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Oz

Calismanin amaci, matematik 6gretmenlerinin gelecegi sekillendirecek zihin tipleri ile bilgisayarca
diisiinme becerileri arasindaki iliskiyi aciklamaktir. Arastirma nicel-iligkisel tarama modeli
caligmasidir. Bu ¢alisma seckisiz 6rnekleme yontemine gore secilmis ve goniillii 481 matematik
Ogretmeni ile gerceklestirilmistir. Arastirmada veri toplama araci olarak “Bilgisayarca Diislinme
Becerileri Olcegi” ve “Zihin Tipleri Olgegi” kullanilmustir. Verilerin analizinde betimsel istatistik,
korelasyon ve regresyon analizinden yararlanilmistir. Matematik 6gretmenlerinin algilarina gore sahip
olduklan etik zihin ve bilgisayarca diisiinme becerileri “cok yiiksek™; disiplinli zihin, sentezci zihin,
yaratic1 zihin, saygili zihin ve besli zihin diizeyleri yiiksektir. Matematik 6gretmenlerinin algilarina
gore sahip olduklari besli zihinleri ile bilgisayarca diisiinme becerileri arasinda pozitif yonde yiliksek
diizeyde anlaml bir iliski vardir ve sahip olduklar1 besli zihinler (hem boyut hem de biitiin yapida)

bilgisayarca diisiinmenin anlamli bir yordayicisidir.
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Giris

Bilimsel gelismeler, toplumlarin bilgi ve beceri diizeyini yiikselttigi gibi onlarin teknolojide
ve dolayisiyla ekonomik anlamda gii¢ kazanmalarini1 saglamaktadir. Giiglii bir toplum olmak
isteyen llkeler ekonomik giice ulasabilmek i¢in, teknolojilerinin gelismesi gerektigini ve
bunun bilimsel gelismelerle olacagini bilerek hareket etmektedirler. Giiniimiizdeki ekonomik
kalkinma, bilim ve teknoloji arasindaki bu etkilesime dogrudan baglidir. Bu anlayisa sahip
iilkelerin en O6nemli amaglarindan biri, verecekleri nitelikli egitimle bilim ve teknolojide

becerikli ve 6ncii bireyler yetistirmek olmaktadir.

Alanyazin incelendiginde, 21. yiizyillda Ogrenci ve O&gretmen yeterliklerini
gelistirmeye yonelik farkli 6grenme yaklasimlariyla karsilasiimaktadir. Ulkelerin bilimsel ve
teknolojik anlamda gelismelerinin saglanmasi igin egitimde Wing’in (2006) 6n plana ¢ikardigi
bilgisayarca diigtinme (computational thinking) becerisi ve Gardner’in (2006) gelecegi

sekillendirecek bes zihni iki 6nemli kuramsal ¢ercevedir.
Egitimde Bilgisayarca Diisiinme

Alanyazinda “computational thinking” kavraminin Tiirkce olarak bilgisayarca diisiinme
(Catlak, Tekdal ve Baz, 2015; Korkmaz, Cakir, & Ozden, 2016; Ozden, 2015); bilgisayimsal
diisiinme (Cinar ve Tiizlin, 2017; Dogan, Cmar, Bilgi¢c ve Tiizlin, 2015); bilgi islemsel
diistinme (Cetin ve Toluk Ugar, 2017; Kalelioglu ve Giilbahar, 2015); bilisimsel diisiinme
(Ozkes, 2016; Sayin ve Seferoglu, 2016); kompiitasyonel diisiinme (Aldag ve Tekdal, 2015;
Sahiner ve Kert, 2016) ve hesaplamali diisiinme (Ozg¢mar, 2017; Yecan, Ozcinar ve Tanyeri,
2017) gibi farkli sekillerde ifade edildigi goriilmektedir. Piaget’in ifade ettigi gibi aslinda bir
kavramin isimlendirilmesinden ¢ok o kavramin nasil algilandig1 (zihinsel sema) daha
onemlidir. Yazarlar bu adlandirmalarin her birine esit derecede yakin olsa da arastirmada hem
Korkmaz ve digerlerinin (2016) hazirladiklar1 “Bilgisayarca Diisiinme Becerileri Olgegi”
kullanildig1 i¢in hem de galisma igerisinde bir dil birligi saglanmasi i¢in “bilgisayarca

diistinme” ifadesinin kullanilmasina karar vermistir.

[k olarak Seymour Papert tarafindan 1980 yilinda ifade edilen bilgisayarca diisiinme
kavramini glinimiizde egitim alanyazininda 6ne ¢ikaran Wing (2006), bilgisayarca
diistinmenin 21. yiizyilda yalnizca bilgisayar uzmanlari i¢in degil herkes i¢in gerekli bir beceri
oldugunu ifade etmektedir. Wing’e (2006) gore bilgisayarca diisiinme; elestirel diisiinme,
algoritmik diistinme, yaraticilik ve isbirlikli 6grenmenin yaninda problemlerin ¢dziimiinde

gerekli olan dijital araclari kullanma yoOntemlerini ve bunlarin hayata yansitilmasim
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icermektedir. Uluslararasi Egitim Teknolojileri Toplulugu [The International Society for

Technology, ISTE] (2015) okuma, yazma ve aritmetik islemler gibi ¢ocuklarin tiimiiniin sahip
olmasi gereken becerilere bir ¢esit analitik diisiinme olan bilgisayarca diistinmenin de dahil
edilmesi gerektigini ifade etmektedir. Gotlieb ve Borodin (1973) bilgisayar bilimlerindeki
yontemlerin sadece bilgisayar yazilimlar1 veya donanimlarim1 gelistirme araci olmasindan
ziyade tiim uygulama alanlarinda yararli oldugunu ve 21. yiizyilda bilgisayar biliminin tiim
alanlara entegrasyonunun okuma, yazma ve aritmetik gibi kiigiik yaslardan baslayarak

Ogrenilecek temel bir beceri haline gelecegini belirtmektedirler.

Farkli arastirmacilar bilgisayarca diistinmeyi farkli sekillerde tanimlamislardir.
Mannila, Dagiene, Demo, Grgurina, Mirolo, Rolandsson ve Settle’ye (2014) gore bilgisayarca
diisiinme, farkl: disiplinlerdeki problemleri formiillestirmek ve ¢6zlim iiretmek i¢in bilgisayar
bilimindeki kavramlar1 ve siire¢leri kullanmaktir. Thomas, Odemwingie, Saunders ve Watlerd
(2015) bilgisayarca diisiinmeyi bir problemi tanimlama, anlama ve problemin ¢dzlimiine
iliskin algoritmalar1 ortaya koyma siiregleri olarak agiklamaktadir. Riley ve Hunt (2014)
biligsel siireglere vurgu yaparak bilgisayarca diisiinmeyi, bilgisayar bilimcileri gibi diisiinme
ve sorgulama yapma olarak ifade etmektedir. Y1ldiz Durak ve Saritepeci (2018) bilgisayarca
diisiinmenin 6zelliklerini; bilgisayar kullanarak problemi formiile etme, bilgiyi mantiksal
olarak organize ve analiz etme, bilgiyi model veya simiilasyonlarla gorsellestirme, algoritmik
diisiinme ile problemi otomatiklestirme, etkili ve daha etkili sonuglar i¢in olas1 ¢oziimleri
ortaya koyma, gerekli kaynaklar1 ve adimlar1 belirleme, problem ¢iktilarin1 genelleme ve

farkli durumlara transfer etme seklinde agiklamaktadir.

Bilgisayarca diisiinmeye iligkin siniflandirmalar incelendiginde; Lee, Martin, Denner,
Coulter, Allan, Ericsson ve Werner (2011) bilgisayarca diisiinmeyi soyutlama ve otomasyon;
Barr ve Stephenson (2011) soyutlama, algoritma-prosediirler, otomasyon, problemi
ayrigtirma, paralel isleme ve simiilasyon; Angeli, Voogt, Fluck, Webb, Cox, Malyn-Smith ve
Zagami, (2016) ise soyutlama, algoritma, ayristirma, hata ayiklama, genellestirme olarak ele
almaktadir. Weintrop, Beheshti, Horn, Orton, Jona, Trouille ve Wilensky (2014) tarafindan
bilgisayarca diisiinmenin dort alt baslik olarak ele alindigi goriilmektedir. Bunlar; veri ve bilgi
becerileri (veri toplama, veri olusturma, verileri manipiile etme, verileri analiz etme ve verileri
gorsellestirme), modelleme ve simiilasyon becerileri (bir kavrami anlamak i¢in bilgisayarca
modelleri kullanma, bilgisayarca modellerin nasil ve neden ¢alistigini anlama, bilgisayarca
modelleri degerlendirme, c¢oziimleri bulmak ve test etmek i¢in bilgisayarca modelleri

kullanma, yeni modeller olusturma ve var olan modelleri genisletme); bilgisayarca problem
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¢ozme becerileri (hatalari yakalama ve aytklama, programlama, etkili bilgisayarca araglar

se¢me, bir problem icin farkli yaklasimlary/ ¢oziimleri 6l¢me, modiiler bilgisayarca ¢oziimler
gelistirme, problem ¢ozme stratejilerini kullanma ve soyutlamalar yaratma) ve sistem
yonetimi becerileri (bir sistemi bir biitiin olarak inceleme, bir sistem icerisindeki iliskileri
anlama, seviyelerde diisiinmek ve sistemleri gérsellestirme, karmasay: tamimlama, anlama ve
yonetme)dir. Kalelioglu, Giilbahar ve Kukul (2016) ise problem ¢6zme siirecindeki temel
basamaklarda ortaya c¢ikan bilgisayarca diislinme becerilerini Tablo 1’deki gibi ifade

etmektedir.

Tablo 1. Problem Cozme Siirecinde Ortaya Cikan Bilgisayarca Diisiinme Becerileri
(Kalelioglu ve digerleri, 2016)

Problem ¢ozme siireci Bilgisayarca diisiinme becerileri

1) Problemi tanimlama ->Soyutlama, ayristirma

2) Veri toplama, sunma ve —>Veri toplama, veri analizi, Oriintii tanima,
gorsellestirme kavramsallastirma, veri sunma

3) Coziimii planlama, se¢me ve —>Matematiksel akil yiiriitme, algoritma ve
genelleme stiregleri inga etme, es zamanli ¢alisma

4) Cozlimii uygulama, ->Otomasyon, modelleme ve simiilasyon

5) Coziimii degerlendirme ve
o o o —>Test etme, hata ayiklama, genelleme
tyilestirme i¢in gelistirme

S6z konusu arastirmacilarin diisiinceleri incelendiginde bilgisayarca diisiinmeye
iliskin bir goriis birligine ulasamadiklar1 s6ylenebilir. Bu karmagik kuramsal yaklasimlar bu
kavramin alt boyutlar bazinda daha detayli incelenmesi gerektigini gostermektedir. Tiim bu
farkli bakis acilarindan hareketle bilgisayarca diisiinme, bireyin bir problemi ¢odzerken
zihinsel aktivitelerini yonlendirmesi, desteklemesi ve istenilen nitelikli ¢cdziime ulagsmasi i¢in
eldeki mevcut bilgisayar1 kapasitesi dogrultusunda etkili bir sekilde kullanmas1 olarak ifade
edilebilir. Bu siiregte birey bilgisayarca diisiinme becerileri dogrultusunda bilgisayari siirece
entegre etmeye ve ondan maksimum verim almaya caligmaktadir. Bu anlamda bilgisayar
kullanmay1 ¢ok iyi bilmeyen kisiler bilgisayarin siirece entegre edilmedigi bir ¢dziime

odaklanabilirler. Fakat bilgisayar kullanmay1 6nemseyen ve bu anlamda kendisini gelistiren
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kisilerin zihinsel semalar1 matematiksel diinya ve bilgisayar diinyas1 arasinda etkili ve stirekli

bir etkilesim igerisine girmekte ve bu kisiler cok boyutlu diisiinme yapilari ile daha detayl
diisiinceleri igeren sonuglara ulasabilmektedir. Bilgisayarca diisiinme becerisi yiiksek diizeyde
olan bir birey mevcut bilgisayarin yapabileceklerini, ilgili problem ile bilgisayar arasindaki

iliskiyi ve kendi yapabileceklerini dikkate alarak etkili bir entegrasyon gergeklestirir.

Bilgisayarca diigiinmenin dnemli oldugu giinlimiizde ¢oklu zekd kuramini gelistiren
Gardner’1n ihtiya¢ duyulan insan profilini agiklarken teknolojik, dijital veya bilgisayar temelli
yeterliklere dogrudan vurgu yapmadigi sdylenebilir. Ornegin Gardner (2006), gelecege yon
verecek ve gelecegin gercek yasam problemlerine hizli ve etkili yanitlar verebilecek zihinlerin
oncelikle disiplinli, sentezci, yaratici, saygili ve etik olmak iizere bes temel zihne sahip olmasi

gerektigini vurgulamaktadir.
Egitim ve Gelecegi Sekillendirecek Bes Zihin

Bilim ve teknolojinin artan giicii, farkl kiiltiirlere sahip olan insanlarin siirekli doniisiim ve
etkilesim iginde olmasi egitimi daha 6nemli hale getirmektedir. Gardner’in bes zihin
yaklasimi, 6grencileri gercek yasamlarinda giiclii kilmak ve onlara gevreyi kontrol edebilme
ve yonlendirebilme becerilerini kazandirmak i¢in 6nemli olmaktadir (Pava, 2008). Gardner’a
gbre (2006) bir zihinsel beceri, bireyin karsisina ¢ikan gercek sorunlari veya giigliikleri
¢Ozmesini, etkili bir liriin ortaya koymasini ve yeni bilgilere ulagsmak i¢in ortam hazirlamasini
icermelidir. Gardner’in ¢oklu zeka kuraminda insanlarda bulunan, birbirinden bagimsiz olarak
bireylerde ortaya c¢ikabilen farkli biligsel becerilerin her biri bir zekad tipi olarak ele
alinmaktadir. Gardner (2006), s6z konusu zihin tiplerini birbirinden bagimsiz biligsel beceriler
olarak ele almamaktadir. Ayrica bu zihin tiplerinin, bireylerin diisiinme yapisini ileri diizeyde
destekleyeceginden ve bu zihinlerin kendi aralarinda birbirleri ile iliskili oldugundan

bahsetmektedir (bkz. Tablo 2).
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Tablo 2. Gelecegi Sekillendirecek Bes Zihin (Gardner, 2006)

Zihin Tipleri Igili Zihin Tipindeki Bireyin Ozellikleri

o Disiplin/lere 6zgli diisiinmede usta ve siirekli ¢alisarak kendini
Disiplinli Zihin o
gelistiren

o Farkli 6nemli kaynaklardan alinan bilgiyi anlamlandiran, nesnel
Sentezci Zihin _ . '
degerlendiren ve anlamli sekilde biitiinlestiren

Yenilik¢i; yeni fikirler tasarlayan, sorulmamis sorular soran, yeni

Yaratici Zihin o
diisiinme tarzlar1 gelistiren, sira dis1 sonuglara ulasan
. Bireysel ve grup olarak farkliliklart goren, farkli diisiincelere
Saygili Zihin .
hosgoriiyle yaklagan ve farkli goriisleri 6nemseyen
Degerleri 6ne ¢ikaran, ¢alisan ve vatandas olarak diinyadaki roliiniin
Etik Zihin kritik 6zelliklerini ortaya koyan ve buna uygun davranan, iyi ¢aligma

ve iyi vatandaslik i¢in ¢aba gosteren

Gardner (2006), 6grencilerin bu bes zihne iliskin becerilerinin 6gretmen tarafindan
performans gosterilerek, sorumluluk alinarak, proje tiretilerek ve isbirlikli ¢alisma yapilarak
gelistirilebilecegini belirtmektedir. Ancak Gardner (2006) 6gretmenin de bu etkinlikleri
derinlestirebilecek ve degerlendirebilecek Olgiitlere sahip olmasinin 6nemli ve gerekli bir
unsur oldugunu vurgulamaktadir. Ogretmen uyguladigi etkinlik veya problemlerde; olasi
farkli yaklagimlarin farkinda olmali, orijinal fikirlere c¢abuk adapte olarak onu
oztimseyebilmeli, 6grenme materyallerini 6grenci diizeyine uygun hale getirerek etkili bir
sekilde kullanabilmeli, 6grenci goriislerine saygilt olmali, onlarin degerli oldugunu onlara
hissettirmeli, 6grencilerin siirece etkin katilimlarini saglamali, etik unsurlara ve degerlere
onem vererek etkili bir rol model olmalidir. Benzer sekilde Gardner’in (2006) bes zihninin
gelisiminde Ogretmen roliine vurgu yapan Altindag ve Senemoglu (2018), yedinci sinif
matematik ve fen bilimleri derslerinde 6grencilerin sentezleyen zihin becerisinin gostergesi
olan davranislar1 hangi diizeyde sergilediklerini inceledikleri ¢alismada G6gretme-6grenme
ortaminda sentezleyen zihin Ozelliklerinin sergilenmesinin biiylik ol¢iide Ogretmenin
niteligine bagli oldugunu vurgulamaktadir. Davis ve Gardner (2012) ve Altindag ve
Senemoglu’nun (2018) ifade ettigi gibi bu becerileri 6grencilere kazandirmada en énemli rol

ogretmenlere diismektedir. Bu nedenle, 6gretme-6grenme ortaminda sentezleyen zihin gibi
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Gardner’in bes zihne ait alt becerilerin gelistirilebilmesi i¢in oncelikle disiplinler arasi ¢ok

yonlii bakis acisina sahip, sentezleyen ve yaratici, saygili, etik ve 6grencilere iyi bir rol model
olacak Ogretmenlere ihtiyag vardir. Boix Mansilla ve Gardner (2011), 6grencilerin siirekli
degisen diinyalarin1 anlamak i¢in ¢ok fazla bilgiden daha fazlasina ihtiya¢ duyacaklarini ve
bu basarabilmek i¢in disipliner ve yaratict diisinmede ustalasmalar1 gerektiklerini
vurgulamaktadir. Bir diger yandan Bowen’a (2013) 21. yiizyil okul ortaminda bireyler
bagkalarin1 yonlendirirken ve desteklerken sentezleyen zihin 6nemli oldugunu ifade
etmektedir. Erik-Soussi (2008) ise sentezleyen zihnin; okul ortamindaki ¢oklu bakis agilarina
biitiinciil yaklasmada yardimci oldugunu, takim ruhunu destekledigini, deneyim temelli bilgi
diizeyini artirdigini belirtmektedir. Bilgisayarca diisiinme gibi 21. yiizyil dijital becerilerinin
bu bes zihnin gelisimine 6nemli bir etkide bulunacaktir (Davis & Gardner, 2012). Davis ve
Gardner (2012) bunun bir nedeni olarak dijital diinyanin giiniimiiz ¢ocuklarinin hayatlarinin
merkezinde yer almasini gostermekte ve dijital diinyanin ulagilmasi hedeflenen bes zihne daha
kolay ulagmada etkili bir rol istlenebilecegini ifade etmektedir. Burke ve Kafai (2010)
ogrencilerin, oyunu zihinlerinde gercek hayat sartlarina uygun olarak kurgulamalarinin hayal
giiclinlin gelisimini destekledigi ifade etmistir. Burke ve Kafai (2010) bu sekilde bilgisayarca
diisiinme becerilerinden biri kabul edilen programlamanin Gardner’in (2006) besli zihin
tipindeki yaratici zihni olumlu diizeyde etkiledigini dolayli yoldan ifade etmektedir. Davis ve
Gardner (2012) farkli bir agidan da dijital diinyanin bir konu hakkinda kisa siirede ¢ok fazla
dogru veya yanlis bilgiye ulastirmasiin sentez ve yaraticilik i¢in zorlastirict bir unsur
olabilecegine deginmektedir. Fakat bu zorlastirict durumlarin ilgili becerilerin daha ileri
diizeyde gelismesine ortam saglayacagi da diisiiniilebilir. Benzer sekilde matematik egitimci
Jo Boaler de hatalar, zorluklar ve miicadelenin beynin gelisimi i¢in en iyi ortamlari
saglayacagini ifade etmektedir. Farkli arastirmacilarin bu diistinceleri bilgisayarca diigiinme
ve Gardner’in bes zihni arasindaki iliskinin karmasik ve 6nemli bir arastirma konusu
olabilecegini ortaya koymaktadir. Gardner (2006) da yaraticiligin gergeklesmesinde 6nemli
unsurlardan birisinin bilgisayar programi hazirlayan yazilim mithendisi gibi bir bilim dalinda
uzmanlasan ve siirekli olarak bu alanin farkli unsurlarin1 kullanan bir bireyler oldugunu ifade
etmekte ve bilgisayarca diisiinme ile yaraticilik arasindaki iliskiye vurgu yapmaktadir. 21.
yiizyil yaratic1 zihinleri bilgisayar 6ncesi ¢agda hayal bile edilemeyecek sekilde entelektiiel
tasarimcilar olarak bilgisayarlar1 kullanacaktir (Gardner, 2006). Bu da teknoloji ve zihin

etkilesiminin 6nemini ortaya koyan bir bagka ifadedir.
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Bunlarin yaninda, matematik egitiminde bilgisayarca diisiinmenin 6ne ¢iktig1 bazi

durumlar olarak; (1) 21. ylizy1l becerileri arasinda bilgisayarca diisiinmenin 6ne ¢ikmasi, (2)
2023 egitim vizyonundaki dijital donilistimde olas1 basrolii, (3) matematiksel diisiinme ile
soyutlama, basitlestirme, algoritma olusturma, Oriintii tanima, genelleme, mantiksal akil
yliriitme, hata ayiklama gibi 6nemli ortak bilesenlere sahip olmasi, (4) STEM’ in (Science/
Technology/ Engineering/ Mathematics) teknoloji ayaginda onemli rol oynamasi, (5)
matematik problemleri ile biitiinlestirilmesinin problemlerin ¢éziimiinde yeni ve iist diizey
stratejilere imkan vermesi, (6) teknolojik pedagojik alan bilgisi kuramsal ¢ergevesinde
teknoloji temelli beceriyi temsil etmesi gosterilebilir. Matematik egitiminde besli zihin
tiplerinin 6ne ¢iktig1 bazi durumlar olarak ise; (1) matematik dersi 6gretim programindaki
yetkinliklerden biri olan inisiyatif alma ve girisimcilikte yaratici zihne yapilan vurgu, (2)
yenilenmis Bloom taksonomisinde 21. ylizyill 6grenme siirecindeki {ist diizey diisiinme
becerisi olan ortaya ¢ikarma basamaginda sentez ve yaratict zihnin 6ne ¢ikmasi, (3)
epistemoloji inang diizeyi yiiksek bireyler olarak ifade edilen gorelilik sahibi baglilik sahibi
kisilerin sentezci ve saygili zihne sahip olmalari, (4) 6grencilerin aktif katilimi gosterdigi
demokratik smiflarda farkli goriislerin agiga ¢ikmasinda 6gretmenlerin saygili zihne sahip
olmalarinin 6nemi, (5) teknolojik pedagojik alan bilgisi kuramsal g¢ercevesinde disiplinli
zihnin alan bilgi ve becerisini temsil etmesi, (6) disiplinli zihnin STEM (Science/ Technology/
Engineering/ Mathematics)’ in basta matematik olmak iizere bilim ve miihendislik
boyutlarindaki 6nemi, (7) ilkogretim matematik 6gretmenligi lisans 6gretim programinda
egitimde ahlak ve etik dersi ile etik zihnin dnemine yapilan vurgu, (8) 6gretmenlikte meslek
etigi kavramindan etik zihnin 6nemli olmasi, (9) 6gretmenlik meslegi genel yeterliklerinde ti¢
temel boyuttan biri olan tutum ve degerlerde etik ve saygili zihne, diger boyut olan mesleki
becerilerde yaratici, sentezci ve disiplinle zihne yapilan vurgu gosterilebilir. Birgok
aragtirmaciya gore dijital diinyada teknoloji, dijitallesme ve bilgisayar temelli becerilerden
one c¢ikanlardan bir1i olan bilgisayarca diislinme becerisi ile Gardner’in gelecegi
sekillendirecegini ifade ettigi bes zihin arasindaki iliskinin; 21. yiizy1l 6grenme ortamlarinda
ihtiyag duyulan &grencilerin  yetistirilecegi  giinlimiizde olduk¢a o6nemli oldugu
diistiniilmektedir. Alanyazinda bu iki temel degiskenin arasindaki iliskiyi ele alan bir bagka

caligma ile karsilasilmamasi da arastirmay1 6n plana ¢ikaran bir diger etken olmaktadir.

Bu dogrultuda ¢calismanin amaci, matematik 6gretmenlerinin; gelecegi sekillendirecek
zihin tipleri ile bilgisayarca diisiinme becerileri arasindaki iligkiyi aciklamaktir. Arastirmada

ele alian alt problemler asagida verilmistir.
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Matematik 6gretmenlerinin algilarina gore,
1) matematik 6gretmenlerinin gelecegi sekillendirecek zihin tipleri ve bilgisayarca diisiinme

becerileri ne diizeydedir?

2) matematik 6gretmenlerinin gelecegi sekillendirecek zihin tipleri ile bilgisayarca diisiinme

becerileri arasinda anlamli bir iligski var midir?

3) matematik 6gretmenlerinin gelecegi sekillendirecek zihin tipleri, bilgisayarca diisiinme

becerilerinin anlamli bir yordayicisit midir?
Yontem
Arastirmanin Modeli

Arastirma nicel-iliskisel tarama modeli galismasidir. iliskisel tarama modeli ile bilgisayarca
diisiinme becerisi ve zihin tipleri degiskenleri arasindaki iligkinin varliginin ve derecesinin
ortaya koyulmasi amaglanmaktadir. Arastirmada degiskenlerin  birlikte degisip
degismedikleri, birlikte bir degisim varsa bunun ne diizeyde oldugu ve zihin tiplerinin

bilgisayarca diisiinmeyi yordayip yordamadigi belirlenmeye ¢aligilmistir.
Evren ve Orneklem

Aragtirmanin evrenini Tirkiye’de 2018-2019 egitim 6gretim yilinda gbrev yapan matematik
ogretmenleri olusturmaktadir. Arastirmanin orneklem sayisinin belirlenmesinde 6rneklem
hesaplama formiilii (Gay & Airasian, 1996) dikkate alinmistir ve bu dogrultuda en az 340
matematik 6gretmenine ulagilmasi hedeflenmistir. Bu ¢alisma segkisiz 6rnekleme yontemine
gore belirlenmis ve goniillii 481 matematik dgretmeni ile gergeklestirilmistir. Ogretmenlerin

cesitli degiskenlere gére dagilimi Tablo 3’te verilmistir.
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Tablo 3. Calismadaki Matematik Ogretmenlerinin Demografik Ozellikleri

Kisisel Bilgiler n %

Kadin 317 %66

Cinsiyet

Erkek 164 %34

20-30 yas 157 %33

31-40 yas 211 %44

Yas

41-50 yas 87 %18

51 ve iizeri yas 26 %5

Akdeniz 81 %17
Dogu Anadolu 41 %8.5

Ege 69 %14

Bolge Giineydogu Anadolu 42 %9
I¢ Anadolu 98 %20
Karadeniz 46 %9.5

Marmara 104 %22

0-10 yil 252 %52

Kidem 11-20 yul 166 %35

21 ve iizeri yil 63 %13
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Ortaokul 274 %57
Okul Turu
Lise 207 %43

Veri Toplama Araclar

Arastirmada veri toplama araci olarak “Kisisel Bilgi Formu”, “Bilgisayarca Diigiinme

Becerileri Olgegi” ve “Zihin Tipleri Olgegi” kullanilmustir.
Kisisel Bilgi Formu

Bu kisimda, matematik 6gretmenlerinin kendileriyle ilgili sorulara yer verilerek 6rneklem
detayl1 bir sekilde betimlenmistir. Sorular cinsiyet (Kadin, Erkek); yas (20-30 yas; 31-40 yas,
41-50 yas; 51 ve iizeri yas); calistiklar1 bolge (Akdeniz; Dogu Anadolu; Ege; Giineydogu
Anadolu; Ic Anadolu; Karadeniz; Marmara); kidem (0-10 yil; 11-20 yil; 21 ve iizeri yil);
caligtiklart okul tiirii (Ortaokul, Lise) degiskenleri ile ilgilidir.

Bilgisayarca Diisiinme Becerileri Ol¢egi

Arastirmada matematik Ogretmenlerinin bilgisayarca diisiinme becerilerini belirlemek
amaciyla Korkmaz, Cakir ve Ozden (2017) tarafindan iiniversite dgrencileri drneklemiyle
gelistirilen “Bilgisayarca Diisiinme Becerileri Olgegi” kullamilmistir. Olgek 29 madde ve 5
boyuttan olusmaktadir. Bu boyutlar; yaraticilik (1., 2., 3., 4., 5., 6., 7., 8. maddeler), algoritmik
diistinme (9., 10., 11., 12., 13,, 14. maddeler), isbirligi (15., 16., 17., 18. maddeler), elestirel
diisinme (19., 20., 21., 22., 23. maddeler) ve problem ¢6zmedir (24., 25., 26., 27., 28., 29.
maddeler). Cronbach Alpha i¢ tutarlilik katsayilar1 “yaraticilik” boyutunda .84; “algoritmik
diisiinme” boyutunda .87; “igbirligi” boyutunda .87; “elestirel diisiinme” boyutunda .78 ve
“problem ¢dzme” boyutunda .73 olarak hesaplanmistir. Olgegin toplam giivenirligi ise .82’ dir.
Faktorlerde elde edilen puanlara karsilik gelen diizeyler su sekilde verilmistir: 20-51: Diigiik
Diizey; 52-67: Orta Diizey; 68-100: Yiksek Diizey. Faktorler varyansin %56.1°ini

aciklamaktadir.
Zihin Tipleri Olcegi
Aragtirmada matematik Ogretmenlerinin zihin tiplerini belirlemek amaciyla Gardner’in

kuramsal gergevesini dikkate alan ve San, Kis ve Erdemir (2018) tarafindan {iniversite
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ogrencileri drneklemiyle gelistirilen “Zihin Tipleri Olgegi” kullanilmistir. Olgek 46 madde ve

5 boyuttan olugmaktadir. Bu boyutlar; disiplinli zihin (1., 2., 3., 4., 5., 6., 7., 8., 9., 10.
maddeler), sentezci zihin (11., 12., 13., 14., 15., 16., 17., 18,, 19., 20., 21. maddeler), yaratici
zihin (22., 23., 24., 25., 26., 27. maddeler), saygili zihin (28., 29., 30., 31., 32., 33, 34.
maddeler) ve etik zihindir (35., 36., 37., 38., 39., 40., 41., 42., 43., 44., 45., 46. maddeler).
Cronbach Alpha i¢ tutarlilik katsayilar1 “disiplinli zihin” boyutunda .81; “sentezci zihin”
boyutunda .85; “yaratici zihin” boyutunda .66; “saygili zihin” boyutunda .79 ve “etik zihin”

boyutunda .81 olarak hesaplanmustir. Olgegin toplam giivenirligi ise .83 tiir.

Veri toplama siirecinde oncelikle 6l¢egi hazirlayan arastirmacilardan 6l¢ek kullanim
izinleri alinmistir ve dlgekler dijital ortama aktarilmistir. Ornekleme ulasabilmek igin sosyal
medyada matematik G6gretmenlerinin oldugu gruplarda g¢alismanin igerigi ile birlikte
olgeklerin dijital ortamda bulunduklart link paylasilmigtir. Dijital ortamda veri toplama
araglariin basinda ¢alismaya ve caligmadaki kavramlara iliskin genel bir bilgilendirme

yapilmistir.
Veri Analizi

Calismanin 6rneklem grubunun demografik 6zelliklerini belirlemek ve betimlemek icin yiizde
ve frekans hesaplamasi yapilmistir. Matematik 6gretmenlerinin gelecegi sekillendirecek zihin
tipleri ve bilgisayarca diisiinme becerilerine iliskin diizeylerini belirlemek (1. alt problem) i¢in
betimsel istatistikten; matematik ogretmenlerinin gelecegi sekillendirecek zihin tipleri ile
bilgisayarca diistinme becerileri arasindaki iliskiyi (2. alt problem) belirlemek i¢in korelasyon
analizinden; matematik 6gretmenlerinin gelecegi sekillendirecek zihin tiplerinin bilgisayarca
diistinme becerilerinin anlamli bir yordayicisi olup olmadigini (3. alt problem) belirlemek
i¢cin regresyon analizinden yararlanilmistir. Diizeyler, aritmetik ortalamalar 4.21-5.00 ise “gok
yiksek™; 3.41-4.20 ise “yiiksek™; 2.61-3.40 ise “orta”; 1.81-2.60 ise “diisiik™; 1.00-1.80 ise

“cok diisiik” olarak belirlenmistir.
Bulgular

Calismada, “Zihin Tipleri Olgegi” ve “Bilgisayarca Diisiinme Becerileri Olgegi’nden elde
edilen veriler, alt problemlere yanit verecek uygun nicel veri analizi teknikleriyle analiz
edilmistir. Alt problemler dogrultusunda elde edilen bulgular tablolarla birlikte asagida

verilmistir.
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Matematik Ogretmenlerinin Zihin Tipleri ve Bilgisayarca Diisiinme Beceri Diizeyleri

Aragtirmanin 1. alt problemine yanit vermek amaciyla betimsel istatistik teknikleri
kullanilmigtir. Matematik 6gretmenlerinin  zihin tiplerine ve bilgisayarca diisiinme

becerilerine iliskin algilar1 5°1i likert tipindeki 6l¢eklerle 6lgiilmiustiir.

Tablo 4. Matematik Ogretmenlerinin Zihin Tipleri ve Bilgisayarca Diisiinme Becerileri

Diizeyleri

Boyutlar n x Ss Diizey

Disiplinli Zihin 481 4.09 537 Yiiksek

Sentezci Zihin 481 4.08 .580 Yiiksek

Yaratict Zihin 481 3.94 .634 Yiiksek
Saygil1 Zihin 481 4.28 .580 Cok Yiiksek
Etik Zihin 481 4.38 455 Cok Yiiksek
Bilgisayarca Diisiinme Becerileri 481 4.32 419 Cok Yiiksek

Tablo 4 incelendiginde, matematik d6gretmenlerinin disiplinli, sentezci, yaratici zihin
tiplerine iligkin yiiksek; saygili ve etik zihin tiplerine ve bilgisayarca diisiinme becerilerine

iliskin ¢ok yiiksek diizeyde bir algiya sahip olduklar1 goriilmektedir.

Matematik Ogretmenlerinin Zihin Tipleri ile Bilgisayarca Diisiinme Becerileri Arasindaki
Tligki

Aragtirmanin 2. alt problemi dogrultusunda, Oncelikle matematik O0gretmenlerinin zihin
tiplerinin ve bilgisayarca diisiinme becerilerine iligkin verilerin normal dagilim gosterip
gostermedigini belirlemek amaciyla carpiklik ve basiklik katsayilarina bakilmistir (bkz. Tablo
5). Karagoz’e (2016) gore, verilerin normal dagilim gdéstermesi igin ¢arpiklik ve basiklik
degerlerinin -2 ile +2 arasinda deger almas1 gerekmektedir. Tablo 5 incelendiginde matematik
ogretmenlerinin disiplinli zihin, sentezci zihin, yaratici zihin, saygili zihin, etik zihin ve

bilgisayarca diisiinme becerilerine iliskin verilerin normal dagilim gosterdigi belirlenmistir.
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Normal dagilim gosteren verilerin analizinde parametrik vardamsal istatistik teknikleri

kullanilmistir.

Tablo 5. Matematik Ogretmenlerinin Zihin Tipleriyle Bilgisayarca Diisiinme Becerilerine

Iliskin Normallik Analizi Sonuclar:

Degiskenler X Ss Carpiklik  Basiklik  Dagilim

Disiplinli Zihin 409 537 -.578 145 Normal
Sentezci Zihin 4.08 .580 -.549 441 Normal

Yaratict Zihin 3.94 634 -.514 309 Normal

Saygil1 Zihin 428 .580 -.643 .020 Normal

Etik Zihin 438 .455 -.557 -.256 Normal
Bilgisayarca Diisiinme Becerileri 432 419 -.559 .100 Normal

Degiskenlere iliskin veriler normal dagilim gdsterdigi icin degiskenler arasindaki
iliskinin varhi§in1 ve derecesini belirlerken Pearson korelasyon analizi kullanilmistir. Bu
dogrultuda Tablo 6’da arastirmanin 2. alt problemi olan matematik 6gretmenlerinin algilarina
gore sahip olduklar1 gelecegi sekillendirecek zihin tipleri ile bilgisayarca diisiinme becerileri
arasindaki iliski ortaya koyulmustur. Korelasyon katsayisinin mutlak deger olarak .70 - 1.00
arasinda olmas yiiksek; .30 - .70 arasinda olmasi orta; .00 - .30 arasinda olmas diistik diizeyde

iliski oldugu anlamina gelmektedir (Biiyiikoztiirk, 2012).
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Tablo 6. Matematik Ogretmenlerinin Zihin Tipleriyle Bilgisayarca Diisiinme Becerileri

Arasindaki Iliski

1. Disiplinli Zihin 4093 532 1 .800 .547 .370 .471 .608
2. Sentezci Zihin 4.089 .580 1 604 .406 .452 .614
3. Yaratici Zihin 3.936 .634 1 495 544 559
4. Saygili Zihin 4,282 455 1 535 475
5. Etik Zihin 4.383 .455 1 597
6. Bilgisayarca Diisiinme Becerileri  4.325 419 1

Tablo 6 incelendiginde, matematik 6gretmenlerinin disiplinli ve sentezci zihinleri
arasinda pozitif yonde yiiksek diizeyde anlamli bir iliski bulunmustur (r=.800; p<.05). Ayrica
matematik 6gretmenlerinin disiplinli zihinleri ile yaratic1 (r=.547; p<.05), saygil1 (r=.370;
p<.05) ve sentezci (r=.471; p<.05) zihinleri arasinda pozitif yonde orta; sentezci zihinleri ile
yaratict (r=.604; p<.05), saygili (r=.406; p<.05) ve etik (r=.535; p<.05) zihinleri arasinda
pozitif yonde orta; yaratici zihinleri ile saygili (r=.495; p<.05) ve etik (.544; p<.05) zihinleri
arasinda pozitif yonde orta; saygili zihinleri ile etik (r=.535; p<.05) zihinleri arasinda pozitif
yonde orta diizeyde anlamli bir iligki elde edilmistir. Matematik dgretmenlerinin disiplinli
(r=.608; p<.05), sentezci (r=.614; p<.05), yaratici (r=.559; p<.05), saygili (r=.475; p<.05)
ve etik (r=.597; p<.05) zihin tipleri ile bilgisayarca diisiinme becerileri arasinda pozitif yonde
orta diizeyde anlamli iligkiler ortaya ¢ikmistir.

Matematik Ogretmenlerinin Zihin Tiplerinin Bilgisayarca Diisiinme Becerilerini Yordama
Diizeyleri

Arastirmanin 3. alt problemi olan matematik 6gretmenlerinin algilarina gore; sahip olduklari
zihin tiplerinin bilgisayarca diisiinme becerilerinin anlamli bir yordayicist olup olmadigina

iliskin regresyon analizi sonuglar1 Tablo 7°de verilmistir.

Tablo 7. Matematik Ogretmenlerinin Zihin Tiplerinin Bilgisayarca Diisiinme Becerilerini

Yordama Diizeyleri
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Degisken B Standart Hata i t p
Sabit 1.267 138 9.160  .000
qé Disiplinli Zihin 159 .042 202 3.802 .000
=
=
§ Sentezci Zihin 153 .040 211 3.820 .000
S
3 Yaratici Zihin 074 029 113 2593 010
<
g
A Saygili Zihin 075 .028 104 2.681  .008
Etik Zihin .266 .038 289  7.079 .000

R=.733; R?>=.538; p=.000; F=110.463

Tablo 7’deki t degerleri ve standardize edilmis £ katsayis1 incelendiginde, goreli oGnem
diizeyine gore sirasiyla matematik 6gretmenlerinin algilarina gore sahip olduklar etik,
disiplinli, sentezci, saygili ve yaratict zihnin onlarin bilgisayarca diisiinme becerilerinin
anlamli bir yordayicis1 oldugu soylenebilir (R=.733; R?=.538). Matematik &gretmenlerinin
algilarina gore sahip olduklar1 disiplinli, sentezci, yaratici, saygilt ve etik zihin onlarin
bilgisayarca diisiinme becerilerindeki toplam varyansin %54 linli agiklamaktadir. Standardize
edilmis regresyon katsayilarina gdre matematik Ogretmenlerinin algilarina gore sahip
olduklar1 zihin tiplerinin onlarin bilgisayarca diisiinme becerileri {lizerindeki goreli dnem
siralar1 etik zihin (=.266); disiplinli zihin (5=.159); sentezci zihin (f=.153); saygili zihin
(B=.075) ve yaratic1 zihin (f=.074) seklinde olmustur. Regresyon katsayilarinin anlamliligina
iliskin t testi sonuc¢larina gére matematik dgretmenlerinin algilarina gdre sahip olduklari
disiplinli zihin (t=3.802; p<.05), sentezci zihin (t=3.820; p<.05), yaratici zihin (t=2.593;
p<.05), saygili zihin (t=2.681; p<.05) ve etik zihin (t=7.079; p<.05) onlarin bilgisayarca

diisiinme becerileri lizerinde anlamli yordayicilar olmaktadir.
Sonuc, Tartisma ve Oneriler

Calismanin bu boliimiinde, matematik 6gretmenlerinin algilarina goére, onlarin gelecegini
sekillendirecek zihin tipleri ile bilgisayarca diisiinme becerileri arasindaki iliskinin agiklandig:
sonuglara yer verilmis, bu sonuglar alan yazin ile karsilagtirilmis, ileriki ¢alismalara ve

uygulamaya doniik 6nerilere yer verilmistir.
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Matematik 6gretmenlerinin algilarina gore sahip olduklar1 saygili, etik zihinleri ve

bilgisayarca diisiinme becerileri ¢ok yiiksek; disiplinli, sentezci ve yaratici zihinleri yiiksek
diizeydedir. Bu tiir arastirmalarda 6gretmenlerin algilar1 gercekten sahip olduklart beceri
diizeylerini yansitmayabilir. Fakat sahip olduklar algilar 6zellikle kendilerini gelistirmeye
ihtiya¢ duyma, var olan eksikliklerini belirleme, u¢ durumlar1 ortaya ¢ikarma vb. agilardan
onemli olabilmektedir. Calismada ele almman degiskenlere iliskin 6gretmen 6z algilarinin
yiiksek olmasi, onlari kendilerini bu anlamda yeterli hissetmelerinden dolay1 gelismeleri igin
fazla ¢aba harcamayacaklar1 durumunu ortaya ¢ikarabilir. Ayrica degiskenlere iliskin beceri
diizeyleri ve 6z algilar1 arasinda anlamli bir fark var ise bu durum onlarin 6z farkindaliklarinin
diigiik diizeyde oldugunu gosterebilir. Bu anlamda matematik gretmenlerinin bu becerilere
iligkin sahip olduklar1 becerileri ortaya ¢ikaracak ve 6z farkindaliklarini destekleyecek hizmet
ici egitimlere ve calismalara 6nemli olmaktadir. Yilmaz (2012), 6. sinif fen ve teknoloji dersi
ogrenci ders kitabinda yer alan etkinliklerin %99 unun disiplinli zihin, %25’inin sentezci
zihin, %13 iiniin yaratic1 zihin, %11’inin saygili zihin ve %4’liniin etik zihin 6zelliklerini
gelistirici nitelikte; 6grenci ¢alisma kitabinda yer alan etkinliklerin %98’inin disiplinli zihin,
%17’sinin sentezci zihin, %9’ unun yaratici zihin, %4 linlin saygil1 zihin ve %4 ’iiniin etik zihin
ozelliklerini gelistirici nitelikte; 6gretmen kilavuz kitabinda yer alan etkinliklerin %97 sinin
disiplinli zihin, %10’unun sentezci zihin, %3’liniin yaratici zihin, %7’sinin saygili zihin
ozelliklerini gelistirici nitelikte oldugunu, etik zihin Ozelliklerini ise gelistirmedigini
vurgulamaktadir. Bu aragtirma sonucu, ders kitabi, calisma kitab1 ve 6gretmen kilavuz
kitaplarinda yer alan etkinliklerin genellikle disiplinli ve sentezci zihin becerilerini
kazandirmaya yonelik oldugunu ortaya koymaktadir. Disiplinli zihin 6zelliklerinin
kazandirilmasinda, baglam temelli 6grenmeyi saglama, disiplinlerdeki 6nemli konu ve
kavramlar: belirleyerek o konu ve kavramlara 6nemli zaman ayirma, yapilan ise iligkin geri
bildirim verme, konuya degisik yonlerden yaklasilmasini saglama, 6grencilerin birden fazla
disiplinde ustalagsmasini hedefleme ve disiplinli yasamaya gilidilleme gibi davranislarin

sergilenmesi gerekmektedir (Boix Mansilla & Gardner, 2011; Gardner, 2006).

Matematik 6gretmenlerinin algilarina gore sahip olduklar besli (disiplinli, sentezci,
yaratict, saygili, etik) zihin ve bilgisayarca diistinme becerileri arasindaki iliski incelendiginde
disiplinli ve sentezci zihin arasinda pozitif yonde yiiksek diizeyde; diger degiskenler arasinda
ise pozitif yonde orta diizeyde anlamli iligkiler ortaya ¢ikmistir. Gardner (2006), ortaya
koydugu besli zihin tiplerinin kendi aralarinda birbirlerini etkileyen bir yapida oldugunu ve

birbirlerini destekledigini ifade etmektedir. Benzer sekilde, bu arastirmada da zihin tipleri



318 Y, Hidiroglu ve C. N, Hidiroglu/Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 301-325, 2021
arasinda porzitif yonde orta veya yiiksek diizeyde anlaml iliskiler ortaya ¢ikmistir. Gardner

(2006) ¢alismasinda disiplinli ve sentezci zihin arasindaki iligkinin 6nemine ayr1 bir vurgu
yapmaktadir. Gardner’a (2006) gére, disiplinli bir zihin tek basina yeterli degildir. Ileri diizey
bir 6grenmede bilgi daha karmasiklagsmakta ve disiplinler arasi iliski 6nem kazanmaktadir. Bu
nedenle de insanlar gelecekte disipline 6zgii bilgileri sentezlestirme ve orijinal/alisilmadik
yontemlere yaymayi1 O0grenmelidir. Erik-Soussi (2008) sentezci zihnin; ¢ok sayida bakisg
acisiyla olusturulan biitiinciil bir kuramsal yapiy1 anlamada, takim ruhunu gelistirmede, her
gecen giin yasantilariyla sahip olunan bilgi diizeyini artirmada ve kurumsal bilgiyi digerlerine
aktarmada yardimci oldugunu ifade etmektedir. Bowen (2013) sentezci zihnin; personeline
yonlendirme destegi sagladigini, kurumla ilgili yonergeleri giincel halde bulundurmaya firsat
verdigini, kurumun vizyonunu personele anlatmada ve ¢alisanlari desteklemede kullanildigini
ifade etmektedir. Altindag ve Senemoglu (2018) yedinci sif dgrencilerinin sentezci zihin
beceri diizeyleri ile matematik ve fen bilimleri dersi akademik basar1 diizeyleri arasinda pozitif
yonde ve anlamli diizeyde bir iligki oldugunu ve farkli akademik basar1 diizeyindeki
ogrencilerin sentezci zihin beceri diizeyleri arasinda, yiiksek akademik basari diizeyindeki
ogrenciler lehine anlamli fark oldugu ifade etmektedir. Sentezci diigiinenlerin amaci, digaridan
aldiklar1 bilgileri en kullanigh bir bicimde bir araya getirmektir. Bu da onlarin farkli derslere
bilgiyi tasimalarina ve bilgiyi daha etkili bir sekilde kullanabilmelerine firsat vermektedir. Bu
durumun da akademik basariy1 arttirdigr sdylenebilir. Bu nedenle 6gretmen ve 6grenciler

bilgiyi sentezlestirmeyi yani yeni ve farkli durumlara entegre etmeyi 6grenmelidir.

Gardner’in (2006) saygili ve etik zihni temelinde duyussal eylemleri icermektedir.
Calismada matematik dgretmenlerinin algilarina gore sahip olduklart etik zihin-bilgisayarca
diisiinme ve saygili zihin-bilgisayarca diistinme becerileri arasinda pozitif yonde orta diizeyde
anlamli bir iligki ortaya ¢ikmustir. Yadav, Mayfield, Zhou, Hambrusch ve Korb (2014)
bilgisayarca diislinmeyi problemlerin soyutlandigi ve otomatiklestirilmis ¢6ziimlerin
olusturuldugu zihinsel bir siire¢ olarak ifade etmektedir. Bilgisayarca diisiinme ile
iliskilendirilen bilissel degiskenlerin yaninda duyussal degiskenler de 6nemli bir ¢alisma
alamidir. Ornegin, Romdan-Gonzéilez, Pérez-Gonzilez, Moreno-Leén ve Robles (2017)
bilgisayarca diisiinme kavramin kisilik 6zellikleri ile iliskilendirmistir. Roman-Gonzélez ve
digerleri (2017) bes degisken olan (vicdanli olma, deneyime agik olma, disa doniik olma, nazik
olma ve duyussal dengesizlik) ve bilgisayarca diisiinme becerileri arasindaki iligkiyi
incelemistir. Roman-Gonzalez ve digerleri (2017) bilgisayarca diisiinme ile deneyime agik

olma, disa doniik olma ve vicdanli olma degiskenleri arasinda pozitif yonde anlamli bir iligki
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oldugunu ifade etmektedir. Bu nedenle, bilgisayarca diisiinmeyi giiglendirmeyi amaglayan

egitim miidahalelerinde biligsel becerilerin yaninda duyussal ve psikomotor beceriler de
dikkate alinmalidir. Bir baska ¢alismada, Yildiz Durak ve Saritepeci (2018) degiskenler
tarafindan sirasiyla diisiinme stilleri, matematik dersi akademik basarisi, matematik dersine
kars1 tutumun; bilgisayarca diisiinme becerisini yiiksek diizeyde agikladigini ifade etmektedir.
Bu calismalara gore, diisiinme yollarinin bilgisayarca diisiinme becerilerini 6ngéren dnemli
etkenler oldugu tespit edilmistir. Cohen'e (1998) gore, diislinme yollarinin 6grenilmesi
Ogrencilerin yaratic1 6grenme becerilerini gelistirecek, problem ¢ozme ve soyutlama gibi
becerilerinin gelismesine firsat verecektir. Ogretmenlerin, bu amacla dgrencilerin diisiinme
yollarin1 kesfetmelerini destekleyecegi diisiiniilmektedir. Bu ¢alismada da, matematik
ogretmenlerinin algilarina gore, sahip olduklart zihin tiplerinden sirasiyla etik, disiplinli,
sentezci, saygili ve yaratici zihin tiplerinin, bilgisayarca diisiinme becerilerinin anlamli birer

yordayicilari oldugu belirlenmistir.

Matematik 6gretmenlerinin bilgisayarca diistinme becerilerine iliskin algilarinin yiiksek
olmasi, onlarin bu becerilerinin yiiksek oldugu anlamina gelmemektedir. Kimi zaman var olan
durum ile oldugu sanilan durum arasinda farkliliklar bulunabilir. 21. yy’da hem 6gretmenlerin
hem de 6grencilerin bu becerilerinin gelistirilmesi biiyiik 6nem tasimaktadir. Sentance ve
Csizmadia (2017) ogretmenlerin programlamay1 6gretmede kullandiklari stratejileri bese
ayirmaktadir. Bunlar; dijital olmayan etkinlikler, baglam temelli etkinlikler, isbirlikli
ogrenme, bilgisayarca dilisiinmeyi gelistirme, programlama gorevlerini kademeli
desteklemektir. Giiniimiizde bilgisayarca diisiinme becerilerinin gelistirilmesinde dinamik
yazilimlar, robotik araclar ve elektronik legolar 6nemli birer aractir. Bilgisayarca diisiinmeyi
arttirma cabalarinin biiylik bir ¢ogunlugunun ilkdgretim diizeyinde oldugu ve bu yastaki
cocuklarin heniiz somut islemler dsnemine gegemedikleri bilinmektedir. Ozellikle bu noktada
robotik gibi Ogrenme yontemleri Ogrencilerin bilgisayarca diistinme kavramlarini
somutlastirmalarina, Kolb’un (1984) 0One ¢ikardigi deneyimsel Ogrenmelerine ve
programlamaya motive olmalarina yardimeci olabilmektedir. Bu siirecte Scratch benzeri
yazilimlar da bilgisayarca ve besli zihin alanlarmi gelistirici ortamlar yaratabilir. Ayrica
bilgisayarca diisiinme siirecinin karmasik yapisi, bu tiir calismalarda genellemelere firsat
saglayan ol¢eklerin disinda; siire¢ degerlendirmeyi de iceren nitel arastirmalar1 da 6nemli hale
getirmektedir (Denner & Werner, 2011). Nitel veya karma arastirmalarla matematik
ogretmenlerinin ve 6grencilerinin bilgisayarca diistinme ve besli zihin tiplerini 6ne ¢ikaracak

farkli aragtirmalar yiiriitiilebilir.
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Arastirmada elde edilen sonuglara gore, matematik dgretmenlerinin disiplinli, sentezci

ve yaratici zihinlerine iligkin algilariin saygili ve etik zihinlerine iligkin algilarindan daha
diisiik olmasinin nedenlerini ortaya koymaya yonelik nitel ¢alismalar yapilabilir. Bu ¢aligma
Tiirkiye’deki matematik 6gretmenleri ile gergeklestirilmistir. Farkli kiiltiirlerde ve branslarda
gerceklestirilerek sonuglar karsilastirilabilir.  Matematik  6gretmenlerinin  bilgisayarca
diistinmeye ve zihin tiplerine iligkin algilarindaki degisimin izlenmesi amaciyla boylamsal
caligmalar yapilabilir. Bilgisayarca diisiinme becerilerinin ve zihin tiplerinin matematik
ogretmenleri i¢in 6nemli olan farkli degiskenlerle iliskileri ve diizeyleri ortaya koyulabilir.
Ogrenme siirecleri agisindan matematik derslerinde Scratch, GeoGebra, Code.org ... vb.
yazilimlar sayesinde bilgisayarca diisiinmeleri ve farkli zihin tipleri gelistirilebilir ve

kavramsal 6grenme desteklenebilir.

Etik Kurul izin Bilgisi: Bu arastirma, Pamukkale Universitesi Sosyal ve Beseri Bilimler
Arastirma ve Yaymn Etigi Kurulunun 28.08.2020 tarihli E.93803232-622.02-51022 sayili

karari ile alinan izinle yiiriitiilmiistiir.
Cikar Catismasi: Yazarlarin beyan edecegi bir ¢ikar ¢atismast yoktur.

Yazar Katkisi:Tiim yazarlar her asamada ¢alismaya katki saglamistir.
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Introduction

Scientific advancements not only increase the knowledge and skills of societies but also enable
them to gain power in technology and thus in economy. Countries that aim to achieve a more
powerful status takes into account the fact that in order to reach economic power, their
technologies must develop and this can be achieved through scientific developments. Current
economic development is directly associated with this interaction between science and
technology. One of the most important goals of countries with this understanding is to raise
skilled and pioneering individuals in science and technology with the quality education they

will provide.

When the literature is examined, different learning approaches aiming at improving
student and teacher competencies in the 21st century are encountered. In order for countries
to ensure the scientific and technological developments, the concept of computational thinking
skill highlighted in education by Wing (2006) and Gardner (2006)’s five minds for the future
are two noteworthy theoretical grounds.

Computational Thinking in Education

It can be observed in the literature that the concept of “computational thinking” has appeared
in different terms in Turkish language such as bilgisayarca diistinme (computational thinking)
(Catlak, Tekdal, & Baz, 2015; Korkmaz, Cakir, & Ozden, 2016; Ozden, 2015); bilgisayimsal
diigtinme (computerised thinking) (Cinar & Tiiziin, 2017; Dogan, Cinar, Bilgi¢, & Tiiziin,
2015); bilgi islemsel diisiinme (data processional process) (Cetin & Toluk Ugar, 2017,
Kalelioglu & Giilbahar, 2015); bilisimsel diisinme (computational thinking) (Ozkes, 2016;
Saym & Seferoglu, 2016); kompiitasyonel diisiinme (computational thinking) (Aldag &
Tekdal, 2015; Sahiner & Kert, 2016) and hesaplamali diisiinme (computational thinking)
(Ozginar, 2017; Yecan, Ozginar, & Tanyeri, 2017). As Piaget stated, the way a concept is
perceived (mental scheme) is more important than naming the concept itself. Although the
researchers were equally close to each of these terms, they decided to use the term
"computational thinking" since they desired to ensure a language unity in the study and also
because "Computational Thinking Skills Scale" prepared by Korkmaz et al. (2016) was used
in the study.

Wing (2006), who highlighted the concept of computational thinking, first expressed
by Seymour Papert in 1980, in today's education literature, noted that computational thinking

is a necessary skill not only for computer experts but for everyone in the 21st century.
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According to Wing (2006), computational thinking includes critical thinking, algorithmic

thinking, creativity and collaborative learning as well as the methods of using digital tools
necessary for solving problems and their reflection on real life. The International Society for
Technology [ISTE] (2015) underlined that computational thinking, a form of analytical
thinking, should be included in the skills that all children should have, such as reading, writing
and arithmetic operations. Gotlieb and Borodin (1973) stated that the methods in computer
sciences are not only the means to develop computer softwares or hardwares but also useful
in all application areas, and that the integration of computer science into all fields in the 21st
century will become a basic skill to be learned starting from a young age such as reading,

writing and arithmetic.

Different researchers have defined computational thinking in different ways.
According to Mannila, Dagiene, Demo, Grgurina, Mirolo, Rolandsson, and Settle (2014),
computational thinking is to use concepts and processes in computer science to formulate
problems in different disciplines and produce solutions. Thomas, Odemwingie, Saunders, and
Watlerd (2015) described computational thinking as the processes of defining and
understanding a problem and introducing algorithms for solving the problem. Riley and Hunt
(2014) elaborated the concept of computational thinking as thinking and questioning like
computer scientists, with an emphasis on cognitive processes. Yildiz Durak and Saritepeci
(2018) listed the features of computational thinking as follows: formulating the problem using
computer, organizing and analyzing information logically, visualizing information with
models or simulations, automating the problem with algorithmic thinking, revealing possible
solutions for effective and more effective results, identifying the necessary resources and
steps, generalizing the problem outcomes and transferring them to different situations.

Classifications related to computational thinking are as follows: For Lee, Martin,
Denner, Coulter, Allan, Ericsson, and Werner (2011), computational thinking includes
abstraction and automation. For Barr and Stephenson (2011), the components are abstraction,
algorithm-procedures, automation, decomposition, parallel processing, and simulation.
Angeli, Voogt, Fluck, Webb, Cox, Malyn-Smith, & Zagami (2016) treat it as abstraction,
algorithm, decomposing, debugging, and generalization. Weintrop, Beheshti, Horn, Orton,
Jona, Trouille, and Wilensky (2014) discussed computational thinking under four sub-
headings. These include the followings: data and information skills (collecting data, creating
data, manipulating data, analyzing data and visualizing data), modeling and simulation skills

(using computational models to understand a concept, understanding how and why
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computational models work, evaluating computational models, using computational models

to find solutions and test them, creating new models, and expanding existing models);
computational problem solving skills (catching and debugging errors, programming,
choosing effective computational tools, measuring different approaches / solutions for a
problem, developing modular computational solutions, using problem solving strategies and
creating abstractions) and systems management skills (examining a system as a whole,
understanding relationships within a system, thinking at levels and visualizing systems,
identifying, understanding and managing complexity). Kalelioglu, Giilbahar, and Kukul
(2016) explained the computational thinking skills that appear in the basic steps in the problem
solving process as shown in Table 1.

Table 1. Computational Thinking Skills Appearing in the Problem Solving Process (Kalelioglu
et al., 2016)

Problem solving process Computational Thinking Skills

1) Defining the problem —> Abstraction, decomposition

2) Data collection, presentation and > Data collection, data analysis, pattern

visualization recognition, conceptualization, data presentation

3) Planning the solution, Selection - Mathematical reasoning, building algorithms and

and generalization processes, working simultaneously
4) Applying the solution —> Automation, modeling and simulation

5) Evaluating the solution and _ _ o
_ ) —>Testing, debugging, generalizing
improving

When the definitons of abovementioned researchers are examined, it can be observed
that they could not reach a consensus about computational thinking. These complex theoretical
approaches indicate that this concept should be examined in more detail on the basis of sub-
dimensions. Considering all these different perspectives, computational thinking can be
elaborated as an individual’s effective use of an available computer in line with its capacity in
order to direct and support his mental activities and to reach the desired quality solution while
solving a problem. In this process, the individual tries to integrate the computer into the

process in accordance with his computer thinking skills and get maximum efficiency from it.
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In this sense, people who do not know how to use a computer very well can focus on a solution

in which the computer is not integrated into the process. However, the mental schemas of
people who care about using computers and develop themselves in this sense enter into an
effective and continuous interaction between the mathematical world and the computer world,
and these people can reach results that include more detailed thoughts with their multi-
dimensional thinking structures. An individual with a high level of computational thinking
skills performs an effective integration by considering what the available computer can do,

the relationship between the related problem and the computer, and what he can do.

It can be said that Gardner, who developed the theory of multiple intelligences, did not
directly emphasize technological, digital or computer-based competencies while mentioning
the human profile needed in today's world where computational thinking is essential. For
instance, Gardner (2006) stressed that the minds that can direct the future and provide fast and
effective answers to the real-life problems of the future should embody five basic minds

including the disciplined, synthesizing, creating, respectful and ethical minds.
Five Minds That Will Shape Education and the Future

The increasing power of science and technology and the constant transformation and
interaction of people with different cultures make education more important. Gardner's five
minds approach is of critical significance to empower students in their real lives and to gain
them the skills to control and direct the environment (Pava, 2008). According to Gardner
(2006), a mental skill should include solving the real problems or difficulties encountered by
the individual, producing an effective product and preparing an environment to reach new
information. In Gardner's theory of multiple intelligences, each of the different cognitive skills
that can appear in individuals independently of each other is considered as an intelligence
type. Gardner (2006) does not treat these mind types as seperate cognitive skills independent
of each other. He also mentions that these minds will considerably support the thinking

structure of individuals and that they are interrelated (see Table 2).
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Table 2. Five Minds for the Future (Gardner, 2006)

Mind Types Characteristics of the Individual
The Disciplined Having mastery in disciplined thinking and developing oneself through
Mind constant work

The Synthesizing Making sense of the information obtained from different important
Mind sources, evaluating it objectively and integrating it meaningfully
Innovative; desiging new ideas, asking questions that haven’t been

The Creating Mind _ o ) _
asked, developing new thinking styles, reaching extraordinary results

The Respectful Realising individual and group differences, approaching different
Mind thoughts with tolerance and appreciating different opinions

Highlighting values, fulfilling the critical characteristics of his role as a
The Ethical Mind  worker and citizen in the world and behaving accordingly, striving for

good work and good citizenship

Gardner (2006) stressted that students' skills regarding these five minds can be
developed by the teacher through practicing, taking responsibility, producing projects and
collaborative work. Besides, Gardner (2006) emphasized that it is also vital and necessary for
the teacher to have the criteria to make the activities more comprehensive and to evaluate
them. The teacher should be aware of the possible different approaches in the activities or
problems he / she applies, must be able to quickly adapt and implement original ideas, adapt
the learning materials to the student level and use them effectively, respect the student views,
make them feel that they are valuable, ensure the active participation of students in the process,
be an effective role model by giving importance to ethical elements and values. Similarly,
Altindag and Senemoglu (2018), who emphasized the role of teachers in the development of
Gardner's (2006) five minds, in their study, where they examined the seventh graders’
behaviors that are indicative of the synthesizing mind in mathematics and science lessons,
underlined that the display of the synthesizing mind features in the teaching-learning
environment depends largely on the quality of the teacher. As stated by Davis and Gardner
(2012) and Altindag and Senemoglu (2018), teachers play the most important role to make
students gain these skills. Therefore, in order to develop the sub-skills of Gardner's five minds,

such as the synthesizing mind in the teaching-learning environment, there is a need for the
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teachers who have a multidisciplined perspective, synthesize and are creative, respectful,

ethical and good role models for students. Boix Mansilla and Gardner (2011) revealed that
students will need more than a lot of information to understand their ever-changing world, and
they need to master disciplined and creative thinking to achieve this. On the other hand,
Bowen (2013) argued that the synthesizing mind is essential while individuals are guiding and
supporting others in the 21st century school environment. According to Erik-Soussi (2008),
the synthesizing mind ensures a holistic approach to multiple perspectives in the school
environment, supports team spirit, and increases experience-based knowledge. 21st century
digital skills such as computational thinking will have a significant impact on the development
of these five minds (Davis & Gardner, 2012). For Davis and Gardner (2012), one reason
underlying this situation is the fact that the digital world is at the center of the lives of today's
children, and they suggested that the digital world can play an effective role in reaching the
targeted five minds more easily. Burke and Kafai (2010) asserted that students' fictionalizing
games in their minds in accordance with real life conditions supports the development of their
imagination. Burke and Kafai (2010) indirectly stated that programming, which is accepted
as one of the computational thinking skills, positively affects the creative mind type belonging
to Gardner's (2006) five- mind types. From a different perspective, Davis and Gardner (2012)
pointed out that, the fact that it is possible to reach too much true or false information about a
subject in a short time through the digital world can create difficulty for synthesis and
creativity. However, it can be considered that these challenging situations will provide an
environment for the further development of the relevant skills. Likewise, math educator Jo
Boaler maintained that mistakes, difficulties, and struggle will provide the best environments
for brain development. These views from different researchers reveal that the relationship
between computational thinking and Gardner's five minds can be a complex and important
research topic. Gardner (2006) also alleged that one of the important elements in the
realization of creativity for an individual is to specialize in a discipline such as software
engineering that prepares a computer program and to constantly use different elements of this
discipline, and he emphasized the relationship between computational thinking and creativity.
21st century creative minds, as intellectual designers, will use computers in ways that are
unimaginable in the pre-computer age (Gardner, 2006). This is another statement that reveals

the importance of technology and mind interaction.

In addition to these, some of the situations where computational thinking stands out in

mathematics education can be listed as follows: (1) The prominence of computational thinking
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among 21st century skills, (2) its possible leading role in the digital transformation of the 2023

education vision, (3) its having common components with mathematical thinking such as
abstraction, simplification, algorithm creation, pattern recognition, generalization, logical
reasoning, debugging, (4) its significant role in technology dimension of STEM (Science /
Technology / Engineering / Mathematics), (5) its ensuring new and high-level strategies in
solving problems when integrated with mathematical problems, (6) its representation of
technology-based skills within the theoretical framework of technological pedagogical

content knowledge.

Some cases in which the five-mind types come to the fore in mathematics education
can be listed as follows: (1) the emphasis on taking initiative and the creative mind in
entrepreneurship, which is one of the competencies in the mathematics curriculum, (2)
prominence of the synthesing and creative mind in creation step of the revised Bloom's
taxonomy, which is a high-level thinking skill in the 21st century learning process, (3) the fact
that dedicated individuals having relativity, who are considered as individuals with a high
level of epistemology beliefs, have the synthesizing and respectful minds, (4) the importance
of teachers' having the respectful mind when different opinions are presented in democratic
classes where students participate actively, (5) the disciplined mind’s representing the field
knowledge and skills in the theoretical framework of technological pedagogical content
knowledge, (6) the importance of the disciplined mind in STEM (Science / Technology /
Engineering / Mathematics), especially in mathematics, science and engineering dimensions,
(7) The emphasis placed on the importance of ethical mind through ethics in education course
in the undergraduate curriculum of primary mathematics education, (8) the importance of
ethical mind in terms of professional ethics concept in teaching, (9) the emphasis on the ethical
and respectful mind in attitudes and values, one of the three basic dimensions in the general
competencies of the teaching profession, and the emphasis on the creative, synthesing and
disciplined minds in professional skills, which is another dimension. According to many
researchers, it is believed that the relationship between computational thinking skills, which
is one of the leading technology, digitalization and computer-based skills in the digital world,
and the five minds that will shape the future as stated by Gardner, is very important today in
raising the students who are needed in 21st century learning environments. Another factor that
highlights the present study is that there is no other study encountered in the literature dealing
with the relationship between these two basic variables.
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With this regard, the aim of the study is to investigate the relationship between

mathematics teachers’ perceptual mind types that will shape the future and their computational

thinking skills. The sub-problems addressed in the study are presented below:
According to the perceptions of mathematics teachers,

1) What are the levels of mathematics teachers’ mind types that will shape the future and

computational thinking skills?

2) Is there a significant relationship between mathematics teachers’ mind types that will

shape the future and their computational thinking skills?

3) Are mathematics teachers’ mind types that will shape the future a meaningful predictor

of their computational thinking skills?
Method
Research Design

The study was designed according to quantitative-relational survey model. It was aimed to
reveal if there was a relationship between the variables of computational thinking skill and
mind types with the relational scanning model. In the study, it was also intended to determine
whether the variables changed together; if there was a mutual change, to what extent it was;

and whether the types of mind predicted computational thinking.
Population and Sample

The population of the study consisted of the math teachers who worked in the 2018-2019
academic year in Turkey. The sample calculation formula (Gay & Airasian, 1996) was taken
into consideration in determining the sample size of the study, and in this direction, it was
aimed to reach at least 340 mathematics teachers. This study was carried out with 481
volunteer mathematics teachers who were determined according to the random sampling

method. The distribution of teachers according to various variables is presented in Table 3.
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Table 3. Demographic Characteristics of Mathematics Teachers in the Study.

Personal Details n %
Female 317 %66
Gender

Male 164 %34

20-30 157 %33
31-40 211 %44

Age

41-50 87 %18

51 and over 26 %5

Mediterranean 81 %17
Eastern Anatolia 41 %8.5
Aegean 69 %14

Region Southeastern Anatolia 42 %9
Central Anatolia 98 %20
Black Sea 46 %9.5
Marmara 104 %22
0-10 252 %52
Seniority 11-20 166 %35
21 and over 63 %13
Secondary School 274 %57

Type of School

High School 207 %43
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Data Collection Tools
In the study, "Personal Information Form", "Computational Thinking Skills Scale" and "Mind

Types Scale™ were used as data collection tools.

Personal Information Form: In this section, the sample was described in detail through the
questions about the mathematics teachers themselves. The questions covered the following
variables: Gender (Female, Male); age (20-30 years old; 31-40 years old; 41-50 years old; 51
and over); the region where they work (Mediterranean, Eastern Anatolia, Aegean,
Southeastern Anatolia, Central Anatolia, Black Sea, Marmara); seniority (0-10 years; 11-20

years; 21 years and above); the type of school they work (Secondary School, High School).

Computational Thinking Skills Scale: The "Computational Thinking Skills Scale” developed
by Korkmaz, Cakir, and Ozden (2017) with a sample of university students was used in the
study in order to determine the computational thinking skills of the mathematics teachers. The
scale consists of 29 items and 5 dimensions. These dimensions include creativity (1st, 2nd,
3rd, 4th, 5th, 6th, 7th and 8th items), algorithmic thinking (9th, 10th, 11th, 12th, 13th, and
14th items), collaboration (15th, 16th, 17th, and 18th items), critical thinking (19th, 20th, 21st,
22nd and 23rd items), and problem solving (24th, 25th, 26th, 27th, 28th and 29th items).
Cronbach Alpha internal consistency coefficients are calculated as .84 in the "creativity"
dimension”; .87 in "algorithmic thinking" dimension; .87 in the "collaboration™ dimension;
.78 in the "critical thinking™ dimension and .73 in the "problem solving"” dimension. The total
reliability of the scale is .82. The levels corresponding to the scores obtained in the factors are
given as follows: 20-51: Low Level; 52-67: Intermediate; and 68-100: High Level. The factors

explain 56.1% of the variance.

Mind Types Scale: In the study, "Mind Types Scale”, developed by San, Kis and Erdemir
(2018) with the sample of university students which takes into account Gardner's theoretical
framework was used in order to determine the mind types of the mathematics teachers. The
scale consists of 46 items and 5 dimensions. These dimensions are as follows: the disciplined
mind (items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10), the synthesizing mind ( items 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 21), the creative mind (items 22, 23, 24, 25, 26, 27), the respectful mind (items
28, 29, 30, 31, 32, 33, 34) and the ethical mind (items 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46). Cronbach Alpha internal consistency coefficients are .81 in the "disciplined mind"
dimension; .85 in the "synthesing mind" dimension; .66 in the "creative mind™ dimension; .79
in the "respectful mind" dimension and .81 in the “ethical mind" dimension. The total

reliability of the scale is calculated as .83.
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During the data collection process, necessary permissions to use the scales were

obtained from the researchers who developed the scales, and the scales were transferred to the
digital environment. In order to reach the sample, the link of the scales together with some
information related to content of the study was shared in the digital environment through
social media including the groups with mathematics teachers. The participants were informed
about the general scope of the study and the concepts in the study at the beginning of the data

collection tools in the digital environment.
Data Analysis

Percentage and frequency calculations were performed so as to determine and describe the
demographic characteristics of the sample group of the study. In order to determine the
mathematics teachers' levels of mind types that will shape the future and computational
thinking skills (1st sub-problem), descriptive statistics were used. Next, correlation analysis
was benefited to determine the relationship between the mathematics teachers’ mind types
that will shape the future and their computational thinking skills (2nd sub-problem). Finally,
regression analysis was performed to determine whether the mathematics teachers’ mind types
that will shape the future are a significant predictor of their computational thinking skills (3rd
sub-problem). Considering the arithmetic mean scores, the levels were determined to be "very
high" between 4.21-5.00; "high™ between 3.41-4.20; "medium" 2.61-3.40; “low” between
1.81-2.60; "very low" between 1.00-1.80.

Findings

In the study, the data obtained from the "Mind Types Scale" and "Computational Thinking
Skills Scale" were analyzed using the appropriate quantitative data analysis techniques to
answer the sub-problems. The findings obtained in line with the sub-problems are presented

below with tables.
Mathematics Teachers' Mind Types and Computational Thinking Skill Levels

Descriptive statistical techniques were used to answer the first sub-problem of the study. The
mathematics teachers' perceptions of mind types and computational thinking skills were

measured with five-point Likert type scales.
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Table 4. Mathematics Teachers' Mind Types and Computational Thinking Skill Levels.

Variables n x Ss Level

The Disciplined Mind 481 4.09 537 High

The Synthesizing Mind 481 4.08 .580 High

The Creating Mind 481 3.94 .634 High
The Respectful Mind 481 4.28 .580 Very High
The Ethical Mind 481 4.38 455 Very High
Computational Thinking 481 4.32 419 Very High

As can be seen in Table 4, the mathematics teachers' disciplined, synthesizing, creative mind
types are high, while they have a very high level of perception of respectful and ethical mind
types and computer thinking skills.

The Relationship between Mathematics Teachers’ Mind Types and Computational
Thinking Skills

In line with the second sub-problem of the study, firstly, the skewness and kurtosis coefficients
were examined in order to determine whether the data related to the mathematics teachers’
mind types and computational thinking skills showed normal distribution (see Table 5).
According to Karagoz (2016), the skewness and kurtosis values should be between -2 and +2
in order for the data to show a normal distribution. When Table 5 is examined, it is determined
that the data regarding the disciplined mind, synthesizing mind, creative mind, respectful
mind, ethical mind and computational thinking skills of the mathematics teachers showed
normal distribution. Parametric statistics techniques were used in the analysis of the normally
distributed data.
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Table 5. Normality Analysis Results of Mathematics Teachers' Mind Types and Computational

Thinking Skills.

Variables X Ss  Skewness Kurtosis Distribution
The Disciplined Mind 4.09 537 -.578 145 Normal
The Synthesizing Mind 4.08 .580 -.549 441 Normal
The Creating Mind 3.94 .634 -.514 .309 Normal
The Respectful Mind 4.28 .580 -.643 .020 Normal
The Ethical Mind 438 455 -.557 -.256 Normal
Computational Thinking 432 .419 -.559 100 Normal

Since the data related to the variables showed normal distribution, Pearson correlation
analysis was used to determine the existence and degree of the relationship between variables.
Accordingly, the relationship between the mathematics teachers’ mind types for the future and
their computational thinking skills, which is included in the second sub-problem of the study,
is presented in Table 6. The correlation coefficient between .70 and 1.00 as an absolute value
means that there is a high level of correlation; while the correleation is moderate between .30
-.70 and low between .00 and .30 (Biiyiikoztiirk, 2012).
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Table 6. The Relationship between Mathematics Teachers’ Mind Types of and Computational

Thinking Skills.

Variables X Ss 1 2 3 4 5 6

1. The Disciplined Mind 4093 532 1 .800 547 370 .471 .608

2. The Synthesizing Mind 4.089 .580 1 604 406 452 614
3. The Creating Mind 3.936 .634 1 495 544 559
4. The Respectful Mind 4282 455 1 535 475
5. The Ethical Mind 4383 .455 1 597

6. Computational Thinking 4325 419 1

Table 6 indicates that a highly significant positive correlation was found between the
disciplined and synthesising minds of the mathematics teachers (r = .800; p <.05). In addition,
there is a moderate, positive correlation between the maths teachers’ disciplined minds and
creative minds (r=.547; p<.05), respectful minds (r=.370; p<.05), and synthesizing minds
(r=.471; p<.05). There is also a moderate, positive relationshiop between their synthesizing
minds and creative minds (r=.604; p<.05), respectful minds (r=.406; p<.05) and ethical minds
(r=.535; p<.05). A positive moderate relationship was found between their creative minds
and respectful minds (r=.495; p<.05), and ethical minds (r=.544; p<.05), and between their
respectful and ethical minds (r=.535; p<.05). A moderate positive relationship was found
between the maths teachers’ computational thinking skills and disciplined minds (r=.608;
p<.05), synthesizing minds (r=.614; p<.05), creative minds (r=.559; p<.05), respectful
minds (r=.475; p<.05) and ethical minds (r=.597; p<.05).

Prediction Levels of Mathematics Teachers’ Mind Types of Computer Thinking Skills.
Regression analysis results regarding whether the mathematics teachers’ mind types are a
significant predictor of computer thinking skills, which is the third sub-problem of the study,

are presented in Table 7.
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Table 7. Prediction Levels of Mathematics Teachers' Mind Types of Computer Thinking Skills.

Variables B Standard Error i t p
Constant 1.267 138 9.160 .000
2 The Disciplined Mind 159 042 202 3.802 .000
4
=
= The Synthesizing Mind 153 .040 211 3.820 .000
=
=
= The Creating Mind 074 029 113 2593 010
2
§ The Respectful Mind .075 .028 104 2,681 .008
The Ethical Mind .266 .038 289 7.079 .000

R=.733; R?=.538; p=.000; F=110.463

When the t values and the standardized B coefficient in Table 7 are examined, it can
be suggested that the maths teachers’ ethical, disciplined, synthesizing, respectful and creative
minds, respectively in the order of importance, are a significant predictor of their
computational thinking skills (R=.733; R?=.538). The mathematic teachers’ disciplined,
synthesizing, creative, respectful and ethical minds they have according to their perceptions
explain 54% of the total variance in their computational thinking skills. According to the
standardized regression coefficients, the relative order of importance of the teachers’ mind
types on their computational thinking skills includes the ethical mind (8 = .266); disciplined
mind (4 = .159); synthesizing mind (5 = .153); respectful mind (# = .075) and creative mind
(8 = .074) respectively. According to the t test results regarding the significance of the
regression coefficients, the mathematic teachers’ perceptual disciplined minds (t = 3.802; p
<.05), synthesising minds (t = 3.820; p <.05), creative minds (t = 2.593; p <. 05), respectful
minds (t = 2.681; p <.05) and ethical minds (t = 7.079; p <.05) are significant predictors of

their computational thinking skills.
Conclusion, Discussion, and Suggestions

In this part of the study, the results regarding the relationship between the mathematics
teachers’ perceptual mind types for the future and their computational thinking skills are
presented; these results are compared with the literature, and suggestions for future studies

and applications are included.
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According to the perceptions of the mathematics teachers, their level of respectful

minds, ethical minds and computational thinking skills are very high while their disciplined,
synthesizing and creative minds are at a high level. Teachers' perceptions may not reflect their
actual skill levels in these kinds of studies. However, their perceptions are of critical
importance in several aspects such as improving themselves, identifying existing
shortcomings, revealing extreme situations and so on. The high self-perception of teachers
regarding the variables discussed in the study may suggest that they will not make much effort
for their development as they feel themselves competent in this sense. Besides, if there is a
significant difference between the self-perceptions and skill levels regarding the variables,
this may indicate that their self-awareness is low. In this sense, in-service trainings and studies
that will reveal the skills that mathematics teachers have regarding these skills and enhance
their self-awareness are essential. Yilmaz (2012) stated that 99% of the activities in the 6th
grade science and technology coursebook aimed at improving disciplined mind, 25% of them
were designed develop the synthesizing mind while 13% of them were reserved for the
creative mind, 11% for the respectful mind and 4% for the ethical mind. He also added that
98% of the activities in the student workbook were designed for developing the disciplined
mind, 17% for the synthesizing mind, 9% for the creative mind, 4% for the respectful mind
and 4% for the ethical mind. Besides, 97% of the activities in the teacher's manual were
devoted to developing the disciplined mind, 10% of them to the synthesizing mind, 3% of
them to the creative mind, and 7% of them to the respectful mind features; however, they
didn’t cover the ethical mind features. The findings of this study reveals that the activities in
the textbooks, workbooks and teacher's manuals are generally aimed at students’gaining the
disciplined and synthesising mind skills. In order to ensure students’ acquiring the disciplined
mind qualities, the following behaviors should be demonstrated: providing context-based
learning, identifying important subjects and concepts in the disciplines and allocating
sufficient time to those subjects and concepts, giving feedback on the task performed, enabling
students to approach the topics from different aspects, aiming for students to master more than
one discipline and encouraging them to live in a disciplined way (Boix Mansilla & Gardner,
2011; Gardner, 2006).

When the relationship between the five mind types ( the disciplined, synthesizing,
creative, respectful, ethical) and computational thinking skills, which mathematics teachers
have according to their perceptions, is examined, it was determined that there is a positive

high level relationship between the disciplined and synthesising minds while there is a
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moderate, significant positive relationship between the other variables. Gardner (2006)

proposed that the five mind types have a quality that affects and support each other. Similarly,
it was revealed in this study that there were significant, positive, moderate or high
relationships. Gardner (2006) specifically emphasized the importance of the relationship
between the disciplined and synthesising mind in his study. According to Gardner (2006), a
disciplined mind alone is not enough. In advanced learning, knowledge becomes more
complex and interdisciplined relationship becomes more important. Therefore, in the future,
people should learn to synthesize the disciplined knowledge and spread it to original /
unconventional methods. Erik-Soussi (2008) asserted that the synthesising mind helps to
understand a holistic theoretical structure formed with many perspectives, to develop team
spirit, to increase the level of experiental knowledge acquired each day and to convey the
institutional knowledge to others. According to Bowen (2013), the synthesizing mind provides
support in guiding the staff of an organization, gives the opportunity to keep the institutional
directions up to date, and is used to explain the vision of the institution to the personnel and
support the employees. Altindag and Senemoglu (2018) found that there is a positive and
significant relationship between seventh-grade students' synthesizing mind skill levels and
their academic achievement levels in mathematics and science courses, and reported that there
is a significant difference in the synthesizing mind skill levels of the students, who have
different academic achievement levels, in favor of those with high academic achievement
levels. The aim of the synthesising thinkers is to bring together the information they have
received from outside in the most efficient way. This gives them the opportunity to use the
information in different lessons and to use it more effectively. It can be suggested that this
situation increases academic success. Therefore, teachers and students should learn to

synthesize knowledge, that is, integrate it into new and different situations.

The respectful and ethical minds of Gardner (2006) basically include affective actions.
In the study, a moderate positive correlation was found between the mathematics teachers’s
perceptual ethical mind and computational thinking, and between their respectful mind and
computational thinking. Yadav, Mayfield, Zhou, Hambrusch, and Korb (2014) defined
computational thinking as a mental process in which problems are abstracted and automated
solutions are created. Besides the cognitive variables associated with computational thinking,
affective variables are also an important field of study. For instance, Roman-Gonzalez, Pérez-
Gonzalez, Moreno-Ledn, and Robles (2017) associated the concept of computational thinking

with personality traits. Roman-Gonzalez et al. (2017) examined the relationship between five
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variables (conscientiousness, openness to experience, extroversion, kindness, and affective

instability) and computational thinking skills. Roman-Gonzalez et al. (2017) revealed that
there is a positive significant relationship between computational thinking and the variables
of opennes to experience, extrovertion, and conscientiousness. For this reason, affective and
psychomotor skills as well as the cognitive skills should also be taken into consideration in
educational interventions aimed at enhancing computational thinking. In another study, Yildiz
Durak and Saritepeci (2018) stated that thinking styles, academic achievement in mathematics
lesson, and attitude towards mathematics lesson respectively explain computational thinking
skill at a high level. According to these studies, it has been determined that thinking ways are
important factors that predict computational thinking skills. According to Cohen (1998),
learning the ways of thinking will improve students' creative learning skills, and will allow
them to develop skills such as problem solving and abstraction. For this purpose, it is believed
that teachers will support students to discover the ways of thinking. In this study, according
to the perceptions of mathematics teachers, it was determined that ethical, disciplined,
synthesizing, respectful and creative mind types are respectively significant predictors of

computational thinking skills.

The mathematics teachers' high perception of computational thinking skills does not
necessarily mean that these skills are high. Sometimes there may be differences between the
current situation and the assumed situation. It is of great importance to develop these skills of
both teachers and students in the 21st century. Sentance and Csizmadia (2017) divided the
strategies that teachers use in teaching programming into five. These include non-digital
activities, context-based activities, collaborative learning, developing computational thinking,
supporting programming tasks gradually. Today, dynamic software, robotic tools and
electronic legos are important tools in the developing computational thinking skills. It is
evident that most of the efforts to increase computational thinking are at the primary education
level and children at this age are not yet in the concrete operations period. Especially at this
point, learning methods such as robotics can help students to embody the concepts of
computational thinking, and support them in terms of experiential learning highlighted by
Kolb (1984) and programming motivation. In this process, softwares such as Scratch can also
create environments that develop computational thinking and five minds. In addition, the
complex nature of the computational thinking process makes qualitative studies that include
process evaluation important as well as the scales that allow generalizations in such studies

(Denner & Werner, 2011). Through qualitative or mixed research design methods, different
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studies can be conducted to reveal computational thinking skills and five mind types of

mathematics teachers and students.

According to the results of the study, qualitative studies can be carried out to reveal
the reasons why the perceptions of mathematics teachers about their disciplined, synthesizing
and creative minds are lower than their respectful and ethical perceptions. This study was
conducted with teachers of mathematics in Turkey. The results can be compared to the other
studies performed in different cultures and branches. Longitudinal studies can be conducted
in order to monitor the change in mathematics teachers' perceptions of computational thinking
and mind types. Relationships of computational thinking skills and mind types with different
variables that are important for mathematics teachers and the level of these relationships can
be investigated. Thanks to the softwares such as Scratch, GeoGebra, Code.org... etc. benefited
in mathematics lessons in terms of learning processes, computational thinking and different

mind types can be enhanced and conceptual learning can be supported.
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