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ALGORITMA VE PROGRAMLAMA DERSININ MATEMATIK
OGRETMEN ADAYLARI PERSPEKTiIFINDEN DEGERLENDIRILMESI

0z

Programlama becerisi 21. ylizyil becerileri arasinda 6ne ¢ikan becerilerden bi-
ridir. Yitksekogrenim Kurulu tarafindan, 2018-2019 yili itibariyle egitim fakiilteleri
ilkogretim matematik 6gretmenligi lisans programlarina dahil edilen Algoritma
ve Programlama dersi ile matematik 6gretmen adaylarinin programlama beceri-
lerini gelistirmeleri hedeflenmistir. Bu baglamda, ¢alisma egitim fakiiltelerinde
glincellenmis miifredatla birlikte Algoritma ve Programlama Dersi ile ilgili 6gret-
men adaylarinin goriislerini ortaya ¢ikarmay: amaglamistir. Ayni zamanda dersin
6gretmen adaylarinin teknoloji, matematiksel beceriler, matematiksel diigtinme,
analitik diisiinme gibi becerilerine olan katkilarinin belirlenmesi hedeflenmistir.
Programlama ile dogrudan iligkisi olmamasina ragmen, Algoritma ve Programla-
ma dersi ilkogretim matematik egitimi programinda zorunlu dersler listesinde yer
almaktadir. Bu derse iligkin 6gretmen adaylarinin goriislerini almak ve dersin etki-
liligini sorgulamak amaciyla nitel arastirma yontemlerinden durum ¢aligmasi mo-
deli kullanilmistir. Bu kapsamda 6lgiit 6rnekleme yontemiyle segilen matematik
6gretmen adaylariyla yar1 yapilandirilmig goriismeler yapilarak veriler toplanmis-
tir. Gortismelerden elde edilen veriler, igerik analizi yontemiyle analiz edilmistir.
Arastirmanin bulgularina gore 6gretmen adaylarinin Algoritma ve Programlama
dersine karst olumlu goriise sahip olup, dersin teknoloji kullanim becerisini artir-
dig1, matematigi eglenceli hale getirdigi, dijital matematik anlayislarini gelistirdigi
ve yaratici diisiinme ile analitik diisiinme gibi becerileri gelistirdigi yontinde goriis
bildirmislerdir. Sonug olarak, dersin ilkgretim matematik egitimi programlarinda
verilmesinin uygun oldugu, matematik 6gretmen adaylarinin kolaylikla edinebile-
cegi bir kazanim oldugu, 6gretmen adaylarinin diigiinme becerilerini, teknolojik
yeterliliklerini ve farkli 6gretim yontemleri konusundaki farkindaliklarini artirdigi
distiniilmektedir.

Anahtar Kelimeler: Algoritma, Programlama, Matematik Ogretmen Aday,
Teknoloji Okuryazarligi, Matematik Egitimi.
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EVALUATING THE ALGORITHM AND PROGRAMMING COURSE
FROM THE PERSPECTIVE OF PRE-SERVICE MATHEMATICS
TEACHERS

ABSTRACT

Programming skill is seen as one of the 21st-century skills. For pre-service tea-
chers to acquire this skill, the Council of Higher Education in Tiirkiye included the
Algorithm and Programming course in the education faculties as of the 2018-2019
academic year. In this context, it was aimed to get the opinions of pre-service teac-
hers about the Algorithm and Programming Course, which was started to be given
with the renewed curriculum. It was also aimed to reveal the contributions of the
course to pre-service teachers in terms of technology, mathematical skill improve-
ment, mathematical thinking, analytical thinking, etc. In mathematics education
departments, although it is not directly related to programming such as compu-
ter engineering and information technologies, this course was listed as one of the
required courses. Accordingly, it has become a necessity to get the opinions of the
pre-service teachers and question the effectiveness of the course. A case study, one
of the qualitative research methods was used. The participants were reached with
the criterion sampling method and were interviewed using a semi-structured in-
terview form. The data obtained from the interviews were analyzed with the con-
tent analysis method. As per the research findings, pre-service teachers expressed
a positive opinion of the Algorithm and Programming course. They highlighted
its role in enhancing their technology skills, making mathematics more enjoyable,
fostering a deeper understanding of digital mathematics, and cultivating skills such
as creative and analytical thinking. In conclusion, the appropriateness of offering
the course in mathematics education departments is affirmed. It is considered an
easily attainable course for mathematics pre-service teachers, contributing to the
enhancement of their cognitive abilities, technological proficiency, and awareness
of diverse teaching methodologies.

Keywords: Algorithm, Programming, Pre-service Mathematics Teacher,
Technology Literacy, Mathematics Education.
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GIRIS

Gelisen ve degisen diinya ile bireylerin 21.yiizyil becerilerine sahip olmalar:
beklenmektedir. Bu becerilerden biri de teknolojik okuryazarlik becerisi olarak
degerlendirilen programlama becerisidir. Programlama anlayis: bilisim ¢aginin ve
gelismekte olan teknolojilerin ¢ok 6nemli bir unsuru olarak karsimiza ¢ikmakta-
dir. Ust diizey diigiinme, sistematik diigiinme, farkli bakig acilar1 gelistirip prob-
lemlere ¢6ziimler sunma ve yaratici diisiinmeyi gerektiren programlama karmasik
ve zor bir siire¢ olarak tanimlanmaktadir (Yildiz, Ciftci ve Karal, 2017). Alanyazin-
da programlama becerisi ile birtakim diigiinme becerileri arasinda iligski oldugunu
gosteren ¢aligmalara rastlanmaktadir. Ornegin, programlama becerisinin analitik
diisiinme ile pozitif ytiksek diizeyde iligkili oldugu, mantiksal diigiinme ile de orta
diizeyde pozitif iliski oldugu gorilmistiir (Sebetci & Aksu, 2014). Ayrica, man-
tiksal- matematiksel zeké ve kritik diisiinme becerisinin programlamada algorit-
ma tasarimi yapma ile pozitif yonde iligkili olduguna dair bulgular bulunmaktadir
(Korkmaz, 2012). Programlama becerisi ile 6grenciler program gelistirmenin ya-
ninda elestirel, algoritmik ve analitik diisiinme, problem ¢6zme ve sorgulama gibi
becerileri de kazanmaktadir (Yildiz, Ciftci ve Karal, 2017).

Geleneksel olarak 6gretilen programlama dillerinin karmasik yapist nedeniyle
ogrencilerin programlama 6grenmelerinin oldukea gii¢ oldugu bildirilmektedir.
Ozellikle blok-tabanli gorsel programlama dilleri sayesinde ise programlama egi-
timi kolaylastigindan bu dillerin programlama dili 6greniminde bir giris aktivitesi
olarak 6gretilmesi gerektigi savunulmaktadir (Catlak, Tekdal ve Baz, 2015). Kii¢tik
yastaki ¢ocuklarin dahi kolaylikla 6grenebilecegi blok-tabanli gorsel programla-
ma dillerinin, 6grencilerin hedef belirleme, fikir iiretme ve test etme gibi problem
¢ozme becerilerini kullanarak 6grenmelerine olanak sagladig: goriilmiistiir (Tay-
lor, Harlow ve Forret, 2010). Blok-tabanl1 gérsel programlama dilleri, 6grencilerin
programlama mantigini kolayca anlamalarini sagladig: gibi, yaraticiliklarini (Ou-
ahbi vd., 2015; Pinto ve Escudeiro, 2014) ve problem ¢ézme yeteneklerini de (Shin
ve Park, 2014) gelistirir.

Programlama egitiminde ilk ve en 6nemli noktalardan biri programlama man-
tig1 6gretimidir. Programlamada bir problemin ¢6ztimiine yonelik yazilan kodlar
programlama dillerine gore farklilik gostermektedir. Fakat tiim programlama dille-
rinde programlama mantig1 aynidir. Bu sebeple programlama egitiminde ilk 6nce
programlama mantig1 6gretiminin gerceklesmesi gerekmektedir (Arabacioglu, Biil-
biil ve Filiz, 2007). Programlama egitiminden 6nce algoritma kavraminin verilmesi
aslinda programlama mantiginin kavranmast i¢in elzemdir. Programlama 6gretimi
yapilirken algoritma tasarimi yapmak ¢oziilmesi gereken problemler i¢in 6nem-
li bir gereksinim olarak goriilmektedir. Programlarin olusturulmasi, algoritmalar
kullanilarak daha basit ve anlamli bir hale gelmektedir. Bu sebeple de algoritma-
larin anlagilmas: programlama egitimi i¢in 6nem arz etmektedir (Gékoglu, 2017).
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Bilgisayar programlama sadece Bilgisayar Mithendisligi gibi programlama ile
direkt iligkili olan programlarda degil ayn1 zamanda egitim fakiiltelerinde 6gre-
nim goéren 6grenciler i¢in de verilen bir ders halini almigtir. Bunun nedeni, sadece
yazilim 6grenmekle kalmayip ayni zamanda etkilesimli multimedya 6grenme or-
tamlar1 tasarlamak amaciyla yazilim 6grenmeleridir (Fesakis ve Serafeim, 2009).
Ulkemizde ve diger iilkelerde 6gretim programlarina égrencilerin programlama
becerilerini gelistirecek farkli dersler ve uygulamalar eklenmistir (Sayin ve Sefe-
roglu, 2016; Arslan ve Akgelik, 2019). Yiiksekogretim programlarinin giincel-
lenmesiyle 6gretmen adaylarinin “..teknoloji okuryazari, arastirmaci 6gretmen
niteligi kazanmis olarak mezun olmas: beklenmektedir” (Yitksekogretim Kurulu
(YOK), 2018, s.13). Teknoloji okuryazarligini artiran becerilerden programlama
becerisi ise gerek Milli Egitim Bakanligi (MEB) gerekse YOK tarafindan prog-
ramlara entegre edilmistir. 2012 yilinda MEB tarafindan 5. ve 6. siniflarda Bilisim
Teknolojileri ve Yazilimi dersi (Pala ve Mihc1 Tiirker, 2018), bir¢ok iiniversitede
de 2018-2019 egitim 6gretim yili itibariyle Algoritma ve Programlama dersi kap-
saminda programlama egitimine baglanmuistir.

2018-2019 egitim-6gretim yilinda eklenen Algoritma ve Programlama dersi,
matematik 6gretim programinin hedefledigi beceri ve yetkinliklerle uyumlu olma-
s1 gereken yeni derslerden biridir (Akinci ve Diibiig, 2022). Dersin algoritma kis-
m1, programlama mantiginin giinliik yasam 6rnekleriyle konusma dili ile verilmesi
stireciyken (Arabacioglu, Biilbiil ve Filiz, 2007), programlama kismi algoritmalar
kullanilarak bilgisayara komutlar verilmesi ve uygulamalar gelistirilmesi stireci-
dir (Saygner ve Tiiziin, 2017). Algoritmik diisiinme becerisinin takip ettigi prog-
ramlama siirecinin teknolojik okuryazarlik becerilerinden biri oldugu ve bilimsel
ditsiinme becerisini gelistirdigi de savunulmaktadir (Yildiz, Cift¢i ve Karal, 2017).

Giiniimiizde teknolojiye verilen 6nem ile yapilan ¢aligmalarda algoritma ve
programlama egitimine ilgi artmistir. Alanyazin incelendiginde programlama egi-
timi ile ilgili yapilan ¢alismalara rastlanmaktadir (Gékoglu, 2017; Oh, 2017; Gok-
soy ve Yilmaz, 2018; Pala ve Mihc1 Tiirker, 2018; Alsancak Sirakaya, 2019; Arslan
ve Akgelik, 2019; Oztiirk ve Alper, 2019; Uzun ve Baltali, 2019; Agbo vd. 2019; Ak-
kaya ve Oztiirk, 2020; Goncil, Cetin ve Sendurur, 2020). Ornegin, Gokoglu (2017)
galismasinda 372 Bilgisayar Programcilig1 6grencisinin programlama egitiminde
algoritma kavramina dair metaforlarini incelemistir. Caligmanin sonucuna gore
baz1 6grencilerin algoritmaya yonelik olumsuz goriise sahip oldugu goriilmiistiir.
Ancak, 6grencilerin gogunlugunun algoritma kavramini programlama siirecinde
bir rehber olarak gordiigii ve hedeflerine ulastiran bir adim olarak degerlendir-
digi ortaya cikmistir. Alsancak Sirakaya (2019) tarafindan yapilan bir ¢aligmada,
programlama 6gretiminin bilgisayar programciligi béliimii 6grencilerinin bilgi-
islemsel diisiinme becerilerine etkisi incelenmistir. Caliymanin bulgularina gore,
programlama egitiminin cinsiyet ve programlama becerilerinden bagimsiz olarak,
ogrencilerin bilgi-islemsel diislinme becerileri iizerinde anlamli ve olumlu bir
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etkisi oldugu ortaya ¢ikmistir. Sayginer ve Tiiztin (2017) tarafindan yapilan prog-
ramlamanin 6gretimiyle ilgili caliymalarin analizinin yapildig: bir ¢aliymada kar-
silagilan zorluklarin baginda olayin mantik boyutunun ¢oziillemediginin ve 6gre-
nenlerin bunu halledemedikleri i¢in konuyu ilerletemedikleri ortaya konulmustur.
Bunun istesinden gelmek icin gorsel tabanli ortamlarin kullanimi 6nerilmistir.
Goksoy ve Yilmaz (2018) caligmasinda bilisim teknolojileri 6gretmenleri ve 6g-
rencilerinin robotik ve kodlama dersine iliskin gorislerini incelemistir. Bulgular,
Ogretmen ve 0grencilerin s6z konusu dersin verimli ¢alisma, sistematik, analitik,
yaratict ve sayisal diisiinme, problem ¢ozme ve tasarlama gibi cesitli beceriler
kazandirdigini, ayrica ogrencilerin sayisal derslerdeki bagarilarinin ve problem
¢6zme becerilerinin arttigini gostermistir.

Bilgisayar teknolojilerini verimli kullanan, elde edilen bilgiyi kalkinmaya ve
iiretime yansitan yiiksek egitimli bireylerin varlig1 toplumlar igin elzemdir (Sayin
ve Seferoglu, 2016). Tiim bu bilgiler bize gelismislik seviyesi yiiksek bir toplum ol-
mak i¢in programlama egitiminin zorunlulugundan bahsetmek gerektigini goster-
mistir. Mantiksal akil yiiriitmenin ana fikrini olusturan ve akademik bir kazanim
olarak kabul géren programlama egitimi, yakin zamanda birgok iilke tarafindan
egitim programlarina dahil edilmektedir. Bu ¢alismada yenilenen ilkégretim ma-
tematik 6gretmenligi lisans programinda yer alan Algoritma ve Programlama der-
sine yonelik 6gretmen adaylarindan goriisler alinmigtir. Onceki ¢alismalar genel-
likle bilgisayar mithendisligi 6grencileri (Benli ve Tek, 2021), bilisim teknolojileri
ogretmenleri (Goksoy ve Yilmaz, 2018; Goncii, Cetin ve Sendurur, 2020) ve bil-
gisayar programciligi 6grencileri (Ozyurt & Ozyurt, 2015; Gokoglu, 2017; Alsan-
cak Sirakaya, 2019) ile yiiriitiilmiistiir. Bu ¢aligmalar genel olarak programlamay:
hedef alan programlarda 6grenim géren ya da 6gretmen olan bireyler ile ilgilidir.
Ornegin, Goncii, Cetin ve Sendurur (2020) programlamay1 dgrencilerine égret-
mesi gereken ogretmenlerle; Alsancak Sirakaya (2019) programlamay1 bir mesleki
gereksinim olarak 6grenen bilgisayar programciligi 6grencileriyle; Benli ve Tek
(2021) ise programlama becerisinin gelecegin mithendislerine derinlemesine 6g-
retildigi Bilgisayar ve Yazilim Miihendisligi 6grencileri ile yiiriitmiistiir. Bu agcidan
bakildiginda matematik 6gretmen adaylar1 algoritma ve programlama becerile-
rini 6grencilerine direkt olarak 6gretmeyecek, fakat 6grendikleri programlama
becerilerini kullanarak matematik bilgilerini genis kapsamda gercek yasam du-
rumlarina uygulama imkén: elde edeceklerdir (Cline vd. 2020). Algoritma ve
Programlama dersinin, programlama ile dogrudan iligkili olmayan bir béliimde
verilmesi, dersin kazanimlarimin boliim 6grencileri i¢in uygun olup olmadiginm
sorgulamay1 gerektirmistir. Bu nedenle, bu ¢alisma, programlama ile dogrudan
ilgisi olmayan egitim fakiiltesi ilkogretim matematik 6gretmenligi programinda
Ogrenim goéren Ogretmen adaylarinin goriislerini ortaya ¢ikarmak amaciyla yii-
riitiilmiistiir. Ilgili literatiir incelendiginde, ilkégretim matematik 6gretmenligi
programinda 6grenim goren 6gretmen adaylariyla bu konuda yapilmis herhangi
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bir ¢alismaya rastlanmamuistir. Bu nedenle, bu ¢alisma, egitim fakiiltelerinde giin-
cellenmis miifredatla birlikte Algoritma ve Programlama Dersi ile ilgili matematik
egitimi 6gretmen adaylarinin gorislerini ortaya ¢ikarmay: amaglamaktadir. Asagi-
daki aragtirma problemine cevap aranmigtir:

Matematik 6gretmen adaylarimn ilkogretim matematik egitimi programinda yer
alan Algoritma ve Programlama dersine yonelik gortisleri nelerdir?

YONTEM

Arastirma Modeli

Bu ¢alismada nitel aragtirma yontemlerinden durum c¢alismasi kullanilmistir.
Durum ¢alismalarinda bir veya birden fazla birey, sosyal grup, toplum, durum, or-
tam ya da program dogal ortaminda derinlemesine zaman ve mekana bagl olarak
incelenir (McMillan, 2012). Bu arastirma modelinin se¢ilmesinin nedeni, Algo-
ritma ve Programlama dersini 6grenim gordiikleri béliimde heniiz tamamlayan
[lkogretim Matematik Ogretmenligi programi dgrencilerinin derste edindikleri
kazanimlar: bizzat kendi goriislerinden yola ¢ikarak ortaya ¢ikarmaktir. Bu ne-
denle, matematik 6gretmen adaylarinin dersi almis, dersteki 6dev ve projeleri
tamamlamus, final 6devini ve siavini heniiz tamamlamis bireyler olarak, dersin
hedeflenen kazanimlarini ne 6l¢lide elde ettiklerini belirlemek amaciyla durum
caligmasina bagvurulmustur.

Calisma Grubu

Bu ¢aligmaya bir devlet iiniversitesinde Ilkdgretim Matematik Ogretmenligi
Bolimii 2. Sinifi tamamlayan 15 6gretmen adayr katilmistir. Katilimeilarin segi-
minde 6lgiit 6rnekleme yontemi kullanilmistir. Bu 6rnekleme yonteminde genel-
likle belirli 6l¢iitleri tagtyan evrenin temsilcisi olan az sayida katilimer segilir (Mc-
Millan, 2012). Katilimcilarin Algoritma ve Programlama dersini almis, ara sinav
ve final 6devlerini tamamlamis, dersin icerigi ile ilgili donem boyunca triinler
ortaya koymus olmasi 6l¢iit olarak belirlenmistir. Cesitliligi saglamak ve evrenin
iyi bir temsilcisi olmasi i¢in katilimcilarin yukarida deginilen olgiitleri iyi (n=5),
orta (n=5) ve diisiik (n=5) seviyede tagimalarina dikkat edilmistir. Bu seviyeler
secilirken donem boyunca yaptiklar: 6devleri istenilen kriterlerde ne seviyede ta-
mamladiklar1 (iist, orta ve basit seviye) baz alinmigtir. Katilimcilarin demografik
bilgileri Tablo 1" de gosterilmistir.
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Tablo 1. Katilimcilarin Demografik Bilgileri

Degiskenler f %
Cinsiyet Kadin 9 60
Erkek 6 40
Yas 19 2 13,33
20 9 60
21 3 20
22 1 6,67
Mezun oldugu lise tiirii Anadolu lisesi 6 40
Fen lisesi 5 33,33
Temel lise 2 13,33
Ozel lise 1 6,67
Acik lise 1 6,67
Genel not ortalamasi 2.00-2.50 1 6,67
2.51-2.99 9 60
3.00-3.50 5 33,33
3.50-4.00 0 0

Veri Toplama Araci ve Verilerin Toplanmasi

Bu ¢alismanin veri toplama araci aragtirmacilar tarafindan gelistirilmistir. Ge-
gerligini saglamak tizere konu ile ilgili uzman gériisiine bagvurulmustur. Uzman-
larin goriisleri dogrultusunda bazi sorular iizerinde diizenlemeler yapilarak goriis-
me formu son geklini almigtir. Veri toplama araci, 6gretmen adaylarinin Algoritma
ve Programlama dersinden elde ettikleri kazanimlari, matematik ile Algoritma ve
Programlamanin iligkisini, dersin matematige bakis acilarini, dersin avantaj ve
dezavantajlarini, kisisel ve mesleki katkilari, Algoritma ve Programlamanin ma-
tematik dersini anlamada roliinii i¢eren yar1 yapilandirilmis goriisme sorularini
icermistir. Baz1 6rnek sorular “Algoritma ve Programlama dersinde edindiginiz ka-
zammlar nelerdir ve matematik dersi ile iliskisi nedir? Algoritma ve Programlama
dersinin gelecekte konusulan dijital matematik anlayisina katkisim yorumlayiniz.
Algoritma ve Programlama dersinin avantaj ve dezavantajlarini agiklar misinmiz?”
seklindedir.

Calismanin verileri 2021-2022 egitim-6gretim yili bahar doneminde 14 hat-
ta sliren Algoritma ve Programlama dersinin tamamlanmasinin ardindan 2. sinif
Ogretmen adaylarindan toplanmistir. Ders siiresince algoritma kavrami, algorit-
ma semalari, akis diyagramlari, blok tabanli kodlama programi Scratch ve uygu-
lamalar1 ve ardindan Java programlama dili ve uygulamalar1 gosterilmistir. Do-
nem boyunca 6grencilerden ilgili konuya iliskin haftalik 6devler istenmis ve doniit
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saglanmigtir. Ara sinav ve final sinavinda ise 6gretmen adaylarindan uygulamali
Odev yapmalari istenmistir. Dénem sonunda yari yapilandirilmig, yukarida bahsi
gecen sorularin da icerisinde yer aldigi, goriisme sorular: yazili olarak 6gretmen
adaylarina sunulmus ve bireysel olarak bu sorular1 cevaplandirmalari istenmistir.
Ogretmen adaylarina toplamda dokuz soru yoneltilmis ve sorulari yanitlarken siire
sinir1 konulmamistir. Ortalama 30-35 dk. da tamamlanan cevaplandirma siireci
sonunda cevaplar toplanmis ve analiz edilmistir.

Verilerin Analizi

Ogretmen adaylarinin cinsiyet, yas, sinif diizeyi, genel not ortalamasi ve mezun
oldugu lise tiirii gibi demografik bilgileri frekans ve ytizdelerle verilmistir (Tab-
lo 1). Katilimailarim agik uglu sorulara verdigi cevaplardan elde edilen veriler ise
icerik analizi yontemiyle analiz edilmistir. Bu baglamda 6gretmen adaylarinin
verdikleri cevaplar icerisinde en ¢ok tekrarladiklar: kavramlar tiimevarim yoluyla
ulagilan kategorileri belirlemistir: teknoloji, programlama ve kodlama, matematik
ve yazilim iligkisi, programlama 6grenim ve 6gretim yontemleri, dersin matematik
anlamaya katkisi, dersin miifredatta yer alma durumu, avantajlar ve dezavantajlar
seklindedir. Aragtirmacilarin birbirinden bagimsiz olarak olusturdugu kodlar i¢in
kodlayicilar arasi giivenirlik degeri hesaplanmistir. Bunun i¢in Miles ve Huber-
man’in (1994) Goriis Birligi / (Gorts Birligi + Goriis Ayriligi) formiilii kullanilmis
ve glivenirlik degeri 0,78 olarak hesaplanmustir.

BULGULAR

Bu ¢aligma egitim fakiiltelerinde giincellenmis miifredatla birlikte Algoritma
ve Programlama Dersi ile ilgili 6gretmen adaylarinin goriislerini ortaya ¢ikarmay:
amaglamistir. Bu dogrultuda dersin 6gretmen adaylarinin teknoloji, matematik-
sel becerilerini gelistirme, matematiksel diisiinme, analitik diisiinme gibi alanlara
olan katkilarinin belirlenmesi hedeflenmistir. Daha 6nce Algoritma ve Programla-
ma dersini hi¢ almayan (n=12) ya da teknoloji ile iliskili diger dersleri (6rn. Bilisgim
Teknolojileri, Ogretim Teknolojileri) (n= 3) aldigini ifade eden &gretmen aday-
lartyla yar1 yapilandirilmis goriisme sorulariyla ¢alisma yiiriitiilmiistiir. Yapilan
goriismeler sonunda elde edilen veriler 15181nda asagidaki bulgulara ulagilmistir:

Algoritmave Programlama Dersinin Teknoloji A¢isindan Degerlendirilmesi

Algoritma ve programlama dersiyle ilgili goriigleri alinan 6gretmen adaylarinin
siklikla teknoloji vurgusu yaptig1 gézlemlenmistir. Katilimcilarin %30.43’t (n=7),
dersin teknoloji ¢agina uygunluguna vurgu yapmis, ayni oranda yani %30.430
(n=7) teknolojik yeterliliklerinin artt1igini diisiindiiklerini belirtmistir. %17.39'u
(n=4), matematigin teknolojiye uyarlanabilecegine dikkat ¢ekerken, %8.70’i (n=2)
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dersin verimli ve yararli teknoloji kullanimina katki sagladigini ifade etmistir. Ay-
rica, %8.70’1 (n=2) dersin teknoloji kullaniminin yayginlagsmasi nedeniyle gerekli

oldugunu vurgulamistir (Tablo 2).

Tablo 2. Teknoloji

Kodlar f %  Katilimc

Teknoloji ¢agina uygunluk 7 3043 OAIL 0A3,0A5, OA6, OA7, OA9, OA14
Teknoloji kullanimi / becerisi / 7 3043 OAl1, 0A2, 0A3, OA7, OAS, OA10,
yeterliligi artirtyor 0A13

Matematigin teknolojiye uyarlanmasi 4 17,39  OA3, 0A5, 0A13, OA14
Verimli/yararl teknoloji kullanim1 2 8,70 OA5, OA13

Teknoloji kullaniminin yayginlasmas1 2 8,70 OA7,0A9

Teknolojik imkansizliklar 1 435  OA5, OA12

Toplam: 23 100 12

Tablo 2 incelendiginde teknoloji kategorisinde toplam alt1 kodun yer aldig
goriilmektedir. Teknoloji kategorisindeki kodlardan bazilar1 “Teknoloji ¢agina
uygunluk, teknoloji kullanim becerisinin/yeterliliginin artmasi, teknoloji kulla-
niminin yayginlagmasr” oldugu goriilmektedir. Kodlarla ilgili baz1 6rnek alintilar

asagidaki gibidir:

Teknoloji cagima uygunluk: “Dijital ¢aga gectigimiz icin artik hayatimizin her
alaninda yazilum, internet ve teknoloji vardir. Bu yiizden yeni teknolojiye daha
kolay adapte olmamizi saglar” (OA1).

Matematigin teknolojive uyarlanmasi: “Teknoloji ¢aginda bulundugumuz icin
gelecek Ogrenciler bilgisayar, telefon ve benzeri teknolojik araglart kullanmaya
meyillidirler. Ogrencinin bu ilgisini teknoloji, oyun ve egitici matematik program-
laru ile birlestirerek ogrenci ilgisini ¢eker, derse motivasyonu artirir ve matematigi
daha eglenceli bir sekilde sunma imkan saglar” (OA2).

Teknoloji kullanimi becerisi/ yeterligi artirma: “Bilgisayar ve teknoloji hayatimi-
zin bir parcasi haline geldigi icin yazilim ve benzeri seylere hikim olmak dijital
teknolojiye yatkinhgimizi gelistirir” (OA10).

Teknoloji_kullamminmin_yayginlasmasi: “Dijital matematigin ¢agimizla birlikte
daha hakim olmasi agisindan bakis agimizi degistirdi” (OA9)
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Programlama ve Kodlama Ogrenimi

Teknoloji vurgusuna ek olarak 6gretmen adaylarinin %44’iiniin (n= 11) kodla-
ma ve %44 iniin programlama vurgusunu dile getirdigi (n=11) ve %12 sinin (n=3)
Algoritma ve programlama dersi sayesinde kolay yoldan yazilim 6grendikleri vur-
gusunu yaptiklar gorillmistiir. Bu kategorideki kodlar Tablo 3. te gosterilmistir.

Tablo 3. Programlama/Kodlama

Kodlar f % Katilimc:

Kodlama 11 44 OA1, 0A2, OA3, OA4, OA6, OA7, OAS8, OALO,
OA11, 0A13, 0A14

Programlama 11 44 OA1, 0A2, 0A3, 0A4, 0A6, OA7, OAS, Ol11,
OA13, 014, O15

Kolay yoldan yazilim 6grenme 3 12 OAS8,0A10, 0A13

Toplam: 25 100 12

Tablo 3 incelendiginde programlama-kodlama kategorisinde toplam ii¢ kod
bulundugu goriilmektedir. Bu kodlar kodlama, programlama ve kolay yoldan yazi-
lim 6grenme seklindedir kodlara iliskin 6rnek alintilar asagidaki gibidir:

Kodlama: “Yazilim ve kodlama o6grendim. Kodlamann giinliik hayattaki tiim
yazibimlarda oldugunu anladim” (OA1).

Programlama: “Yeni bir bilgisayar programlama dili 6grendim. Ileride 6grenci-
lerime yazilim konusunda kendilerini gelistirebilmeleri agisindan bu programi
ogretecegim” (OA8). “Bircok uygulamada kullanabilecegim bir altyap: olan Java
programlama dilini 6grendim” (OA4)

Kodlama/Programlama: “Algoritma ve programlama dersi sayesinde dersinde iist
diizey yazilimlar 6greniyoruz matematiksel kazammlar: cevap programina uy-
gulama égreniyoruz. Scratch ile gesitli kodlama teknikleri 6greniyoruz” (OA10).
“Kodlamanin ne kadar detayl bir siire¢ oldugunu ve en temelinden baslayarak
yavas yavas mantigimin kavranmasi gerektigini goren 0gretmen adaylari, bu ye-
teneklerini matematikte uygulamak isteyeceklerdir” (OA11).

Matematik ve Yazilim iligkisinin Kurulmasi

Ogretmen adaylarinin matematik dersi ile yazilim arasinda iliski kurduklar
da gozlenmistir. Katilmecilarin %32.15 inin matematik ve programlamanin
harmanlanabilecegini (n=9), %21.43 iiniin yazilimin matematige ilgiyi artirdigini
(n=6), %17. 86 stnin matematigi programlama da gérmenin miimkiin oldugunu
(n=5)), %0.71 inin algoritma ve giinliik yasamn iliskili oldugunu (n= 3), %10.71
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inin matematiksel yazilimlar gelistirilebileceklerini (n= 3) ve bir kisinin ise oriin-
tii ve yazilimin iliskili oldugunu belirttikleri goriilmiistiir. ilgili kodlar Tablo 4’te
gosterilmistir.

Tablo 4. Matematik ve Yazilim Iliskisi

Kodlar f % Katilimct

Matematik ve programlama 9 32,15 0A2, 0A4, OA5, OA6, OAS, O10,
harmanlanabilir 013,014, OA15

Matematige ilgiyi arttirma 6 21,43 0A2, OA4, OA7, OA9, OA13, OA14
Matematigi programlamada gérme 5 17,86 0A3, OA4, OA6, OAS, OA10
Algoritma ve giinliik yagam 3 10,71 0A1, OA9, OAI12

Matematik yazilimlar1 gelistirme 3 10,71 0A4, OA8, OAL1

Oriintii ve Yazilim 1 3,57 OA7

Tlgisi yok 1 3,57 0A15

Toplam: 28 100 15

Tablo 4 incelendiginde 6gretmen adaylarmin matematik ve yazilim arasin-
da iliski kurduguna dair toplam yedi kod oldugu goriinmektedir. Bu kodlardan
bazilar1 matematik ve programlama harmanlanabilir, matematige ilgi artirilabilir,
matematik programla da goriilebilir, Algoritma ve giinliik yasam iliskilidir seklin-
dedir. Bu kategoriye ait 6rnek alintilar asagidaki gibidir:

Matematik ve programlama harmanlanabilir: “Ogretmen adaylarina bilgisayar
kullanma ve program becerilerini kazandirir. Ogretmen adaylarimn derste
matematigi sevdirecek egitici oyunlar tasarlamalarina yardimer olur” (OA2).

Matematigi programlamada gorme: “Programlama dilinde kodlar oldugundan
kodlarin mantigini algilamak matematigi gerektirir. Boylelikle matematigin diji-
taldeki kullanimin saglar” (OA3).

Matematige ilgiyi arttirma: “Algoritma da matematik gibi bir dildir ve bu diller
birbirine benzerdir. Biz bu dilleri birbiriyle iliskilendirirsek ve birbirine uyarlar-
sak bizim agimizdan bir¢ok fayda saglayacaktir. Teknolojiye uyarlanan matema-
tik égrencilerin ilgisini daha ¢ok ¢ekecektir” (OA14)

Matematik yazilumlar: gelistirme: “Algoritma ve programlama dersinde ogrendi-
gimiz kodlama sayesinde matematik dersindeki bazi kazanimlar: programlama
diline uygun bir sekilde dokiip kodlamay: 6grendim (OA8).
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Algoritma ve Programlama Dersinin Ogrenim ve Ogretim Yontemleriile
ilgili Farkindalik Arttirmasi

Ogretmen adaylar1 ile yapilan goriismede onlarin dgrenim ve &gretim
yontemlerinin vurgusunu yaptiklar1 goériilmektedir. Ornegin %19.05’1 yapa-
rak yagayarak 6grenme (n=4), %14.29’unun bilgisayar tabanli 6grenme (n=3),
9%14.29unun dikkat ¢ekme (n=3), alt1 6gretmen adayinin ise anlaml 6grenme,
isbirlik¢i 6grenme gibi dgretim yontemlerinden bahsettikleri goriilmiistiir. Ilgili
kodlar tablo 5-te gosterilmistir.

Tablo 5. Programlama Ogrenim ve Ogretim Yontemleri

Kodlar f % Katilimct

Farkly, etkili 6gretim yontemi 5 23,81 0A2, 0A3, OA6, OA13, OA14
Yaparak yasayarak 6grenme 4 19,05 0OA2, OA8, OA11, OA12
Bilgisayar tabanli grenme 3 14,29 0OA1, OA7, OA9

Dikkat cekme 3 14,29 0OA9, OA12, OA14
Kalic1 grenme 1 4,76 OA4

Yaratic diigiinme 1 4,76 OA3

Coklu §grenme ortami 1 4,76 OAl

Anlamli §grenme 1 4,76 OA5

isbirlikli 6grenme 1 4,76 0OA12

Ornek gesitliligi ile konu 6gretimi 1 4,76 0OA3

Toplam: 21 100 12

Tablo 5 incelendiginde algoritma ve programlama dersi ile ilgili 6gretmen
adaylarinin yorumlarinda 6grenim ve 6gretim yontemlerine degindikleri ve bu ka-
tegoride toplam 10 kod oldugu goriilmektedir. Bu kodlardan bazilar: farkl: ve etkili
Ogretim yontemi, yaparak yasayarak 6grenme, bilgisayar tabanli 6grenme, dikkat
cekme veisbirlik¢i 6grenme oldugu goriilmektedir. Ornek alintilar asagidaki gibidir:

Farkl, etkili 6gretim yontemi: “Ogretmen adaylarimin derste kullanacag: farkh
bir yontem ve teknikle bu program kullamlabilir. Ogrenciye farkli bakis agist ka-
zandirabilir. Dijital bir arag kullanarak farklilik yaratabilir” (OAG6).

Bilgisayar tabanli 6grenme: Simiilasyon hazirlama adina yaptigimiz calismalar bil-
gisayartabanl, ders ici uygulamalari yapma konusunda fayda saglamistir” (OA9).

Dikkat cekme: “Giindelik yasama uygun, 6grencilerin ilgilerini cekecek bir metot.
Hem uygulama hem de 6gretim saglar. Etkinlikler ile 6grenciler aras: baglar: gii¢-
lendirir” (OA12.)
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Coklu égrenme ortami: “Ogretmenlerin yazilim arag gereglerini kullanabiliyor
olmasi derslerde ¢oklu duyu organlarmma hitap edecek ogrenmeler saglamalari
agisindan snemlidir” (OA1).

Yaratici diisiinme: “Kazammlari teknolojiye uygun olarak yaptigimizda yaratici
diisiinmeyi gerceklestirir” (OA3).

Algoritma ve Programlama Dersinin Matematik Anlamaya Katkisi

Ogretmen adaylarinin  Algoritma ve Programlama dersinin matematik
anlamaya katkis1 oldugunu distindiikleri gortilmektedir. %33,33 tniin bu yolla
eglenceli matematik (n=7), %25.57 sinin dijital ¢cagda matematik (n=6), % 14.29
unun matematiksel islemlerin kolaylasmas: (n=3) ve % 9.53 iiniin 6gretimde ve-
rimlilik (n=2) vurgusu yapildig1 goriilmektedir. Sadece bir 6grencisin matematik
ile ders arasinda higbir ilgi olmadigini belirttigi goriilmektedir. {lgili kodlar Tablo
6da verilmistir.

Tablo 6. Dersin Matematik Anlamaya Katkis

Kodlar f % Katilimct

Eglenceli matematik 7 33,33 0A2, 0A4, OA6, OA7, OA9,
OA11, OA13

Dijital cagda matematik 6 28,57 0A1, 0A2, OA3, 0A6, OA7,
OA10

Matematiksel islemlerin kolaylagmasi 3 14,29 0OA3, OA4, OA6

Ogretimde verimlilik 2 9,53 0OA2, OA6

Matematigi somutlagtirma 1 4,76 OA9

Matematigi farkli alanlarda kullanma 1 4,76 OA13

Faydas1 yok 1 4,76 0OA15

Toplam: 21 100 12

Tablo 6da 6gretmen adaylari ile yapilan goriismelere gore belirlenen Algoritma
ve Programlama dersinin matematik anlamaya ne derece katkis1 oldugunu goste-
ren toplam yedi kod oldugu gériilmektedir. Bu kodlardan bazilari, eglenceli mate-
matik, dijital ¢cagda matematik, matematiksel islemlerin kolaylagmasi, 6gretimde
verimlilik, matematigi somutlagtirma gibi kodlar oldugu goériilmektedir. Bazi 6r-
nek alintilar asagidaki gibidir:

Eglenceli matematik: “Matematige olan ilgiyi arttirabilir. Matematigi daha eglen-
celi yapabilir. Matematik farkl alanlarda kullamlabilir” (OA13).
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Matematiksel islemlerin kolaylasmasi: “Java programinda yazdigimiz kodlar ile
olusturdugumuz agilir pencere ile say: girip islem yapiyoruz ortalama hesaplama
iis alma vs. gibi bircok matematik isleminin sonucunu yazdignmz kodlarla
bulabiliyoruz” (OA4).

Dijital cagda matematik: “Dijital diinyada oldugumuz icin matematik de artik
bunun igine girmektedir Algoritma ve programlama dersinde dijital matema-
tik kullaniriz kodlamalar yapariz ve matematik dilini orada gorebiliriz” (OA6).
“Teknoloji gelistikce 6gretim hayatim da etkilemistir. Bu sebepten dolay: derslerde
de kullamlan teknoloji artmstir. Bu yiizden bu ders hem matematik hem de diger
biitiin dersler icin 6nem arz etmistir” (OA7).

Matematigi somutlastirma: “Matematik dersinin daha ilgi ¢ekici olmas: agisin-
dan ¢alismalar yapilabilmesi, somutlastirma konusunda daha etkili olabilecegini
diisiindiirdii” (OA9).

Algoritma ve Programlama Dersinin Miifredatta Yer Alma Durumu

Ogretmen adaylarinin Algoritma ve programlama dersinin miifredatta yer
almasini degerlendirmeleri soruldugunda biiyiik bir ¢cogunlugunun buna bir ge-
rekge gostererek yer almasi gerektigini bildirdikleri goriilmiistiir. % 33.34 iniin
dersin katkisi oldugunu (n=5), % 20 sinin farkli bakis agis1 kazandirdigini (n=3),
%13.33 iiniin yeni neslin ilgisini ¢ekecegini (n=2), %13.33 {iniin bu dersin daha
onceden verilmesi gerektigini (n=2) ve % 6,67 sinin ise 6gretmenlerin yazilim bil-
meleri gerektigini (n=1) belirttikleri goriilmiistiir. Bu sebeplerle de dersin miifre-
datta yer almasi gerektigini bildirdikleri goriilmiistiir. Bu kategorideki ilgili kodlar
tablo 7 de gosterilmistir.

Tablo 7. Dersin Miifredatta Yer Alma Durumu

Kodlar f % Katilimct

Katki saglar, faydali 5 33,34 0A6, 0A7, OA8, OA9, OA11
Derse farkli bakis agis1 kazandirir 3 20 0OA4, OA9, OA13

Yeni neslin ilgisini ceker 2 13,33 0A12, OAl4

Daha 6nce olmaliydi 2 13,33 OAl1, OA12

Gelecegin dersi 1 6,67 0OA3

Ogretmen yazilim/bilgisayar bilmeli 1 6,67 0OA10

Hayir, yer almasin 1 6,67 0OA15

Toplam: 15 100 13

Tablo 7 incelendiginde dersin miifredatta yer alma durumu ile ilgili toplam
yedi kod oldugu goriilmektedir. Bu kodlardan bazilari, katk: saglayip faydali ola-
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bilecegi, derse farkli bakis acis1 kazandirabilecegi, yeni neslin ilgisini ¢ekebilecegi
ve gelecegin dersi olmasidir. Ogretmen adaylarinin yorumlarindan érnek alintilar
agagidaki gibidir:

Katki saglar, faydali: “Bence benzer dersler okutulmadan once tiniversite, ortao-
kul ve tiim okullarin saglam bir altyapiya sahip olmasi igin ¢alisiimalidir. Ondan
sonra benzer dersler artirilabilir ve matematik ogretimine katkida bulunabilir”
(OA6). “Kodlama mantigini kavrayan birisi daha analitik diisiinebilir. Analitik
diisiinme de matematigin temelinde yatan bir unsur oldugu icin bu dersin prog-
ramda yer almasi matematik dgretmenleri icin faydal olacaktir” (OA11).

Daha once olmaliydi: “Programin iiniversite diizeyinde verilmesinin 0gretmen
adaylarinin baks agilarimn degismesi igin ge¢ oldugunu diisiiniiyorum” (OA12).

Derse farkl bakis agisi kazandirir: “Matematik dersine yeni bir bakis agisi getire-
bilir. Farkli yollarla anlatim ya da oyunlastirma ile matematik 0grencilere daha
gekici gelebilir” (OA13).

Algoritma ve Programlama Dersinin Matematik Ogretmen Adaylari
Acisindan Kigisel Avantajlar

Ogretmen adaylarinin birtakim kisisel avantajlardan da soz ettikleri goriil-
miigtiir. Ornegin bilgisayar kullanim becerisinin artmasi (n=10), ileride farkl
bir meslek sahibi olabilme imkéini (n=8), matematik ve programlama arasinda
daha iyi iliski kurabilecekleri (n=3), programlama sayesinde Ingilizce kavramlar
ogrendikleri (n=3), ileride daha zengin igerikli ve etkili dersler verebilecekleri
(n=2) gibi vurgular yaptiklar1 goriilmektedir. Ayn1 zamanda kendilerine analitik
diisinme, plan yapma gibi becerileri kazandirdigini ve 6zgiiven kazandiklarini
belirttikleri goriilmektedir. flgili kodlar tablo 8>de verilmistir.

Tablo 8. Kisisel Avantajlar:

Kodlar f % Katilimct

Bilgisayar kullanim becerisi 10 32,26 0OA1, OA2, OA5, OA6, OA7, OAS,
0OA9, OA10, OA12, OA13

Yazilimci olma/farkli bir meslek sahibi 8 25,80 0OA1, 0A3, 0A6, OA7, OALll,

olma 0A13,0A14, OA15

Matematik ve programlama iligkisi 3 9,68 OA5, OA8, OAl4

kurma

Ingilizce kavramlar 6grenme 3 9,68 0OA1, 0A2, 0A6

Zengin igerikli/etkili dersler 2 6,45 0A12,0A13

Matematik dili 2 6,45 0A3, 0A6
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Analitik diisiinme 1 3,23 OAll
Planlama yapma 1 3,23 0A12
Ozgiiven kazanma 1 3,23 0OA12
Toplam: 31 100 13

Tablo 8 incelendiginde kisisel avantajlar kategorisinde toplam 10 kod oldugu
goriilmektedir. Bu kodlardan bazilar1 bilgisayar kullanimi becerisi, farkli bir mes-
lek sahibi olma, matematik ve programlama iliskisi kurabilme, Ingilizce kavramlar
ogrenme ve analitik diisiinme gibidir. Ogretmen adaylarinin goriislerinden elde
edilen 6rnek alintilar asagidaki gibidir:

Yazilunci olma/farkli bir meslek sahibi olma: “Programlamay: ogretir, teknoloji
kullammini gelistirir, gelecege temel saglar” (OA3). “Teknoloji ¢aginda yazilim
ogrenmek. Bilgisayar kullamminm artirmasi, yazilim ve programlama 6¢renme,
ek is, gelecek meslegi” (OA7). “Diger matematik 6gretmenlerinden farkl olarak
yazilim biliyor olmamiz meslek olarak 6gretmenlik degil de yazilim falan yapma-
y1 diisiiniirsek iyi bir avantaj” (OA14)

Ingilizce kavramlar 6grenme: “Algoritma ve programlama dersinde matematik
kazammlari ile konuya iliskin sorularla kod yazmay: 6grendik. Kodlama bece-
rilerimiz artti. Java programinda Ingilizce dilini kullandigimiz icin Ingilizcemiz
gelisti. Programda hesap makinesi yaparak matematigi kolayca eglenceli olarak
anlamamizi sagladi” (OAG6).

Analitik diistinme: “Matematik analitik diisiinmeyi gerektiren bir ders oldugu
icin ve Algoritma ve Programlama dersi de bunu gelistirdigi icin katkis: oldugunu
diisiiniiyorum” (OA11).

Algoritma ve Programlama Dersinin Matematik O§retmen Adaylari
Acisindan Dezavantajlari

Olumlu goriislere ek olarak 6gretmen adaylarinin dersin bazi dezavantajlarina
degindikleri gortilmektedir. % 58.82 sinin bilgisayar sahibi olmayanlar i¢in bir
dezavantaj olabilecegi (n=10), % 23,53 iiniin siirekli bilgisayar karsisinda oturma-
nin bazi saglik problemlerine yol agabilecegini (n=4), % 5.88 inin programlama
6grenmenin sabir gerektirdigini (n=1), % 5.88 inin yorucu ve zaman alic1 oldugu-
nu (n=1) ve bir 6gretmen adayinin ise 6gretmenler i¢in gereksiz bir ders oldugunu
vurguladig: goriilmiistiir. Dezavantajlar ile ilgili kodlar Tablo 9'da verilmistir.
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Tablo 9. Dezavantajlar:

Kodlar f % Katilimct

Bilgisayar sahibi olmayanlar 10 58,82 OA1, OA2, OA3, OA4, OA5, OA6,
0A8, OA9, OA12, OA14

Siirekli bilgisayar kargisinda olmak- 4 23,53 0A3, 0A6, OA7, OA13

saglik problemleri

Sabir 1 5,88 OA10

Yorucu-Zaman alic 1 5,88 OA11

Ogretmenler igin gereksiz 1 5,88 OA15

Toplam: 5 17 100 15

Tablo 9 incelendiginde dezavantajlar kategorisinde toplam 5 kod oldugu gé-
riilmektedir. Goriiglerden elde edilen kodlar, bilgisayar sahibi olmayanlar, saglik
problemleri, sabir, yorucu ve zaman alict ve 6gretmenler icin gereksiz olusudur.
Baz1 6rnek alintilar agagida verilmistir:

Siirekli bilgisayar karsisinda olmak-saglk problemleri: “Bilgisayar: olmayan 6-
renciler igin zor olabilir. Cok fazla bilgisayara bakildig1 icin goz bozuklugu sirt
agrist olabilir” (OAG6).

Bilgisayar sahibi olmayanlar: “Bilgisayart olmayan kisiler derse etkin katilum sag-
layamads ve bu da onlar icin dezavantaj oldu” (OA8). “Sinifta uygulamali olarak
ogrendigimiz icin herkeste bilgisayar olmasi gerekir ama herkesin bilgisayari yok”
(OA14)

Sabir: “Yazilimla ugrasmak sabirli olmamizi gerektirir. Kiigiik bir hata yapsak
bile hata veriyor” (OA10).

Ogretmenler icin gereksiz: “Su an bizim igin yani 6gretmenler icin bir sey ifade
etmiyor” (OA15).

Elde edilen bulgulardan hareketle, teknoloji, programlama ve kodlama, mate-
matik ve programlama iliskisi, programlama 6grenme ve 6gretim yontemleri, der-
sin matematik anlamaya katkisi, dersin miifredatta bulunma durumu, avantajlar ve
dezavantajlar seklinde kategoriler elde edilmistir. Bu bulgular tartigma bolimiinde
literatiirden hareketle detayl1 olarak yorumlanmuistir.
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TARTISMA

Bu galigmanin amaci, matematik 6gretmen adaylarinin Algoritma ve Program-
lama dersi hakkindaki goriislerini ortaya koymaktadir. Algoritma ve Programlama
dersi 2018-2019 egitim-6gretim yilindan itibaren ilkdgretim matematik 6gretmen-
ligi programinda okutulmaktadir. Bu dersin programlama ile dogrudan ilgili ol-
mayan bir béliimde verildigi disiiniildigiinde, dersin kazanimlarinin matematik
Ogretmeni adaylari i¢in uygun olup olmadigini sorgulamak bir gereksinim halini
almustir. Bu nedenle bu dersi 6gretmen adaylarinin bakis agisiyla degerlendirmek
i¢in yar1 yapilandirilmis gériismeler yapilmis ve elde edilen bulgular literatiire da-
yali olarak degerlendirilmistir.

Oncelikle 6gretmen adaylarinin hemen hepsinin derse karsi olumlu goriisler
belirttigi ve dersin kazanimlarina sik¢a vurgu yaptiklari goriilmiistiir. Bu bulgunun
sebebi 6gretmen adaylarinin matematikle ilgili bilissel becerilere sahip olmalar1
olabilir. Ciinkii yapilan arastirmalara gore programlama becerisinin matematikte
kullanilan benzer bilissel beceri ve deneyim gerektirdigi (Korkmaz, 2012; Ayalew,
Tshukudu ve Lefoanea, 2018) bilinmektedir. Ek olarak mantiksal ve matematik-
sel diigiinmenin programlama &grenmeyi kolaylagtirdigi (Cevahir ve Ozdemir,
2017) ve programlama ile matematik 6grenmenin birbiriyle iliskili oldugu (Kong
ve Kwok, 2022) ifade edilmektedir. Dolayistyla ilkogretim matematik 6gretmenligi
programi biinyesinde Algoritma ve Programlama dersi i¢in hedeflenen kazanim-
larin program biinyesinde egitim goren 6grenciler icin uygun oldugu sonucuna
varilabilir.

Ogretmen adaylarinin dersin kazanimlari ile ilgili teknoloji vurgusunu ¢okga
yaptiklar: gorillmistiir. Dersin teknoloji ¢agina uygunlugu, teknoloji kullanim be-
cerisini ve teknolojik yeterliligi artirmasi ve ayni zamanda matematik dersinin tek-
nolojiye uyarlanmasi gibi goriisler ortaya ¢ikmistir. Bu bulgular onlarin teknoloji
okuryazarlig1 becerilerinin arttiginin bir gostergesi olarak gosterilebilir. Program-
lama becerisi, aslinda teknoloji okuryazarlig: olarak da adlandirilmistir (Yildiz,
Ciftci ve Karal, 2017). Ayrica, bireylere programlama becerisi 6gretildiginde onla-
rin dijital okuryazarliginin gelistirilebilecegi diistintilmektedir (Akpinar ve Altun,
2014; Durak ve Sahin, 2018). Bu baglamda, 6gretmen adaylarinin programlama
Ogrenme siirecinde, teknoloji okuryazarligi becerisi kazandiklarini belirtmeleri
onemlidir.

Ogretmen adaylarinin kodlama ve programlamay1 6grenmeye istekli olmalari,
hatta lisans egitimi siirecinde bunu kolaylikla 6grenmek istemeleri, onlarin
21. ytzyil becerilerini kazanmaya agik olduklarini gosteren bir isaret olarak
degerlendirilebilir. Kodlama, yazmanin yeni bir formu, matematiksel diigtinmenin,
iiretmenin ve problem ¢6zmeyi desteklemenin bir yolu, 21. yiizy1l becerisi ve man-
tiksal akil yiirtitmenin bir parcast oldugu kabul edilmektedir (Sayin ve Seferoglu,
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2016). Yazilim, 6grencilere hayal etme, kesfetme, analiz yapma, varsayimda bu-
lunma, genelleme yeteneklerini artirarak, 6grenenlerin problem ¢6zme becerisine
katkida bulundugu savunulmaktadir. (Baki, 2001). Programlama 6gretimi uygula-
malar ile 6grencilerin yagam boyu 6grenme yeterliliklerini artirdig gortilmektedir
(Durak ve Sahin, 2018). Dolayisiyla, 6gretmen adaylarinin programlama sayesinde
matematiksel diistinme, problem ¢6zme, analiz etme ve varsayimlarda bulunabil-
me gibi 21. ylizyil becerileri kazanmalarinin bir yolu olarak programlama egitimi
almalari gerektigi ve buna istekli olduklar: s6ylenebilir.

Ogretmen adaylar1 sirasiyla algoritma, blok tabanli gérsel programlama ve
programlama seklinde egitime tabi tutulmuglardir. Ozellikle algoritmanin asil
amacinin programlama mantigini kavratmak oldugu (Gokoglu, 2017) ve prog-
ramlama mantiginin kavratilmasinin 6nem arz ettigi (Arabacioglu, Biilbiil ve Filiz,
2007) bilinmektedir. Programlamanin mantiginin kavranmasi, dogal olarak prog-
ramlamanin problem ¢6zme ve analitik diisiinme gibi bahsi gecen becerileri ka-
zandirmasina da (Akpinar ve Altun, 2014) imkan saglayacaktir. Ogretmen adaylar:
programlama mantiginin 6grenilmesi gerektigini vurgulayarak programlamanin
analitik diisiinme ve matematikle ilgisi oldugunu ifade etmeleri, programlama
mantigini kavradiklarinin ve dolayisiyla bahsi gegen becerileri kazandiklarinin bir
gostergesi olabilir.

Programlamada matematiksel mantik yer almaktadir. Ogretmen adaylari ma-
tematiksel yazilimlar gelistirerek matematik ile programlamanin harmanlanabile-
cegini, matematigin zaten programlama igerisinde yer aldigin1 ve béylece matema-
tige olan ilginin artabileceginden bahsetmislerdir. Ayrica programlama eglenceli
bir sekilde matematik 6gretimini gerceklestirme ve 6zellikle dijital cagda dijital
matematik anlayisina katkida bulunma gibi yararlara sahiptir. Yapilan arastirma-
larda, programlama 6grenmenin 6grencilerin matematigi anlamalarini kolaylagtir-
digin1 ve matematik 6grenmeye karsi onlar1 motive ettigini (Barak ve Assal, 2014)
ve dgrencilerin matematik ve teknolojik yeterliliklerini arttirdigini (Leonard vd.,
2016) gostermektedir. Buna gore 6gretmen adaylarinin programlamanin alanya-
zinda savunulan avantajlar ile ilgili farkindalik kazandiklar: ve bilhassa matematik
yoniinden gelistikleri séylenebilir.

Ders siiresince 6gretmen adaylarina ders kapsaminda verilen konular 6neril-
digi tizere (Arabacioglu, Biilbiil ve Filiz, 2007; Akinci ve Diibiis, 2022) uygulamali
olarak verilmis ve gesitli 6devlerle desteklenmistir. Ogretmen adaylarinin farkl
Ogretim yontemlerinin vurgusunu da ders sayesinde yaptiklar: goriilmiistiir. Bu tiir
bir dersin verilmesinin farkli 6gretim yontemlerini destekleyecegini 6zellikle yapa-
rak yasayarak 6grenme gibi etkili 6gretim yontemlerine degindikleri gortilmiistiir.
Bu baglamda dersin uygulamali olarak verilmesinin 6gretmen adaylarina 6gretim
yontemleri ile ilgili de farkindaliklarini artirdigs sonucu ¢ikarilabilir. Sadece tek-
noloji, yazilim gibi ders ile dogrudan ilgisi olan kavramlara ek olarak 6gretmen-
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lik becerilerinden 6gretim yontem ve ilkelerini kavratma yolunda da algoritma ve
programlama dersinin faydasi olacag: sdylenebilir.

Ogretmen adaylarinin dersin ilkogretim matematik egitimi programi lisans
miifredatinda yer alarak bireylere katkida bulunacagni, farkl bakis acis1 edinme-
lerine yardimci olacag, yaratici diisiinme, problem ¢6zme, analitik diisiinme bece-
rilerine katkida bulundugunu ve yasadigimiz dijital ¢agda 6grencilerin ilgisini ce-
kebilecegini belirttikleri goriilmektedir. Program yazabilmenin, verilen probleme
farkli perspektiflerden bakabilme, en kisa ¢oziimii bulabilme, olaylar arasindaki
iliskiyi gorebilme, sistematik diisiinme ve yaratici diisiinme gibi bilissel becerileri
gelistirdigi bilinmektedir (Fesakis ve Serafeim, 2009; Goksoy ve Yilmaz, 2018). Bi-
reylerin, dijital yeterlilikleri, problem ¢6zme, analitik diisiinme, uzamsal diisiinme,
proje olusturma, ¢oziim tretme, isbirlikli calisma ve yaparak yasayarak 6grenme
becerilerini kazanmalari i¢in programlama 6grenmeleri onerilmektedir (Akpinar
& Altun, 2014). Buradan hareketle 6gretmen adaylarinin bahsedilen bu yararlarin
vurgusunu kendi 6grenme siireclerinden yola ¢ikarak belirtmelerinin literatiiri
destekler nitelikte oldugu goriilmektedir.

Kisisel olarak ozellikle bilgisayar kullanim becerilerinin arttigini, matema-
tik ile programlama iliskisi kurabildiklerini, ileride farkli bir meslek sahibi olma
yolunda yeni bir beceri edindiklerini ve hatta Ingilizce kavramlar égrendiklerini
belirtmiglerdir. Alanyazinda programlama dillerinin Ingilizce olmasinin program-
lama 6grenmede yasanilan en biiyiik zorluklardan biri oldugu (Arabacioglu, Biil-
biil ve Filiz, 2007) ve 6grenenlerin yabanci dil diizeylerinin programlama ile ilgili
0z yeterliklerine anlamli bir etkisi oldugu (Ake¢ay ve Coklar, 2018) gosterilmistir.
Bu ¢alismada ise 6gretmen adaylarinin dersin katkis1 olarak Ingilizce kavramlar
ogrendikleri vurgusunu yaptiklar goriilmiistiir. Bu bulgunun dersin uygulamali
olarak verilmesinin ve ders siirecinde algoritma tasarimi, blok tabanli programla-
ma ve programlama dili 6grenimi gibi bir siralamada 6grenmelerinin bir sonucu
oldugu diisiiniilebilir.

Dersin dezavantajlar1 olarak 6gretmen adaylar1 bilgisayar sahibi olmayanlar
i¢in bir sorun teskil ettigini, ¢ok uzun siire bilgisayar karsisinda oturmanin sirt
agris1 gibi birtakim problemlere yol acabilecegini, sabir isteyen bir siire¢ oldugu-
nu belirtmislerdir. Katilimcilardan sadece biri programlamaya yonelik olumsuz
goriisler bildirmis ve dersin gereksizliginden bahsetmistir. Programlama 6gren-
menin matematiksel diisiinme (Cevahir ve Ozdemir, 2017), motivasyon (Yilmaz
ve Cakir, 2019), 6z yeterlik inanci ve tutum ile pozitif yonlii olarak iliskili oldugu
(Ozyurt ve Ozyurt) ele alinirsa, olumsuz diisiinen dgrencinin bu unsurlardan ba-
zilarina sahip olma durumu olasidir. Ayrica programlamaya yonelik olumlu tutu-
mun (Sahin, Korkmaz, Cakir ve Erdogmus, 2019) programlamayi 6grenme istegi
ve bunun profesyonel yasamda faydali olacagina dair inancla olumlu bir iliskisi
oldugu kabul edilmektedir (Benli ve Tek, 2021). Ayrica motivasyon eksikliginin de
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programlama grenmeye olumsuz etkisi oldugu bildirilmistir (Sayginer ve Tiiziin,
2017). Dolayisiyla olumsuz yorumlarda bulunan 6gretmen adaymin programla-
maya olan tutumu alanyazinda bahsi gegen sebeplerle ilgili olabilir.

SONUC VE ONERILER

Ogretmen adaylarinin genellikle Algoritma ve Programlama dersi ile ilgili
olumlu goriis bildirmeleri, literatiirle desteklenir nitelikte olup ilkogretim mate-
matik 6gretmenligi programi biinyesinde verilen uygun bir ders oldugu sonucunu
dogurmaktadir. Aragtirmanin bulgularia gore, dersin matematik 6gretmenligi
miifredatina uygun oldugu sonucuna ulagilabilir. Ogretmen adaylarinin goriisle-
rine gore ise dijital yeterliliklerinin arttig1 ve 21. ylizyil becerilerinden programla-
ma yetenegi kazandiklar: sonucu ¢ikarilabilir. Ayrica, 6grencilerin programlama
mantigini kavradigi ve bu sayede matematikle programlama arasinda bir iligki
gordiikleri belirlenmistir. Ogretmen adaylari, derste 6grenme siireglerinden ilham
alarak ogretim yontemlerine vurgu yapmis, ayrica analitik ve yaratici diisiinme
gibi diistinme becerilerinin arttigini ve farkli bir mesleki deneyim kazandigini dii-
sinmektedir.

Bu ¢aligma bir devlet tiniversitesinin ilkogretim matematik 6gretmenligi prog-
raminda Algoritma ve Programlama dersi alan ve dersi yukarida deginilen 6lgiit-
lerde tamamlayan 15 6gretmen adayt ile sinirlidir. Ogretmen adaylart dersin yii-
riticiist tarafindan algoritma kavrami, blok tabanli gorsel programlama ve Java
programlama dili siralamasiyla ders igeriklerini 6grenmislerdir. Calismanin farkls
bir programlama diliyle, farkli bir icerikle sunulmasinin nasil sonuglanacag: bun-
dan sonra yiriitiilecek olan caligmalarda sorgulanabilir. Ayn1 zamanda 6gretmen
adaylarinin programlama becerisiyle de yakindan iliskili olabilecek mevcut mate-
matik diizeyleri farkli bir Giniversitedeki 6gretmen adaylarinda farkli bir dizeyde
olabilir. Bu sebeple benzer ¢aligmalarin farkli 6gretmen adaylariyla yiritilmesi
sonuglarin genellenebilirligi agisindan 6nem arz etmektedir.

Bu sonuglar dogrultusunda arastirmanin bulgularina dayanarak asagidaki 6ne-
riler yapilabilir:

o Dersin uygulamali bir sekilde verilmesi,

o Dersin algoritma kavrami, gorsel blok-tabanli programlama uygulamalar:
ve programlama dili sirasiyla yiiriitiilmesi,

o Dersin kazanimlarinin yeterince edinilmesi igin bilgisayar sahibi ol-
mayan o6grenciler icin fakiiltelerin alt yapisinin uygun hale getirilmesi
onerilmektedir.
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TESEKKUR VE ACIKLAMALAR

Calismamiza katki saglayan tiim 6grencilere tesekkiir ederiz.

Cikar Catismasi

Makalenin yazarlar1 arasinda, ¢alisma kapsaminda herhangi bir kisisel ve finansal
¢ikar catismasi bulunmamaktadir.

Yazar Katki Oranlari

Calismanin Tasarlanmasi (Design of Study): NG(%50), SI(%50)
Veri Toplanmasi (Data Acquisition): NG(%50), S1(%50)

Veri Analizi (Data Analysis): NG(%50), S1(%50)

Makalenin Yazimi (Writing Up): NG(%50), $1(%50)

Makalenin Goénderimi ve Revizyonu (Submission and Revision): NG(%50),
S1(%50)

Etik Kurul izin Bilgileri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel Aragtirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Adi: Kafkas Universitesi Sosyal ve Begeri Bi-
limler Bilimsel Aragtirma ve Yayin Etigi Kurulu

Etik Degerlendirme Kararinin Tarihi: 17.11.2022

Etik Degerlendirme Belgesi Say1 Numaras:: E-37673- Say1: 39
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EVALUATING THE ALGORITHM AND PROGRAMMING COURSE
FROM THE PERSPECTIVE OF PRE-SERVICE MATHEMATICS
TEACHERS

ABSTRACT

Programming skill is seen as one of the 21st-century skills. For pre-service tea-
chers to acquire this skill, the Council of Higher Education in Tiirkiye included the
Algorithm and Programming course in the education faculties as of the 2018-2019
academic year. In this context, it was aimed to get the opinions of pre-service teac-
hers about the Algorithm and Programming Course, which was started to be given
with the renewed curriculum. It was also aimed to reveal the contributions of the
course to pre-service teachers in terms of technology, mathematical skill improve-
ment, mathematical thinking, analytical thinking, etc. In mathematics education
departments, although it is not directly related to programming such as compu-
ter engineering and information technologies, this course was listed as one of the
required courses. Accordingly, it has become a necessity to get the opinions of the
pre-service teachers and question the effectiveness of the course. A case study, one
of the qualitative research methods was used. The participants were reached with
the criterion sampling method and were interviewed using a semi-structured in-
terview form. The data obtained from the interviews were analyzed with the con-
tent analysis method. As per the research findings, pre-service teachers expressed
a positive opinion of the Algorithm and Programming course. They highlighted
its role in enhancing their technology skills, making mathematics more enjoyable,
fostering a deeper understanding of digital mathematics, and cultivating skills such
as creative and analytical thinking. In conclusion, the appropriateness of offering
the course in mathematics education departments is affirmed. It is considered an
easily attainable course for mathematics pre-service teachers, contributing to the
enhancement of their cognitive abilities, technological proficiency, and awareness
of diverse teaching methodologies.

Keywords: Algorithm, Programming, Pre-service Mathematics Teacher,
Technology Literacy, Mathematics Education.
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ALGORITMA VE PROGRAMLAMA DERSININ MATEMATIK
OGRETMEN ADAYLARI PERSPEKTiIFINDEN DEGERLENDIRILMESI

0z

Programlama becerisi 21. ylizyil becerileri arasinda 6ne ¢ikan becerilerden bi-
ridir. Yitksekogrenim Kurulu tarafindan, 2018-2019 yil itibariyle egitim fakiilteleri
ilkogretim matematik 6gretmenligi lisans programlarina dahil edilen Algoritma
ve Programlama dersi ile matematik 6gretmen adaylarinin programlama beceri-
lerini gelistirmeleri hedeflenmistir. Bu baglamda, ¢alisma egitim fakiiltelerinde
glincellenmis miifredatla birlikte Algoritma ve Programlama Dersi ile ilgili 6gret-
men adaylarinin goriislerini ortaya ¢ikarmayr amaglamustir. Ayni zamanda dersin
6gretmen adaylarinin teknoloji, matematiksel beceriler, matematiksel diigiinme,
analitik diisiinme gibi becerilerine olan katkilarinin belirlenmesi hedeflenmistir.
Programlama ile dogrudan iliskisi olmamasina ragmen, Algoritma ve Programla-
ma dersi ilkogretim matematik egitimi programinda zorunlu dersler listesinde yer
almaktadir. Bu derse iligkin 6gretmen adaylarinin goriislerini almak ve dersin etki-
liligini sorgulamak amaciyla nitel arastirma yontemlerinden durum ¢aligmasi mo-
deli kullanilmigtir. Bu kapsamda 6lgiit 6rnekleme yontemiyle segilen matematik
6gretmen adaylariyla yar1 yapilandirilmig goriismeler yapilarak veriler toplanmis-
tir. Goriigmelerden elde edilen veriler, igerik analizi yontemiyle analiz edilmistir.
Arastirmanin bulgularina gore 6gretmen adaylariin Algoritma ve Programlama
dersine karst olumlu goriise sahip olup, dersin teknoloji kullanim becerisini artir-
dig1, matematigi eglenceli hale getirdigi, dijital matematik anlayislarini gelistirdigi
ve yaratici diistinme ile analitik diisiinme gibi becerileri gelistirdigi yontinde goriis
bildirmislerdir. Sonug olarak, dersin ilkogretim matematik egitimi programlarinda
verilmesinin uygun oldugu, matematik 6gretmen adaylarinin kolaylikla edinebile-
cegi bir kazanim oldugu, 6gretmen adaylarinin diigiinme becerilerini, teknolojik
yeterliliklerini ve farkli 6gretim yontemleri konusundaki farkindaliklarini artirdigy
dustiniilmektedir.

Anahtar Kelimeler: Algoritma, Programlama, Matematik Ogretmen Aday,
Teknoloji Okuryazarligi, Matematik Egitimi.
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INTRODUCTION

In the evolving and changing world, individuals are expected to possess
21st-century skills. One of these skills is programming, considered a technological
literacy skill. The concept of programming emerged as a crucial element in the
information age and rapidly advancing technologies. Programming, described as
a complex and challenging process, requires high-level thinking, systematic thin-
king, the development of different perspectives to offer solutions to problems, and
creative thinking (Yildiz, Ciftci, & Karal, 2017). In the literature, there are studies
indicating a relationship between programming skills and various thinking skil-
Is. For instance, programming skills are highly positively correlated with analy-
tical thinking and moderately positively correlated with logical thinking (Sebet-
ci & Aksu, 2014). Additionally, findings suggest a positive relationship between
logical-mathematical intelligence, critical thinking skills, and algorithm design in
programming (Korkmaz, 2012). Through programming skills, students acquire not
only the ability to develop applications but also critical, algorithmic, and analytical
thinking, problem-solving, and questioning skills (Yildiz, Cifti, & Karal, 2017).

The traditional teaching of programming languages is reported to be challen-
ging for students due to the complex structure. In particular, block-based visual
programming languages facilitate programming education. It is argued that these
languages should be taught as an introductory activity for programming language
learning (Catlak, Tekdal, & Baz, 2015). Block-based visual programming langua-
ges, easy to learn even for young children, enable students to learn by using prob-
lem-solving skills such as goal setting, idea generation, and testing (Taylor, Harlow,
& Forret, 2010). These languages not only help students understand programming
logic easily but also enhance their creativity (Ouahbi et al., 2015; Pinto & Escudei-
ro, 2014) and problem-solving abilities (Shin & Park, 2014).

One of the first and most important points in programming education is the
instruction of programming logic. The codes written for solving a problem in
programming vary according to programming languages however programming
logic is the same in all programming languages. Therefore, the instruction in prog-
ramming logic should take place before the programming education (Arabacioglu,
Biilbiil, & Filiz, 2007). Introducing the concept of algorithms before programming
education is essential for grasping programming logic. While teaching program-
ming, designing algorithms is seen as an important requirement for solving prob-
lems. Creating programs becomes simpler and more meaningful by using algorit-
hms. Therefore, understanding algorithms is crucial for programming education
(Gokoglu, 2017).

Computer programming has become a course not only in programs directly
related to programming, such as Computer Engineering but also for students stud-
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ying in faculties of education. The reason for this is to learn programming with
the aim of designing interactive multimedia learning environments. (Fesakis &
Serafeim, 2009). In our country and other countries, various courses and practices
have been added to the curriculum to develop students’ programming skills (Sayin
& Seferoglu, 2016; Arslan & Akgeelik, 2019). With the update of higher education
programs, it is expected that pre-service teachers graduate with the qualification
of being ‘technologically literate and research-oriented teachers (Higher Education
Council (YOK), 2018, p.13). Programming skills, one of the skills that enhance
technological literacy, have been integrated into programs by both the Ministry of
National Education (MEB) and YOK. In 2012, MEB introduced the Information
Technologies and Programming course in the 5th and 6th grades (Pala & Mihci
Tiirker, 2018). In many universities, programming education within the scope of
the Algorithm and Programming course started in the 2018-2019 academic year.

The Algorithm and Programming course, added in the 2018-2019 academic
year, is one of the new courses that should be in line with the skills and com-
petencies targeted by the mathematics education program. (Akinct and Dibiis,
2022). The algorithmic part of the course involves teaching programming logic
with everyday life examples in spoken language (Arabacioglu, Biilbiil, and Filiz,
2007), while the programming part is the process of giving commands to the com-
puter and developing applications using algorithms (Sayginer and Tiiziin, 2017). It
is argued that algorithmic thinking, inherent in the programming process, is one
of the technological literacy skills and enhances scientific thinking skills (Yildiz,
Ciftci, and Karal, 2017).

There is a growing interest in algorithm and programming education in today’s
world due to the increasing importance given to technology. A review of the lite-
rature reveals various studies related to programming education (G6koglu, 2017;
Oh, 2017; Géksoy and Yilmaz, 2018; Pala and Mihai Tiirker, 2018; Alsancak Sira-
kaya, 2019; Arslan and Akgelik, 2019; Oztiirk and Alper, 2019; Uzun and Baltals,
2019; Agbo et al., 2019; Akkaya and Oztiirk, 2020; Géncii, Cetin, and Sendurur,
2020). For instance, Gokoglu (2017) examined metaphors related to the concept
of algorithms in the programming education of 372 Computer Programming stu-
dents. The results indicated that some students had a negative view of the algo-
rithm. However, most students considered the algorithm as a guide in the prog-
ramming process, valuing it as a step that helps them reach their goals. Alsancak
Sirakaya (2019) conducted a study on the impact of programming education on
the information-processing thinking skills of Computer Programming depart-
ment students. The findings revealed that regardless of gender and programming
skills, programming education had a meaningful and positive impact on students’
information-processing thinking skills. In a study by Sayginer and Tiiziin (2017)
analyzing studies related to the teaching of programming, one of the difficulties
encountered was the inability to solve the logical dimension of the problem, le-
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ading learners to struggle with the topic. To overcome this issue, the use of visu-
al-based environments was recommended. Goksoy and Yilmaz (2018) examined
the views of information technologies teachers and students on the robotics and
coding course. The findings showed that the course provided various skills such
as efficient work, systematic, analytical, creative, and numerical thinking, prob-
lem-solving, and design. Additionally, students’ achievements in numerical cour-
ses and problem-solving skills improved.

The existence of highly educated individuals who efficiently utilize computer
technologies and translate acquired knowledge into development and production
is essential for societies (Sayin and Seferoglu, 2016). All this information indicates
the necessity of programming education to become a highly developed society.
Programming education, recognized as a key academic achievement that forms the
core of logical reasoning, has recently been included in the educational programs
of many countries. In this study, the opinions of pre-service teachers were gathered
regarding the Algorithm and Programming course, which has been included in the
updated undergraduate mathematics teacher education program. Previous studies
were mainly conducted with computer engineering students (Benli and Tek, 2021),
information technology teachers (Goksoy and Yilmaz, 2018; Goncii, Cetin, and
Sendurur, 2020), and computer programming students (Ozyurt & Ozyurt, 2015;
Gokoglu, 2017; Alsancak Sirakaya, 2019). These studies are generally related to in-
dividuals who are learning or teaching in programs focusing on programming. For
example, Goncii, Cetin, and Sendurur (2020) conducted research on teachers who
need to teach programming to their students. Alsancak Sirakaya (2019) focused on
computer programming students learning programming as a professional requi-
rement. Benli and Tek (2021) conducted their study with Computer and Software
Engineering students where programming skills were taught in-depth to future en-
gineers. In this context, pre-service mathematics teachers are not expected to dire-
ctly teach algorithm and programming skills to their students but are anticipated to
apply their learned programming skills to a wide range of real-life situations with
mathematics content (Cline et al., 2020). The fact that the Algorithm and Program-
ming course is offered in a department not directly related to programming raises
questions about whether the objectives of the course are suitable for department
students. Therefore, this study was conducted to reveal the opinions of pre-service
teachers studying in the undergraduate mathematics teacher education program
of an education faculty that does not have a direct focus on programming. Upon
reviewing the relevant literature, no studies were found on pre-service teachers
studying in the undergraduate mathematics teacher education program regarding
this subject. Therefore, this study aims to reveal the opinions of pre-service teac-
hers on the Algorithm and Programming course within the context of the updated
curriculum in education faculties. The following research problem was addressed:

https://doi.org/10.7822/omuefd.1298139 d



Bl Ogretmen Adaylar Perspektifinden Algoritma ve Programlama

What are the opinions of primary mathematics teacher candidates about the Al-
gorithm and Programming course included in the primary mathematics education
program?

METHOD

Research Design

In this study, a qualitative research method, specifically the case study appro-
ach, was employed. Case studies involve an in-depth exploration of one or more
individuals, social groups, communities, situations, environments, or programs in
their natural context over time and space (McMillan, 2012). The reason for choo-
sing this research design is to uncover the insights of pre-service teachers who have
recently completed the Algorithm and Programming course in their department,
based on their perspectives. Therefore, a case study was conducted to determine
the extent to which pre-service mathematics teachers had achieved the targeted le-
arning outcomes of the course. This involved obtaining the perspectives of indivi-
duals who had taken the course completed assignments and projects, and finished
their final assignments and exams.

Sample

Fifteen pre-service mathematics teachers who completed the 2nd year of the
Primary School Mathematics Teaching Department at a state university partici-
pated in this study. The criterion sampling method was utilized in the selection of
participants, where a small number of participants representing specific criteria
in the population were chosen (McMillan, 2012). The criteria for selecting parti-
cipants included completing the Algorithm and Programming course, completing
midterm and final assignments, and demonstrating their understanding of the
course content by producing products throughout the semester. To ensure diverse
representation, participants were selected from high (n=5), medium (n=5), and
low (n=>5) performance levels on assignments of varying difficulty (advanced, in-
termediate, and basic) throughout the semester. The demographic information of
the participants is presented in Table 1.

Table 1. Demographic Information of Participants

Variables f %

Gender Female 9 60
Male 6 40

Age 19 2 13,33
20 9 60

OMU EFD, 2023, Cilt 42, Sayi 2, Sayfa 1101-1148



Nilgiin GUNBAS, Sukrii ILGUN ~ MEFEY

21 3 20
22 1 6,67
Type of High School Graduated Anatolian High School 6 40
Science High School 5 33,33
General High School 2 13,33
Private High School 1 6,67
Distance Education High School 1 6,67
GPA 2.00-2.50 1 6,67
2.51-2.99 9 60
3.00-3.50 5 33,33
3.50-4.00 0 0

Data Collection Tool and Data Collection

The data collection tool for this study was developed by the researchers. To en-
sure its validity, expert opinions in the field were sought. In line with the opinions
of the experts, adjustments were made to some questions, and the interview form
took its final form. The data collection tool included semi-structured interview
questions aimed at gathering the perspectives of teacher candidates on the gains
they believe they acquired in the Algorithm and Programming course. The ques-
tions addressed topics such as the connection between mathematics and Algorit-
hms and Programming, the impact of the course on their view of mathematics,
the advantages and disadvantages of the course, and the personal and professional
contributions they attributed to it. Some sample questions included: “What gains
do you think you acquired in the Algorithm and Programming course, and what is its
relationship with mathematics? Interpret the contribution of the Algorithm and Prog-
ramming course to the digital mathematical understanding discussed in the future.
Can you explain the advantages and disadvantages of the Algorithm and Program-
ming course?”

The data for this study were collected from 2nd-year pre-service teachers after
the completion of the 14-week Algorithm and Programming course in the spring
semester of the 2021-2022 academic year. Throughout the course, the following
concepts were covered: algorithms, algorithm diagrams, flowcharts, and the blo-
ck-based coding program Scratch, along with its applications. Then, Java program-
ming language and its applications were introduced. Weekly assignments related
to the subject were requested from the students, and feedback was provided during
the semester. In the midterm and final exams, pre-service teachers were asked to
perform practical assignments. At the end of the semester, the semi-structured
interview questions were provided in written form to the pre-service teachers.
They were then asked to respond to these questions individually. A total of nine
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questions were directed to the pre-service teachers, and there was no time limit
for answering the questions. After an average completion time of 30-35 minutes,
the response process was concluded, and the answers were collected and analyzed.

Data Analysis

The demographic information of the pre-service teachers, such as gender,
age, grade level, general GPA, and the type of high school they graduated from,
is presented in frequencies and percentages (Table 1). The data obtained from the
answers of the pre-service teachers to open-ended questions were analyzed using
the content analysis method. In this context, the concepts most repeated in the
answers of the pre-service teachers determined the categories reached through
induction: technology, programming and coding, the relationship between mat-
hematics and programming, programming learning and teaching methods, the
contribution of the course to understanding mathematics, the inclusion status of
the course in the curriculum, advantages, and disadvantages. The inter-coder re-
liability value has been calculated for codes created independently by researchers.
For this purpose, Miles and Huberman’s (1994) formula was used for intercoder
reliability, (Agreement / (Agreement + Disagreement)), and the reliability value
was calculated as 0.78.

RESULTS

This study aimed to reveal the opinions of pre-service teachers regarding the
Algorithm and Programming Course in education faculties with updated curri-
cula. In this context, the goal was to determine the contributions of the course to
areas such as technology, the improvement of mathematical skills, mathematical
thinking, and analytical thinking among pre-service teachers. Semi-structured in-
terview questions were conducted with pre-service teachers who had never taken
the Algorithm and Programming course before (n=12) or expressed having taken
other technology-related courses (e.g., Information Technologies, Instructional
Technologies) (n=3). The data obtained from these interviews led to the following
findings:

EvaluationoftheAlgorithmandProgrammingCourseinTermsofTechnology

Pre-service teachers frequently emphasized technology when expressing the-
ir opinions about the Algorithm and Programming course. About 30.43% of the
participants (n=7) highlighted the course’s alignment with the technology era, and
30.43% (n=7) stated that they believed their technological competencies had inc-
reased. While 17.39% (n=4) of the participants drew attention to the adaptability
of mathematics to technology, 8.70% (n=2) expressed that the course contributed

OMU EFD, 2023, Cilt 42, Sayi 2, Sayfa 1101-1148



Nilgiin GUNBAS, Sikri ILGUN ~ EFEE

to the efficient and beneficial use of technology. Additionally, 8.70% (n=2) empha-
sized the necessity of the course due to the widespread use of technology (Table 2).

Table 2. Technology

Codes f % Participant

Alignment with the technology era 7 30,43 PT1, PT3, PT5, PT6, PT7, PT9, PT14
Improvement of technology usage 7 30,43  PT1, PT2, PT3, PT7, PT8, PT10, PT13
skills/competence

4 17,39 PT3, PT5,PT13, PT14
Use of efficient/useful technology 2 8,70 PT5, PT13
Prevalence of technology usage 2 8,70 PT7, PT9

Lack of technological tools 1 4,35 PT5, PT12

Total: 23 100 12

Adapting mathematics to technology

Table 2 reveals a total of six codes in the technology category. Some of the codes
in the technology category include “Alignment with the technology era, impro-
vement of technology usage skills/competence, prevalence of technology usage.”
Some sample quotations related to the codes are as follows:

Alignment with the technology era: “Since we have entered the digital age,
programming, the internet, and technology are now present in every aspect
of our lives. Therefore, the course allows us to adapt to new technology more
easily” (PT1).

Adapting mathematics to technology: “As we are in the age of technology, futu-
re students are inclined to use computers, phones, and similar technological to-

ols. Combining the student’s interest with technology, games, and educational
math applications attracts student interest, increases motivation, and provides
an opportunity to present mathematics in a more enjoyable way” (PT2).

Improvement of technology usage skills/competence: “Since computers and te-
chnology have become a part of our lives, mastering programming and similar

things enhances our digital technology literacy” (PT10).

Prevalence of technology usage: “Our perspective has changed in terms of the
prevalence of digital mathematics in our age” (PT9).

Learning Programming and Coding

In addition to the emphasis on technology, it was observed that 44% of pre-ser-
vice teachers (n=11) highlighted coding, and an equal percentage, 44% (n=11),
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emphasized programming. Furthermore, 12% (n=3) emphasized that they learned
programming easily through the Algorithm and Programming course. The codes
in this category are shown in Table 3.

Table 3. Programming/coding

Codes f % Participant

Coding 11 44 PT1, PT2, PT3, PT4, PT6, PT7,
PT8, PT10, PT11, PT13, PT14

Programming 11 44 PT1, PT2, PT3, PT4, PT6, PT7,
PTS8, PT11, PT13, PT14, PT15

Learning programming in an easy way 3 12 PTS, PT10, PT13

Total: 25 100 12

Table 3 reveals a total of three codes in the programming-coding category. The-
se codes are related to coding, programming, and learning programming easily.
Sample quotations related to these codes are as follows:

Coding: “T learned programming and coding. I understood that coding is pre-
sent in all software in daily life” (PT1).

Programming: “T learned a new computer programming language. In the futu-
re, I will teach this program to my students so that they can improve themselves
in terms of programming” (PT8). “I learned the Java programming language,
which is an infrastructure I can use in many applications” (PT4).

Coding/Programming: “Thanks to the Algorithm and Programming cour-
se, we learn advanced programming, apply mathematical gains to the ques-
tion-answer application. We learn various coding techniques with Scratch”
(PT10). “Teacher candidates who recognize how detailed process the coding is
and understand that its logic needs to be grasped from the very basics will want
to apply these skills in mathematics” (PT11).

Establishing the Relationship between Mathematics and Programming

Pre-service teachers establish a relationship between the mathematics course
and programming in the interviews. 32.15% of participants believe that mathe-
matics and programming can be blended (n=9), 21.43% think that programming
increases interest in mathematics (n=6), 17.86% believe that seeing mathematics
in programming is possible (n=5), 10.71% think that algorithms are related to da-
ily life (n=3), 10.71% believe that mathematical programming can be developed
(n=3), and one person mentioned the relationship between patterns and program-
ming. The relevant codes are shown in Table 4.
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Table 4. Relationship between mathematics and programming

Codes f % Participant

Mathematics and programming can be 9 32,15 PT2, PT4, PT5, PT6, PTS, PT10,
blended PT13, PT14, PT15

Increasing interest in mathematics 6 21,43 PT2, PT4, PT7, PT9, PT13, PT14
Seeing math in programming 5 17,86 PT3, PT4, PT6, PTS8, PT10
Algorithm and Daily life 3 10,71 PT1, PT9, PT12

Developing mathematical software 3 10,71 PT4, PT8, PT11

Math patterns and programming 1 3,57 PT7

Not related 1 3,57 PT15

Total: 28 100 15

Table 4 reveals a total of seven codes indicating that pre-service teachers estab-
lish a relationship between mathematics and programming. Some of these codes
suggest that mathematics and programming can be blended, interest in mathema-
tics can be increased, mathematics can be seen in programming, and algorithms
are related to daily life. Sample quotations related to this category are as follows:

Mathematics and programming can be blended: “It provides pre-service teac-
hers with computer usage and programming skills. It helps pre-service teachers

design educational games that will make students love mathematics” (PT2).

Seeing math in programming: “Since there are codes in the programming
language, understanding the logic of the codes requires mathematics. Thus, it
enables the use of mathematics in the digital realm” (PT3).

Increasing interest in mathematics: “Algorithm is like mathematics, and these
languages are similar. If we relate and adapt these languages to each other, it
will benefit us in many ways. Mathematics adapted to technology will attract
students’ interest even more” (PT14).

Developing mathematical software: “Thanks to the coding I learned in the Al-
gorithm and Programming course, I acquired the ability to document and code

certain objectives in the mathematics lesson using a programming language”
(PT8).

Increasing Awareness of Learning and Teaching Methods in the Algorit-
hm and Programming Course

In the interviews with pre-service teachers, it is observed that they emphasize
their learning and teaching methods. For example, 19.05% mentioned experiential
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learning (n=4), 14.29% computer-based learning (n=3), 14.29% drawing attention
(n=3), and six pre-service teachers mentioned meaningful learning, collaborative
learning, and other teaching methods. The relevant codes are shown in Table 5.

Table 5. Programming learning and teaching methods

Codes f % Participant

Different, effective teaching method 5 23,80 PT2, PT3, PT6, PT13, PT14
Learning by doing 4 19,05 PT2, PT8, PT11, PT12
Computer-based learning 3 14,29 PT1, PT7, PT9
Drawing attention 3 14,29 PT9, PT12, PT14
Permanent learning 1 4,76 PT4

Creative thinking 1 4,76 PT3

Multimedia learning 1 4,76 PT1

Meaningful learning 1 4,76 PT5

Cooperative learning 1 4,76 PT12

Subject teaching with a variety of examples 1 4,76 PT3

Total: 21 100 12

Table 5 reveals 10 codes in the learning and teaching methods category. Some
of these codes include different and effective teaching methods, experiential le-
arning, computer-based learning, drawing attention, and collaborative learning.
Sample quotations are as follows:

Different, effective teaching method: “A different method and technique that
pre-service teachers can use in class, which can be used with programming. It
can provide the student with a different perspective. Creating distinctiveness by
using a digital tool” (PT6).

Computer-based learning: “The works we conducted for preparing simulations
have been beneficial in creating computer-based in-class applications” (PT9).

Drawing attention: “A method suitable for daily life, which will attract the stu-
dents ‘interest. Provides both application and instruction. Strengthens connec-
tions among students through activities” (PT12).

Multimedia learning environments: “It is important for teachers to be able to
use programming tools to provide learning experiences that appeal to multiple
sensory organs in classes” (PT1).

Creative thinking: “When we align the objectives with technology, it enables
creative thinking” (PT3).
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Contribution of the Algorithm and Programming Course to Mathematics
Knowledge

The pre-service teachers believe that the Algorithm and Programming course
contributes to understanding mathematics. This includes a 33.33% emphasis on
making mathematics enjoyable (n=7), 25.57% on mathematics in the digital age
(n=6), 14.29% on simplifying mathematical operations (n=3), and 9.53% on effi-
ciency in teaching (n=2). Only one student mentioned that there is no connection
between mathematics and the course. The relevant codes are provided in Table 6.

Table 6. Contribution of the course to mathematics knowledge

Codes f % Participants

Fun math 7 33,33 PT2, PT4, PT6, PT7, PT9, PT11, PT13
Mathematics in the digital age 6 28,57 PT1, PT2, PT3, PT5, PT7, PT10
Simplifying mathematical operations 3 14,29 PT3, PT4, PT6

Efficiency in teaching 2 9,53 PT2, PT6

Concretizing mathematics 1 4,76 PT9

Using mathematics in different fields 1 4,76 PT13

No benefits 1 4,76 PT15

Total: 21 100 12

According to the interviews with pre-service teachers, Table 6 shows a total
of seven codes indicating the extent to which the Algorithm and Programming
course contributes to understanding mathematics. Some of these codes include
enjoyable mathematics, mathematics in the digital age, simplifying mathematical
operations, efficiency in teaching, and concretizing mathematics. Some sample qu-
otations are as follows:

Fun mathematics: “It can increase interest in mathematics. It can make mat-
hematics more enjoyable. Mathematics can be used in different fields” (PT13).

Simplifying mathematical operations: “We perform operations by entering
numbers using the pop-up window we created with the codes we wrote in the

Java program. With the codes we write, we can find the results of many mat-
hematical operations such as calculating averages, exponentiation, etc.” (PT4).

Mathematics in the digital age: “Since we are in the digital world, mathematics
is now becoming a part of it. In the Algorithm and Programming course, we
use digital mathematics, make coding, and can see the language of mathematics
there” (PT6). “As technology advances, it has also affected educational life. For
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this reason, the technology used in courses has increased. Therefore, this cour-
se has become important for both mathematics and all other courses” (PT7).

Concretizing mathematics: “The possibility of making studies to make mat-
hematics courses more interesting suggests that it could be more effective in
concretizing” (PT9).

Status of the Algorithm and Programming Course in the Curriculum

The pre-service teachers evaluated the inclusion of the Algorithm and Prog-
ramming course in the curriculum. The majority reported that it should be inclu-
ded, providing reasons. It was observed that 33.34% mentioned the contribution
of the course (n=>5), 20% mentioned gaining a different perspective (n=3), 13.33%
mentioned attracting the interest of the new generation (n=2), 13.33% mentioned
that the course should have been offered earlier (n=2), and 6.67% mentioned that
teachers should have knowledge of programming (n=1). They stated that the cour-
se should be included in the curriculum for these reasons. The relevant codes in
this category are shown in Table 7.

Table 7. Inclusion of the course in the curriculum

Codes f % Participants
Contribution and usefulness 5 33,34 PTe, PT7, PT8, PT9, PT11
Provides a different perspective on the course 3 20 PT4, PT9, PT13

Attracts the new generation 2 13,33 PT12, PT14

Should have been offered earlier 2 13,33 PT1, PT12

Lesson of the future 1 6,67 PT3

Teacher should know programming/computer 1 6,67 PT10

No, do not include 1 6,67 PT15

Total: 15 100 13

Table 7 reveals a total of seven codes related to the inclusion of the course in
the curriculum. Some of these codes include their potential contribution and use-
fulness, the ability to provide a different perspective on the course, their potential
to attract the interest of the new generation, and their potential to be the course
of the future. Here are some sample quotations from the comments of pre-service
teachers:

Contribution and usefulness: “In my opinion, efforts should be made to have
a strong infrastructure in universities, middle schools, and all schools before
similar courses are taught. After that, similar courses can be increased, contri-
buting to mathematics education” (PT6). “Someone who understands coding
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logic can think more analytically. Since analytical thinking is a fundamental
element underlying mathematics, having this course in the program will be
beneficial for mathematics teachers” (PT11).

Should have been offered earlier: “I think it’s too late for the course to be given at
the university level to change the perspectives of pre-service teachers” (PT12).

Provides a different perspective on the course: “It can bring a new perspective
to the mathematics course. Mathematics can be more appealing to students
through different methods of explanation or gamification” (PT13).

Personal Advantages of the Algorithm and Programming Course for
Mathematics Pre-service Teachers

The pre-service teachers also mention some personal advantages. For examp-
le, they emphasize the increase in computer usage skills (n=10), the possibility of
acquiring a different profession in the future (n=8), the ability to establish a better
relationship between mathematics and programming (n=3), learning English con-
cepts through programming (n=3), and the ability to teach more content-rich and
effective lessons in the future (n=2). At the same time, they mention gaining skills
such as analytical thinking, planning, and building self-confidence. The relevant
codes are provided in Table 8.

Tablo 8. Individual advantages

Codes f % Participant

Computer skills 10 32,26 PT1, PT2, PT5, PT6, PT7, PTS,
PT9, PT10, PT12, PT13

Being a programmer/having a different 8 25,80 PT1, PT3, PT6, PT7, PT11, PT13,

profession PT14, PT15

Establishing a relationship between math- 3 9,68 PT5, PTS, PT14

ematics and programming

Learning English concepts 3 9,68 PT1, PT2, PT6

Rich/effective lessons 2 6,45 PT12, PT13

Math language 2 6,45 PT3, PT6

Analytical thinking 1 3,23 PTI1

Planning 1 3,23 PT12

Gaining self-confidence 1 3,23 PT12

Total: 31 100 13
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Table 8 reveals a total of 10 codes in the personal advantages category. Some of
these codes include computer usage skills, the possibility of having a different pro-
fession, the ability to establish a relationship between mathematics and program-
ming, learning English concepts, and analytical thinking. Some sample quotations
obtained from the opinions of pre-service teachers are as follows:

Becomingaprogrammer/havinga different profession: “Itteaches programming,
improves technology usage, and provides a foundation for the future” (PT3).

“Learning programming in the age of technology. Increasing computer usage,
learning software and programming, additional job, future profession” (PT7).
“Knowing programming, unlike other math teachers, is an advantage if we con-
sider not teaching as a profession but creating software or something” (PT14).

Learning English concepts: “In the Algorithm and Programming course, we
learned to write code with questions related to mathematics objectives. Our co-
ding skills improved. Since we used the English language in the Java program,
our English improved. By making a calculator in the program, it made it easy
for us to understand mathematics in a fun way” (PT6).

Analytical thinking: “Since mathematics is a course that requires analytical
thinking, and the Algorithm and Programming course also develops this, I
think it contributes” (PT11).

Disadvantages of the Algorithm and Programming Course for Mathema-
tics Pre-service teachers

In addition to positive views, pre-service teachers also address some disadvan-
tages of the course. It is observed that 58.82% think it could be a disadvantage for
those who do not own a computer (n=10), 23.53% think sitting in front of a com-
puter constantly could lead to some health problems (n=4), 5.88% think learning
programming requires patience (n=1), 5.88% find it tiring and time-consuming
(n=1), and one teacher candidate emphasizes that it is an unnecessary course for
teachers. Disadvantages-related codes are provided in Table 9.

Table 9. Disadvantages

Codes f % Participant

Not owning a computer 10 58,82 PT1, PT2, PT3, PT4, PT5, PT6,
PT8, PT9, PT12, PT14

Continuous computer use-health problems 4 23,53 PT3, PT6, PT7, PT13

Patience 1 5,88 PT10

Exhausting-Time consuming 1 5,88 PT11

Unnecessary for teachers 1 5,88 PT15

Total: 5 17 100 15
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Table 9 indicates a total of five codes in the disadvantages category. The codes
derived from the opinions include not owning a computer, health problems due to
continuous computer use, patience, exhausting-time-consuming, and being dee-
med unnecessary for teachers. Here are some sample quotations:

Continuous computer use-health problems: “It can be challenging for students
who do not have a computer. Looking at the computer too much can cause eye
strain and back pain” (PT6).

Not owning a computer: “People who do not have a computer could not acti-
vely participate in the course, and this became a disadvantage for them” (PT8).
“Since we learn practically in the classroom, everyone should have a computer,
but not everyone has one” (PT14).

Patience: “Dealing with programming requires us to be patient. Even a small
mistake results in an error” (PT10).

Unnecessary for teachers: “At the moment, it doesn’t mean anything for us, for
teachers” (PT15).

Based on the findings obtained, eight categories were identified: technology,
programming and coding, the relationship between mathematics and program-
ming, programming learning and teaching methods, the contribution of program-
ming to understanding mathematics, the presence of the course in the curriculum,
and its advantages and disadvantages. These findings are discussed in detail in the
discussion section, interpreted in line with the literature.

DISCUSSION

The aim of this study is to present the views of pre-service mathematics tea-
chers on the Algorithm and Programming course. The Algorithm and Program-
ming course has been included in the primary mathematics teacher education
program since the 2018-2019 academic year. The course is offered in a program
that is not directly related to programming. Thus, it has become necessary to ques-
tion whether the objectives of the course are suitable for pre-service mathematics
teachers. Semi-structured interviews were conducted to evaluate this course from
the perspective of pre-service teachers. The findings obtained were analyzed based
on the literature.

First, it was observed that almost all pre-service teachers expressed positive
views and frequently emphasized the objectives of the course. The reason for this
finding could be that pre-service teachers have cognitive skills related to mathe-
matics. According to research, programming skills require similar cognitive skil-
Is and experience used in mathematics (Korkmaz, 2012; Ayalew, Tshukudu, and
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Lefoanea, 2018), logical and mathematical thinking facilitates learning program-
ming (Cevahir and Ozdemir, 2017), and there is a connection between learning
programming and mathematics (Kong and Kwok, 2022). Therefore, it can be conc-
luded that the objectives set for the Algorithm and Programming course within
the primary mathematics teacher education program are appropriate for students
enrolled in the program.

Pre-service teachers often emphasized the use of technology regarding the ob-
jectives of the course. Opinions, such as the course being suitable for the age of te-
chnology, the enhancement of technology usage skills, and the adaptation of mat-
hematics classes to technology, have emerged. These findings can be considered
as an indicator that their technology literacy skills might be improved. Program-
ming skill has also been referred to as technology literacy (Yildiz, Ciftci, and Karal,
2017). Moreover, it is believed that teaching programming skills to individuals can
enhance their digital literacy (Akpinar and Altun, 2014; Durak and Sahin, 2018).
In this context, it is important that pre-service teachers mention gaining techno-
logy literacy skills during the programming learning process.

Pre-service teachers’ willingness to learn coding and programming, even wan-
ting to learn it easily during their undergraduate education, can be considered a
sign that they are open to acquiring 21st-century skills. Coding is considered a
new form of writing, a way to support mathematical thinking, creativity, prob-
lem-solving, and a part of logical reasoning, which is a 21st-century skill (Sayin
and Seferoglu, 2016). It is argued that programming contributes to learners’ prob-
lem-solving skills by increasing their abilities to imagine, explore, analyze, make
assumptions, and generalize, thus enhancing their lifelong learning competen-
cies (Baki, 2001). Therefore, pre-service teachers need programming education
to acquire 21st-century skills, including mathematical thinking, problem-solving,
analysis, and assumption-making. In fact, they are willing to do so.

Pre-service teachers were subjected to education in algorithm, block-based vi-
sual programming, and programming, respectively. Especially, it is known that the
primary objective of an algorithm is to understand programming logic (Goékoglu,
2017), a crucial aspect (Arabacioglu, Biilbiil, and Filiz, 2007). Gaining skills such as
problem-solving and analytical thinking, as mentioned, naturally comes from un-
derstanding the logic of programming. Pre-service teachers highlighting the im-
portance of learning programming logic and stating the connection between pro-
gramming, analytical thinking, and mathematics may indicate their understanding
of programming logic and acquisition of the mentioned skills.

Mathematics is inherent in programming. Pre-service teachers have mentioned
that blending mathematics with programming can be achieved by developing
mathematical software. They expressed that mathematics is already integrated into
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programming, and this integration could potentially increase interest in mathe-
matics. Furthermore, they highlighted the benefits of conducting fun mathemat-
ics teaching, especially contributing to digital mathematics understanding in the
digital age. Research has shown that learning programming facilitates students’
understanding of mathematics and motivates them to learn mathematics (Barak
and Assal, 2014). Moreover, it increases students’ mathematical and technological
competencies (Leonard et al., 2016). Accordingly, it can be said that pre-service
teachers have gained awareness about the advantages advocated in the literature
regarding programming, especially in terms of mathematics.

Throughout the course, topics given to pre-service teachers were presented
practically, supported by various assignments, as recommended (Arabacioglu,
Biilbiil, and Filiz, 2007; Akinci and Diibiis, 2022). Pre-service teachers were ob-
served to emphasize different teaching methods thanks to the course. It is seen
that the course, which provides applied education, has increased the awareness
of pre-service teachers in terms of teaching methods. It can be said that the Algo-
rithm and Programming course will be beneficial not only in terms directly related
to concepts such as technology and software but also in imparting teaching skills,
methods, and principles associated with teaching.

Pre-service teachers highlight the potential contributions of the Programming
course, integrated into the undergraduate curriculum of primary mathematics ed-
ucation. They believe that the course can offer individuals a fresh perspective, aid
in developing creative thinking, problem-solving, and analytical skills, and capture
the interest of students in the digital age. It is known that writing codes enhance
cognitive skills such as looking at a given problem from different perspectives,
finding the shortest solution, recognizing the relationship between events, system-
atic thinking, and creative thinking (Fesakis and Serafeim, 2009; Goksoy and Yil-
maz, 2018). Individuals are recommended to learn programming to acquire digital
literacy, problem-solving, analytical thinking, spatial thinking, project creation,
solution generation, collaborative work, and hands-on learning skills (Akpinar &
Altun, 2014). Therefore, it is seen that the emphasis of pre-service teachers on these
benefits based on their learning processes is in line with the literature.

On a personal level, pre-service teachers specifically mention that their com-
puter usage skills have improved, they can establish a relationship between math-
ematics and programming, they have acquired a new skill towards a different pro-
fession, and they have even learned English concepts. In the literature, it is shown
that one of the biggest challenges in learning programming is that programming
languages are in English (Arabacioglu, Biilbiil, and Filiz, 2007), and learners’ pro-
ficiency in a foreign language has a meaningful impact on their self-efficacy in
programming (Akcay and Coklar, 2018). However, in this study, pre-service teach-
ers emphasize that they learned English concepts as a contribution of the course.
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This conclusion can be attributed to the practical teaching approach of the course,
which involves hands-on learning through a structured sequence covering algo-
rithm design, block-based programming, and programming language instruction.

The drawbacks of the course, as mentioned by teacher candidates, include po-
tential issues for those without access to a computer. Additionally, spending ex-
tended periods in front of a computer may result in problems such as back pain.
The candidates emphasized that the learning process requires patience. Only one
participant expressed negative views about programming and mentioned the un-
necessary nature of the course. Considering that learning programming is posi-
tively associated with mathematical thinking (Cevahir and Ozdemir, 2017), mo-
tivation (Yilmaz and Cakur, 2019), self-efficacy belief, and attitude (Ozyurt and
Ozyurt), it is possible that the student expressing negative thoughts may lack some
of these factors. Moreover, a positive attitude toward programming ($ahin, Kork-
maz, Cakir ve Erdogmus, 2019) is recognized to have a positive correlation with
the eagerness to learn programming and the conviction that it will be beneficial in
one’s professional life (Benli and Tek, 2021). Also, a lack of motivation has been
reported to have a negative impact on learning programming (Sayginer and Tiiz{in,
2017). Therefore, the negative attitude of the teacher candidate may be related to
the reasons mentioned in the literature.

RESULTS AND RECOMMENDATIONS

The positive opinions shared by pre-service teachers regarding the Algorithm
and Programming course align with existing literature, leading to the conclusion
that the course is appropriate within the context of the primary mathematics edu-
cation program. According to the findings of the study, it can be inferred that the
course is compatible with the primary mathematics teacher education curriculum.
Based on the opinions of pre-service teachers, there is an increase in their digital
literacy and the acquisition of programming skills, which are 21st-century skills.
Additionally, it is determined that pre-service teachers grasp the logic of program-
ming and, as a result, perceive a relationship between mathematics and program-
ming. Pre-service teachers, inspired by their learning processes in the course, em-
phasize teaching methods and believe that their analytical and creative thinking
skills have improved, providing them with a different professional experience.

This study is limited to 15 pre-service teachers who took the Algorithm and
Programming course in the primary mathematics education program of a state
university and completed the course based on the criteria mentioned above. The
pre-service teachers learned course content with the concepts of algorithms, block-
based visual programming, and the Java programming language sequence by the
course instructor. The outcomes of presenting the course with a different program-
ming language or content can be explored in future studies. Moreover, the current
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mathematics levels of pre-service teachers, which may be closely related to their
programming skills, can vary in pre-service teachers from a different university.
Therefore, conducting similar studies with different pre-service teachers is import-
ant for the generalizability of the results.

Basedonthefindingsoftheresearch,thefollowingrecommendationscanbemade:
o The course should be delivered in an applied manner.

o The course content should be structured to cover the concepts of algo-
rithm, visual block-based programming applications, and programming
language sequentially.

o Toensurethatthecourseoutcomesareadequatelyacquired, theinfrastructure
of faculties should be made suitable for students who do not own a computer.
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