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The Effect of Intelligence Games Lesson on Metacognitive Thinking Skills *
Abstract

This study aimed to scrutinize to what extent the intelligence games course affects the metacognitive thinking skills of
seventh-grade secondary school students. The research consists of a mixed method in which the quasi-experimental
model from quantitative methods and the case study design from qualitative methods are used. The study group consisted
of 40 participants from seventh-grade students in a secondary school in the 2021-2022 academic year. 20 of the
participating students were in the experimental group and they chose elective intelligence games lesson, and the
remaining 20 students were in the control group and they did not choose the elective intelligence games lesson. For
quantitative data analysis, non-parametric tests, the Wilcoxon signed-rank test for related measurements, and the Mann
Whitney U-test for unrelated measurements were used. Descriptive analysis was used for qualitative data. Research
results revealed that the intelligence games lesson significantly affected metacognitive thinking skills. The views stated by
the students after the intervention also supported this finding. Hence, it can be suggested that the intelligence games
lesson, should be applied at other education levels and the necessary workshop environments should be provided.
Keywords: Intelligence games, metacognition, skill.
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Zeka Oyunlari Dersinin Ust Bilissel Diisiinme Becerilerine Etkisi 2
0z

Bu arastirmada zeka oyunlari dersinin ortaokul yedinci sinif 6grencilerinin Ust bilissel becerilerine etkisinin incelenmesi
amagclanmistir. Arastirma, nicel yontemlerden yari deneysel model ile nitel yontemlerden durum calismasi deseninin
kullanildigi karma bir yontemden olugmaktadir. Calisma grubunu 2021-2022 egitim-6gretim yilinda bir ortaokul yedinci
sinif 6grencilerinden 40 katilimci olugsturmustur. Katiimci 6grencilerden 20'si deney grubunda olup se¢gmeli zeka oyunlari
dersini segmis, geri kalan 20 6grenci ise kontrol grubunda olup segmeli zeka oyunlari dersini segmemistir. Nicel verilerin
analizinde parametrik olmayan testlerden, Wilcoxon isaretli siralar testi ile Mann Whitney U-testi kullaniimistir.  Nitel
verilerde ise betimsel analiz teknigine basvurulmustur. Arastirma sonuglari, zeka oyunlari dersinin, Ust bilissel disinme
becerilerini anlamli diizeyde etkiledigi ortaya koymustur. Uygulama egitiminden sonra goriislerine basvurulan 6grencilerin
bu durumla ilgili ortaya koydugu fikirler de bunu destekler niteliktedir. Bu nedenle, zeka oyunlari dersinin, egitimin diger
kademelerinde de uygulanmasi ve bunun igin gerekli atlye ortamlarinin olugturulmasi énerilebilir.

Anahtar Kelimeler: Zeka oyunlari, Ust bilis, beceri.
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Genisletilmis Ozet
Giris

Ogrenmeyi 6grenen ve 6grenme esnasinda st diizey diisinme becerilerini hayatina yansitan bununla
birlikte sahip oldugu bilgi ve beceriyi glinliik yasantisinda aktif bir sekilde kullanabilenler donanimli
kisiler olarak degerlendirilir. insan yasantisinin, gesitli problemlerle i¢ ice bir yapida oldugu diisiiniiliirse
bireyin bilgi birikimini ve deneyimini bu problemlerle bas edebilmede ve yeni durumlara uyarlamada
kullanabilmesi Ust dizey diisinme becerileri agisindan iyi oldugunu gosterir (Moon, 2004). Bir (st
diizey beceri olarak arastirmaya konu olan Ust bilissel diisinmede gecen “bilis” ifadesi, bireyin cevreyi
anlamaya calismasi, tanimasi ve 6grenmesini iceren tiim zihinsel sirecleri icine alan bir kavramdir
(Yayci, 2005). Liberman (1994) bilisi, farkli ve ¢ok sayidaki zihinsel siireg, yapi ve islevlerin birlikte
meydana getirdigi bir Ust islem isleyisi olarak tanimlar. Garner ve Alexander (1989) bilis kavramini,
bilme, hatirlama, algilama ve anlama gibi zihinsel sireclerle agiklarken (st bilis kavramini da bireyin
kendi disitncelerini bilmesi, hatirlamasi, algilamasi ve anlamasi seklinde ifade etmistir. Gourgey'e
(1998) gore bilis, 6grenme slirecini ve bilgiyi olusturmak anlamina gelirken, Gst bilis ise bireyin kendini
gozlemleyebilmesi, gelistirebilmesi, degerlendirebilmesi ve 6grenme silireclerini uygulayabilmesi
anlamini karsilamaktadir. “Ust bilis” ifadesi ise ilk énce Flavell'in ¢alismalarinda, bireyin égrenme
sireglerine iliskin farkindaligi, seklinde tanimlanmistir. Akpinar’a (2011) gore (st bilis, son zamanlarda
O0gretme-6grenme sireclerinde siklikla vurgulanan, énem verilen bir kavramdir. Egitimde 6ne c¢ikan
“kendi kendine 6grenme” ve “08renmeyi 6grenme” gibi yeterliklerle iliskilendirildigi icin Ust bilis
kavramina ayri bir deger atfedilmektedir.

Alan yazinda zekd oyunlarinin, okul performansi ile olan iliskisini (Bottino ve digerleri, 2013),
ogrencilerin matematiksel becerilerini gelistirmeye yonelik matematiksel kavramlarin nasil
Ogretilebilecegini (Erdogan ve digerleri 2017), 6grencilerin uzamsal diislinme becerilerine (Demirkaya
ve Masal, 2017), liderlik becerilerine (Zengin, 2018), matematiksel diisiinme becerilerine (Tas ve
Yondemli, 2018) ve saldirganlik davranislarina etkisini (Gencgay ve digerleri, 2019) inceleyen ¢alismalar
gormek mimkindir. Bu arastirmada ise zeka oyunlari dersinin (st bilissel dislinme becerileri
acisindan bireylerin olay, durum veya gelismelere iliskin yaklasimlarinda nasil bir etkiye sahip oldugunu
gormek amacglanmistir. Bundan dolayi s6z konusu etkinin, bireyin hem egitiminde hem de normal
yasantisinda ortaya koydugu davranislara ve sergiledigi yaklasimlara iliskin destekleyici bir rol oynayip
oynamadigini  belirlemek gerekebilir.  Ozellikle ortaokul  &grencileri agisindan  durum
degerlendirildiginde, zekd oyunlari araciligiyla Gst bilissel dislinme becerilerini inceleyen ¢ok sinirli
sayida c¢alismanin olmasi bu arastirmayi, alana katkisi agisindan 6nemli kilmaktadir. Ortaokul
ogrencilerine yonelik bu gibi calismalarin, egitim programlari ve 6gretimine iliskin hazirlanmasi
muhtemel ortaokul programlarina da katki saglayabilecegi disiliniilmektedir. Dolayisiyla bu
arastirmada ortaokul yedinci sinif 6grencilerinin almis oldugu zeka oyunlari dersinin, katilimcilarin st
bilissel diisinme becerilerini ne dizeyde etkiledigine iliskin problem durumu arastirilmistir. Bu
problem durumu baglaminda asagidaki sorulara cevap aranmistir:

Arastirmanin nicel sorulari:

i) Deney grubu 6grencilerinin, 6n ve son test puan ortalamalar1 arasinda istatistiksel
olarak anlaml diizeyde bir fark var midir?
ii) Kontrol grubu 6grencilerinin, 6n ve son test puan ortalamalari arasinda

istatistiksel olarak anlaml diizeyde bir fark var midir?
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iii) Deney ve kontrol grubu 6grencilerinin, son test puan ortalamalari arasinda
anlaml bir fark var midir?

Arastirmanin nitel sorulari:

i) Deney grubunun, zeka oyunlari dersi sonrasi ihtiyaci olmasi halinde kendi kendine
o0grenmeyi nasil gerceklestirebilecegine iliskin goriisleri nelerdir?
ii) Deney grubunun, zeka oyunlari dersinden sonra 6z farkindaliklarindaki degisime

iliskin goriisleri nelerdir?
Yéntem

Bu arastirma, nicel yontemlerden yari deneysel model ile nitel yontemlerden durum ¢alismasi olmak
Uzere, karma bir yontemden olusmaktadir ve ¢alismada aciklayici karma desen kullanilmistir. Calisma
grubu, arastirmanin nicel boyutu ig¢in, 2021-2022 egitim-6gretim doneminde, Siirt’te bir ortaokulda
yedinci sinif 6grencilerinden segilmistir. Bu grup, se¢meli zeka oyunlari dersini segen 20 kisilik deney
grubu ve bu dersi segmeyen 20 kisilik kontrol grubundan olusan toplam 40 katimciyi kapsamaktadir.
Ayrica arastirmanin nitel boyutu icin katilimcilar, deney grubu 6grencilerinden secilmistir.

Arastirma verilerinin toplanmasinda Sperling vd.’nin, (2002) gelistirdigi, Karakelle ve Sara¢’in (2007)
Turkce’ye uyarladigi “Cocuklar igin Ust Bilissel Farkindalik Olgegi (UBFO-C)” ve arastirmacilar tarafindan
gelistirilen yari yapilandiriimis gérisme formu kullaniimistir.

Arastirmada veri analizleri 6rneklem grubunda Ogrenci sayisi az oldugundan parametrik olmayan
testlerden, iliskili 6lgimler icin Wilcoxon isaretli siralar testi ile iliskisiz 6lglimler icin Mann Whitney U-
testi kullanilmistir. Can’a (2014) gére gruplardaki birey sayisi 20 ya da daha az oldugu durumlarda kigk
orneklem icin Mann-Whitney U testi kullanilabilmektedir. Analizlerde, etki bliylkligiiniin hesaplamasi
icin, Eta kare (N?) siniflamasina basvurulmustur. Mann-Whitney U testi icin etki buytklGga 6l¢ttd, rank-
biserial korelasyon katsayisi ile hesaplanmistir. Arastirmada nitel verileri ¢6ziimlemek amaciyla
betimsel analiz teknigine basvurulmustur.

Bulgular

Katilimcilarin deney Oncesinde ve sonrasinda Ust bilissel diisinme becerilerinin, anlamh diizeyde
farkhlik ortaya koyup koymadigina yonelik Wilcoxon isaretli siralar testi analiz sonucunda, katilimcilarin
Ust bilissel dlisiinme testi puanlari arasinda anlamli diizeyde fark oldugu saptanmistir (z=3.46, p=.000<
.05). Fark puanlarinin sira ortalamasi ve toplamlari dikkate alindiginda, tespit edilen bu fark, pozitif
siralar yani son test puani lehine olmustur. Eta kare degeri N2 = .77 ¢cikmistir. Bu analiz sonucuna gére,
diizenlenen zeka oyunlari dersinin, deney grubundaki katilimcilarin st bilissel distinme becerilerini
gelistirmede biylik diizeyde bir etkiye sahip oldugu ifade edilebilir.

Kontrol grubundaki katilimcilarin 6n test ve son test st bilissel diisinme becerilerinin anlamh diizeyde
farkhlik ortaya koyup koymadigina yonelik Wilcoxon isaretli siralar testi analiz sonuglarina gore,
katilimcilarin Ust bilissel becerileri testi puanlari arasinda anlamli diizeyde fark olmadigi belirlenmistir
(z= 1.36, p=.38>.05).

Zeka oyunlari dersine katilan 6grenciler ile katiimayan 6grencilerin Gst bilissel dlisinme becerileri, sekiz
haftalik deneysel uygulama sonrasinda karsilastiriimistir. Mann-Whitney U testi sonuglarina gore ise,
zeka oyunlari dersine katilan 6grencilerin Ust bilissel diisinme becerileri ile katilmayanlarin arasinda
anlamli bir fark oldugu belirlenmistir (U= 97.50, p=.006<.05). Sira ortalamalari dikkate alindiginda, zeka
oyunlari dersine katilanlarin Gst bilissel diislinme becerilerinin, derse katilmayanlara gore daha yiksek
oldugu saptanmistir. Analiz sonucunda etki degeri (r;.,= 0,48) ¢ikmistir. Bu bulguya gore, zeka oyunlari
dersinin, katilimcilarin {st bilissel dlisinme becerilerini artirmada orta diizeyde bir etkiye sahip oldugu
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soylenebilir. Zeka oyunlari dersini aldiktan sonra deney grubu 6grencilerinin, kendi kendine 6grenmeyi
nasil gergeklestirebileceklerine iliskin gorusleri incelendiginde daha ¢ok farkl kaynaklara, kitaplara ve
videolara basvurduklari 6ne cikmistir. Bilgi notlari hazirlayarak, sik tekrarlar ve konu ile ilgili soru
¢O6zimleri yaparak kendi kendine 6grenme eylemini gerceklestirme cabasi katilimcilar tarafindan
onemli gérilmusgtir. Deneyimleyerek 6grenmenin, arastirip sorgulamanin yeni fikirler Gretmeye katki
saglayacagl duslinlilmastir. Olayin veya sorunun kaynagini tespit edip icten disa bir yol izleyerek,
elindeki imkanlari zorlayarak ve gevredeki yasantilari 6rnek alarak kendi basina 6grenmenin mimkdin
olabilecegi gorusleri ifade edilmistir.

Zeka oyunlari dersini aldiktan sonra deney grubundaki katilimcilarin kisisel farkindaliklarinin nasil
degistigine dair gorusleri incelenmistir. Ogrencilerin en cok 6ne gikan goriisleri dikkat ve odaklanmada
anlamli bir gelisme oldugu yoniinde olmustur. Daha ayrintili bir hayal giici ile ¢ boyutlu ve yaratici
disiinme becerilerinin gelistigi belirtilmistir. Ayrica, katilimcilar mantiksal ¢c6ziim aramayi ve sorunlara
daha fazla zaman ayirmayir 6nemli bulmuslardir. Katihmcilarin kendini tanimasi, yeteneklerini
kesfetmesiyle daha planh ve az hata yapma farkindaliginin gelistigi ifade edilen gorisler arasindadir.
Yeni stratejiler gelistirme, daha cesaretli ve kendi basina hareket etme, 6zglivende artis, soru sorma
ahskanligi ve pargalari birlestirme seklinde degisim ve gelismelerin oldugu goérilmustir. Kisisel
farkindaliga iliskin 6nemli diizeyde bir degisimin olmadigi diisiincesi de gorusler arasinda yer almistir.

Tartisma

Arastirmada uygulanan zeka oyunlari dersinin Ust bilissel dlisinme becerilerini anlaml dizeyde
etkiledigi ortaya cikmistir. Uygulama egitiminden sonra goriislerine basvurulan o6grencilerin bu
durumla ilgili ortaya koydugu fikirler de bunu destekler niteliktedir. Ornegin, ihtiyaci olmasi halinde
bireyin kendi kendine 6grenmeyi nasil gerceklestirmesi gerektigine iliskin gérisler daha ¢ok arastirma,
sorgulama, tekrar etme ve ¢evredeki yasantilari izleme eylemleri etrafinda yogunlasmistir. Yaparak,
yasayarak 6grenme yaklasimina ayri bir 6nem verilmesi, konu ile ilgili kendi basina 6grenmeyi
saglayacak materyallerin temin edilmesi, bu materyallerin olmamasi durumunda mevcut imkanlarla
0grenme ¢abasinin stirdiriilmesi ortaya konan gorusleri desteklemektedir. Bu sonuglardan yola gikarak
katilimcilarin kendi basina 6grenmeyi gerceklestirebilmek adina gosterdigi cabanin, sinirli diizeyde de
olsa 6grenme firsatinin olmasi halinde, bunu Ust bilissel disinme becerilerini gelistirebilecek bir
islevsellige donusturebildikleri seklinde yorumlanabilir.

Ust biligsel diisinmede kisisel farkindaligin da ayri bir yeri vardir. Uygulanan zeka oyunlari egitiminden
sonra 6grencilerin kisisel farkindaliklarina iliskin gérusleri bu tir egitim uygulamalarina duyulan ihtiyaci
ortaya koymak noktasinda dénemli bir ipucu olarak kabul edilebilir. Ornegin, zekd oyunlari dersini
aldiktan sonra gergek anlamda diislinmeye baslamak, sosyal iliskileri gelistirmek icin yeni stratejiler
gelistirmek, gelismeleri farkli ve pozitif bir bakis acisiyla degerlendirmek, daha planli yasamaya
baslamak ve kendini daha iyi tanimaya baslamak gibi kisisel farkindaliga iliskin olumlu yondeki degisim
ve gelismeler bu ihtiyacin hakhligini ortaya koymaktadir. Literatlirde, arastirmada ortaya ¢ikan bu
sonuglari destekleyen calismalarin oldugu gorilmektedir. Benzer bir calisma yapan Marangoz ve
Demirtas (2017) Tark Beyin Takimi’nin gelistirdigi mekanik zekd oyunlarinin, ilkokul 2. sinifta okuyan
ogrencilerin bilissel becerilerine etkisini arastirmistir. 14 haftalik egitimden sonra zeka oyunlarinin,
ogrencilerin bilissel beceri diizeylerinin alt boyutlarinin tamaminda anlamli diizeyde bir artis sagladigi
tespit edilmistir. Kel ve Kul (2021) Milli Egitim Bakanligi’na bagl resmi kurumlarda verilen akil ve zeka
oyunlarinin 6grencilere katkilarina iliskin, bu dersi veren egitimcilerin gérislerine basvurmustur. Elde
edilen sonuclara gore akil ve zeka oyunlarinin bu ¢calismada oldugu gibi tst dlizey diislinme becerilerine
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olumlu anlamda etkisi oldugu tespit edilmistir. Arastirmalardan bu sekilde elde edilen sonuglar 6zellikle
Ust bilissel diisinmede kisisel farkindaligin 6nemini dikkate almayi gerektirmektedir ¢linki kisisel
farkindalik, bireyin hem kendini daha iyi taniyabilmesine hem de sahip oldugu becerileri uygun
kosullarda degerlendirmesine firsat verecektir. Allsop (2019) yaptigl ¢alismada ¢ocuklarin kendi
bilgisayar oyunlarini tasarlarken distinme, 6grenme ve (st biliglerini incelemistir. Amag, bir 6grenme
alani olarak dijital oyun yapma etkinlikleriyle ilgili olarak, 6grencilerin '6grenme icin dislinmeyi'
harekete geciren Ust bilissel sirecler hakkinda bir fikir edinmektir. Calismada, oyun tasarimi
etkinliklerinin ¢ocuklar icin bircok alanda 6grenmeye fayda sagladigi dolayisiyla st bilissel farkindaliga
olumlu katkisi oldugu tespit edilmistir. Dindar (2015) ise egitsel bilgisayar oyunlarinin 5. sinif
Ogrencilerinin Ust bilissel becerilerine etkisini incelemis ve ¢alismanin Ust bilis 6lgeklerinden elde edilen
sonuclara gore, deney grubundaki katilimcilarin puanlarinin kontrol grubundaki katilimcilarin
puanlarina gore daha yiksek oldugu ortaya cikmistir. Oyunlarin 6grenme ve Ust bilissel becerilere
olumlu katki saglamasina ragmen kontrol grubunun puanlarinda da artis oldugu icin gruplar arasinda
anlamli dizeyde bir fark olmadigi saptanmistir. Konu ile ilgili yapilan bu calismalar incelendiginde
bulgularin bu arastirmadaki sonuclari yiiksek diizeyde destekledigi ortaya ¢cikmistir. O halde ortaya
¢ikan sonuglar dikkate alindiginda, bireyin uygun zeka oyunlari, materyalleri ile bulusturulmasi ve
gerekli teknik destek veya donanimin saglanmasi durumunda st bilissel farkindaliklarinin gelismesine
onemli diizeyde katki saglayacagi soylenebilir
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Introduction

Those who learn to learn and apply their higher-order thinking skills to their lives, and who can
use their knowledge and skills actively in their daily life are considered as well-qualified people. As
human life is intertwined with various problems, a individual’s ability to use his knowledge and
experience in coping with these problems and adapting to new situations shows that he is good at
higher-order thinking skills (Moon, 2004). The concept of "cognition" in metacognitive thinking, which
is the subject of research as a higher-order skill, is a concept that includes all mental processes that
include the individual's struggle to understand, recognize, and learn about the environment (Yayci,
2005). Liberman (1994) defines cognition as a higher level of processing that is created together by
different and numerous mental processes, structures and functions. While Garner and Alexander
(1989) reveal the concept of cognition as mental processes such as knowing, remembering, perceiving,
and understanding. Gourgey (1998) states that cognition means creating the learning process and
knowledge, while metacognition means the individual's ability to observe himself, develop, evaluate,
and apply learning processes.

The term "metacognition" was first defined as the individual's awareness of learning processes
in Flavell's (1979) studies. In other words, metacognition can be defined as a person’s awareness about
how he can best carry out the process of learning. Strategies used during the learning process,
development of these strategies, and being aware of how learning takes place are the outcomes of
thinking about metacognitive awareness (as cited in Karaoglan Yilmaz et al., 2019). Lin (2001) states
that metacognition as a concept was first used together by John Flavell and Ann Brown. They define
metacognition as any activity or knowledge in which cognitive engagement is regulated. According to
Akpinar (2011), metacognition is a concept that has been frequently emphasized and given importance
in teaching-learning processes recently. Since metacognition is associated with such competencies as
"self-learning" and "learning to learn" that stand out in education, a special value is attributed to it.
Schraw (2001) thinks cognition and metacognition concepts are related to each other. While cognition
is necessary to perform a task, metacognition is also required to understand how to perform this task.
Kim et al. (2013) point out the difference between the concepts of cognition and metacognition, while
they deal with the thoughts that arise in learning environments as individual and social-based
thoughts. Therefore, in learning environments, cognitive and metacognitive components are
considered two of the main arguments that display individuals' thoughts. Thus, cognitive actions are
fed only from sources such as individual and social cognitive, while metacognitive actions are fed from
individual, social cognitive and metacognitive sources.

Raising individuals with an inquiring perspective throughout the educational process is
possible when students search for cause-effect relationships between events by making connections
between what they have learned, rather than simply accepting the information (Gémleksiz and Kan,
2009). Therefore, education systems have an effective place in the upbringing of individuals. The place
and value given to higher-order thinking skills in education, especially at the point of meeting the needs
of the modern age make this effect very important (Kutlu et al., 2010). Higher-order thinking skills
provide individuals with a curious and questioning mindset, encouraging them to think differently and
be aware of how they learn, both within educational contexts and in their daily. The ideal educational
environment for expressing this understanding is where constructivist education is available.
Constructivist education gives the individual the opportunity to learn by actively participating in the
process, by doing, and by adding his own interpretation. The education in this process is crucial in
terms of contributing to an individual's development of versatile approaches to a situation or event.

The development of higher-order thinking skills can contribute to the acquisition of important
attainments in many areas of an individual's life. According to Dempsey et al. (2002), different lesson
materials used in the education of individuals help them acquire the desired attainments. In this
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regard, games as a tool, especially intelligence games, contribute to this process. Therefore,
intelligence games are important in terms of an individual's active use of metacognitive thinking skills.
In the intelligence games curriculum, the attainments which are explained as the individual's
awareness and development of his intelligence potential, and revealing a systematic thinking by
presenting original approaches to problems (Ministry of National Education [MoNE], 2013) are
important for students to use and develop their higher-order thinking skills.

In the literature, there are studies that examine intelligence games from different aspects. One
such studies revealed a relationship that intelligence games positively increased school performance
(Bottino et al., 2013). Another study supports how mathematical concepts can be taught through
intelligence games to improve students’ mathematical skills (Erdogan et al., 2017). Other studies
demonstrated that it had a significant effect on learners’ spatial thinking skills (Demirkaya & Masal,
2017), leadership skills (Zengin, 2018), and mathematical thinking skills (Tas & Yondemli, 2018). It is
also possible to see studies examining its effect on reducing aggressive behavior (Gencay et al., 2019).
On the other side, this research aims to discover how the intelligence games lesson affects individuals'
approaches to events or situations in terms of metacognitive thinking skills. Therefore, it may be
necessary to determine whether the mentioned effect plays a supportive role in the behaviors and
approaches of the individual both in his education and daily life. Especially when considering secondary
school students, the scarcity of studies examining metacognitive thinking skills through intelligence
games highlights the significance of this research in contributing to the existing literature. It is believed
that such studies for secondary school students can contribute to the possible secondary school
curriculums related to educational programs and teaching.

In the longitudinal study conducted with secondary school students for two consecutive years,
students were given tasks representing two different fields: a text-reading task for history and a
problem-solving task for mathematics. It was observed that at the end of these tasks, there was an
increase in the students' metacognitive skills and that these tasks contributed to learning (Van der Stel
& Veenman, 2010). Piaget explained the thought transformation in the abstract operations period as
potential change and development in generating some hypotheses and reasoning (Gander ve Gardiner,
2010). Piaget’s theory of cognitive development demonstrates that children’s abstract thinking skills
develop during secondary school years (Senemoglu, 2012). Therefore, it was thought that it would be
more appropriate to conduct this study with secondary school students. As the fifth and sixth graders
are in the transition phase from the concrete operations period to the abstract operations period, and
the eighth graders are in the preparation phase for the high school entrance examination, seventh-
grade students were decided to be the most appropriate group to conduct by considering that the long
data collection process would be disrupted. Thus, in this study, the issue regarding what extent the
intelligence games lesson taken by secondary school seventh-grade students affects the metacognitive
thinking skills of the participants was investigated. Within the scope of this problem, answers to the
following questions were sought:

Quantitative questions of the research:

i) Is there a statistically significant difference between the pre-and post-test mean scores of
the experimental group students?

i) Is there a statistically significant difference between the pre-test and post-test mean scores
of the control group students?

iii) Is there a significant difference between the post-test mean scores of the experimental and
control group students?
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Qualitative questions of the research:

i) What are the opinions of the experimental group regarding how they can self-learn if they
need it after the intelligence games lesson?

ii) What are the experimental group's views on the change in self-awareness after the
intelligence games lesson?

Method
Research Model

In this research, an explanatory mixed design, which is a mixed method, was used. A quasi-
experimental model for the quantitative part and a case study for the qualitative part was employed.
According to Creswell (2009), at least two different models are used in mixed methods. Creswell and
Plano-Clark (2007) state that quantitative and qualitative methods support each other in mixed
studies. Experimental research is a quantitative approach designed to reveal the effects of supposed
causes (Christensen et al., 2015: 33). Experimental models are those in which data are collected to see
cause-and-effect relationships between variables under the control of the researcher (Karasar, 2015:
87; Cepni, 2014: 120). According to Cohen, Manion, and Morrison (2000), quasi-experimental models
are used in scientific education research when necessary controls cannot be fulfilled in true
experimental approaches. A quasi-experimental model is a research model in which the same process
as in experimental approaches is applied, but not all variables can be controlled (Christensen et al.,
2015: 316). Studies in which matched groups are randomly assigned as experimental groups are
considered to be quasi-experimental models (Blyikoztirk et al., 2014: 198).

The case study, which constitutes the qualitative dimension of the research, is considered as
an approach that has a distinctive feature in answering scientific questions (Blyukoztirk et al., 2014:
21). McMiillan (2000) defines a case study as an in-depth study of events, social groups, programs or
environments. In addition, the case study can be used to describe the intense and in-depth analysis of
one or more cases, reveal possible ideas about a situation, and evaluate it (Gall et al., 2007; Christensen
et al., 2015: 416).

Study Group

The study group consisted of 40 participants from seventh-grade students in a secondary
school in the 2021-2022 academic year. Twenty of the participating students were in the experimental
group, and they chose the elective intelligence games lesson. The remaining rest 20 students were in
the control group and they did not select the elective intelligence games lesson. In addition, for the
qualitative dimension of the research, the participants consisted of the experimental group students.

The results obtained in the pre-test to determine whether the experimental group and the control
group are equivalent in terms of metacognitive thinking skills before the application are given in table
1 below:

Table 1

Mann Whitney-U Pre-test Results of Metacognitive Thinking Skills by Groups

Group n X sd U P
Experimental 20 3.86 43 184.50 .674
Control 20 3.79 41
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Table 1 shows that there was no significant difference between the metacognitive thinking
skills test scores of the participants (U= 184.50, p> .05). Accordingly, it can be said that the
experimental and control groups are similar in terms of their metacognitive skills before the
application.

Data Collection Tools
The data collection tools of the research are as follows:
The Metacognitive Awareness Inventory for Children (Jr. MAI)- A and B Forms

Sperling et al., (2002) developed a Metacognitive Awareness Inventory that consisted of A and
B forms to measure the metacognitive thinking skills of 3-9 grade students. Karakelle and Sarag (2007)
analyzed its validity and reliability in Turkiye. The study was carried out with 565 students studying in
3rd, 4th, and 5th grades for Form A, and 736 students studying in 6th, 7th, 8th, and 9th grades for
Form B. They determined that both forms of the Jr. MAI were valid and reliable at a sufficient level.
The Cronbach alpha value of the A form was .64 and the Cronbach alpha value of the B form was .80.
The scales were 5-point rating. Factor structures were examined by exploratory factor analysis.
Although a four-factor solution was obtained for both forms, considering the criteria for determining
the number of factors, it was decided that the one-factor solution was more appropriate for the A and
B forms. Regarding the age range covered by both forms of the Jr. MAI, it can be accepted that it has
sufficient psychometric properties that can be used to measure metacognitive thinking. The B form of
the inventory was used because it was suitable for the purpose of this research and the age of the
participants. The Cronbach's alpha reliability coefficients of the used form were .71 for the pre-test
and .81 for the post-test. These values show that the scale is reliable.

Semi-structured Interview Form

The semi-structured interview form developed by the researchers was prepared in order to
obtain the views of the participants about the experimental process in a descriptive way and to support
the quantitative data. After the quantitative data was analyzed, qualitative questions were prepared
to support these data. These questions were then reviewed by two expert academicians in the field of
curriculum and instruction. Incorporating feedback and corrections from the experts, the semi-
structured interview form was finalized.

Observation data made by Observer 1 (researcher) and Observer 2 during the application
process, in line with the observation form developed to obtain an objective observation environment
by taking the views of another observer in the classroom environment during the eight-week period
during which the applications were made, are presented in table 2 below:

Table 2

Eight-Week Intervention Program Observation Concordance Between Observer 1 and Observer 2

Observer 1 Observer 2
Observer 1 Kendall’s Tau 1 .764
p .009
n 8 8
Observer 2 Kendall’s Tau .764 1
p .009
n 8 8
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Table 2 demonstrated that there was a high level, positive, and significant concordance
between Observer 1 and Observer 2 in the eight-week implementation program (W= .764, p<.05).
The existence of such a relationship between the scores of Observer 1 and Observer 2 was found to
be important in terms of the fact that the research was conducted objectively.

Process

Permissions were obtained from the relevant authorities to ensure that the research could be
conducted under appropriate and efficient conditions. Afterward, the administrators of the institution
where the research was going to be conducted were interviewed, and information was provided about
the purpose, process, and scope of the research.

Since the 8th graders at the secondary school level did not choose the intelligence games
lesson due to the high school entrance exam, and the 7th-grade students were more ready in terms of
their age and abstract thinking skills compared to the 5th and 6th grades, it was more appropriate to
conduct this research with 7th-grade students. Experimental and control groups were assigned after
determining the number of 7th-grade classes and students in the school. The fact that the school had
two classes in the 7th-grade level and that the classes were formed according to the equal distribution
of success according to the class determination exam of the institution had a facilitating effect in the
selection of the experimental and control groups. For the experimental group that chose the
intelligence games lesson, four intelligence games were selected from different categories together
with the intelligence games lesson teacher of the institution. Since the control group students did not
choose this lesson, no intervention was carried out in this group. During the research process, the draft
regarding the implementation calendar was shared with the school administration. The process flow
in this process is given in the figure 1 below.

Figure 1.
Research Process Flow

Pre-tests for experimental and control group

Making a powerpoint presentation about the intelligence games lesson to the experimental group group

Activities and exercises related to the game of reversi with the experimental group students

Activities and exercises related to the game of unit cubes with the experimental group students

Activities and exercises related to the fence game with the experimental group students

Activities and exercises related to the game of anagrams with the experimental group students

Post-tests for experimental and control group students

Obtaining the opinions of the experimental group students with a semi-structured interview form
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The research process flow, as seen in Figure 1, shows that preliminary testing took only one
week. In the intelligence games lesson, a PowerPoint presentation was made for a week in order to
inform the students about the introduction of the games and tasks. Two weeks were allocated for each
of the previously determined reversi, unit cubes, fence, and anagrams games to be applied in the
intelligence games lesson. Post-tests were carried out the following week. Shortly after the post-tests
were applied and the quantitative data were analyzed, a week was arranged for the students in the
experimental group to collect the qualitative data. In this case, 12 weeks were allocated for the
collection of data during the application process of the research: one week for the pre-tests, one week
for the lecture presentation, eight weeks for the game applications in the intelligence games lesson,
one week for the post-tests, and one week for the semi-structured interview form to get opinions from
the experimental group students.

Data Analysis

Due to the small number of students in the sample group, non-parametric tests were used
while analyzing the data. Wilcoxon signed-rank test and Mann-Whitney U-test were used for related
and unrelated measurements, respectively. According to Can (2014), Mann-Whitney U-test can be
used for small sample when the number of individuals in the groups is 20 or less.

In cases where significant difference exists, the effect size was calculated to determine the size
of the difference. The formula of 1zl/v/n was used to calculate the effect value, which expresses the
size of the significant difference in the Wilcoxon signed-rank test analysis results. With this formula,
the effect values calculated as .10 - .30 low, .30 - .50 medium, and .50 and above were evaluated as
high (Cohen, 1988, as cited in Kinay, 2015).

Although common language effect size is widely used in non-parametric distributions, a more
widely used criterion is correlation. The effect size criterion for the Mann-Whitney U-test is calculated
by the rank-biserial correlation coefficient. An easy-to-use formula (Wendt formula) for calculating
effect size in Mann-Whitney U-test analysis results is given below. The given formula calculates the
rank biserial correlation coefficient by using the U statistic and the sample size of the two groups.
When U is zero, the maximum is assumed to be ry, = 1. Since U is by definition non-directional, the
rank-biserial correlation coefficient calculated by the Wendt formula is also non-directional and always
positive (Wendt, 1972, as cited in Yabaci Tak, 2021).

1-(20)
nlixn2

rp =

When the interpretation intervals of the rank-biserial correlation coefficient were evaluated,
it was classified as 0.1< r<0.30 small effect size, 0.30< r,<0.50 medium effect size, r 20.50 large
effect size (Kerby, 2014).

The descriptive analysis technique was used to analyze the qualitative data. According to
Yildirnm and Simsek (2010), the main purpose of the descriptive analysis technique is to organize and
interpret the data collected at the end of observations and interviews and present it to the reader.
Descriptive analysis is a technique that involves the steps of handling qualitative data, identifying and
interpreting findings according to a preconceived framework. A cause-effect relationship can be
established between the obtained data. If needed, some comparisons can be made between the data.
According to Creswell (2008), the data collected during descriptive analysis can be summarized and
interpreted in line with previously thought-out themes. The data can be organized according to the
themes developed by considering the research questions, or handled in line with the questions or
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dimensions asked in the interviews and observations. In the use of this technique, the researcher can
often include direct quotations to reflect the thoughts of the participants. The primary purpose is to
present the findings to the reader by summarizing and interpreting them. The answers in the semi-
structured interview form were organized in four stages with the descriptive analysis technique. In the
beginning, the thematic framework was determined in line with each research question, and the
answers given by all participants were read. Then, the statements of the participants were presented
through direct quotations. Since there was more than one attainment in the answers given by the
participants, no percentage evaluation was made, only the frequency values were included and
comments were made on the findings accordingly.

Validity and Reliability

In order to ensure internal validity, the opinions of more than one researcher were taken
during the data analysis process (Creswell & Miller, 2000). After the collected data were analyzed, they
were compared with the analysis of another researcher. As a result, it was revealed that there was a
sufficient level of consistency between the codings. The method of the research to ensure external
validity is clearly stated.

In order to ensure the reliability of the research, the results of the descriptive analysis of the
qualitative data were shared with two expert academicians in the field of educational curriculum and
instruction, and feedback was received. As a result, there was consistency between the shared results
of the research and the feedback of the academicians. According to Glesne and Peshkin (1992, as cited
in Yildirim, 2010), sharing the data obtained in qualitative research with individuals who are experts in
the field of qualitative research and receiving feedback will increase the reliability of the study.

Ethic Procedures

During the current research, the “Higher Education Institutions Scientific Research and
Publication Ethics Directive” has been acted upon. The research was approved by the decision of the
Social and Human Sciences Research and Publication Ethics Committee of the “xxx University” dated
02.02.2021, and numbered 10926. In the research, Higher Education Institutions Ethical Behavior
Principles, Higher Education Institutions Scientific Research and Publication Ethics Directive were
complied with, and the participants were informed about the study and signed the consent form.

Findings
Quantitative Findings
Findings related to the sub-problems of the research are given in tables below:

Is there a statistically significant difference between the pre-test and post-test mean scores of the
experimental group students in terms of metacognitive thinking skills?

Table 3

Wilcoxon Signed Rank Test Results of Experimental Group Pre-Test and Post-Test Metacognitive
Thinking Skills Scores

Pretest-Posttest n X sd z P n?
Pretest 20 3.86 43 3.46" .000 77
Posttest 20 3.97 .50

*Based on negative ranks
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Table 3 illustrates that there was a significant difference between the metacognitive thinking
test scores of the participants (z=3.46, p< .05). Based on this analysis, it can be stated that the
intelligence games lesson has a remarkable effect on improving the metacognitive thinking skills of the
participants in the experimental group.

Is there a statistically significant difference between the pre-and post-test mean scores of the
control group students in terms of metacognitive thinking skills?

Table 4

Wilcoxon Signed Rank Test Results of Control Group Pre-Test and Post-Test Metacognitive Thinking
Skills Scores

Pretest-Posttest n X sd z p
Pretest 20 3.79 41 1.36" .38
Posttest 20 3.75 .59

*Based on negative ranks

Table 4 showed that there was no significant difference between the metacognitive skills test
scores of the participants (z= 1.36, p> .05).

Is there a significant difference between the achievement mean scores of the experimental and
control group students in terms of metacognitive thinking skills?

Table 5
Mann Whitney-U Test Results of Metacognitive Thinking Skills by Groups

Group n X sd U P lrb
Experimental 20 3.97 .50 97.50 .006 A8
Control 20 3.75 .59

Table 5 revealed that at the end of the eight-week experimental application, there was a
significant difference between the metacognitive thinking skills of those who attended the intelligence
games lesson and those who did not (U= 97.50, p<.05). The analysis showed that the metacognitive
thinking skills of the participants in the intelligence games lesson were higher than those who did not
attend the lesson. The analysis demonstrated that the effect value was found to be r= .48. Thus, it
can be stated that the intelligence games lesson has a moderate effect on increasing the metacognitive
thinking skills of the participants.

Qualitative Findings
Experimental group students’ views after taking intelligence games lesson;

i) What are the opinions of the experimental group about how they can self-learn if they need
it after the intelligence games lesson?

Table 6 illustrates that students mostly refer to different sources, books, and videos. The effort
to realize the self-learning action by preparing information notes, making frequent repetitions, and
solving questions about the subject is considered important.

13
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Table 6

Theme of Realizing Self-Learning

Codes f Participants

Applying to different resources, books, videos 15 P2,4,5,6,7,10,12,13,14,15,16,17,18,19,20
Preparing information notes, repeating, and solving questions 6 P1,3,4,12,14,19

Learning by doing 3 P6,11,17

Questioning, generating new ideas 2 P1,8

Tracing a path from the inside out 1 P9

Pushing existing possibilities 1 P5

Starting from the surrounding life 1 P1

It is thought that learning by experience, researching, and questioning will contribute to

producing new ideas. Among the opinions expressed are that it is possible to learn by identifying the
source of the event or problem, following a path from the inside out, forcing the possibilities at hand,
and taking the experiences in the environment as an example.

P1. If I need to, I learn to learn by myself by researching, questioning, repeating
practices, and taking the experiences around me as an example.

P2.1learn by reading books on the subject and watching videos. I use essays to check
whether I have learned or not.

P3. I prepare small information notes and read them repeatedly. If it is related to a
subject at school, I go to the learning path by solving a lot of questions.

P4. First, I prepare my resources for the subject I will learn. Then, I take short notes
on the subject. After learning the subject, I solve questions to reinforce it.

P5. If I can provide the materials I need on the subject, I can succeed in learning on
my own. If the necessary materials are not available, I start looking for ways to learn with
what I have. So I do not give up.

P6. I prefer the way of learning by doing and experiencing the events. As for the
lessons, it is enough to learn by myself, to reach the books, that is, the resources.

P7. 1 try to reach relevant books and resources.

P8. I try to realize learning by thinking about the situation and generating ideas. |
try to use a method to distinguish between right and wrong.

P9. 1 go to the source of the event or problem. I prefer to learn by myself by following
a path from the innermost to the outermost.

P10. I can get information from different sources. I can cope with my problems by
using different learning paths.

P11. By interpreting my experiences, I reach the right results and enable myself to
learn.

P12. First of all, I research the topics I lack and watch videos on the subject. I take
notes while watching the video. Then, I reinforce the topics by solving the test.

P13. I can learn by myself with the help of the internet or books.

P14.1draw important places by looking at the subject explanation books. I take short
notes. I look at videos on the internet that I don't understand. I reinforce it by solving
questions.

P15. 1 use the internet and books.

P16. I resort to relevant resources.

P17. I research the necessary resources. I try to learn by experience.

P18. I can learn by watching lesson videos online.

P19. I watch videos. I solve the question.

P20. | research from books and the internet.

ii) What are the experimental group's views on the change in self-awareness of the intelligence

games lesson?
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Change in Self-Awareness Theme

Codes f  Participants
Improvement in attention and focus 9 P1,3,6,7,9,10,11,13,14
An increase in deeper, three-dimensional thinking, imagination, and creativity 7 P1,3,10,12,13,16,17
Efforts to reach the most logical solution, spending time on the problem 4 P3,56,8
Self-knowledge, discovering talents, planned living 4 P12,14,15,20
Developing new strategies, different ways 4 P2,4,10,17

Feeling courageous, self-solving, increased self-confidence 4 P3,8,10,19

Asking questions, developing the habit of questioning, bringing the pieces together 3 P3,17,20

Thinking that not much has changed 1 P18

that a

Table 7 showed that there was a significant improvement in attention and focus. It was stated
more detailed imagination, three-dimensional and creative thinking skills developed.

Furthermore, participants considered searching for logical solutions and spending more time on
problems important. It was expressed that the awareness of being more planned and making fewer
mistakes developed due to the participants' self-knowledge and discovery of their talents. It turned
out that there were changes and developments in generating new strategies, acting more
courageously and independently, increasing self-confidence, the habit of asking questions and

combin

ing the pieces. There were also opinions that there was no significant change in self-awareness.

P1. I can describe the change in my self-awareness after taking the intelligence
games lesson as follows: I used to not care about other people's opinions. But now I'm trying
to think about it and find its true meaning. I started to think better in a three-dimensional
way by playing with unit cubes.

P2. After playing with unit cubes, I started playing easier when building a house in
Lego. After playing Reversi, I started to apply new strategies to improve my relationships.

P3. When I faced a problem, I started asking games, my friends, and my elders to find
out. As my attention increased with new games, I noticed places around me that I had not
noticed. I try to spend more time solving long questions. Thanks to these games, I can say
that I have improved myself and started to do more logical things. Now my imagination is
stronger and I feel more courageous.

P4. I started to regard things from different angles and positively.

P5. I can say that as I spend more time understanding the problems, my social
relations have improved, and I have started to communicate better with others.

P6. Thanks to intelligence games, I am more careful In the face of an event or
problem, I try to find solutions and use the best way.

P7. I started to pay more attention to the surrounding colors and geometric shapes.

P8. While I used to cry for everything, now I try to solve the problems myself. When |
find a solution, I take care to think and make the right decision instead of immediately
implementing it.

PY. I started to be more careful and alert.

P10. I have improved in many aspects such as my creativity, concentration, ambition,
self-confidence, and solving problems in different ways. This change and development have
taught me to use different ways of thinking.

P11. I started questioning my relationships with people. I learned to be more careful.

P12. I started living more planned. My thinking skills have improved.

P13. I focus better on things. I think in more detail and produce suitable solutions.

P14. I used to make a lot of attention mistakes in questions. But after the fence game,
I learned to be more careful. In this way, I realized I made fewer mistakes while solving
questions.
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P15. I started to know myself better. I discovered my talents.

P16. Ever since I played the fence game, I've been looking at things from a broader
perspective. I started noticing the pictures at school.

P17. After playing intelligence games, my perspective on everything that happens
around me has changed. Every game has added something to me. Reversi improved my
strategy. Unit cubes made me look more carefully at the structure of buildings and the idea
of assembling the pieces. The fence made me pay attention to the details in the streets |
passed.

P18. I don't think much has changed.

P19. I feel my self-confidence is better.

P20. I try to question my mistakes more and try to correct myself.

Results, Discussion and Recommendations

Metacognitive thinking is the explanation of an experience of how an individual has or can
have knowledge about the knowing and learning processes in which he takes an active role, how he
can structure it, and how he can realize learning on his own. In fact, the process of self-learning and
restructuring of knowledge such as assimilation, control, and reorganization of learned information
support the individual's life. It is expected that an individual who develops metacognitive thinking skills
will act with a higher self-confidence in realizing learning on his own, expressing his own opinion on a
subject, and re-monitoring and reorganizing cognitive processes in line with his perspective.

The inclusion of educational programs and practices that will help students develop higher-
order thinking skills in their academic life will provide a more reliable way of presenting these kinds of
learning styles. As a matter of fact, it was revealed that the intelligence games lesson in this study
significantly affected metacognitive thinking skills. The ideas put forward by the students, whose
opinions were examined after the intervention, also supported this point. For example, the views
indicating that the individual should perform self-learning when necessary mostly revolved around
researching, questioning, repeating, and monitoring the experiences in the environments. Attributing
special importance to the way of learning by doing and experiencing, providing materials that would
enable self-learning on the subject, and in the absence of these, continuing the learning effort with
existing opportunities supported the views put forward in the present study. Based on these results, it
can be interpreted that the effort of the participants to realize learning on their own, even if there is
limited learning opportunity, can transform it into a functionality that can improve their metacognitive
thinking skills.

If the necessary conditions are created and metacognitive thinking strategies are used,
children's reading comprehension skills will improve (Cakiroglu & Ataman, 2008), constructivist
learning environments will contribute to metacognitive awareness (Yurdakul & Demirel, 2011), and
education based on metacognitive teaching will improve students' academic achievements and a
positive development will occur in their attitudes towards lessons (Ataalkin, 2012). Based on these
developments, it is possible to say that providing educational activities supported by metacognitive
approaches and supporting educational processes in this sense will positively affect children's
metacognitive skills (Yildiz Altan & Temel, 2022). As revealed in the results of the present study,
improving children’s metacognitive thinking skills by enriching their educational processes through
such activities as intelligence games will make both their education and lives more qualified.

Self-awareness also has a special place in metacognitive thinking. After the intelligence games
lesson, the students' views on their self-awareness can be considered as an important indicator to
reveal the need for such educational practices. For example, good changes and developments related
to self-awareness such as starting to think in a real sense, developing new strategies to improve social

16



The Effect of Intelligence Games Lesson on Metacognitive Thinking Skills

relations, evaluating developments from a different and positive perspective, starting a more planned
life, and getting to know oneself better, after taking the intelligence games lesson, demonstrate the
justification of this need. In the literature, it is seen that there are studies supporting these results.
Marangoz and Demirtas (2017), who conducted a similar study, investigated the effects of mechanical
intelligence games developed by the Turkish Brain Team on the cognitive skills of students studying in
the 2nd grade of primary school. After a 14-week intervention, it was determined that there was a
significant increase in all sub-dimensions of the cognitive skill levels of the students. Kel and Kul (2021)
sought the opinions of the educators-who gave this lesson- on the contribution of mind and
intelligence games to students in official institutions affiliated with the Ministry of National Education.
In the current study, it was also determined that mind and intelligence games had a positive effect on
higher-order thinking skills. The results obtained from the studies require considering the importance
of self-awareness, especially in metacognitive thinking because self-awareness will allow the individual
to get to know himself better and to evaluate his skills under appropriate conditions.

Likewise, Ricker and Richet (2021) examined the metacognitive awareness of children in their
study on the opportunities provided by digital games for children aged 6-10. The results showed that
exposure to games with high interactive features was positively associated with children's
metacognitive awareness. However, it was revealed that exposure to games with less interactive
features was not related to metacognitive awareness. In the study by Allsop (2019), children's thinking,
learning, and metacognition while designing their own computer games were examined. The aim was
to get an idea of the metacognitive processes that activated students' 'thinking for learning' in relation
to digital game-making activities as a learning space. In the study, it was determined that game design
activities facilitated learning in many areas for children and thus contributed positively to
metacognitive awareness. Diindar (2015) examined the effects of educational computer games on the
metacognitive skills of 5th-grade students. According to the results obtained from the metacognition
scales, it was revealed that the scores of the participants in the experimental group were higher than
the scores of the participants in the control group. Although it was said that games contributed
positively to learning and metacognitive skills, it was determined that there was no significant
difference between the groups as there was an increase in the scores of the control group. When these
studies on the subject were examined, it was revealed that the findings supported the results of this
study at a high level. Thus, it can be said that it will contribute significantly to the development of
metacognitive awareness if the individual is brought together with appropriate intelligence games and
materials and the necessary technical support or equipment is provided.

Although the development of metacognitive skills does not depend entirely on intellectual
ability, it is possible to improve these skills by applying some intelligence tests or activities (Veenman
& Spaans, 2005). Through metacognitive instruction, students can practice these skills over time,
increasing the chances that these valuable thinking strategies will strengthen their practical
intelligence and become part of their repertoire as learners (Joseph, 2009). Thus, creating
opportunities that will support the development of metacognitive thinking skills and personal
awareness will nurture the good development of children and enable them to obtain quality learning
products.

The results of the current study indicated positive effects of the course of intelligence games
on metacognitive thinking skills, so game activities should be included in the education programs at
other levels. Based on this suggestion, opportunities may arise where students can implement the
attainments they have gained from intelligence games lesson both in school and in their social life
outside of school. Therefore, it should be considered that the determinations such as the students'
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learning by having fun and developing a versatile perspective during the study can be supportive in the
realization of the aforemetioned idea.

Based on the results such as the increase in self-confidence of the students after the
educational practices, the fact that they started to be more extroverted, and the effort to realize their
skills and improve them, elective lessons such as self-knowledge and discovery of talents should be
included at least in secondary school education programs.

The inclusion of intelligence games as an elective lesson in the education program is an
important development. However, in order to support this development in every school where this
lesson is given, if there is not, intelligence games workshops should be established within the
possibilities. It should not be forgotten that the establishment of these workshops can contribute to
the cognitive and social development of students, as well as help to eliminate the problem of supplying
game materials.

In order to make a positive contribution if studies similar to this are carried out in the future,
mind games should be included as an academic lesson in teacher training, and undergraduate
education programs. It should be taken into account that pre-service teachers who take this lesson at
the undergraduate level can be effective in transferring their academic experience to their students in
their teaching life and enabling them to present different perspectives.

According to the results of similar studies conducted in the literature, especially the current
study, the effect and contribution of the intelligence games lesson on the multi-faceted development
of the student should be taken into consideration. Therefore, giving such lessons or activities in
different platforms of social life in order to be given in a more planned and systematic way will support
the fact of reaching more people and spreading the contribution to a much larger area.

Since the mind games lesson can keep students' interest, attention and, motivation alive, and
make the gains and learning more permanent, it should be ensured that this lesson takes place in a
planned and regular way throughout the education process.
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