KEFAD

http://kefad.ahievran.edu.tr

KEFAD Cilt 22, Say1 3, Aralik, 2021

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

ISSN: 2147 - 1037

The Experiences of Primary School Mathematics Teacher Candidates
in Designing and Implementing Educational Mathematics Games

Emine Nur UNVEREN BILGIC

Article Information

Abstract

@ CrossMark

DOI: 10.29299/kefad.1055487

Received:  21.01.2020
Revised: 09.09.2020
Accepted:  09.06.2021

Keywords:
Educational game,
Mathematics education,

Teacher training

The study aimed to analyze the primary school mathematics teacher candidates'
educational game design and implementation processes in depth. The study,
employing a Common case study procedure, followed a qualitative paradigm to get in-
depth and detailed answers to the study questions by examining multiple situations
simultaneously. The study was carried out with 22 teacher candidates, of whom 14
were females and seven males, studying at a university in the Marmara Region in the
Spring Semester of the 2017-2018 Academic Year. The games designed by the teacher
candidates were evaluated with the 31-item ‘'Educational Games Evaluation
Observation Form' (EGEOF). The teacher candidates were requested to fill out a
written form with their views on the game design and implementation process. The
collected written data went through content analysis. The study findings revealed
teacher candidates' deficiencies in the theoretical and practical knowledge for
designing educational games. In this context, the current study suggests a theoretical
and practical compulsory course included in the curriculum to discuss in more detail
the subjects, such as educational game designs, game theories, educational game
models, and the place of these games in mathematics education.
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Arastirmanin amac; ilkogretim matematik 6gretmen adaylarinin egitsel oyun tasarlama ve
uygulama siireglerini derinlemesine incelemektir. Arastirmada, ¢oklu durumlari eszamanl
olarak inceleyerek arastirma sorularma iliskin derinlemesine ve detayl bilgi edinmek
amaciyla nitel paradigma takip edilerek ortak durum calismasi deseni kullanulmistir.
Aragtirma Marmara Bolgesi'ndeki bir {iniversitede 2017-2018 Egitim Ogretim Yili Bahar
Yariyilinda 6grenim gormekte olan 14 kiz 7 erkek olmak iizere toplam 22 6gretmen aday1
ile gerceklestirilmistir. Ogretmen adaylarnin tasarladiklari oyunlar 31 maddelik ‘Egitsel
Oyunlari Degerlendirme Gézlem Formu'ndan (EODGF) ile degerlendirilmistir. Ogretmen
adaylarma oyun tasarimi ve uygulama siirecine iliskin goriislerini almak amaciyla yazili bir
form yoneltilmis ve elde edilen yazili veriler igerik analizine tabi tutulmustur. Aragtirmanimn
bulgularindan hareketle 6gretmen adaylarinin egitsel oyun tasarlamaya yonelik teorik ve
uygulamal1 bilgilerinde eksiklikler oldugu ortaya konulmustur. Bu baglamda egitsel
oyunlarin tasarimi, oyun teorisi, egitsel oyun tasarimi modelleri gibi konularin ve bu
oyunlarin matematik egitimindeki yerinin derinlemesine ele almabilecegi teorik ve
uygulamali, zorunlu bir dersin miifredatta yer almasi nerilmektedir.
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Giris
Oyunlar, diinyaya adimm attigimiz ilk zamanlardan itibaren hayati anlamlandirmak,
ogrenmek, incelemek, eglenmek gibi bir¢ok farkli amag i¢in faydalandigimiz bir kaynaktir. “Degisken
sonuglara sahip, farklh sonugclara farkli degerler atanan, oyuncunun sonucu etkilemek i¢in ¢aba sarf
ettigi, kural tabanli bir sistem” olarak tanimlananan (Juul, 2005) oyun; hayal kurmaya, zihinde

canlandirmaya ve sonucun oyunu oynayan bireyler tarafindan degerlendirilmesine agik oldugu i¢in

hayal giiciinii ve insanda var olan yaratici diistincenin sinirlarini zorlar (Klampourtzis, 2019).

Alanyazin incelendiginde tarihte yer alan bir¢ok iinlii matematik¢inin matematigin kendi
yapisi icerisinde oyunlarla agiklanabilecegini ifade ettikleri goriilmektedir. Guzman (1990)'dan alinan
bilgiye gore Leibniz 1715’de De Mountmort’a yazdig1 mektupta su ifadelere yer vermistir; “Insanoglu
asla oyunlarin icadinda oldugu kadar zeki olmadi. Ruh kendini bos zamanlarda oyunlarda bulur.
Oyunlarin matematiksel olarak ele alindi1g1 kapsamli bir ders yapmak arzu edilebilir bir durumdur.”.
Buna ek olarak Recorde ve Cardan’in halka oyunu, Macar Erné Rubik’in kiipli ve sihirli kareler
oyunu, Lucas'm Hanoi Kuleleri 6érnek olarak verilebilir. Bu oyunlardan Rubik Kiipii 1974 yilinda
Macar heykeltras ve mimar Erno Rubik tarafindan icat edilen mekanik bir bulmacadir. 3*3*3
bigimindeki Rubik Kiipii (8! x 38-1) x (12! x 212-1)/2 = 43.252.003.274.489.856.000 farkli permiitasyona
sahiptir. Aslinda Kiipii olusturan parcalar (8! x 38) x (12! x 212) = 519.024.039.293.878.272.000 (yaklasik
519 kentilyon) kadar farkli konuma getirilebilir ama bunun yalnizca on ikide biri (1/12) ulasilabilir
konumdur. Ciinkii tek bir kenar1 degistirebilecek ya da tek bir koseyi dondiirebilecek hareket sirasi
miimkiin degildir. Bu nedenle ancak kiipii sokiip tekrar birlestirerek ulasilabilecek on iki olas1 konum
kiimesinden ya da “evren”inden soz edilebilir. Buna ek olarak parcalarin yer degistirmeden hareket
edebilmesi igin kullanilan bir algoritmasi da bulunmaktadir. Oyuna bu baglamda bakildiginda

eglenceli yapisinin altinda ciddi bir matematiksel arka plani oldugu goriilmektedir.

Bilim ve teknolojinin hizli gelisimiyle birlikte oyunlar iizerine gergeklestirilen
aragtirmalardaki artis, oyunlarin egitimde kullanilmasi fikrini ortaya gikarmustir ki bu durum egitsel
oyun kavramini giindeme getirmistir (Backlund ve Hendrix, 2013; Bourgonjon, Valcke, Soetaert vd.,
2010; Linehan, Kirman, Lawsonvd., & Chan, 2011) . Siirekli degisen ve gelisen diinyada bugiiniin ve
yarinin gereksinimlerine yanit vermesi gereken 21. yiizyilin 6gretmenlerinin, 6grencilere yalnizca ders
veren ve onlari yilsonunda yaptiklar sinavlarla degerlendiren bireyler olmalar1 beklenmemektedir.
Dolayisiyla smif igerisinde 0gretme-6grenme siirecinin etkili olabilmesi uygun 6gretim yontem ve
tekniklerinin se¢imiyle dogru orantilidir (Hesapgioglu 2011; Demirel 1999). Bu nedenle egitim &gretim
ortaminda en fazla temele alinmasi1 gereken yontem aktif 6gretim yontemleri olmahdir (Yesilyurt,
2013). Matematik egitimcileri de genel 6gretim yontemleri icerisinde, matematik derslerinin islenisine
uygun olan bazi matematik 6gretim yontemleri tanimlamislardir (Ugurel, 2003). Bu yontemlerden

olan oyunla 6gretim; bireylere hem eglenceli bir deneyim saglayan hem de akademik anlamda temel
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bilimsel kavramlar1 6grenmelerine yardimeci olan en etkili yontemlerden biri olarak tanimlanmaktadir

( Adler, 1997; Stanley, 2009; Sahin, 2001).

Egitim ile ilgili bir takim kurallarin oyunlara eklenen nitelikleri kendi baslarina oyunlar:
egitici yapmak i¢in yeterli degildir. Egitsel oyunlar genellikle ciddi oyunlarin bir alt kategorisi olarak
goriiliir (Hainey, Con-nolly, Stansfield ve Boyle, 2011). Egitsel oyunlar, egitim-6gretim siirecinde
belirlenen hedeflere ulasmay1 saglayan, bilgi ve beceri gelistiren, 6nceki 6grenmelerin pekistirilmesine
ortam hazirlayan planli ve amach oyunlardir (Coskun, 2012). Egitsel oyunlarin egitim siirecine en
onemli katkis;, oyun esnasinda kazanilan bilgilerin yaparak yasayarak ve aktif katilimla
yapilandirilmasindan dolay1 daha kalic1 olmasini saglamalaridir (Aytekin, 2001; Liebermann, 2006).
Buna ek olarak egitsel oyunlarin yer aldig1 6grenme ortamlarinda 6grencilerin yiiksek derecede haz
aldigr diisiiniilmekte ve derse devam etmek istedikleri goriilmektedir (Bayirtepe ve Tiiziin, 2007).
Foster'a (2004) gore; Ogrencilerin oyunlar yardimiyla soyut matematiksel yapilari somutlastirarak
etkili bir deneyim kazanabilmesinden hareketle, matematik egitiminde 6grencileri 6grenme siirecine
katmanin en iyi yollarindan biri oyunlardir. Ayrica oyunlar, matematik¢i olmayan insanlarin
matematige yaklasmalarina ve sempati duymalarina da aract olmustur (Ugurel, 20003). Oyunlar,
kuramsal 6grenme ile uygulama arasinda soyut yasantilar1 somuta indirgemesiyle 6nemli bir bag
kurar (Semitz ve dig. 2003, akt. Ozgeng, 2010). Ayrica Ugurel ve Morali (2010) oyunlarda yer alan bazi
soru formlar1 ile matematiksel kavramlar arasinda (Bunu nasil oynayabilirim?-Yorumlama,
Oynamanin en iyi yolu nedir?-Optimizasyon, Kazanacagimdan nasil emin olabilirim?-Analiz, Bunu
sana gosterebilirm-Kanit, vb.) birebir eslemeler yapilabilecegini soylemislerdir. Bu noktadan
hareketle, matematik oyun kavramlarinin birbirleri ile biiyiik oranda benzerlikler tasidig1 sdylenebilir.
Bu baglamda egitsel oyunlar oynamanin matematik 6grenme yolunda olan bireylerin altta yatan
matematiksel kavramlar1 daha iyi anlamalarini sagladig1 soylenebilir (Song, 2002). Egitsel oyunlarin
matematik egitiminde kullanimi ile ilgili olarak gergeklestirilen arastirmalar incelendiginde
arastirmalarin 6grencilerin akademik gelisimlerini inceleme (Akkus Sevigen, 2013; Aksoy, 2014;
Koroglu ve Yesildere, 2002; Shi, 2003; Firat,2011; Basiin ve Dogan, 2020; Pramuditya ve Syaefullah,
2018; Barai, 2021matematige yonelik duyussal gelisimlerini inecelme (Aksoy, 2014; Cankaya ve
Karamete, 2008; Chizary ve Farhangi, 2017) 6grencilerin matematik oyunu gelistirme siireclerinin
incelenmesi (Cetin, 2016) oyun ve matematik arasindaki etkilesimin incelenmesi (Ugurel ve Morals,
2008; Yong, 2019) Ogretmenlerin ve Ogretmen adaylarinin egitsel oyunlarin kullanimina iligskin
gortsleri (Topgu, Kiiclik, Goktas, 2014; Ozata ve Coskuntuncel, 2019; Usta vd., 2017; Durak, 2019;
Dogan ve Sonmez, 2019; Salsabila vd., 2020) basliklar1 altinda toplandig1 goze carpmaktadir.
Matematik egitiminde egitsel oyunlarin kullanilmasmin etkililigi iizerine bir¢cok arastirma
gergeklestirilmistir (Akkus Sevigen, 2013; Aksoy, 2014; Cetin, 2016; Koroglu ve Yesildere, 2002;
Rutherford, 2015; Shi, 2003; Ugurel ve Morali, 2008; Alexiou ve Schippers, 2018; Elkonin, 2005; Gee,
2007; Granic, Lobel ve Engels, 2014; Nisbet ve Williams, 2009; Shapiro, 2014; Woolfolk, 2018). Bu

aragtirmalar sonucunda, egitim psikolojisi perspektifinden egitsel oyunlarin; 6grenenlerin matematik
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dersine yonelik olumlu tutum gelistirmelerine, motivasyon saglamlarina, 6grenim siirecine aktif
katiim saglamalarina, matematiksel bilgilerini yapilandirmalarina ve matematige yonelik elestirel
diisiinebilmelerine, matematigi degerli olarak algilamalarina yardima oldugu ortaya konulmustur.
Bu baglamda bu arastirmada egitsel oyun; matematik 6gretiminde yer alan kazanimlarin entegre

edildigi kural tabanl sistemler olarak tanimlanmaktadir.

.....

bilissel ve duyussal acidan etkileri oldugu konusunda genis arastirmalar yapilmistir. Genel anlamda
oyunlarin O0grenme ortamlarinda kullanilmasiyla elde edilen bilissel kazamimlar baglaminda,
Ogrencilerin problem ¢6zme becerileri (Adachi ve Willoughby, 2013; Granic, Lobel ve Engels, 2014;
Hwang, Wu ve Chen, 2012; Justice & Ritzhaupt, 2015; Ritzhaupt, Gunter ve Jones, 2010; Spiers, Rowe,
Mott ve Lester, 2011; Yang, 2012), elestirel diistinme ve 6grenci yaraticilig (Cicchino, 2015; Hallajian,
2016; Naeini ve Masood, 2012), bellek (Motabarzadeh ve Musavi, 2015; Tavarez, 2012) bilgi saklama ve
hatirlama (Abdullah, Abu Bakar, Ali, Faye ve Hasan, 2012; Alici, 2016; Babaandag, 2013 ; Bayram,
2015; Selvi ve Cosan, 2018; Shabaneh ve Farrah, 2019), analoji, islem hizi ve tiimdengelimli akil
yliriitme gibi bilissel yetenekler (Hisam vd., 2018), algisal dikkat ve zihinsel rotasyon becerileri
(Alexiou & Schippers, 2018; Mayer, 2019) ve STEM alanlarinda basariy1 tahmin ettigi iddia edilen
uzamsal beceriler (Granic, Lobel ve Engels, 2 014) gibi dikkat cekici biligsel nitelklerinde énemli bir
artis oldugu ortaya konulmustur. Ayrica, oyunlarda farkli bireysel 6grenme tarzlarina hitap
edebilecek cesitli unsurlar da vardir (De Byl ve Brand, 2011; Sugar & Sugar, 2002). Ayrica egitsel
oyunlarin kullanilmasinin motivasyon, tutumlar, katihm, 6z-yeterlik, 6z saygi, sosyal taninma ve
kayg: gibi 6grenmede etki boyutlar: tizerindeki olumlu etkilerinin ortaya konuldugu arastirmalar da
bulunmaktadir (Aksoy, 2014; Alexiou ve Schippers, 2018; Annetta, 2008; Chow, Woodford ve Maes,
2011; Ebrahimzadeh & Alavi, 2017; Hense & Mandl, 2012; Ingram & Cangemi, 2019; Jaffe, 2007; Ke, Xie
& Xie, 2016; Ritzhaupt, Higgins, & Allred, 2011; Sahin, 2016; Tiede & Grafe, 2018; Yazicioglu, 2017).

Calismanin Amaci ve Onemi

Ogrenciler icin bu denli dnemli etkileri olan egitsel oyunlarn egitim ortamlarinda kullanimina
agirhk verilmesi ve bunun igin uygun ortamlar hazirlanmasi kuskusuz &gretmenlerden
beklenmektedir (Sar1, 2011). Matematiksel oyunlar bir¢ok agidan diger egitsel oyunlar ile benzerlikler
tasisa da bir takim farkliliklar1 da bulunmaktadir. Holton ve arkadaslar1 (2001), matematiksel oyunu,
matematiksel problemlerin ¢dziimiinde deneysellik ya da yaraticilik igeren fikirler iiretilmesinde ve
bunun sonucunda ¢dziime ulasilmasinda matematiksel siireglerin kullanilmasini gerektiren bir arag
olarak nitelendirmislerdir. Bu baglamda 6grencilerin gorevi, oyun siirecinde 6zgiirce matematiksel
nesnelerle etkilesime gec¢mektir. Matematiksel oyun; Ogrencilerin mevcut bilgileri {izerine
kurulmalidir. Ancak oyunun sonunda Ogrencilerin mevcut bilgilerinin 6tesine gecilebilecegi sekilde

tasarlanmalidir (Holton vd, 2001). Bu siirecte 6gretmenlerin gorevi ise 6grencilerin yanhs anlamalarin
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gidermek, Ogrencileri oyunun ¢6ziimiine ulastiracak bir ortam tasarlamak, ogrencileri oyunu

oynamaya tesvik etmek ve ihtiya¢ duyulmasi halinde ek bilgiler vermektir.

Matematik dersinde; bir¢ok 6grenci aile ortamu ile olusmaya baslamis bir kaygi ve yetersizlik
hissi tasimaktadir. Bu tiir 6grenciler i¢in oyunlardan faydalanilmasi dogru goriilmektedir (Akman,
2002). Nitekim Kavasoglu (2010) tarafindan bildirildigine gore O’Brien ve Barnett tarafindan yapilan
aragtirmada, kendini yeterli gormeyen 6grenciler normalde dikkatsiz ve basarisiz olmalarina ragmen
oyunlarda, basarili 6grencilerle ayni diizeyde basar1 gosterdikleri ortaya ¢ikmustir. Yapilan bir¢ok
arastirmada oyun bulmacalar ve strateji gelistirmenin; 6gretimin diiz anlatim, soru cevap veya gosteri
gibi geleneksel 6gretim yontemlerine gore daha etkili oldugu ortaya konulmustur (Ugurel, 2003;
Abdullah & Yunianta, 2018).

Egitsel oyunlarin matematik egitiminde kullaniminin 6nemi ilgili alanyazin ile ortaya konulsa
da egitsel oyunlarin egitimle biitiinlestirilmesinde bir takim engeller vardir (Giileroglu, 2015).
Ogretmenlerin gogu egitsel oyunlari §grenme ortamlarinda kullanma konusunda olumlu diisiincelere
sahip olsa da ¢ok azi bu oyunlari egitim ortamlarinda kullanmaktadir (Noraddin ve Kian, 2015).
Razak, Connolly ve Hainey’e (2011) gore Ogretmenlerin egitsel oyunlar konusundaki olumlu
diisiincelerini uygulamaya aktarmalarinda engel teskil eden durumu egitsel oyun tasarlama ve
kullanma konusundaki becerilerden yoksun olmalar1 seklinde ifade etmektedirler. Bu noktadan
hareketle 6gretmen adaylarina Matematik Ogretim Programinda yer alan kazammlar baglaminda
oyun tasarimina yonelik bir yasanti saglanmasi; meslek yasamlarinda oyunlar1 6grenme ortamlarina
entegre ederken yasayabilecekleri teknolojik, pedagojik ve igerige yonelik bir takim problemlerin

iistesinden gelebilmelerine katki saglayabilecegi diisiiniilmektedir.

Bu baglamda arastirmanin amacy; ilkogretim matematik 6gretmen adaylarmin egitsel oyun
tasarlama siireglerinin derinlemesine incelenmesidir. Arastirma problemi, ”Hkbgretim matematik
Ogretmen adaylarinin egitsel oyun tasarlama siiregleri nasildir?” seklindedir. Arastirmanin alt

problemleri ise:

1) Tlkogretim matematik 6gretmen adaylarinin 6gretim siirecinde egitsel oyun yontemi
tekniginitasarlama ve (ilkogretim Ogrencileri ile etkilesime gecerek) uygulama uygulayabilme

durumlari nasildir?

2) Ilkégretim matematik Ogretmen adaylarmin egitsel oyun tasarlama siirecine iligkin

goriisleri nelerdir? seklindedir.
Yontem
Arastirmanin Modeli

Arastirmada, ¢oklu durumlari eszamanli olarak inceleyerek arastirma sorularina iliskin
derinlemesine ve detayl bilgi edinmek amaciyla nitel paradigma takip edilerek ortak durum calismasi

deseni kullanilmistir (Bernard, 2012; Johnson ve Christensen, 2014). Ortak durum calismalarinda;
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aragtirmaci tek bir kapsayici arastirma igerisinde ¢oklu durumlar1 es zamanl olarak inceleyerek bir
arastirma konusuyla ilgili daha detayli bir anlayisa ulasabilir (Johnson ve Christensen, 2014).
Arastirmaya katilacak 6gretmen adaylari, ge¢miste benzer dersleri alarak benzer yasantilara sahip
olduklar diisiiniildiigiinde, “Matematik Oyunlar1” dersini alan 6gretmen adaylar1 olarak belirlendigi

i¢cin amagh 6rnekleme yontemlerinden homojen drnekleme stratejisine yer verilmistir (Patton, 2014).
Calisma Grubu

Aragtirma Marmara Bolgesi'ndeki bir iiniversitede 2017-2018 Egitim Ogretim Yili Bahar
Yartyilinda 6grenim gormekte olan 14 kiz ve 7 erkek olmak tiizere toplam 22 6gretmen adayi ile
olusturulmus ortalama beger kisilik dort grup ile gergeklestirilmistir. Ogretmen adaylar1 s6z konusu
dersi ilk kez almiglar ve daha oOncesinde oyun tasarimina yonelik profesyonel bir egitime

katilmamiglardir.
Veri Toplama Araglan

Arastirma; dersi yliriiten Ogretim elemaninin “Matematik Uygulamalar1” derslerinde
kullanilan (Ug boyutlu cisimlerin korunumunu, strateji gelistirmeyi, problem ¢ézmeyi, vb siiregleri
konu edinen), halihazirda temin edilebilen ve bir 6nceki sene aymni dersi almis olan 6gretmen adaylar:
tarafindan gelistirilen egitsel matematik oyunlarindan 6rnekler sunulmasiyla baglamustir. Ilerleyen iki
hafta boyunca; oyunun matematik egitimindeki yeri ve 6neminden, bir egitsel matematik oyununda
bulunmasi gereken temel niteliklere iliskin bilgiler paylasilmis ve dordiincii haftada da 0gretmen
adaylarmin gruplari ile birlikte 2018 Matematik Ogretim Programi'nda yer alan kazanimlardan segim
yapmalar1 istenerek bu kazanimlar dogrultusunda oyun tasarimlarina baslamalari istenmistir. Toplam
sekiz hafta boyunca hazirlik-doniit (6gretim eleman:i tarafindan)-diizenleme seklinde devam eden
dersler neticesinde toplamda her grup icin birer tane olmak {izere bes oyun tasarimi yapilmistir. Oyun
tasarimma yonelik olusturulmus tiim gruplar dersin oldugu saatte tasarimlarmin son hali ile diger
gruplar ve dersi yiiriiten Ogretim elemani ile fikir alis verisi yapmak {izere derse katiim
gostermislerdir. Buna ek olarak her gruba 6zel olarak hafta i¢cinde 6gretim eleman ile gergeklestirilen
0zel oturumlarda oyun tasarimlarina yonelik degerlendirmelerde bulunulmustur. Ders kapsaminda
ogretmen adaylarinin tasarladiklar1 oyunlarimn isimleri; Cadde Insaa Et, Cokertme, Dadila, Dikpigo ve
Triboru seklindedir.  Gelistirilen oyunlar ve ilgili kazanimlara ait bilgiler asagidaki tabloda

paylasilmstir.
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Tablo 1. Oyun-Kazanim Iliskisini Gosteren Tablo

SiraNo Oyunun Adi

Kazanim

1 Cadde Insa Et
2 Cokertme

3 Dadila

4 Dikpigo

5 Triboru

Nokta, dogru pargast ve diger sekillerin Oteleme sonucundaki
goriintiilerini ¢izebilir

Birinci dereceden bir bilinmeyenli esitsizlikleri ¢ozebilir.

“Daha fazla”, “esit” ve “daha az” olasilikli olaylar1 ayirt edebilir.
Verilen bir hacim oOlgiisiine sahip farkli dikdortgenler prizmalarini
birim kiiplerle olusturabilir, hacmin taban alani ile yiiksekligin
carpimu oldugunu gerekgesiyle aciklayabilir.

Uggenin iki kenar uzunlugunun toplami veya farki ile {iciincii
kenarinin uzunlugunu iligkilendirebilir.

Ogretmen adaylarina ait oyun tasarimlar1 ve oyunlarin kullamimlarina iliskin kilavuzlart

asagida detayl olarak aciklanmaktadir.

Tablo 2. Oyunlarin Gorselleri ve Kullanmim Kilavuzlarini Gosteren Tablo

Oyunun Adi

Kullanim Kilavuzu

Oyun 1: Cadde Insa Et

Oyun 2: Cokertme

-Oyun 4 kisi ile oynamnur.

-Tiim 6grenciler birer bolge secer ve baslangi¢ noktasina tasini yerlestirir.
-Oyuna en biiyiik zar1 atan oyuncu baglar.

-Zar tizerindeki sekiller sayilari, renkler ise yonii belirlemek i¢in kullanilir.
Oyuncular iki kez zar atarlar. {lk attiklar1 zar sag veya sol, ikinci attiklar1 zar ise
yukar1 veya asag1 ilerlemeleri igin kullanilir.

-Oyuncu zar atip gitmesi gereken noktayi belirledikten sonra kart ceker ve kartta
yazani uygular.

-Eger oyuncunun geldigi nokta yol {izerindeyse oyuncu yolda kalir, sira bir
sonraki oyuncuya geger.

-Oyuncunun geldigi noktaya daha 6nceden bir yap1 insa edilmisse eski yap1
yikilir, yeni oyuncunun yapisi inga edilir.

-Bir caddeye veya bir sokaga aym tipte yapilar inga edilemez. (Ornegin; ayni
caddeye iki tane hastane insa edilemez.)

-Oyuncunun gelecegi nokta oyun alaninin disina ¢ikiyorsa oyuncu tagini oyunun
diger tarafindan igeri sokar.

-Oyun her defasinda oyuncunun kaldig1 son noktadan devam eder.

-Oyun 5 farkli yapinin (hastane, ev, cami,eczane, market) bir bolgede insa
edilmesiyle biter. 5 farkli yapimnin insa edildigi bolgenin sahibi oyunu kazanur.

-Oyun iki kisi ile oynanur.

-Oyuna aralarinda anlasarak isteyen oyuncu baslar.

-Oyunda her adimda zar atilir.

-Zarn iistline gelen say1ya gore islem yapilir. Zarin {istiine pozitif say1 gelmisse
kars1 kefeye say1 kadar disaridan bilye ekleme, negatif say1 gelmisse oyuncu say1
kadar kendi kefesinden kars: kefeye bilye aktarma islemi yapar.

-Oyuna ilk baginda iki oyuncu da pozitif say1 gelene kadar zar atar ve pozitif say1
gelince islemi uygularlar.

-Eger zarn iist yiiziine kart yazisi gelmisse oyuncu bir tane kart ¢eker ve kartin
rengine gore iglem yapilr.

-Kartlar agsagidaki islevlere sahiptir.

Turuncu: Kefeler yer degistirir. Pembe: Kefeler hafif olan kefeye gore dengeye
getirilir. Yesil: Kendi kefesinden 5 tane bilye ¢ikartir. Bu kart geldikten sonra
oyuncu bu karti elinde tutarak oyunun istedigi aninda kullanabilir. Kefesinde 5
taneden az bilye varsa mecburen bu kart1 sonra kullanmak zorundadr.
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-Oyun oynanilirken bilyeler bitmisse ve siradaki adim disaridan bilye almay1
gerektiriyorsa bu durumda oyun sonlandirilir ve kefesi daha yukarida olan
kazanir. Dengedeyse oyun berabere bitmis olur.

-Oyun oynanirken kars: tarafin kefesini ¢dkerten oyunu kazanir.

-Oyun iki tur oynamur.

-Oyuna baslayacak ilk kisi tas-kagit-makas oyunu ile belirlenir.

-Oyuna ilk baslayacak kisi ¢arki gevirir.

-Mavi ibrenin gosterdigi dogrultuya mavi boncuk veya kirmizi ibrenin gosterdigi
dogrultuya kirmizi boncuktan bir tane koyar. (Eger ibre tam dogrultu {izerine
gelmezse ibrenin gosterdigi en yakin dogrultuya boncuk konur.)

-Sira diger oyuncuya geger. O da carki cevirerek aym islemleri uygular. Oyun bu
sekilde sirayla devam eder.

-Oyuncular ayni renk boncuklar arasinda en az 1, en fazla 6 parga olusturmaya
caligirlar.

Oyun 3: Dadila

-Pargalari olusturmaya calisirken en son boncugu koyup ve “DADILA” diyen ilk
turdan kendi yaptig1 kadar dilim kazamnr.

-Ikinci tur da aym sekilde oynanur. Ikinci turda da kazanana kendi yaptig1 kadar
dilim verilir.

-Iki tur sonucunda kazanilan dilimler carkin iizerine konularak kimin kazandig1

belirlenir. (Oyunu kazanamama ihtimali ve iki turu da bir kisi kazanma ihtimali

vardir.)

Oyun 4: Dikpigo -En fazla ikiser kisilik iki grupla oynanur.

-Oyun pargalar1 yatay sekilde yerlestirilir.

-Verilen pargalarin hepsi kullanilarak oyun zeminini dolduracak sekilde bloklar
olugturulur.

-Oyunu ilk tamamlayan oyunu kazanur.

-Oyunun amaci; farkli ya da ayni uzunlukta ¢ubuklar ile tiggen olusturmaktir.
-Oyun iki kisi ile iki tur oynarur.

-Oyuna baslayacak kisiyi segmek icin zar atilir. Ust yiize biiyiik say1 gelen oyuncu
oyuna ilk baglar.

-Ilk baglayan oyuncu yol giizergahinda bulunan gubuklardan birisini alir ve
rakibine verir. Olusan boslugu, ¢cubuk kutusundan en fazla bes tane ¢ubuk alarak

bosluk doldurulur. Alinan ¢ubuk, rakibe verilen ¢cubuktan farkli olmak
zorundadir. Bosluga konulacak ¢ubuklarin uzunluklari ayni veya farkl olabilir.
-Sira diger oyuncuya geger. Bu oyuncu, rakibinin vermis oldugu ¢ubuktan farkl
bir ¢ubuk alip, rakibine verir. Oyun benzer sekilde devam eder.

-k tiggen olusturan oyuncu o turu kazanmis olur.

Tkinci tur, ilk turda oyuna ilk baglamayan oyuncuyla baslar.

-Tur bitiminde puanlama:

Cesitkenar tliggen olusturan oyuncu 30 puan; ikizkenar ti¢gen olusturan oyuncu 20
puan; eskenar iiggen olusturan oyuncu 10 puan alir. Olusan ii¢gen dik {i¢gen ise
oyuncuya 5 puan daha verilir.

Dért kisi ile oynanan “Cadde Inga Et” oyununda oyun tablasi tipki bir koordinat diizlemi gibi
bolmelere ayrilmistir ve her bir bolmeyi bir yarismacinin se¢mesi beklenir. Oyunun amact cami, ev,
hastane, eczane ve market gibi bes farkli yapmn bir bolgede insa edilmesidir. Ancak bu islemi
gerceklestirirken bir cadde ya da bir sokaga aym tipte yap1 insa edilmemesine dikkat edilmelidir.
Oyuna 6zgii tasarlanmis zar, oyunda ilerlenecek yonii ve ne kadar ilerlenmesi gerektigi hakkinda bilgi
vermektedir. Bu noktadan bakildiginda sans faktoriiniin oyun siireci boyunca etkin oldugu

sOylenebilmektedir. Oyuncular zar atarak oyuna 6nce kimin baslayacagin belirlemektedir. Ardindan
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oyuna basglayan bu oyuncu zari iki kez atar. {lk atistyla ne kadar gidecegini ve ikinci atisiyla da
yoniinii belirlemektedir. Ik oyuncu gidecegi noktay1 belirledikten sonra kart segimi yapar ve kart
tizerindeki talimati uygular. Eger oyuncunun geldigi noktada halihazirda bir yap1 varsa bu yap:
yikilarak yenisi yapilabilir. Son olarak; eger oyuncunun geldigi nokta yol {izerinde kalirsa, oyun siras1

diger oyuncuya ge¢mektedir

Iki kisi ile oynan “Cokertme” oyununa baglama sirasi ile ilgili olarak yarismacilarin aralarinda
uzlasiya varmalari beklenmektedir. Bu konuda oyuna baslangicta sans faktoriiniin indirgendigi
soylenebilir. Tk oyuncu oyuna 6zgii tasarlanmis zar1 atarak oyuna baglar. Zarin iizerine gelen say1
pozitif olana kadar zar1 atmaya devam eder. Zarin iist yiizeyine pozitif say1 gelince, kars: oyuncunun
kefesine say1 kadar bilye ekler ve negatif say1 gelirse kendi kefesinden say1 kadar kars: kefeye bilye
ekler. Zarda kart yazisi gelirse, kart secilir ve {izerindeki islem gerceklestirilir. Son olarak, kefesi daha

yukarida olan kazanir.

Iki turda oynanan “Dadila” oyununa baslayacak oyuncuyu belirlerken tas-kagit-makas ile
belirlendiginden oyun baslangicinda ve ¢arkin yonii oyunu belirlediginden oyun siirecinde sans
faktorii etkindir. flk DADILA diyen o turu alacag: igin oyuna yonelik tahminde bulunarak oyunu

istenilen zamanda sonlandirma firsat1 yarismacilara verilmistir.

Ikiser kisilik iki grup halinde oynanan “Dikpigo” oyununda, oyuna aym anda baglanmaktadir.
Yarigmacilarin verilen pargalar yardimiyla blogu tamamlamalari beklenmektedir. {lk blogu olusturan

kazanmaktadair.

iki kisiyle ve iki turda oynanan “Triboru” oyununun baslangicina iligkin bir kural bulunmamaktadir.
Oyuncudan iki ¢ubuk se¢mesi ve bunlar1 oyun tablasindaki boruya dizmesi beklenmektedir. Rakip
oyuncu da iiclincii bir cubuk secerek ilk oyuncuya verir. Burada amag bir iicgen olusturmaktir. Iki

turda tamamlanan oyunda bir turu {i¢ggeni ilk olusturan kazanmaktadir.

Oyun tasarimi siireci tamamlandiktan sonra, 6gretmen adaylar1 oyunlarini birlikte oynayarak kendi
tasarimlarini  ve arkadaslarinin tasarimlarini deneyimleme firsati yakalamuslardir. Boylelikle
oyunlarda yer alan eksiklikler, oyunu oynanamaz kilan noktalar ya da genel anlamda oyunun
oynanabilirligi Ogretmen adaylar1 tarafindan degerlendirilmistir. S6z konusu degerlendirmeler
neticesinde oyun tasarimi yapan Ogretmen adaylary; arkadaslarimi verdikleri fikirler dogrultusunda
kullanilan arag-gereglerin bir takim fizksel oOzelliklerini gliclendirmis ve oyunlarin kullanim
kilavuzlarindaki adimlarda degisiklikler gergeklestirmistir. Buna ek olarak Milli Egitim Bakanligi'na
bagh iki okuldan oyunlar1 oynamak iizere toplam 45 sekizinci simf 6grencisi katilmis ve oyun

tasarimcis1 6gretmen adaylar: esliginde oyunlar: tecriibe etmislerdir.

Ogretmen adaylarmin tasarladiklari oyunlar Akanca ve Sémen (2018) tarafindan gelistirilmis 31
maddelik ‘Egitsel Oyunlar1 Degerlendirme Goézlem Formu' ndan (EODGF) yararlanilarak analiz

edilmistir. 11 uzman goriisii dogrultusunda hazirlanan form, egitsel oyunun uygulanmas: esnasinda
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gozlenebilecek oyun yiiriitiiciisiiniin sergileyebilecegi davranislarin yaninda, yiiriitiicti konumundaki
Ogretmene diisen gorevleri ve egitsel oyunda bulunmasi gereken kriterleri barindirmaktadir (Akanca
ve Somen, 2018). Formda yer alan maddelerin oyunda bulunmasi durumunda “Gézlendi”, mevcut
ancak yeterli diizeyde olmamas: halinde “Kismen Gozlendi” ve hi¢ bulunmamasi durumunda da
“Gozlenmedi” basliklar1 isaretlenmektedir. Arastirmanin bulgular kisminda paylasilan tabloda
ilkogretim 6grencilerinin katiimyla gergeklestirilen uygulamalarda toplam bes oyunun kaginda s6z
konusu maddelerin gozlenip gozlenmedigine iliskin verilerin analizi paylagilmistir. Arastirmanin
gilivenilirlik hesaplamasi i¢in Miles ve Huberman'in (1994) onerdigi asagidaki uyusum yiizdesi

kullanilmisgtir.
Glivenirlik=(Goriis Birligi)/(Goriis Birligi + Goriis Ayrilig)

Bu formiil kullanilirken yazar ve yazar disinda alan uzmarm bir arastirmacinin gerceklestirdikleri
degerlendirmeler kullanilmistir. Yapilan hesaplamalar sonucunda arastirmada uyusum yiizdesi
%84,51 olarak hesaplanmustir. Bu islem sonucunda elde edilen uyusum yiizdesinin %70’in {izerinde

¢ikmasi, arastirma i¢gin giivenilir kabul edilmektedir (Miles ve Huberman, 1994).

MEB’a bagl okullardan gelen 6grencilerin oyun oynarken sergiledikleri davranislar 6grencilerin her
bir oyuna yonelik 6gretmen adaylarina sorduklar: sorular, oyun oynama igin harcadiklari siire, oyun
oynarken sergiledikleri tavir (heyecan, oyunu bitirme istegi, rekabet duygusu), oyunu kullanma
kolayligi, yonergeleri anlayabilmeleri baglaminda dersi yiiriiten Ogretim elemani tarafindan
gozlenerek not edilmistir. Elde edilen verilerden yola ¢ikilarak her bir oyuna yonelik degerlendirmeler

Bulgular baslig1 altinda paylagilmaistir.

Ogretmen adaylarma oyun tasarimi siirecine iliskin goriiglerini almak amaciyla yazili bir form
yoneltilerek katiimcilarin doldurmasi saglanmistir. Yazili goriisme formunda asagidaki sorulara yer

verilmistir. Bunlar:
1) Oyun tasarimi siirecinde yasadiginiz deneyimi paylasir misiniz?
2) Oyun tasariminizda giiclii ve gelistirilmesi gereken noktalar nelerdir?

seklindedir. Ogretmen adaylarindan elde edilen yazil veriler detayli bir sekilde okunarak ifadeler
kendi igerisinde incelenerek kodlar elde edilmis ve sonrasinda ise bu kodlarin ait olduklar1 temalar
ortaya konulmustur. Daha sonra ilgili kodlar ve temalar diizenlenerek bulgular ortaya konulmus ve
bunu takip eden siirecte de yorumlanmigtir. Tiim bu siire¢ goz oniinde bulunduruldugunda goériisme
formlarindan elde edilen verilerin igerik analizi ile ele alindig: ifade edilebilir. Ierik analizi; eldeki
yazili bilgilerin temel igeriklerinin ve igerdikleri mesajlarin 6zetlenmesi ve belirtilmesidir (Cohen,
Manion ve Morrison, 2000). Goriisme formlarindan elde edilen verilerin giivenirliginin saglanmasi

amaciyla matematik egitimi alaninda gorev yapan iki ayr1 uzamanin ortaya koydugu
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degerlendirmelere bakilmis ve uyusumlarinin % 87 oldugu goriilmiistiir. Arastirma siirecine katki

saglayan katilimcilar K1, K2, ... gibi kodlarla isimlendirilmistir.

Arastirmanin Etik Izinleri (ikinci seviye baslik olarak yéntem béliimiine son alt baslig
olarak eklenmeli)

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yaymn Etigi YOnergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Aragtirma ve Yaym Etigine Aykir1 Eylemler” bashgi altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.

Bulgular

[Ikogretim matematik ogretmen adaylarinin gretim siirecinde egitsel oyun yontemi

teknigini uygulayabilme durumlari

Ogretmen adaylarinin oyun tasarimlarim uygulayabilmelerine yonelik EODGF yardimiyla

elde edilen verilerin analizinden elde edilen bulgular asagidaki tabloda paylasilmistir.

Tablo 3. Ogretmen adaylarinin oyun tasarimlarina yonelik EODGF den aldiklar: puanlar

Maddeler Gozlendi Kismen Gozlenmedi
gozlendi

1.Tasarlanan egitsel oyun, islenecek konunun 4 1 0

kazanimina uygun olma 6zelligine sahiptir.

2.Tasarlanan egitsel oyun, bir amaca y6nelik 4 1

olarak hazirlanmistir.

3.Tasarlanan egitsel oyunun kurallar siirecin 5 0 0

basinda 6grenciye agiklanmistir.

4. Tasarlanan egitsel oyunun zorluk derecesi 5 0 0

Ogrencinin bilgi diizeylerine uygundur.

5.Tasarlanan egitsel oyun, genel ahlak ilkelerine 5 0 0
(dogruyanls; iyi-kotil davranislar gibi) uygun

olarak tasarlanmustir.

6.Egitsel oyun, 6grencilerin goniillii 5 0 0
katilimlarini saglamaya yonelik tasarlanmistir.

7.Tasarlanan egitsel oyun, dgrenciler tarafindan 1 4 0
kolay anlasilir niteliktedir

8.Tasarlanan egitsel oyunun zorluk derecesi 3 2 0
6grencinin beceri diizeyine uygundur.

9.Tasarlanan egitsel oyun, uygulanabilir 3 2 0
(oynanabilir) 6zellige sahiptir.

10.Tasarlanan egitsel oyun, siire kullanimi1 3 2 0
agisindan iyi planlanmaistir.

11.Tasarlanan egitsel oyunda, bilgilerin dogru 3 2 0
aktarilmasi noktasinda sorun yasanmamistir

12.Tasarlanan egitsel oyunun, giivenli bir 5 0 0
ortamda oynanmasi saglanmistir

13.Tasarlanan egitsel oyunun, egitici yonii 4 1 0
vardir.

14.Tasarlanan egitsel oyunun uygulama siireci, 0 1 4
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bir plan dahilinde yiiriitiilmiistir.

15.Tasarlanan egitsel oyun, eglenceli bir ortam 3 2 0
olusmasini saglamaistir.

16.Egitsel oyun, ¢ok sayida 6grenci katilimina 4 1 0
uygun olarak tasarlanmuistir.

17.Tasarlanan egitsel oyun 6zgiindiir. 2 3 0
18.Tasarlanan egitsel oyun, 6grenilen bilgileri 4 1 0
pekistirme 6zelligine sahiptir

19.Tasarlanan egitsel oyun siiresince sinif 2 3 0
kontrolii saglanabilmistir.

20.Tasarlanan egitsel oyunda, konu ile ilgili 0 0 5
degerlendirme ¢alismasi yapilmistir.

21.Tasarlanan egitsel oyun, ilgi cekici 6zellige 5 0 0
sahiptir.

22.Tasarlanan egitsel oyun, siiriikleyicidir. 3 2 0
23.Tasarlanan egitsel oyun, 6grenciyi motive 3 2 0
edicidir.

24 Tasarlanan egitsel oyun, 6grenciler arasinda 5 0 0
etkilesim saglamistir.

25.Tasarlanan egitsel oyun sayesinde, 6grenciler 3 1 1
arasimda rekabet ortami olusmustur.

26.Tasarlanan egitsel oyun, 6grencinin kendi 4 0 1
deneyimi ile 6grenmesine olanak tanimaktadir.

27 Tasarlanan egitsel oyunda, bireysel 0 1 4
farkliliklar g6z 6niinde bulundurulmustur.

28.Tasarlanan egitsel oyun farkl yeterliklere 0 0 5
sahip 6grencilere uyarlanabilecek esnekliktedir.

29.Tasarlanan egitsel oyun sonunda dondit 0 1 4
verilmigtir.

30.Tasarlanan egitsel oyun kurallarina uygun 5 0 0
oynatilmistir.

31.Tasarlanan egitsel oyun, smif ortaminda 2 3 0

oynanabilecek niteliktedir.

Tablo detayli bir sekilde incelendiginde; 6gretmen adaylarinin tamamina yakin bir kisminin
tasarladiklar1 oyunlarin belirledikleri kazanim ile uygunluk gosterdigi (%80), oyun tasarim
siireclerinde belli bir amaci géz oniinde bulundurduklarini (%80), 6grencinin diizeyini gdz oniinde
bulundurduklarini (%100) ve genel ahlaki kurallar1 géz oniinde bulundurarak (%100) tasarimlarin
yaptiklar1 goriilmektedir. Ancak &gretim eleman: tarafindan gergeklestirilen gozlemlerde Dikpigo
oyunu disindaki oyunlarin 6grenciler tarafindan anlasilmasinin biraz zor oldugu ve uygulama
sirasinda Ogretmen adaylarinin agiklamasina ihtiya¢ duyuldugu goriilmiistiir. Buna ek olarak Cadde
Insaa Et ve Triboru oyunlarinda siireye yonelik ciddi problemlerle karsilagilmistir. Oyunlar
beklenenden ¢ok daha uzun siirmiis ve bu siirecte 6grencilerde bikkinlik hissinin olusmasina neden
olmus ve oyunu oynayan dgrencilerin kontroliinii zorlastirmistir. Oyun tasarimlarinda genellikle bilgi
aktarimina iliskin bir karisiklik olmamasina karsin, Dadila oyununda 6grencilerin olasiliga yonelik
tahminlerini oyun siirecine yansitmalarinda karigiklik yasadiklar1 gozlenmistir. Ogretmen adaylarimin
(EODGF'nin 17. Maddesinden aldiklar1 puanlar dogrultusunda) tasarladiklar1 oyunlardan Dadila ve

Cadde Insaa Et oyunlari disginda kalan oyunlarin tamamimin bir baska oyundan ( Momopoly,
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Tangram, Koridor, Esit Kollu Terazi) esinlenilerek tasarlandigi goézlemlenmistir. Bu baglamda
Ogretmen adaylarinin oyun tasarimi siirecinde 6zgiin oyunlar ortaya koyabilmekte eksiklikleri oldugu

sOylenebilir (%40).

Oyun tasarimlarinin tamami giivenlik yoniinden bir problem tasimamaktadir (12. Madde).
Buna ek olarak Dikpigo disindaki tiim oyunlarda egitsel anlamda bir plan takip edilmemistir (13.
Madde). Ayrica hicbir oyunun sonunda oyuna yonelik bir degerlendirme calismasina yer
verilmemistir. Dadila disindaki diger oyunlarda, 6grencilerin tek basina oyuna ait yonergeleri takip
ederek oyunda yer alan hedeflenmis kazamimi uygulayabildikleri goriilmiistiir. Buna ek olarak
O0gretmen adaylariin oyun tasarimlarinda bireysel farkliliklar ve farkh yeterliklere sahip 6grencilere
yonelik esneklik konularina ¢ok dikkat etmedikleri goriilmektedir (27.madde). Dadila oyununda daire
dilimi olusturmaya yonelik bir uygulama mevcut oldugu icin 6grencilerin daire dilimini rakip takimin
elemanlariin koyduklar1 pullar nedeniyle olusamayacagini anlayamadiklar: goriilmiistiir. Oyunlar
oynatilirken 6grencilere kurallar agiklanmis ve kullanim kilavuzu fotokopileri paylasilmistir. Siireg
boyunca her oyunda kurallara tamamiyla uyulmasina dikkat edilmis ve heyecanun siirekli kilinmasina
dikkat edilmistir. Buna karsin Cokertme ve Dikpigo disindaki oyunlarin siire ve materyalin
tasarimma yonelik kisitlamalardan dolayr smif ortaminda uygulanabilirliginin zor olacag:

distiniilmektedir (9. Ve 10. Madde).

flkogretim matematik 6gretmen adaylarinin egitsel oyun tasarlama siirecine iligkin

goriisleri

Ogretmen adaylarina ait goriisme formundan elde edilen veriler analiz edilerek “Genel
Ozellikler ve Igerik” olmak iizere iki tema tespit edilmistir. Asagida sekilde elde edilen temalara
iliskin belirlenen kategori ve kodlar paylasilmistir. “Genel Ozellikler” temasi altinda oyunlara y6nelik
temel bir takim kurallarin olusturulmasi, maliyeti, kullanighilig1 ve biiyiikliigii bulgular ele alinmis
olup; “Igerik” temas altinda ise oyunlarda kazanim ve tasarim arasindaki iligkinin nasil kuruldugu ve

sans-strateji faktoriine yonelik dengelemenin nasil gergeklestirildigine yonelik bulgular ele alinmistir.
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Tablo 4. Ogretmen adaylarmn oyun tasarimina iliskin goriiglerinin analizinden elde edilen tema, kategori ve
kodlar

Ogretmen adaylarinin oyun tasarimina iligskin Goriis bildiren 6gretmen adaaylari
goriisleri
Genel Ozellikler
Tasarim K1, K3, K4, K5, K6, K7, K10, K14, K15, K19, K20,
K21,
Kurallar K3, K4, K5, K6, K7, K14, K15, K19, K20, K21
Maliyet K1, K5, K7, K10
Ergonomi K1, K3, K5, K6, K7, K8, K9, K10, K11, K13, K15,
K16, K17, K18
Kullanmishlik K3, K5, K6, K8, K9, K10, K11, K13, K15, K16,
K17, K18
Biiyiikliik K1, K3, K4, K5, K7
fcerik
Kazanim-Tasarim K1, K2, K3, K4, K5, K6, K7, K10, K13, K15, K20,
K21, K8, K9, K12, K16, K17, K18
Gizli Ogrenme K1, K2, K10
Siirekli Iliskilendirme K1, K3, K4, K5, K6, K7, K13, K15, K20, K21
Kazanmimdan Tasarima K8, K9, K12, K16, K17, K18
Sans-Strateji Fakorii K1, K2, K4, K6, K8, K9, K10, K11, K12
Hem Eglen Hem Ogren K1, K2
Rekabet Eksikligi K8, K9, K10, K11, K12
Fazlaca Eglen K4, K6

Gergeklestirilen goriismelerde Ogretmen adaylari tasarim alt temas: altinda kurallar ve
maliyet kodlarina yonelik olarak goriislerini belirtmislerdir. Bu noktada 06gretmen adaylarmin
oyunlarin kurallarmnin 6grenciler tarafindan uygulanabilirligi ile ilgili bir takim problemler
yasandigini diisiindiikleri tespit edilmistir. Bu durumu K4 “... Oyunumuz beklentimizden fazla uzun
siirdii. Aslinda biz oynarken daha akictyd: ama &zellikle oyunda yer alan bina yikma kurali, oyunu
cocuklar ic¢in karmasik bir hale getirerek uzatmis. Bir tiirlii bitmek bilmedi. En basta nasil
yapacagimiza yonelik bir plan olsayd: belki de bu kadar bogusmazdik...” ifadeleri oyunun sadece
tasarim siirecinde degil hedeflenen yas diizeyinde oynandiginda kurallar agisindan iyi planlanip
planlanmadiginin daha net bir sekilde ortaya konulabilecegini isaret etmektedir. Buna ek olarak
Dikpigo oyununa yonelik “... Tablalar benzer sekilde olmaliydi. Yani olusturulan sekiller ayni
olmaliydi fakat olusturulus bigimleri farkli olmaliydi. Ciinkii uzun olan tablayi alan takimlar genelde
kazanan taraf oldu. Sanirim duyusal olarak bir etkilenme oldu. Bu durumu uygulama siirecinde

”

gordiik. Kurallar1 koyarken, oyunu tasarlarken bu kisma dikkat etmek gerekli...” ifadelerine yer
veren K15, 6grencilerin psikolojik anlamda ayni diizeyde kalmalarini saglayabilecek kurallarin olmasi

gerektigini vurgulamistir.

“Daha dayanikli olsun diye ahsap bir tabla yaptirdik. Ancak maliyetini pek diistinmemistik

”

en basta. Belki daha az maliyetli bir iiriin tercih edilebilir...” ifadeleri ile maliyetin oyun tasarim

siireclerindeki etkisine deginen K5, oyun tasarimlarinin bagka materyallerden faydalanilarak da
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yapilabilecegini “... Aslinda geri doniisiim malzemeleri kullanilabilirdi. Bu malzemelerden pekala da

dayarnukli bir iiriin ortaya ¢ikarilabilir istense...” seklinde ifade etmistir.

Ogretmen adaylarinin ergonomic alt temasi altinda kullanighlik ve biiyiikliik konularina da
dikkat cektikleri goriilmiistiir. Oyun oynama siirecinde kullanishhiga dikkatleri ¢eken K10, “... Oyunu
tasarlarken uzun siire kullanilabilsin diye ahsap olmasimni tercih etmistik. Ama cubuklarin yuvaya
oturmasi i¢in oyuklarin titizlikle yapilmasi gerekiyordu. Ne kadar ugrasilsa da istedigimiz gibi olmadi
ve Ogrenciler oynarken ¢ok zorlandilar. Bu nedenle oyunun kullanish olmasi ¢ok 6énemli.” ifadelerine
yer vermistir. Buna ek olarak “... Oyunumuz o kadar biiytiiktii ki muhafazas: i¢in bir kap bulamadik.
Ayrica tasimak da baska bir sorun oldu. Ciinkii ¢ok agir bir tablasi var. Bunun yerine katlanabilir,

’

satran¢ tahtasina benzer bir oyun tablasi kullanabilirdik...” elestirileri ile tasarladiklari oyunun
biiytikliigliniin ortaya ¢ikardigi sorunlar: ifade eden K3, tasimabilirlik ve saklanabilirlik konularinin

Onemine dikkat ¢cekmistir.

Ogretmen adaylari igerik alt temasi altinda kazanim-tasarim ve sans-strateji faktoriinii dikkate
aldiklarini ifade etmislerdir. Bu baglamda 6gretmen adaylarinin oyun tasarimlarinda gizli 6grenmeyi
hedefledikleri, K2'nin “... Oyunda kazanimin sanki bir alt metin gibi verilmesi, yani hissettirilmeden
cocuklarin o bilgiyi kullanmalar1 hedeflendiginden ¢ok zorlandik. Ancak sonunda basardik. Oteleme

”

fikrini farketmeden kullanmakta ve aslinda uygulamas: ile birlikte 6grenmektedirler.” ifadelerinden
anlasilmaktadir. Buna ek olarak oyun tasarimlarinda kazanim ve oyun kurallarinin tasarimi arasinda
siirekli bir etkilesim oldugunu vurgulayan Ogretmen adaylari da bulunmaktadir. Ogretmen

“

adaylarindan K15, . Kazanimimizi tasarimin basinda belirlemistik. Ama oyunun kurallarmi
tasarlarken kazanimimiz da degisti. Basta iki boyutlu cisimler i¢in bir oyun tasarlayacaktik ama sonra
ti¢ boyutlu cisimler ile hacim kavraminin daha uygulama agisindan dikkat ¢ekici ve 6gretim agisindan

onemli oldugu fikrine yoneldik...” ifadeleri ile oyun tasarimi siirecinde kazanimlarin belirlenmesi

konusunda g6z ontinde bulundurduklar: faktorlerin etkisini ortaya koymustur.

“

Ogretmen adaylarindan K12, . Kazanimi once belirledik ve kazamimdan sapmadan
oyunumuzu tasarladik. Ama bu sefer de eglence ve rekabet duygusu eksik kaldi. Ogrenciler sadece
ogrenmek icin oynuyorlarmig hissi daha cok yerlesti. Onemli olan eglenmek ve arka planda da
ogrenmek. Biz sanirim Ogrenmeye fazla odaklandik ve eglenceyi kacirdik. Diger oyunlarin
bazilarinda; 6rnegin Dikpigo ya da Cokertme gibi eglence ve rekabet daha 6n planda. Bu oyunlarin
tasariminda arkadaslar kazanima saplanip kalmamuislar. Biz kazanima takildik ve bunu nasil veririz
diye diisiindiik hep. Uggen esitsizligi bu oyuna biraz daha heyecan katilsa, belki kurallar eklense gok
kalic1 bir sekilde 6grenilebilir.” ifadeleri ile oyunlarinda eglence ve rekabet duygusunun eksikligini
kazanima takili kalmalarina baglamaktadir. “... Oyunda sans faktorii oldukca fazla etkili. Bu nedenle
eglence cok baskin. Ogrenciler kendi yaptiklari hamlelerin sorumlulugunu kendileri almalilar ve

ilerleyen adimlarla mantiksiz bir siirpriizle karsilasmamalilar. Dikilen binanin ¢ikan bir kartla

yikilmasi gibi. Biraz daha strateji olsaydi 6grenme daha iyi goriilebilir diye diistiniiyorum...” ifadeleri
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ile K4, oyunlarindaki sans faktoriiniin 6grencilerin oyun siirecindeki 6grenmeyi gormelerinin oniine

gectigini, ¢linkil eglencenin ana amacin oniine gectigini vurgulamaktadir.
Sonug ve Tartisma

Oyunla o6gretim siirecinde oyunlarin birden fazla duyu organina hitap etmesi, somut
materyallerle hazirlanmasi ve 6grenciler arasindaki iletisimi tesvik etmesi dnemlidir (Kaya & Elgiin,
2015). Ogrenciler oyun oynarken yeni fikirler iiretebilir ve {ist diizeyde bir performans gosterebilir
(Seo, 2003, akt. Kaya & Elgiin, 2015). Ancak oyunlarin kullanilmasinda dikkat edilecek 6nemli bir
nokta, matematik bilginin arka plana itilmesinin 6niine ge¢mektir (Altun, 2012). Béyle bir durumda
oyun egitsel bir deger tasimayacak ve 0grenciye zarar verecek bir ugrasi halini alacaktir. Hedeflenen
becerilerin kazandirilmasi igin matematiksel bilgi ve problem ¢ozme etkinlikleri oyunlarin igine
yerlestirilmelidir. Altun’a (2012) gore sonuglanmasi i¢in hedeflenen matematik becerilerin
yapilanmasini gerektiren, adeta matematik bilginin i¢ine emdirildigi oyunlarin kullanilmas: en ideal
kullanim seklidir. Bu baglamda arastirmanin bulgularindan hareketle; 6gretmen adaylarinin egitsel
oyunlarda 6grenme ve eglenmenin dengeli bir sekilde tasarimda yer almasma yonelik eksiklikler
yasadiklari sdylenebilir. Ogretmen adaylarmin kazanimdan yola cikarak tasarladiklari oyunlar
gergeklestirilen gozlemler ve EODGF degerlendirmeleri neticesinde (%60) neticesinde oyunu oynayan
ogrenciler tarafindan enerjisi diisiik olarak oynanirken; mevcut oyunlardan ilham alinarak kazanimin
entegre edilmeye calisildig1 oyunlarda ise oyunu oynayan Ogrencileri ve siireci kontrol etmede

problem yasamislardir.

Egitsel oyunlarin yararl olabilmesi igin bazi1 6zelliklere sahip olmasi gereklidir. Bu &zellikler;
ilgi cekici olmasi, aktif katilimi1 saglamasi, farkli diizeydeki ogrencilere hitap edebilmesi, hedef
davranislar1 kazandirabilmesi, genel ahlaka uygun olmasi, zaman almamasi, kolay anlasilir nitelikte
olmasidir. Bu sekilde hazirlanan egitsel oyunlarin gesitli olumlu sonuglar: olusmaktadir. Bunlardan
bazilari; 6grencilerin oyunlara karsi olan ilgilerinden dolayr derse aktif katilim saglanir ve smifta
disiplin sorunu yasanmaz. Eglenceli bir oyun ortaminda dikkatin konuya g¢ekilmesi, dgrencilerin
motive edilmesi gibi temel aktiviteler hemen saglanmaktadir. Egitsel oyunlarin diger bir avantaji ise
pasif Ogrencilerin dahi egitsel oyunlara katilmasidir (Susiizer, 2006). Ancak arastirmanin
bulgularindan hareketle; O6gretmen adaylarmnin tasarimlariin EODGF ile degerlendirilmesi
neticesinde; kurallarin anlasilirligr (%20), siire (%60), oyunun zorluk derecesinin dgrencilere uyumlu
olmasi (%60) gibi konularda problem yasadiklar tespit edilmistir. Her ne kadar dersin baslangicinda
Oornek egitsel oyunlar gosterilse de bu durum Ogretmen adaylarinin oyun tasarim modelleri

konusunda da bilgilendirilmelerinin gerekliligini ortaya koymaktadir.

Matematik Ogretmen Yetistirme Lisans Programi incelendiginde &gretmen adaylarinin
arastirmada ele alinan “Matematik Oyunlar1” dersini son simnifta se¢meli bir ders olarak aldiklari

goriilmektedir. Arastirmanin bulgularinda ortaya konulan Ogretmen adaylarinin yasadiklar
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zorluklardan hareketle; 6gretimdeki etkisi ve 6nemi oldukca fazla olan egitsel oyunlarin tasarimi,
oyun teorisi, egitsel oyun tasarimi modelleri gibi konular ile matematik egitimindeki yerinin
derinlemesine ele alinabilecegi teorik ve uygulamali, zorunlu bir dersin miifredatta yer almasi

Onerilebilir.
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Introduction

Since childhood, games have become a source of many different purposes, such as making
sense of life, getting knowledge, investigating, and having fun. Games which are rule-based systems
having variable outcomes, different values assigned to various gains, and players attempting to
influence the result (Juul, 2005), push the limits of human imagination and creative thinking while
leading the players to imagine, visualize and evaluate by being involved in the games (Klampourtzis,

2019).

The literature shows that many famous mathematicians in history suggested mathematics
could be explained with games within its structure. Guzman (1990) has stated that Leibniz made the
following statements in his letter to De Mountmort in 1715: "Humankind's greatest achievement was
the invention of games. The soul finds itself in games in its spare time. I wish there were
comprehensive courses in which games were played mathematically.” Recorde and Cardan's Ring
Game, Erno Rubik's Cube and Magic Squares, Lucas's Hanoi Towers are examples of maths games.
Rubik Cube is a mechanical puzzle invented by Hungarian sculptor and architect Erno Rubik in 1974.
The Rubik Cube with a form of 3*3*3 has (8! x 38-1) x (12! x 212-1)/2 = 43.252.003.274.489.856,000
different permutations. The pieces that make up the cube can be moved to (8! x 38) x (12! x 212) =
519,024,039,293,878,272,000 (about 519 quintillions) different positions, but only one-twelfth (1/12) of
results are reachable because any move sequence that can change a single edge or turn a single corner
is not possible. However, it is possible to mention twelve possible locations or universes that can only
be reached by dismantling and reassembling the cube. Besides, it has also an algorithm used to move
parts without displacement. When the game is examined in this respect, it has a serious mathematical

background as well as an entertaining structure.

Rising studies on games with the rapid development of science and technology have brought
up the idea of using games in education and the educational game concept (Backlund & Hendrix,
2013; Bourgonjon, Valcke, Soetaert and Schellens, 2010; Linehan, Kirman, Lawson, and Chan, 2011).
The 21st-century teachers, who must respond to the needs of today and tomorrow in a constantly
changing and developing world, will not be individuals only teaching and evaluating students with

the exams at the end of the year. Therefore, the effectiveness of the teaching-learning process in the
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classroom is directly proportional to selecting appropriate teaching methods and techniques
(Hesapgioglu, 2011; Demirel 1999). Therefore, active teaching methods should be at the center of the
education environment (Yesilyurt, 2013). Mathematics educators have defined several proper active
mathematics teaching methods within general teaching methods (Ugurel, 2003). Teaching with games,
which is one of these methods, is defined as an effective method that provides an enjoyable experience
and helps the students learn basic scientific concepts academically (Adler, 1997; Stanley, 2009; Sahin,
2001).

Adding some educational rules to games is not enough to make games educational.
Educational games are usually seen as a subcategory of entertainment games (Hainey, Connolly,
Stansfield, & Boyle, 2011). Educational games are planned and purposeful games that enable reaching
the goals determined in the teaching-learning process, developing knowledge and skills, and
preparing an environment for reinforcing previous learning (Coskun, 2012). The most important
contribution of educational games to the education process is that the knowledge gained during the
game is more permanent because it is structured by doing, living, and active participation (Aytekin,
2001; Liebermann, 2006). In addition, students get chief pleasure in learning environments where

educational games are present, and they would like to continue the lesson (Bayirtepe & Tiiziin, 2007).

Foster (2004) states that games are one of the best ways to involve students in the learning
process in mathematics education because students can gain an impressive experience by concretizing
abstract mathematical structures with the help of games. In addition, games have also helped non-
mathematicians approach and sympathize with mathematics (Ugurel, 20003). Games establish a
strong link between theoretical learning and practice by reducing abstract experiences to concrete
(Scmitz et al., 2003, cited in Ozgeng, 2010). Besides, Ugurel and Moral1 (2010) have stated that one-to-
one matches can be made between some question forms in the games and mathematical concepts:
How can I play this? (Commentation), What is the best way to play? (Optimization), How can I be
sure that I will win? (Analysis), I can prove this (Evidence), etc.). From this point of view, it is possible
to suggest that mathematical game concepts have huge similarities with each other. In this context,
Song (2002) proposes that the students playing educational games can better understand the
underlying mathematical concepts while studying mathematics. The studies conducted on the use of
educational games in mathematics education have been grouped under the following headings:
Examining the academic development of students (Akkus Sevigen, 2013; Aksoy, 2014; Koroglu &
Yesildere, 2002; Shi, 2003; Firat, 2011; Basiin and Dogan, 2020; Pramuditya and Syaefullah, 2018; Barai,
2021), examining their affective development towards mathematics (Aksoy, 2014; Cankaya and
Karamete, 2008; Chizary and Farhangi, 2017), examining students' mathematics game development
processes (Cetin, 2016), examining the interaction between games and mathematics (Ugurel and
Morali, 2008; Yong, 2019), the opinions of teachers and candidate teachers on the educational game

uses (Topgu, Kiigiik, Goktas, 2014; Ozata and Coskuntuncel, 2019; Usta et al., 2017; Durak, 2019;
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Dogan and Sonmez, 2019; Salsabila et al., 2020). Many studies have been conducted on the
effectiveness of educational games in mathematics education (Akkus Sevigen, 2013; Aksoy, 2014;
Cetin, 2016; Koroglu and Yesildere, 2002; Rutherford, 2015; Shi, 2003; Ugurel and Morali, 2008;
Alexiou and Schippers, 2018; Elkonin, 2005; Gee, 2007; Granic, Lobel and Engels, 2014; Nisbet and
Williams, 2009; Shapiro, 2014; Woolfolk, 2018). From the educational psychology perspective, these
studies have revealed that educational games help learners develop positive attitudes towards
mathematics, get motivated, actively participate in the learning process, structure their mathematical
knowledge, think critically about mathematics, and perceive mathematics as precious. In this context,
the current research has defined educational games as "rule-based systems into which the

achievements in mathematics teaching are integrated".

Extensive studies have been carried out on the effects of educational games on learning in
terms of cognitive and affective aspects. A significant increase has been revealed in the following
remarkable cognitive qualities by using games in learning environments: Students' problem-solving
skills (Adachi and Willoughby, 2013; Granic, Lobel and Engels, 2014; Hwang, Wu, and Chen, 2012;
Justice and Ritzhaupt, 2015; Ritzhaupt, Gunter, and Jones, 2010; Spiers, Rowe, Mott, and Lester, 2011;
Yang, 2012), critical thinking and student creativity (Cicchino, 2015; Hallajian, 2016; Naeini and
Masood, 2012), memory (Motabarzadeh and Musavi, 2015; Tavarez, 2012) information storage and
recall (Abdullah, Abu Bakar, Ali, Faye, & Hasan, 2012; Alici, 2016; Babaandag, 2013; Bayram, 2015;
Selvi and Cosan, 2018; Shabaneh and Farrah, 2019), cognitive abilities such as analogy, processing
speed, and deductive reasoning (Hisam et al., 2018), perceptual attention and mental rotation skills
(Alexiou and Schippers, 2018; Mayer, 2019), and spatial skills that are claimed to reflect success in
STEM fields (Granic, Lobel and Engels, 2014). Various elements in games can penetrate diverse
individual learning styles (De Byl and Brand, 2011; Sugar and Sugar, 2002). There are also studies
revealing the positive effects of the educational game uses on motivation, attitudes, participation, self-
efficacy, self-esteem, social recognition, and anxiety dimensions (Aksoy, 2014; Alexiou and Schippers,
2018; Annetta, 2008, Chow, Woodford, and Maes, 2011; Ebrahimzadeh and Alavi, 2017; Hense and
Mand]l, 2012; Ingram and Cangemi, 2019; Jaffe, 2007; Ke, Xie and Xie, 2016; Ritzhaupt, Higgins, and
Allred, 2011; Sahin, 2016; Tiede and Grafe, 2018; Yazicioglu, 2017).

Purpose and Importance of the Study

Teachers are undoubtedly expected to prepare the educational games, which have
considerable effects for students, in suitable educational environments (Sari, 2011). Although
mathematical games are similar to other educational games, they also have some differences. Holton
et al. (2001) have described the mathematical game as a tool that requires using mathematical
processes in the stages of experimentation and idea generation to solve problems. In this context,

students should freely interact with mathematical objects during the game process. The mathematical
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game should be built on students' existing knowledge, but it should carry the students beyond their

current knowledge (Holton et al., 2001). In this process, teachers should eliminate the students'
misunderstandings, design a simple environment for the students to solve the game, encourage the

students to play the game, and provide additional information if needed.

In mathematics lessons, many students have anxiety and inadequacy feelings stemming from
their family environment. It is a correct strategy to use games for such students in learning (Akman,
2002). Kavasoglu (2010) reported that O'Brien and Barnett had revealed in their study that the
students who were careless, unsuccessful, and in inadequacy feelings showed the same success in
games like the successful students. Many studies have reported that game puzzles and strategy-
developing games are more effective than traditional teaching methods, such as lectures, question-

answers, or demonstrations (Ugurel, 2003; Abdullah & Yunianta, 2018).

Although the relevant literature has announced the importance of educational games in
mathematics education, there are some obstacles to integrating educational games with education
(Gtileroglu, 2015). Although most teachers have positive thoughts about using educational games in
learning environments, very few use these games in education (Noraddin and Kian, 2015). Razak,
Connolly, and Hainey (2011) have stated that the reason that prevents teachers from transferring their
positive thoughts about educational games into practice is their lack of skills in designing and using
educational games. From this point of view, providing teacher candidates with game design skills in
mathematics will contribute to overcoming several technological, pedagogical, and content-related

problems experienced while integrating games into learning environments.

In this context, the current research aims to examine the educational game design processes of
primary school mathematics teacher candidates in depth. The research problem is, "How are the
educational game design processes of primary school mathematics teacher candidates?.” The sub-

problems of the research are as follows:

1) What are the primary school mathematics teacher candidates' situations of designing and
implementing (by interacting with primary school students) educational game methods in the

teaching process?

2) What are the primary school mathematics teacher candidates' views on designing

educational games?
Method
Research Model

The research following a qualitative paradigm has employed the "common case study" design
to obtain in-depth and detailed information about the research questions by examining multiple
situations simultaneously (Bernard, 2012; Johnson & Christensen, 2014). In common case studies, the

researcher can reach a more detailed understanding of a research topic by examining multiple cases
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simultaneously in single comprehensive research (Johnson & Christensen, 2014). Considering that the
teacher candidates participating in the study have had similar educational experiences by taking
similar courses in the past, the homogeneous sampling strategy, one of the purposive sampling
methods, was used to determine the teacher candidates for training in the "Math Games" course

(Patton, 2014).
Working group

The research was carried out with five groups, each consisting of 4 or 5 people, formed with
22 teacher candidates, of whom 14 were females and seven males studying at a university in the
Marmara Region in the 2017-2018 Academic Year's Spring Semester. Teacher candidates have taken
the course for the first time and have not participated in professional training on game design courses

before.
Data Collection Tools

The research was initiated by the instructor's presentation of the examples of educational
mathematics games developed by previous year's teacher candidates who took the same course and
were used in the "Mathematics Applications” courses (about three-dimensional objects, strategy
development, problem-solving, etc.). During the following two weeks, the importance of the games in
mathematics education and educational mathematics games' indispensable fundamental qualities
were discussed. In the fourth week, each group was requested to choose an achievement from the
2018 Mathematics Curriculum and build their game designs in line with the achievement. As a result
of eight-week lessons as preparation instructors feedback-arrangement, five designs of the games
were made, one for each group in total. During the class hours, all game designer groups exchanged
their ideas with other groups and the instructor about the final version of their designs by showing
engagement in the lesson. In addition, during the week, the instructor and each group made
evaluations on game designs in special sessions. The names of the plays designed by the teacher
candidates in the course are Cadde Insaa Et, Cokertme, Dadila, Dikpigo, and Triboru. Information

about the developed games and related achievements is in the table below.

Table 1. Game-Achievement Relationship

No Name of the Achievement
Game
1 Cadde Insa Et  Students can draw images of points, line segments, and other shapes.
Cokertme Students can solve first-degree inequalities with one unknown.
3 Dadila Students can recognize events with “more,” “equal” and “less”
probabilities.
4 Dikpigo Students can construct different rectangular prisms with a given

volume using unit cubes and explain that the volume is the
multiplication of the base area and the height.

5 Triboru The student can relate the sum or difference of the lengths of two
edges of a triangle with the length of the third one.
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Detailed game designs of teacher candidates and guides on the use of games are below.

Table 2. Images of the Games and User Manuals

The Name of The Game

User Manual

Game 1: Cadde insa Et

Game 2: Cokertme

-The game is played with four people.

-All students choose a region and place their pawns at the starting point.

- The player who rolls the highest dice starts the game.

- The shapes on the dice show the numbers, and the colours the direction.

- Players roll the dice twice. The first dice rolled is for moving right or left, and the
second is for moving up or down.

-After the player rolls the dice and determines the point to go, he/she draws a card
and applies the instruction on the card.

-If the player happens to stop on the road, he/she will wait there, and the turn will
go to the next player.

- If any structure has previously been built on the player's point, the old structure
is destroyed, and the player's new building is built.

-The same type of structures cannot be built on a road or a street. (For example,
two hospitals cannot be possible on the same street.)

- If the player's pawn happens to go outside the playing field, the player inserts
his/her pawn from the opposite side of the game.

-Each time, the game continues from the last point where the player stopped.
-The game ends with constructing five different buildings (hospital, house,
mosque, pharmacy, market) in a region. The first builder of five buildings in a
region wins the game.

-Two people play the game.

-Either of the players starts the game.

-The dice are thrown at every step in the game.

-The game is played according to the numbers on the dice. If the number is
positive, as many balls as the number are added in the opponent pan from an
outer pan. If the number is negative, the player transfers balls from his/her pan to
the opponent's pan as much as the number.

- At the beginning of the game, both players roll the dice until a positive number
comes, and the first player to get a positive number throws marbles into the
opponent's pan.

- Each player rolls one dive at a time then the turn passes to the opponent.

- If "card" is written on the upper face of the dice, the player draws a card and
plays according to the card's color.

-Card colors implicate the following functions.

Orange: The pans change places. Pink: The pans get balanced according to the
light pan's marbles. Green: The player takes five marbles out of his/her own pan.
After this card is received, the player can hold this card in his/her hand and use it
at any time. If there are less than five marbles in his/her pan, he/she cannot use
this card.

- If the marbles run out while the game is being played and the next step requires
taking marbles from the outside, then the game is ended, and the one with the
higher pan-level wins. If it is balanced, the game ends in a draw.

-During the game, the one who collapses the opposing side wins the game.
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-The game is played in two rounds.

-The first person to start the game is chosen with the rock-paper-scissors.

-The person starting the game spins the wheel.

- The player puts a blue bead on the place at the blue pointer's direction or a red
bead at the red pointer's direction. (If the pointer does not place in the exact
direction, the bead is placed in the nearest location indicated by the needle.)

-The turn passes to the other player. He/She also applies the same sequence, and
the game continues in this way.

-Players try to create a minimum of one and a maximum of six pieces using beads
of the same color.

Game 3: Dadila

-While trying to create the pieces, the person who places the last bead and says
"DADILA" wins as many slices as he/she shaped in the first round.
-The second round is played in the same way. The winner of the second tour also
gains as many slices as he/she created.
-The slices gained after two rounds are placed on the wheel to determine the
winner. (There is a chance of no winner or one winner of both tours).

Game 4: Dikpigo -It is played with two groups of two people at the most.

-The game pieces are placed horizontally.

-Blocks are created to fill the game floor by using all the pieces given.

- The first to complete the game wins the game.

-The purpose of the game is to form triangles using sticks having different or
same length.

-The game is played in two rounds with two people.

-The dice are rolled to choose the person to start the game. The player rolling the

highest dice starts the game first.

-The first player picks up one of the sticks on the road, gives it to his/her opponent
and fills the emerging gap by collecting a maximum of five sticks from the box.
The stick taken must differ from the one given to the opponent. The lengths of the
sticks to be placed in the space may be the same or different.

-The turn passes to the other player. This player takes a stick that is different from
the one given by his/her opponent and delivers it to his/her opponent. The game
continues in this way.

- The first player to form a triangle wins that round.

- The second round begins with the player who was the second starter in the first
round.

- Scoring at the end of the round:

The player forming a scalene triangle gets 30 points; the player forming an
isosceles triangle 20 points; the player who creates an equilateral triangle gets 10
points. If this triangle is a right triangle, the player gains five more points.

The board of the "Cadde Insa Et" game played by four people is divided into sections just like
a coordinate plane, and each player will choose a section. The game aims to have the players build
five different buildings, such as a mosque, house, hospital, pharmacy, and market in a region.
However, they need to be aware of not constructing the same type of buildings on a street while
performing this operation. The game-specific dice provide information about the direction to be
advanced in the game and how far to go. From this point of view, the chance factor can be said to be

efficient throughout the game. Players decide who will start the game first by rolling the dice. Then
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this starter player rolls the dice twice, thus specifying how far he/she will go with his/her first shot

and direction with his/her second shot. After he/she determines his/her destination, he/she chooses a
card and complies with the instruction on the card. If there is already a building where the player
arrived, this building can be destroyed to build a new one. Finally, if the player stops on the road, the

move passes to the other player.

In the "Cokertme" game played with two people, the opponents reach an agreement before the
game on the one to start the game first. In this regard, the luck factor has been eliminated. The first
player starts the game by rolling the game-specific dice. He/She keeps rolling the dice so long as the
number on the dice is positive. Meanwhile, the player transfers the opponent's pan as many marbles
as the number at every positive number. If a negative number comes up, he/she adds as many marbles
as the number from an outer pan to the opponent's side. If "card" reads on the dice, the player picks
up a card and performs the action written on it. At the end of the game, the one whose pan is higher

wins the play.

Since the player who will start the "Dadila" game, played in two rounds, is selected by "rock-
paper-scissors”, and the direction of the wheel determines the fate of the game, the chance factor is
active at the beginning and during the game. Since the one who says DADILA first will get that
round, the players may end the game at the desired time by guessing. The "Dikpigo" game played in
two groups of two people starts simultaneously. Competitors should complete the block with the help

of given pieces. Whoever creates the first block wins the play.

There is no rule regarding the beginning of the "Triboru" game played with two players and in
two rounds. The player will choose two sticks and line up them on the pipe on the game board. The
opponent also chooses a third stick and gives it to the first player. The goal here is to form a triangle.

The first to form a triangle wins a round in the two-round game.

After completing the game design process, all teacher candidates played the games together.
Thus, the teacher candidates were able to evaluate the deficiencies of the games, the points that make
the games unplayable, or the playability of the games, in general. With these evaluations, teacher
candidates who made game designs strengthened some physical features of the tools and equipment
in line with their friends' ideas and changed the steps in the user guides of the games. In addition, 45
eighth-grade students from two schools affiliated with the Ministry of National Education (MEB)

participated and experienced the games in company with the game designer teacher candidates.

The games designed by the teacher candidates were analyzed using the 31-item "Educational
Games Evaluation Observation Form" (EGEOF) developed by Akanca and Somen (2018). The form
prepared with 11 experts' opinions includes the executive teachers' duties, the educational game
criteria, and the game directors' behaviours during the educational game implementation (Akanca &

Somen, 2018). If the game contains the form items, it is marked as “Observed,” if they are present but
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not sufficient, marked as “Partly Observed,” and if they are not available at all, marked as “Not
Observed.” The table in the research findings shows the data analysis on the items in the five games
practised with the participation of primary school students. For the reliability calculation of the

research, the following agreement percentage suggested by Miles and Huberman (1994) was used:
Reliability=(Consensus)/(Consensus + Disagreement)

The author's and a field expert researcher's evaluations used this formula. The percentage of
agreement in the study was calculated as 84.51%. Over 70% agreement rate is reliable for the research

(Miles & Huberman, 1994).

While MEB schools' students were playing the games, the instructors conducting the course
observed and noted their behaviors, game-related questions to teacher candidates, game-playing
times, attitudes towards the games (excitement, desire to finish the game, the competition feelings),
adaptation to games, and perceptions. Based on the data obtained, evaluations for each game were

shared in the Study Findings.

Candidate teachers were requested to fill out a written form to get their views on the game

design process. The written interview form included the following questions:
1) Can you share your experience in the game design process?
2) What are the strengths and weaknesses of your game design?

The written data collected from the teacher candidates were read in detail; the expressions
were examined within themselves; the codes were obtained, and then the themes of these codes were
revealed. Then, the relevant codes and themes were arranged; the findings were exposed and then
interpreted. The data of the interview forms went through content analysis. The content analysis
summarizes and specifies the main contents of the written information and the messages (Cohen,
Manion, & Morrison, 2000). To ensure the reliability of the data obtained from the interview forms, the
evaluations of two different experts working in the mathematics education field were examined, and

their agreement was 87%. Participants who contributed to the research process were named K1, K2,

Findings

Primary school mathematics teacher candidates’ state of being able to apply the educational

game methods in the teaching process

The table below shows the EGEOF data analysis results of the teacher candidates' game design

applications.
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Table 3. The game design scores of the teacher candidates obtained from the EGEOF

Items Partially Not observed
observed

1.The designed educational game is suitable for 1 0

the gain of the subject to be covered.

2.The designed educational game has been 1

prepared for a purpose.

3.The rules of the designed educational game 0 0

were explained to the student at the beginning

of the process.

4. The difficulty level of the designed 0 0

educational game is suitable for the student's

knowledge level.

5.The educational game has been designed 0 0

according to general moral principles (such as

right-wrong behavior and good-bad behavior).

6.The educational game has been designed to 0 0

ensure the voluntary participation of students.

7.The designed educational game is easy to 4 0

understand.

8.The designed educational game's difficulty 2 0

level is suitable for the student's skill.

9.The designed educational game has an 2 0

applicable (playable) feature.

10.The designed educational game is well 2 0

planned in terms of time usage.

11.The designed educational game had no 2 0

problem transferring the information correctly.

12.The designed educational game was played 0 0

in a safe environment.

13.The designed educational game has an 1 0

educational aspect.

14.The implementation process of the designed 1 4

educational game was carried out within a plan.

15.The designed educational game provided an 2 0

entertaining environment.

16.The educational game has been designed for 1 0

the vast participation of students.

17.The designed educational game is original. 3 0

18.The designed educational game has the 1 0

feature of reinforcing the learned information.

19.The control in class was provided during the 3 0

designed educational game.

20.In the designed educational game, an 0 5

evaluation study was carried out on the subject.

21.The designed educational game has a 0 0

striking feature.

22.The designed educational game is engaging. 2 0

23.The designed educational game motivates 2 0

the student.

24.The designed educational game provided 0 0

interaction between students.

25.The designed educational game created a 1 1

competitive environment among the students.

26.The designed educational game allows the 0 1
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student to learn through experience.

27.In the designed educational game, individual 0 1 4
differences have been considered.

28.The designed educational game is flexible 0 0 5
enough to be adapted to students with different

competencies.

29. A feedback was given at the end of the 0 1 4
designed educational game.

30.The designed educational game was played 5 0 0
per rules.

31.The designed educational game can be 2 3 0

played in the classroom environment.

Table 2 shows that almost all of the teacher candidates thought that they designed games as
compatible with the learning outcomes they determined (80%); they considered a particular purpose
(80%), the level of the student (100%), and general moral rules (100%) in the game design processes.
However, the instructor observed that the games other than Dikpigo were slightly complicated for
students to understand and that teacher candidates' explanations were needed during the application.
In addition, time-related severe problems were encountered in the Cadde Insa Et and Triboru games.
The games lasted much longer than expected and caused a feeling of boredom among the students in
this process and made it difficult for the students playing the game to concentrate. Although there is
generally no confusion regarding knowledge transfer in games, it has been observed that students
experience confusion in reflecting their predictions about probability to the game process in Dadila
game. According to the scores they got from Article 17 of EGEOF, It was notable that all the games
designed by the teacher candidates -except for Dadila and Build a Street- were inspired by another
game (Monopoly, Tangram, Koridor, Esit Kollu Terazi). In this context, it can be said that teacher

candidates have deficiencies in producing original games in the game designing process (40%).

Not all game designs have a security problem (Article 12). No educational plan was followed
in any games except Dikpigo (Article 13). Besides, no evaluation study existed at the end of any game.
Excluding Dadila, the students achieved the targeted outcome in the other games by following the
instructions alone. In addition, teacher candidates were observed to pay little attention to individual
differences and flexibility in games (item 27) without considering students with different
competencies. There was an application for creating a circle slice in the Dadila game, but it was
observed that the students could not figure out that forming the slice was not possible due to the
chequers put by the opponent team members. While playing the games, the rules were explained to
the students, and user manuals' photocopies were distributed. Throughout the process, attention was
paid to the complete observance of the rules in each game and to keep their excitement continuous.
However, it is thought that games other than Cokertme and Dikpigo will be hard to implement in the

classroom environment due to the limitations on time and material design (Articles 9 and 10).
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Opinions of primary school mathematics teacher candidates on designing educational

games

Two themes were specified by analyzing the data obtained from the interview form of the
teacher candidates: General Characteristics and Content. Table 3 shows the categories and codes
determined for the themes. The General Features theme contains the findings on basic rule creation,
cost, usefulness, and size of the games. The content theme includes the findings on establishing the
relationship between the achievement and design in games and balancing the chance-strategy factor.

Table 4. Themes, categories, and codes obtained from the analysis of teacher candidates’ views on game design

Opinions of teacher candidates on game designing Teacher candidates giving their opinions
General features
Design K1, K3, K4, K5, K6, K7, K10, K14, K15, K19, K20,
K21,
Rules K3, K4, K5, K6, K7, K14, K15, K19, K20, K21
Cost K1, K5, K7, K10
Ergonomics K1, K3, K5, K6, K7, K8, K9, K10, K11, K13, K15,
K16, K17, K18
Usefulness K3, K5, K6, K8, K9, K10, K11, K13, K15, K16,
K17, K18
Size K1, K3, K4, K5, K7
Content
Gain-Design K1, K2, K3, K4, K5, K6, K7, K10, K13, K15, K20,
K21, K8, K9, K12, K16, K17, K18
Hidden Learning K1, K2, K10
Continuous Association K1, K3, K4, K5, K6, K7, K13, K15, K20, K21
From Gain to Design K8, K9, K12, K16, K17, K18
Chance-Strategy Factor K1, K2, K4, K6, K8, K9, K10, K11, K12
Have Fun and Learn K1, K2
Lack of Competition K8, K9, K10, K11, K12
Have Too Much Fun K4, K6

In the interviews, teacher candidates expressed their opinions about the rules and cost codes under
the design sub-theme. At this point, teacher candidates determined that students had some

application problems with the game rules. K4 states that "... Our game took longer than we expected.

It was more fluent while we were playing, but specifically, the building demolition rule made
it complicated for children and lengthened it. It was never-ending. If there were a plan on how to do it
at first, maybe we would not have struggled so much...." This statement implicates the game design's
possible inadequacies can only be evident when the targeted-age children play the game. In addition,
for the Dikpigo game, K15 says, “... The boards should have been similar. The shapes created should
have been the same, but they had been made differently. Since the teams owning the long table were
generally the winners, producing an emotional impact. We saw this situation during the
implementation process. It is necessary to pay attention to this emotional situation when setting the
rules and the game....” This expression emphasizes that there should be rules to hold students at the

same psychological level.
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K5 remarks that “... We had a durable wooden table made. However, we thought little about
the cost at first. Maybe we could have preferred a cheaper product....” Here, K5 mentions the effect of
cost on game design processes and says that game designs can also be made of other cheaper

“

materials, “... Actually, recycling materials could be used in producing durable game material, if

desired....”

It was observed that teacher candidates also drew attention to the issues of usability and size
under the ergonomy sub-theme. Drawing attention to the practicability in playing the game, K10 says,
... While designing the game, we preferred it to be wooden so that it would be possible to use it for a
long time. But to fit the rods into the slot, the niches had to be meticulously dug. No matter how hard
we tried, it did not turn out as desired, and it was challenging for the students playing. That is why
the game must be practical...." Besides, K3 adds that "... Our game was so big that we could not find a
container to preserve it. Also, carrying was another problem because of its heavy plate. Instead, we
could have used a folding game board like a chessboard...,” and expresses the problems caused by the

size of the game designed and draws attention to the importance of portability and storability.

Teacher candidates state that they considered the factors of "achievement-design" and
"change-strategy" under the "Content” sub-theme. In this context, P2 explains that the teacher
candidates aimed at "latent learning" in their game designs: “... We had difficulties because the aim
was to present the gain in the game as a subtext and to convey information without letting the
students feel it. But we finally made it. The students use the idea of translation without realizing it and
learn with the application...” In addition to this, some teacher candidates emphasize a constant
interaction between the learning outcome and the design of game rules in-game designs. K15, one of
the teacher candidates, says, “... We had determined the gain at the beginning of the design. But while
we were designing the game rules, we changed our achievement targets. We were going to design a
game for two-dimensional objects at first. Still, we decided on the idea that three-dimensional objects
and the volume concept are more attractive in terms of practice and critical in terms of teaching...,”
and underlines the effect of the factors considered in determining the achievements in the game

design process.

K12, one of the teacher candidates, states, “... We determined the gain first and designed our
game without deviating from the outcome. But this time, the sense of fun and competition got lost.
The feeling that students playing was only for learning became more settled. Indeed, the important
thing is having fun and learning simultaneously. I think we focused too much on learning and missed
the fun. In some of the other games like Dikpigo or Cokertme, fun and competition were more
prominent. In the design of these games, designers were not stuck in the gain concept. We had
focused on the gain and always thought about how we could print it to their brains. The triangle

inequality can be learned permanently if a little more excitement and rule are added up to this
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game...,” and attributes the missing fun and competition in their games to their obsession with
winning. K4 points out, “... The luck factor is very effective in the game. That is why entertainment is
so dominant. Students should take responsibility for their own moves and not encounter irrational
surprises while progressing. Destroying the erected building with a popped card is irrational. I think
that if there was a little more strategy, learning could be better...,” and emphasizes that the luck factor
in the games prevents students from learning in the process because the fun feeling covers the

primary purpose.
Conclusion and Discussion

In teaching with games processes, the games must appeal to more than one sense organ, be
prepared with concrete materials, and encourage communication between students (Kaya & Elgiin,
2015). While playing games, students can generate new ideas and perform at a high level (Seo, 2003,
cited in Kaya & Elgiin, 2015). However, while using games in mathematics education, ignoring
mathematical knowledge should be avoided (Altun, 2012). In such a case, the game will not have an
educational value and will become a waste of time that will harm the student's training. Mathematical
knowledge and problem-solving activities should be embedded in the games to bring the targeted
skills. Altun (2012) has announced that, ideally, games urging the usage of "aimed mathematical
skills" should be benefited. In this context, based on the findings, the current study states that teacher
candidates could experience shortages of the balanced inclusion of learning and entertainment in
educational games. According to the observations and EGEOF evaluations, while the energy of the
gain-based games designed by teacher candidates was "low" for the students (60%), in other adapted
games, to which the gain was tried to be integrated into, the teachers had problems in controlling the

students playing the game and the process.

Educational games must have some features to be effective. These features are interestingness,
openness to active participation, appealing to students at different levels, giving target behaviours,
conforming to general morality, not being a time killer, and easy understandability. Educational
games prepared in this way have numerous positive results. For example, due to the students’ interest
in games, active participation in the lesson is ensured, and no discipline problem is encountered in the
classroom. Primary activities, such as drawing attention to the subject and motivating students, are
provided immediately in a cheerful game environment. Another advantage of educational games is
that even passive students participate in educational games (Susuzer, 2006). However, the study
findings and the EGEOF's teacher candidates’ designs evaluation have shown that the teachers have
problems with the clarity of the rules (20%), the duration (60%), and the compatibility of the game
difficulty with the students' perception (60%). Although educational game samples were shown at the
beginning of the lesson, this situation revealed the necessity of informing teacher candidates about

game design models.
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In the Mathematics Teacher Training Undergraduate Program, it is seen that the teacher
candidates take the "Mathematics Games" course discussed in the research as an elective course in
their last year. Based on the teacher candidates' difficulties underlined in the study findings, the
current study suggests that theoretical and applied compulsory courses should be included in the
curriculum so that the importance and place of games in mathematics education, and educational

game designs, models, and theories can be discussed in deep.
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