.00 0.00 3.77%  0.00** 0.80
2nd level Positive rank 18 9.50 171.00
Equal 4
Negative rank 2 4.00 8.00 2.97*  0.00 ** 0.63
3rd level Positive rank 13 8.62 112.00
Equal 7
Negative rank 0 0.00 0.00 4.04*  0.00 ** 0.86
Total Positive rank 21 11.00 231.00
Equal 1

*Based on negative ranks ** p<0.01

The results of the analysis showed that the pre-test and post-test scores of ACD test by level, which
were respectively (Z 3 gizey = 3,47, Z1.diizey = 3,77, Z 2.dizey = 2,97, p <0,01) and the total test scores (z

= 4.04; p <0.01) differed quite significantly. When the rank averages and sums of the difference scores
are taken into consideration, it is seen that this difference is in favor of the positive rank, that is, the
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final test score. However, when the effect size (r) values are examined, it can be said that the effect is
generally high at all levels and in terms of total test scores, in other words, it can be concluded that the
difference between pre-test post-test scores is great. According to these results obtained by the ACD
test, it can be said that mind games played with students play an important role in improving students’
analytical thinking, critical thinking and decision-making skills.

The Wilcoxon signed rank test results as to whether students’ analytical thinking, critical thinking
and decision-making skills differ significantly before and after the experiment is shown in Table 4.

Table 4
Wilcoxon Signed-ranks Test results of Kakuro Test scores before and after experiment
Kakuro Test Pretest-

(Levels) Posttest n Rank average Rank total z p R
15t level Neggt.ive rank 0 0.00 0.00 2.88*  0.00** 0.1
(Small) Positive rank 10 5.50 55.00
Equal 12
2nd level Negative rank 0 0.00 0.00 3.62%  0.00** 0.77
(Medium) Positive rank 16 8.50 136.00
Equal 6
3rd level Neggt_ive rank 0 0.00 0.00 2.76* 0.00** 0.59
(Large) Positive rank 9 5.00 45.00
Equal 13
Negative rank 0 0.00 0.00 4.04*  0.00** 0.86
Total Positive rank 21 11.00 231.00
Equal 1

*Based on negative ranks ** p<0.01

The results of the analysis showed that the pre-test and post-test scores of the Kakuro Test by level,
which were respectively (z 1 gijzey =2,88, Z 2.diizey =3,62, Z 3.duizey =2,76; p<0,01) and the total test scores

(z = 4.04; p <0.01) differed quite significantly. When the rank averages and sums of the difference
scores are taken into consideration, it is seen that this difference is in favor of the positive rank, that is,
the final test score. However, when the effect size (r) values are examined, it can be said that the effect
is moderate to high at all levels and in terms of total test scores, in other words, it can be concluded that
the difference between pre-test post-test scores is great. According to these results obtained by the
Kakuro Test, it can be said that mind games played with students play an important role in improving
students’ analytical thinking, critical thinking and decision-making skills.

Discussion, Conclusion and Recommendations

The data obtained in the research reveal that various mind games played with the identified gifted
students in the elementary school age increase their analytical thinking, critical thinking and decision
making skills. As a result of the analysis made in this direction, it was seen that there was a significant
difference between the pre-test and post-test scores of ACD Test and Kakuro Test as well as the total
test scores. What's more, it can be said that the effect is high in the general sense, in other words, the
difference between pre-test and post-test scores is large. Fun and motivating games that people of all
ages love, give students the opportunity to explore basic notions such as number concepts, one to one
matching and calculation strategies. Furthermore, mathematical games allow students to deepen their
reasoning skills, which are closely related to mathematical understanding and skills in the Parks (2009)
Map of the Intellectual Domain (Rutherford, 2015). Procedural fluency and conceptual understanding
can be improved through problem-solving, reasoning, and discussion skills (National Council of
Teachers of Mathematics [NCTM], 2000). Games can create an environment in which students develop
mathematical reasoning skills (Rutherford, 2015). Devecioglu and Karadag (2014)’s studies on lessons
about mind games show that mind games not only include games affecting the development of
mathematics but also games that develop calculative and strategic strength improving skills such as
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verbal and visual intelligence, problem-solving, finding solutions, three-dimensional thinking,
designing, forming shapes, tactical development, critical thinking and creativity. In Kurbal's work
(2015), it was found that mind games improved students’ problem solving and reasoning skills. Strom
and Barolo (2011) examined the effect of the game they used in the study (mastermind) on reasoning
skills and observed that it had a positive effect. Reiter, Thornton and Vennebush (2014) mentioned in
their study that the 'kendoku' game improved the reasoning skills. They point out that the reasoning
skills important in mathematics and other lessons as well as everyday life, are improved through playing
this game. McFarlane, Sparrowhawk, & Heald (2002) found that games used in education helped
students gain autonomy. They have also concluded that educational games improved the students'
memory, as well as help them gain problem-solving and reasoning skills. They also reported that they
were more accustomed to group work. What's more, Kafai (2006) stated that educational games
contributed to the interpretation skills of the students. Bottino and Ott (2006) and Bottino, Ott, Tavella
& Benigno (2010) and Bottino, Ott & Benigno (2009) and Bottino, Ott & Tavella (2013) have shown
that mind games increase students' academic success in their courses and contribute to their reasoning
skills. As noted above, the idea that games improve the students' reasoning ability as well as analytical
thinking, critical thinking and decision-making skills closely connected in the Parks (2009) Intellectual
Domain Map, is supported by relevant studies in the field as well.

It is seen that gifted students use more strategies than those who are not to solve the problem and
have a flexible mindset in implementing these strategies (Y1ldiz, 2012). In addition, it is suggested that
gifted students first express problems with their own words during the problem-solving process, and
then put forward new ideas by offering the necessary conditions for the solution (Baltaci, 2016). With
this explanation made, the importance of these skills in our daily lives has been stressed. In this respect,
it has been emphasized that these skills, which are expressed through games played with elementary
school students in the research, can be developed and their development is of utmost importance.

In the field, it is known that mind development may be easier and faster at early ages (Senemoglu,
2011). In line with this, teaching mind games in public schools or private schools as elective courses in
primary schools is recommended. The importance of shifting mind games that are being taught in public
middle schools as elective courses to a younger age group has been supported by various studies in the
field as mentioned above. This research focused on analytical thinking, critical thinking and decision-
making skills. Future studies may also examine the effect of mind games on different intellectual
skills/daily life skills of student groups at different levels or focus on the effects of mind games on
affective properties. In this study, students were asked to play "Rat a Tat Cat" and "Sleeping Queens,"
which are the most used mind games in the US. The effects of different mind games and mind game
types on these skills can also be further researched. Also, this research was conducted on gifted students.
Future studies may involve students with normal 1Q levels and the effects of mind games on both groups
can be examined comparatively.
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