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Ozet: Bu arastirmada, Ortadgretim Proje Hazirlama dersinde Android programlama ile robotik
programlama 6grenen dgrencilerin programlama 6z yeterliliklerine ve performanslarina etkileri
arastirilmaktadir. Arastirmada karma yontem ve yakinsayan paralel desen kullanilmustir.
Aragtirmanin yar1 deneysel bir ¢alisma olmasindan dolayi, otuz li¢ ortadgretim 6grencisi kontrol
grubu, otuz ii¢ ortadgretim Ogrencisi deney grubu olarak toplamda altmis alti &grenci
aragtirmanin  0rneklemini olusturmaktadir. Arastirmada, deney grubu i¢in Android
programlama Ggretim tasarimi ve kontrol grubu igin robotik programlama Ggretim tasarimi
hazirlannmstir. Ik basta programlama 6z yeterlilik 6lcegi gelistirilmistir. Daha sonra
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programlama Oz-yeterlilik Olcegi On-test, Ogretim programlar1 igerisindeki etkinlikler
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ve odak grup goriismeleri sorulari kullanilmistir. Elde edilen bulgular sonucunda, 6n test olarak
uygulanan programlama 06z yeterliligi Olceginin kontrol grubu ve deney grubu puan
ortalamalarinda anlamli bir fark oldugu ortaya c¢ikmistir. on haftalik programlama dersleri
sonucunda 6grencilerin programlama 6z yeterlilik diizeyleri, baslangica gore yiiksek ¢ikmustir.
Deney ve kontrol gruplarinda, programlama 6z yeterlilik erisi puanlarina bakildiginda anlamli
bir fark goériilmiistiir. Odak grup goériisme verileri analizi sonucunda, kontrol grubu ve deney
grubu 6grencilerinin programlamaya yonelik diisiincelerinin hem olumlu hem olumsuz oldugu
goriilmektedir.
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Ogrenenlerin 21. yiizy1l yeteneklerini ilerletmeyi amaglayan programlama ya da kodlama egitimi ile,
problemleri ¢ozen, bilgiler {ireten ve bilgiyi aktif olarak kullanan, elestirel diisiinen, girigsimei ve es duyum
yapan bireyleri topluma hazirlamay1 hedeflemektir. Uluslararasi yapilan kodlama etkinlikleri ve agik kitlesel
¢evrimici 6grenme ortamlarinda hizmete sunulan programlama 6gretimleri bilgi islemsel diisiinme becerisinin
21. yiizy1l becerileri arasinda yerini almasindan sonra daha ¢ok 6nem kazanarak yayginlagmistir. (Yauney,
Bartholomew & Rich, 2023). Ogrenenlerin bu yetenekleri kazanip kullanmalari igin uygulanmasi gereken
yontemlerden birisinin, programlamanin ya da kodlamanin 6gretilmesi oldugunu gosteren galigsmalar vardir
(Williams & Cernochova, 2013:2; Giinii¢, Odabas1 & Kuzu, 2013:436).

Hizla ilerleyen yasamda yeni yetisen geng nesillere varolan programlar tiiketmek yerine, genglere yeni
gelistirilen uygulamalari iiretebileceklerinin gosterilmesi amaclanmaktadir. Bilim ve teknoloji merkezli bir
diinyada iiretebilen bir iilke olabilmesi adina bireylerin kodlama yetkinliklerine 6nem verilmektedir. Boylece
programlama ve kodlama yetenegi, ayr1 bir arastirmanin bilim ve faaliyet alanlarinda ve 6grenme-6gretme
stireclerinde temel diizeyde sahip olunmasi gereken bir yeterlilik haline gelmistir (Kdse & Tiifekei, 2015).

Bilisim teknolojileri temellerinin esaslarindan biri olan programlama egitimi, yazilim uygulamalariin
varolusunu ve siirekliligini gergeklestiren énemli bir 6gretim alani olarak karsimiza ¢ikmaktadir (Kert &
Ugras, 2009). Ogrencilere erken yaslardan baslayarak algoritma, kodlama ve programlama gibi kavramlar
zorunlu temel egitim kapsaminda kazandirilmaya baslanmasi onlara hayatlarinin ilerleyen yillarinda bilginin
islenebilirligi agisindan art1 deger katacaktir (Bybee, 2010; Cepni, 2017; Okuyucu, 2019). Programlama veya
kodlama o6gretiminin ¢ok Onemsenen ilk basamaginda programlama manti§i Ogretimi yer almaktadir
(Arabacioglu, 2006).

Programlama, grenenlerin matematiksel- kompiitasyonel becerilerini (degisken ve kosul ifadeleri gibi)
geligtirmekle birlikte, 6grenenler kod yazarken problem ¢dzmeye iligkin 6grenme stratejilerini, projeleri
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tasarlamay1 ve goriigler arasinda baglar kurmay1 6grenmektedirler. Yetenekler sadece uzman bilgisayarcilarin
degil her yasta, ugrasan ve meslekteki bireyler i¢in gerekli yeteneklerdir (Resnick, 2013).

Simdiki zamanlarda programlama yetenegi, 21. yiizy1l yeteneklerinde sahip olunmasi beklenen 6nemli
yetkinliklerden birisidir. Bilhassa bilinen bireylerin bu kavrami ifade etmesiyle birlikte pek ¢cok platformda
tartisildigy, egitim sistemlerine girmesi i¢in projelerin baslatilip yiriitiildiigii, 6zel sektoriin de bu girisimleri
biiyiik bir istekle destekledigi goriilmektedir. Bu durumun sonucunda, programlamay1 okul 6ncesi 6grenenlere
Ogretmek i¢in bazi programlama dilleri, alanlar1 ve uygulama yazilimlari olusturulmustur. Cogu ticretsiz olan
bu programlama dili araglariyla kod kullanmadan, siiriikle birak veya puzzle oynar gibi, uygulamalar
olusturma imkani elde edilmistir. Bu ortamlara Blok Programlama Ortamlar1 adi verilmektedir. Alice, Blockly,
App Inventor, Code Org ve Code Studio, Scratch, KoduLab ve Snap gibi bu tiir uygulama ortamlar1 yenilik
ifadesiyle nitelendirilebilir (Numanoglu & Keser, 2017).

Ogrenci diizeylerine gore yapilan arastirmalar incelendiginde, programlamanin &grencilerin
performanslarma etkisini olumlu sekilde etkiledigi goriilmektedir. Diger bir arastirmada ise, lise ¢cagindaki
bireylerin belirli bir dgretim programi kapsaminda programlama dersini basari ile 0grenmesinin nadir
gergeklesen bir durum oldugu saptanmig ve o ¢aglardaki bir birey i¢in sinirlari ¢izilmis bir program dahilinde
bir egitim siireci tamamlamanin sikic1 gelme durumunun programlama egitiminde de goriildiigi belirtilmistir
(Gerjak, 2017). Bu sebepten dolayi, ortaokul 5. smif itibariyle algoritma, programlama, veri tabani gibi
kavramlarin temel egitim biinyesinde kazandirilmasi gereken bilgi ve yetenekler olarak kabul edilmesi
gerektigine vurgu yapilmaktadir (Akpmar & Altun, 2014). Ulkemizde, 2012 yilindan sonra kodlama egitimi
ve bilisim teknolojileri egitimi 5. siniftan itibaren kademeli olarak egitim miifredatina alinmaya baslanmistir
(Saymn & Seferoglu, 2016).

Ogrencilerin ileri diizey programlama oOgrenimleri ile ilgili olarak ortadgretim ve iiniversite
egitimlerinde akademik basarilarinin artmasini sagladigi alanyazinda goriilmektedir. Konvalina, Stephens ve
Wileman (1983) arastirmalarinda iiniversitedeki kodlama dersindeki basarinin ve performansin; lisede yil sonu
not ortalamasi, lise matematik y1l sonu not ortalamasi ve ortadgretimde verilen bilisim teknolojileri dersleriyle
iliskili oldugunu ileri siirmiislerdir. Newsted (1975) arastirmasinda ise, Wisconsin Universitesi’nde
programlamaya giris dersindeki basariya etki eden faktorleri arastirdigini; programlamaya giris basarist ile yil
sonu not ortalamasi (genel akademik basari) arasinda anlamli bir iligki oldugu goriilmiistiir.

Klasik &gretim metodunun programlama derslerinde kullanimi, programlama dilinin yetersiz
Ogrenimine, problem ¢6zme becerileri ve ileride kullanacagi analiz ve tasarim becerilerinin az gelismesi neden
olur. Bu sebeple, programlama egitim-6gretiminin basarisi, giiniimiiz yasaminda ortaya ¢ikan sorunlara
uygulanabilirlik diizeyi ile dlgiiliir (Karabak & Giines, 2013). Bu sayede programlama egitimi ile tilkelerin
gelismislik diizeyleri artarak teknoloji alaninda zirveye ulasabilecekleri sdylenebilir (Demirer ve Sak, 2016).

Rountree, Robins ve Rountree (2003)’ m arastirmasinda, programlama o&gretiminin karsilastiklar:
engellerin ve zorluklarin; programlama ve kodlama 6gretiminin kompleks yapisindan, 6grenilenlere yonelik
bilgileri 6gretme, bu Ogrenilenlerle ilgili yeni metodlar gelistirme ve uygulamalarda program yazabilme
yetenegi olma gibi gerekliliklerden dolayr oldugunu belirtmektedirler. Bu durumun sebebi arastirildiginda
Ogrenciler, programlama ve kodlama 6greniminin teori ve uygulama ¢aligmalarinin ¢ok zor oldugunu ve bu
konuda kaygi ¢ektiklerini belirtmislerdir (Meisalo, Suhonen, Torvinen & Sutinen, 2002).

Programlama 6gretimi, 6grencilerde her kademede farkli ¢alismalarla gergeklestirilmektedir. Bununla
birlikte programlama 6greniminin diger derslerdeki basariya ve performansa etkilerinin olumlu diizeyde
oldugu arastirmalar sonucunda goriilmektedir.

Programlama egitiminin baglangi¢ ile gelisim siireglerinin, lilkemizde ve diinya genelindeki detaylar
asagida verilmektedir.

Ulkemizde Programlama Egitimi

Ulkemizde, okullardaki programlama ve kodlama egitimi ve &gretiminin gelistirilmeleri ile ilgili
yapilmig arastirmalar su sekildedir; 2006 senesinde yiiriirliikkte olan Bilisim Teknolojileri (BT) dersinde,
ilkdgretim programinda, ileri diizey uygulamalar1 6grenme alanlar1 olusturulmustur. Bu 6grenme alanlari
icinde bulunanlar; programlama kavrami, nesne tabanli programlama ve web tasarim konularidir (Giilbahar &
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Kalelioglu, 2018). 2012 yilinda yiiriirlige giren 69 sayili karar1 dogrultusunda BT dersinin ismi degistirilerek
“Bilisim Teknolojileri ve Yazilim” olmustur, 6gretim programina programlama ile yazilim 6gretimi ile ilgili
initeler eklenmistir ve 5. siif itibariyle temel programlama 6grenimini 6grenenler almaya baslamistir. Bu
sekilde, MEB’ nin yayinladig1 BT ve Yazilim dersinin 6gretim programi ile bilisim teknolojileri temellerini
en iyi ve etkin sekilde kullanan bireyler olarak yetistirilmesi amaglanmistir (Talim Terbiye Kurulu Baskanligi,
2012). 2016 y1ilinda yapilan yenileme sonucunda Bilgisayar Bilimi ismini alan ders, ortadgretimde Kur 1- Kur
2 olarak uygulanmaya baglanmistir. Ortadgretim diizeyinde Bilgisayar Bilimi dersi dgretim programi ile
secmeli ders seklinde verilmeye devam etmektedir. 2025 yil1 itibari ile Bilgisayar Bilimi dersinin ismi se¢meli
Bilisim Teknolojileri ve Yazilim dersi olarak degistirilmistir ve ders ayni 6gretim programi kapsamindadir.

Diinyada Programlama Egitimi

Estonya, Ekim 2012 tarihi ile 7 yasi itibariyle kiigiik yastaki ¢ocuklar ve gengler programlama 6gretimi
almaya baglamiglardir (Demirer & Sak, 2016). Kanada’ da programlama egitimi ve &gretimi, 6. siniflarda
zorunludur ve 2017 yili itibariyle 6gretim devam etmektedir (Simsek, 2019). Giiney Kore iilkesinin Bilim ve
Gelecek Planlama Bakanligi, ilkokul diizeyinden baslayip programlama ile ilgili derslerin zorunlu olacagini,
2017 senesinde ilkokul 6grencilerinin, 2018’ de ise ortadgretim dgrencilerinin asamali olarak programlama
ogretimi alacaklar1 aciklanmistir (Ozgakmak, 2014). 2013 yili Kasim ayi itibari ile Ingiltere’nin tiim
okullarinda Temel Bilgisayar Programlama egitimi ve Ogretimine baslanmustir (Salter, 2013). Ingiltere
hiikiimetinin ortadgretim 6gretim programinda yapilacak olan yenileme uygulamasimdan 6nce, 2014 yilim
"kodlama yili" ilan edilmistir ve bu sekilde Avrupa Birligi (AB)’ nde "c¢ocuklara kod 6gretme" bilincinin
olusturulmasi agisindan ilerleme yapilmigtir. Yapilan ilerleme ile birlikte, AB, 2013 senesi Kasim ayinda
Avrupa Kod Haftas1 (Europe Code Week) kutlamalar1 adi altinda gesitli atolye caligmalari, uygulamalar ve
etkinlikler diizenlemistir (Oymen, 2014; Demirer & Sak, 2016). Ayrica Norveg, Finlandiya ve Kuzey Avrupa’
nin diger iilkelerinde bilisim Teknolojileri 6gretimi erken yaslarda baslarken, italya, ispanya ve Fransa’ da 6.
smif ta baglamistir (Ceylan, 2020).

Tiirkiye ve diinya genelinde 21. Yiizy1l becerileri ile cocuk ve yetiskinlerin programlama yeteneklerini
gelistirmesi saglanmaktadir. Ayica bireylerin diizeylerine gore program olusturmak i¢in yazilan kodlari
gergeklestiren cesitli etkinlikler ve organizasyonlar diizenlenme ihtiyaci dogmustur. Bu organizasyonlarin,
etkinliklerin ve platformlarin birkagi sunlardir: “Code Org”, “Bilge Kunduz Etkinligi”, “Haydi Kizlar
Kodlamaya”, “Bilisim Garaj Akademisi”, “Kodlama Saati”, “Code Dejo”, “Code Club” ve “Khan Academy”
dir (Elgigek, 2019).

Diinyada da tilkemizde oldugu gibi programlama egitimi standartlar1 benzer bir siirecte yiiriitiilmektedir.
Bu sebeple, uluslararas1 bilisim platformunda gerceklestirilen tiim etkinlikler ve aktiviteler 6grenenlerin
programlama bilgisini ve 6z yeterliligini artirmaya yoneliktir.

Android (Mobil) Programlama

Giindelik hayatta kullanilan mobil cihazlara yeni 6zellikler eklenmekte ve bu sayede gii¢lii ve dinamik
bir 6grenme araci olduklari ortaya ¢ikmaktadir. Mobil cihazlar i¢in gelistirilen uygulama programlarinda yer
alan dzellikler egitimcilerin ve akademik camiasinin ilgisini ¢ekmis, bu yenilikler ile birlikte mobil 6grenme,
egitim-6gretimde yer almaya baslamistir (Bozkurt, 2015).

Android, Google tarafindan tiim mobil cihazlari i¢in gelistirilmekte olan Linux tabanli agik kaynak
(Open Source) igletim sistemidir. Sistemin agik kaynak olmasindaki sebep diger tiim ac¢ik kaynak projelerle
hemen hemen ayni1 amact benimsemesidir. Google Play oyun ve uygulama magazasi, Android isletim sistemi
iizerinden ¢aligmaktadir. Ayrica Android uygulamalara internet {izerinden farkli sitelerden de
ulasilabilmektedir (Arslan & Giilnar, 2014).

Google Play’ in destekledigi uygulama (¢alisir dosya) uzantisi “.apk’ dir. Android, aygitlarda kullanilan
uygulamalar yazan biiyiik ve genis bir gelistirici grubuna sahiptir. Android isletim sistemindeki ara katman
yazilimi, kiitiphaneler ve API, C programlama diliyle yazilmistir. Uygulama yazilimlari(.apk) ise, Java
uyumlu kiitiiphaneler igeren Apache harmony iizerine kurulu uygulama iskeleti lizerinden calisir (Stallman,
2021).
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Robotik Programlama

Robot kelimesi, ilk olarak Karel Capek (1920)’ de yazilan Rossum’ s Universal Robots adli eserinde yer
almistir ve daha sonra bu kelime tiim diinyada kullanilmaya baglanmistir. 1990 yilinda Maja Mataric’in robot
sOzciigii tanimlamasinda, gevresinden gordiigli bilgiler ile robotta var olan bilgi ile harmanlayarak calisma
prensibine uygun mantikli hareket edebilen makine olarak belirtilmektedir (Kursuncu, 2016). Daha sonra,
robot kelimesinden tiiretilen robotik sézctigii, 1941 yilinda Isaac Asimov tarafindan robotik kelimesi 1941° de
kullanilmigtir (Kiling, 2014).

Robotik kavrami; motorlari, mekanik malzemeleri, sensorleri ve kodlama ile ilgili kavramlari kapsayan
genis bir alani olusturmaktadir. Giiniimiizde robotik alanda artan yogun ilgi ile birlikte egitsel robotik kavrami
ilk defa sdylenmistir. Robotik ¢alismalarinda kullanilan egitsel robotik kitleri ilkokuldan ortadgretime kadar
tiim kademelerde yayginlagmaya baslamistir (Rogers, Wendell & Foster, 2010).

Simiilasyon yoluyla egitsel robot kitleri, bilissel uyumu gosteren gergek aktif ve etkin 6grenme
nesneleridir (Ruzzenente vd, 2012). Egitici robotik, dgrenenlerin hayatta yasanilan problemlerle karsilasip
¢Oziimler iiretmeleri ile uygun bir sistem yaratir ve olusturduklar1 ve gelistirdikleri robotlar araciligiyla
ogrenenler tarafindan 6grenirler (Eguchi, 2014).

Robotik kodlama donanim ve kodlamanin 6grenciler tarafindan birlikte ise kosulmasi gerektigi yogun
bir zihinsel ¢aba gerektiren zor bir siire¢ olarak degerlendirilmektedir (Cakiroglu & Kilig, 2020). Yaslari kii¢iik
olan 6grenenlere “Kodlama ve Robotik™ egitimi ile, kodlamaya dayali robotik ¢alismalar yapmalar1 pek ¢cok
beceriyi kazandirmak i¢in egitim- 6gretim sistemleri giincellenmektedir (Goksoy & Yilmaz, 2018). MEB
(2019) 6gretim programlarini incelendiginde ders ad1 degismese de dgretim programinda Robot Programlama
linitesinin yer almaya basladig1 goriillmektedir. Robotikle 6grenmeyi gelistiren 6grenme yaklagimlari, nihai
iriinden ziyade 6grenme siirecine odaklanilan proje tabanli, probleme dayali, tasarim yoluyla 6grenme,
ogrenci merkezli ve yapilandirmaci 6grenme yaklasimlaridir (Cakiroglu & Kilig, 2020). Gelismis iilkelere
bakildiginda, {ilkelerin kodlama &gretimlerini anaokulu egitimi verilen yas grubuna kadar 6grendikleri ve
egitsel robot kitleri sayesinde kiiciik yaslardan itibaren fen, teknoloji ve miihendislik egitimi vermekte
olduklar1 goriilmektedir (Sullivan & Bers, 2016).

Robotik programlama egitimlerin, bireylerin ilgi alanlarinda olmas1 ve bu ilgi alaninin gelistirilmesi,
iilkemizdeki programlama bilgi ve becerinin bagar1 diizeyini artiracagini ortaya ¢ikarmaktadir. Bu sebeple hem
donanim hem yazilim ile programlamanin gelistirilmesi robotik kodlama egitimleri ile gergeklesebilir
boyuttadir. Ayni sekilde mobil programlamanin gelistirilmesi ve ilgi alan1 olarak goriilmesi, programlamanin
ve egitimlerinin iilkemizdeki gelisimini artirabilecektir. Bu sekilde, uluslararasi platformlarda yetkin ve
nitelikli projeler ile yer edinilebilir.

Yapilan arastirmalar incelendiginde, ortadgretim oOgrencileri ile yapilan programlama Ogretimi
arastirmalarinin, diger egitim seviyesindeki 6grencilere gore ¢ok az sayida oldugu goriilmiistiir. Arastirma ile,
ortadgretim 6grencilerinin programlama 6z yeterlilik ve akademik basar1 diizeyleri hakkinda bilgi edinilmesi
saglanmigtir,

Aragtirmada, Ortadgretim Proje Hazirlama Dersinde Android Programlama ile Robotik
Programlamanin Ogrencilerin programlama 06z yeterliliklerine ve performanslarina etkisinin incelenmesi
amaclanmustir.

YONTEM

Arastirmanin Deseni

Karma yontem kullanilarak gerceklestirilen arastirmada, nitel ve nicel veriler ayni anda toplanmistir.
Bu kapsamda yakinsayan paralel desen arastirma modelidir. Arastirma modeli yaklasiminda arastirmaci nitel
ve nicel verileri ayn1 anda toplandiktan sonra, analizleri ayr1 ayr1 yapar ve elde edilen tiim verilerin sonuglari
karsilagtirilarak bulgularda verilerin sonuglarini dogrulayip dogrulamadigini inceler (Creswell ve Plano Clark,
2015). Yar1 deneysel desen kullanilan arastirma da dahil olmak iizere yar1 deneysel arastirmalar, 6rneklemin
rastgele secilmedigi durumlarda kullanilan, deney(D) ve kontrol(K) gruplarmin oldugu ve deneysel

1506



Esra Cesur, Tugba Yanpar Yelken

uygulamanin yapildigi arastirmalardir (Yildirim ve Simsek, 2003). Bu sebeple iki sinifin benzer 6zellikteki
subeleri arasinda seckisiz atama yolu ile biri deney(D) digeri kontrol(K) grubu olarak iki smif belirlenmistir.
Deney grubunda Android mobil programlama 6gretimi, kontrol grubuna ise Arduino robotik programlama
ogretimi uygulanmustir. On test ve son test olan nicel verilerinin toplanmasinda kullanilan programlama
ozyeterliligi dlgegi sonuglari ile 6grencilerin performans degerlendirme puanlari1 hesaplanmistir. Odak grup
gdriisme ve giinliikler sonucunda elde edilen veriler, nitel verilerdir. ik basta, nicel veriler toplanmistir. Daha
sonra nitel verilerin toplanmasi sonrasinda analizleri ayni zaman igerisinde gergeklestirilmistir. D ve K
gruplarindan elde edilen nicel ve nitel verilerin analiz sonuglar1 karsilagtirilmistir. Nitel ve nicel verilerinin
sonuglarinin, birbirini destekleyip desteklemedigi gézlenmistir.

Birinci basamak ortadgretim 6grencilerinin programlama 6z yeterliliklerinin belirlenmesi, 6n test(O-
T) ve son test(S-T) olarak “Programlama Oz-yeterliligi Olgegi” ve dgrencilerin performans degerlendirme
puanlari ile gergeklestirilmistir. Ayrica, ayni esnada d6grencilerden ders bitimi goriislerini almak igin gilinliikler
ve ders 6gretim programinin sonunda odak grup goriisme ile nitel veriler toplanmistir. Bu sekilde, ortadgretim
Ogrencilerinin programlama 6z yeterliliklerini ve performanslarini belirlemek i¢in yapilan nitel ve nicel
analizlerin karsilastirilmasi arasinda uyumun olup olmadiginin daha iyi anlasilmas1 amaglanmustir.

Deney ve kontrol grubu olarak belirlenen ortadgretim 6grenci sayisi (N=66) ve programlama 06z-
yeterliligi Olgegi olusturma caligmasinda ortadgretim Ogrenci sayist (N=362) orneklemi secilmistir. Bu
arastirmada nitel ve nicel verilerin birlestirilmesinde 66 Ogrenciden elde edilen veriler kullanilmigtir.
Arastirmada, nicel veri toplamak i¢in Ogrencilerin programlama 6z yeterlilikleri ile ilgili iki 6l¢lim ve
performanslarini belirlemek i¢in bir 6l¢iim toplam ii¢ 6l¢iim yapilmustir. ilk &lgiim, programlama dgrenimi ile
ilgili 20 saatlik 6gretim programi baslangicinda programlama o6z-yeterliligi 6lgegi 6grencilere 6n test olarak
uygulanmustir. Ikinci 6l¢iim olarak, programlama 6grenimi 6gretim programinin bitiminde programlama 6z-
yeterliligi 6lcegi 6grencilere son test olarak uygulanmistir. Ugiincii 6lgiim ise, dgrencilerin 6grendikleri
programlama dili ile ilgili performans degerlendirme puanlaridir. Nicel verileri analiz ederken, 6n test(O-T)
ve son test(S-T) puanlarinin uyumlu olup olmadigi sonucuna varimustir, bununla birlikte 6grencilerin
performans degerlendirme puanlari igin de ayni istatistiki islemler yapilmistir. Daha sonra, tanimlayici
istatistikler ortaya konulmus ve diger degiskenler acisindan deney ve kontrol gruplarinda anlaml bir fark:
belirlemek i¢in istatistiksel gruplar arasinda karsilastirmalar1 yapilmastir.

Aragtirmada, Ogrencilerin programlama 0z yeterlilikleri hakkinda yar1 yapilandirilmis goriisme
sorular1 olusturulmus ve odak grup goriismeler hem kontrol hem deney grubunda yapilmistir. Goriismeler
yazili hale getirilmis ve i¢erik analizi yapilmistir. Ayni igerik analizi, giinliikler i¢in de gergeklestirilmistir. Bu
analiz nicel analizden bagimsizdir. Bdylece hem nitel hem nicel bilgilerin iliskilendirilmesi i¢in, birbirinden
farkli ve es zamanl olarak nitel ve nicel veri setlerini belirleyip analiz edilmistir. Bu dogrultuda, her iki veri
tirii de aragtirmanin amacin ortaya koymak icin esit diizeyde onemli goriilmiistiir. Sekil 1.’de yakisayan
paralel desen akis semasinin aragtirmadaki detaylar1 gosterilmektedir.
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Sekil 1

Arastirmanin Yakinsayan Paralel Desen Akis Semast

1.ADIM Nicel Kism Tasarlama || Nitel Kism Tasarlama
Programlama 06z yeterliligi 0l¢egi ve || Odak grup goriisme ve giinlik
performans degerlendirme formu || uygulanmistir. Nitel veri igin

olusturulmustur.  Nicel veri i¢in izinler || izinler almmistir ve veriler
almmistir. Iki simif belirlenmistir ve yar1 || toplanmugstir.
deneysel desen vyaklasimi uygulanmistir.

2.ADIM Nicel Verilerin Analizi || Nitel Verilerin Analizi
Deney ve Kontrol gruplarina gelistirilmis || Tema gelisim prosediirleri
Programlama Oz yeterliligi Olcegi 6n test || kullanilarak nitel veri analizi
ders baslangicinda uygulanir. Ders bitiminde || yapilmistir. Odak grup goriisme
Olcek son test olarak uygulanir. Performans || ve giinliiklerin igerik analizi
degerlendirme formu ile &grencilerin || yapilmistir.

performans puanlari belirlenir. On test ve
son test ile diger degiskenlerin analizi yapilir.
Ayrica performans degerlendirme puanlar
analizi de yapilir. Tanimlayici istatistikleri
yapilir.

3.ADIM Kontrol ve Deney Grubu Sonuc¢larini Birlestirmek icin Strateji Kullanimi
Kontrol ve deney grubu analiz sonuglar1 karsilagtirilir,

Kontrol ve deney grubundaki farkliliklar diger degiskenlere dayandirilarak
belirlenir ve elde edilen boyutlar sonucunda organize edilmis bir goriintiide
farkliliklar incelenir.

Igerik analizi, kontrol ve deney grubu icin karsilastirilir hale getirilir. Temalar

sayilara donitistiiriiliir ve karsilastirilarak iliskilendirilir.
4. ADIM Birlestirilmis Sonuc¢larin Yorumlanmasi

Kontrol ve deney grubu igin ¢ikan sonuglar birbirinden bagimsiz 6zetlenir ve

yorumlanir,

O-T ve S-T sonuglar1 gruplar adina yorumlanir. Performans degerlendirme
puanlar1 her grup i¢in yorumlanir.

Odak grup goriismeleri ve giinliikler her grup i¢in yorumlanir.

Kontrol ve deney grubu verilerinin sonuglarinin birlesim noktalari, birbirlerinden
ayrildiklar taraflar1 ve birbirleriyle iliskili olup olmadiklar: aciklanir.

ADDIE Modeli

Arastirmada ADDIE tasarim modeli kullanilmistir. Modelin ad1 Ingilizce sozciikler olan Analysis(A)
(Analiz), Design(D) (Tasarim), Development(D) (Gelistirme), Implementation(I) (Uygulama), Evaluation(E)
(Degerlendirme) sozciiklerinin ilk harflerinin bir araya gelmesiyle olusmustur. Sekil 2.” de ADDIE Tasarim
Modelinin sematik gosterimi asagida verilmektedir.
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Sekil 2
ADDIE Modeli Semasi
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Kaynak: (Grafinger, 1988)

ADDIE tasarim modeli, egitim i¢in kullanilan bir model olarak planlanmayi, gelistirilmeyi,
uygulanmay1 ve son olarak degerlendirilmeyi kapsar ve bu kapsamda 6gretim alanini, 6greteni, 6greneni,
6lgme degerlendirmeyi ve dig faktorleri de dahil eden bir 6gretim tasarimi modelidir (Gustafson & Branch,
2002).

ADDIE modeline gore, arastirmanin analiz basamaginda, ortaggretim Ogrencilerinin donanim ve
yazilim teknolojilerinin birlestirilmesi ile daha rahat yasamlarin tiim diinyada etkili olabilmesini saglayacak
spesifik bir ¢aligma planlanmistir ve bu ¢aligma i¢in programlama 6z yeterliligi kavrami dogrultusunda egitim
ve Ogretim ortaminin daha etkili ve kalici olacagl diisliniilmiistiir. Tasarim asamasinda ise, etkinliklerin
planlanmasi ve sonrasinda uygulanmasi gergeklestirilmistir. Yakinsayan paralel desen yontemi ile 6nce nicel
sonra nitel verilerin toplanip analiz edilmesi sonucunda deney ve kontrol gruplarin sonuglarini birlestirmek
icin strateji belirlenir. Oncelikle, kontrol ve deney grubu analiz sonuglar1 karsilastirilir. Ortaya cikan
farkliliklar diger degiskenlere dayandirilarak belirlenir ve elde edilen temalar sonucunda organize edilmis bir
goriintiide farkliliklar incelenir. Gelistirme asamasinda deney grubunun mobil programlama etkinlikleri ve
kontrol grubunun robotik programlama etkinliklerinin sinif ortamina uygun olarak hazirlanmasi ¢aligilmigtir.
Uygun dgrenme ortami yaratilmaya ¢alisilmistir. 20 saatlik robotik ve mobil programlama 6gretim programlari
olusturulmus ve bu dogrultuda her iki grup icin de ¢alisma kagitlar1 olusturulmustur. Ogretim yontemi olarak,
anlatim ve gosteri yontemleri kullanilmasi uygun goriilmiistiir. Degerlendirme siirecinde her iki grup icinde
olusturulmasi uygun goriilmiis olan performans degerlendirme formlari tasarlanmistir. Uygulama asamasi, 20
saatlik 0gretim programlarinin, uygun smif ortamlarinda, ¢caligma kagitlar1 ile anlatim ve gdsteri yontemleri
etkinliklerin gerceklestirilmesi ve performans degerlendirme formlarinin O6grencilerin etkinliklerdeki
performanslarina gore doldurulmasi ile sonuglanir. Degerlendirme asamasida, Kontrol-G ve Deney-G’ larma
on test(O-T) ve son test(S-T) adina uygulanmakta olan ortadgretim diizeyi programlama 6z yeterliligi dlcegi
analiz sonuglari ile performans degerlendirme formu sonuglarinin nicel analizleri yapilmistir. Ders sonrasi
ogrencilerin yazdiklar1 gilinliiklerin ve odak grup goriismelerin icerik analizi yapilmistir. Giinliiklerin ve
gorlismelerin igerik analizleri temalar olusturularak gerceklestirilmistir. Bu dogrultuda analizler sonucunda
deney ve kontrol gruplarinin birlesim noktalari, birbirinden ayrildiklar: taraflar1 ve birbirleriyle iligkili olup
olmadiklar1 agiklanmis olur.

Cahsma Grubu

Bu arastirma, yar1 deneysel desen olarak uygulamali bir ¢alisma olmasi sebebiyle bir ortadgretim
okulunda Proje Hazirlama dersini alan iki smifta uygulanmigtir. Mersin’ in Yenigehir il¢esinin bir anadolu
lisesinde 10. smifta grenim goéren 66 Ggrenciye deneysel calisma yapilmistir. Deney(D-G) grubunda 33
Ogrenen (mobil programlama), kontrol(K-G) grubunda ise 33 6grenen (robotik programlama) bulunmaktadir.
Arastirmanin yar1 deneysel ¢aligma grubunda bulunan 6grenenlerin cinsiyetlerine gore dagilimlart Tablo 1.’
de gosterilmektedir.
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Tablo 1

Yar1 Deneysel Uygulama Calisma Grubunda Bulunan Ogrencilerin Cinsiyet(C) Degiskenine Gore Dagilimlar

©) (DG) (KG) (T)

f % f % f %
Kiz 16 48 19 58 35 53
Erkek 17 52 14 42 31 47
Toplam 33 100 33 100 66 100

Tablo 1 incelendiginde, ¢alisma grubunda yer alan 6grenenlerin say1s1,35” 1 kadin (%53), 31’ 1 ise
erkek (%47)’ dir. Deney grubunda 33 (%50) kontrol grubunda ise 33 (%50) 6grenen yer almaktadir. Deney
grubundaki 6grencilerin sayisi; 16’s1 kiz (%48), 17’si erkektir (%52). Kontrol grubundaki 6grencilerin sayisi
ise; 19” u kiz (%58), 14’ i erkektir (%42).

Aragtirmada, nitel olarak odak grup goriisme sorulari ile giinliik formunun olusturularak goriislerin
alindig1 calisma grubu, uygulama yapilan 66 Ogrenciyi kapsamaktadir. Odak grup goriisme sorulari igin
calisma grubu, kontrol grubu icin 5-6’ sar 6grenciden olusan 6 grup ve deney grubu i¢in 5-6’ sar 6grenciden
olusan 6 grup toplam da 12 gruptan olusturmaktadir. Gruptaki 6grenci sayisi, uygulama yapilan ¢caligma grubu
ile ayn1 olup toplamda 66 6grenciyi igermektedir.

Tablo 2

Odak Grup Gériisme Calisma Grubundaki Ogrencilerin Cinsiyet Degiskenine Gore Dagilimlar

Glar DG KG T
K E K E K E
Grupl 5 - 3 3 8 3
Grup2 3 3 2 4 5 7
Grup3 5 - 4 2 9 2
Grup4 - 5 5 - 5 5
Grup5 - 6 3 2 3 8
Grup6 3 3 2 3 5 6
T 16 17 19 14 35 31

Tablo 2.” de goriildiigii iizere, odak grup goriigme ¢aligma grubundaki 6grencilerin deney grubu
stirasma gore sayilari, 5 kiz(K) 6grenci, 3 kiz(K) 3 erkek(E) 6grenci, 5 kiz(K) 6grenci, 5 erkek(E) 6grenci, 6
erkek(E) 6grenci ve 3 kiz(K) 3 erkek(E) 6grenci olmak iizere toplam(T) 33 &grencidir. Kontrol grubu sirasina
gore 0grenci sayilari, 3 kiz(K) 3 erkek(E) 6grenci, 2 kiz(K) 4 erkek(E) 6grenci, 4 kiz(K) 2 erkek(E) 6grenci, 5
kiz(K) 6grenci, 3 kiz(K) 2 erkek(E) ogrenci ve 2 kiz(K) 3 erkek(E) 6grenci olmak {izere toplam(T) 33
ogrencidir.

Veri Toplama Aragclari

Arastirmadaki yer alan veri toplama araglari; ortadgretim 6grencileri diizeyine yonelik programlama
ozyeterlilik olgegi, performans degerlendirme formu, 6grenci giinliigii ve odak grup goriismeleridir. Asagida
tiim veri toplama araclar1 ayrintili bir sekilde agiklanmaktadir.

Ortadgretim Ogrencileri icin Programlama Oz-yeterliligi Olcegi

Programlama veya kodlama bilgisi az olan ve Bilgisayar Bilimi dersi segen lise 6grencilerine yonelik,
programlama ozyeterliligi konusunda saptamalarin tespit edilmesi 6gretim siirecine etkili ve olumlu bir katki
saglamaktadir. Programlama ile ilgili bilgisi olan kii¢iik yas grubu 6grencilerinin hazirbulunusluk diizeyine
bakildiginda, lise 6grencilerinin ilkokul- ortaokul ve iiniversite 6grencileri arasinda gegis siireci olusmasindan
dolay1, ozyeterlilik calismasi yapilmasi gerekmektedir. Bundan dolayi, “Lise diizeyi 0grencilerine yonelik
programlama 0z yeterliligi Ol¢egi” gecerlik ve giivenirlik c¢alismasinin gergeklestirilmesi gerekliligi
gorlilmistiir.”
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Olgegin gelistirilmesi ile ilgili tiim analizler yapilmis ve sonug olarak, olgegin giivenirligi ve
gegerligini saglandig1 goriillmiistiir.

Performans Degerlendirme Formu

Aragtirmada hem deney hem kontrol grubu 6gretim programi uygulanmasi esnasinda ders sonu
degerlendirme amaciyla kullanilmak tlizere hazirlanmis performans degerlendirme formlari, her 6grencinin
ortaya cikardigi iirlinlere ve elde edilen kazanimlara yonelik puanlar icermektedir. Deney ve kontrol gruplari
icin ayr1 ayri kazanimlardan olugan 29 maddelik performans degerlendirme formlari, {i¢ alan uzmani tarafindan
incelenerek 6lgme degerlendirme amaciyla kullanima uygun bulunmustur.

Deney ve kontrol gruplari i¢in 29’ ar maddeden olusan performans degerlendirme formlar1 kazanim
ifadelerini icermektedir. Her dersin sonunda ders 6gretmeni tarafindan doldurularak her grubun 6grencileri
icin 10 haftalik derslerin sonunda performans degerlendirme puanlari elde edilmektedir. Bu sekilde hem deney
hem kontrol grubundaki 6grencilerin performans degerlendirmeleri hesaplanmustir.

Ogrenci Giinliigii

Arastirmada deney ve kontrol grubu icin her dersin sonunda 6grencilerin goriislerini almaya yonelik
giinliik formu olusturulmustur. Formu dolduracak 6grenciler, deney grubu 6grencileri 10-E subesi (Android-
Mobil programlama), kontrol grubu 6grencileri 10-D subesi (Arduino- Robotik kodlama) olarak belirlenmistir.
Bu dogrultuda, her grubun 6grencileri tarafindan her hafta derste 6grendiklerine yonelik fikir ve duygularim
giinliige aktarilmalari saglanmistir. Google Formlarda olusturulmus olan 6grenci giinliigii formu, giinliik ad1
(ders konusu), 6grenci adi soyadi, numarasi, smifi, diigsiinceleri ve tarihini i¢ermektedir. MEB’nin bilgi
paylasim platformu olarak belirlenen Egitimde Bilisim Ag1 (EBA) platformunda ders 6gretmeni tarafindan
daha dnce paylasilan 6grenci giinliigli formunun linki deney ve kontrol grubu 6grencilerine ulastirilmistir. Her
dersin sonunda dgrencilerin bu linke tiklayarak giinliigii doldurmalar saglanmistir.

Odak Grup Goriisme

Arastirmada deney ve kontrol gruplari ile ayr1 ayr1 odak grup goriismesi yapilmustir. 10 haftalik ve 20
saatlik aldiklar1 O0gretim programlar1 hakkinda daha detayli bilgiye sahip olmak igin, her iki gruptaki
ogrencilerden odak grup goriisme yontemiyle fikirleri alinmistir. Ekiz (2003) gore odak grup goriismelerinin
amaci, belirlenmis bir konu ile ilgili katilimcilarin goriislerine, yasanmigliklarina, tecriibelerine, ilgilerine,
egilimlerine, algilarina, tutum ve aligkanliklarmma ve duygularmma dair detayli ve c¢ok yonlii nitel bilgi
edinmektir. Bu dogrultuda, her odak grup i¢in 6grenci sayis1 6 olarak belirlenmistir.

Veri Toplama Siireci

Proje Hazirlama dersinde 10 haftalik (20 saatlik) uygulama siirecine yonelik hazirlanmis kontrol ve
deney gruplarinin etkinlik planlar1 dogrultusunda, egitim &gretim haftasiin 3. Hafta- 13. Hafta araliginda
kontrol ve deney gruplarina deneysel ¢aligma yapilmistir. Bu ¢calismada ortadgretim 6grencilerinin Arduino ile
robotik kodlama ve Android ile mobil programlama uygulamalarini yaparak égrenmeleri amaglanmistir. Her
iki grup 6grencilerine her hafta bitiminde giinliikk doldurmalari istenmistir.

Arastirma esnasinda gelistirilen Programlama Oz yeterlilik 6lgegi (Cesur Ozkara & Yanpar Yelken,
2020) on test olarak Ogretim tasarimlarina baslamadan 6nce 6grencilere uygulanmistir. 10 haftalik egitim
stirecinin tamamlanmasindan sonra son test olarak programlama 6z yeterliligi 6l¢egi aym sekilde dgrencilere
uygulanmistir. Ayrica, uygulamalarin tamamlanmasi sonucunda ders 6gretmeni kontroliinde her 0grenci
tarafindan performans degerlendirme formu doldurulmustur. Doldurulan form sonucunda O6grencilerin
uygulamalara yonelik performanslari goriilmektedirler.

Ayrica 6grenci giinliiklerinin yanmi sira odak grup goriisme sonucunda her iki grubun goriigleri

almmistir. Boylece, nitel veri olarak, 6grenci giinliikleri ve odak grup goriisme sorularinin yanitlar1 elde
edilmistir.
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Arastirmada, deneysel ¢aligsmanin gergeklestirilmesi i¢in, dncelikli olarak gruplar belirlendikten sonra,
10 hafta — 20 saatlik deneysel islem uygulama takvimi olusturulmustur. Bu takvim dogrultusunda deneysel
calisma gerceklestirilmistir. 10 haftalik uygulama siireci i¢erisinde, deney grubu Android-mobil programlama
ile ilgili etkinlikler, kontrol grubu robotik kodlama ile ilgili etkinlikler 6grenciler tarafindan yapilmistir.

Uygulama siirecinde, ders anlatimma ge¢meden oOnce hem kontrol hem de deney grubuna,
programlama kavrami ve Arduino ile Android programlama ile ilgili sahip olduklari tiim bilgiler sorulmustur.
Bu bilgiler dogrultusunda, 6grencilerin ¢cogunun robotik kodlama ve mobil programlama ile ilgili pek bilgiye
sahip olmadiklar1 goriilmiistiir. Ogrencilerin hazir bulunusluk bilgilerinin belirlenmesi sonucunda, 10 haftalik
egitimler baglamistir.

Ogrencilerin hazir bulunusluk diizeyleri belirlenirken, bir ders saati igerisinde her iki gruba da ayni
uygulamalar yaptirilmigtir. Bu uygulamalar tamamen algoritma kavramini Ogretmeyi igermektedir.
Algoritmanin tanimi, algoritma semasi olusturma ve algoritmik sembollerin hepsi iki veya {i¢ 6rnek ile soru
cevap yontemiyle d6grencilerle birlikte ¢ozilmiistiir.

Algoritma ile ilgili her iki gruptaki 6grencilere 6dev verilmistir ve ddevi dersin ilk haftasinda
Ogrencilerden kagida algoritma semasinin hazirlanmis sekilde getirmeleri istenmistir. Asagidaki basliklarda
deneysel ¢alismanin egitim 6gretim siirecinin kontrol ve deney gruplarmin haftalik olarak detayli anlatimlari
yer almaktadir.

Verilerin Analizi
Arastirmada ortaya ¢ikan nicel ve nitel verilerin analizleri agagida ayrintili bir sekilde belirtilmigtir.
Nicel Verilerin Analizi

Ortadgretim 6grencileri ile yapilmis olan deneysel aragtirmada, programlama 6z-yeterlilik 6l¢eginin
(O-T) ve (S-T) icin kullanilmas1 uygun goriilmiistiir. Deney(D) ve kontrol(K) gruplara dlcegin ayr1 ayri
uygulamasi yapilmistir ve elde edilen verilerin dagiliminin normalligine bakilmigtir. Normallik i¢in her grubun
orneklem sayisinin 33 olmasindan dolay1 Shapiro-Wilks normallik testinden faydalanilmistir. Shapiro-Wilks
testlerinde ortaya ¢ikan p>0,05 degerinden daha biiyiik bir sayisal veriye sahip olmasi ile birlikte verilerin
normal dagilima uygun oldugu goriilmektedir (Kalayci, 2014). Dagilimin normalligi testi sonuglar1 Tablo 3.’
te verilmistir.

Tablo 3

Normallik Testi Sonuglar

Shapiro-Wilk

Degiskenler Gruplar Istatistik sd p
Programlama Oz yeterliligi Olgegi On test DG 0,939 33 0,630
KG 0,967 33 0,398
Programlama Oz yeterliligi Olgegi Son test DG 0,974 33 0,583
KG 0,980 33 0,790
2 ceee A o Pilot Calisma
Programlama Oz yeterliligi Olcegi (DG ve KG) 0,993 367 0,073
< . DG 0.974 33 0,583
Performans Degerlendirme KG 0.967 33 0398

Tablo 3. incelendiginde, arastirmada kullanilan programlama 6z yeterliligi 6l¢eginin 6n-test ve son-
testi ile performans degerlendirme testinin toplam puanlariin ve 6lgegin tiim alt boyutlarinin normal dagilim
seklinde goriildiigii (p<0,05) belirlenmistir. Bu durumda arastirmada iki farkli 6rneklem grubu puan
ortalamalarinin karsilagtirilmasi i¢in bagimsiz gruplar t-testi (Kalayci, 2014) uygulanmistir. Arastirmada
analizi yapilan nicel veriler SPSS 24.0 paket programinda ¢6ziimlenmistir ve ¢aligmanin tiim verileri 0,95
puaninda (p<0,05) olarak test edilmistir.
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Nitel Verilerin Analizi

Ogrencilerden her dersin sonunda Arduino ve Android uygulamalari hakkinda gériislerini almak igin
ogrenci giinliiklerini yazmalar1 istenmistir. Ayrica, 10 haftalik etkinlik uygulamasi hakkinda 6grencilerin
goriislerinin alinmasi i¢in odak grup goriismeler yapilmistir. Her haftanin sonunda, iki gruptaki 6grencilerden
giinliiklerin yazilmasi istenmistir. Odak grup goriismelerde ise, iki gruptaki 6’sar kisilik 6grencilerin ayri ayri
bir araya getirilerek goriisme sorularinin sorulmasi, ses kayitlarinin alinmasi saglanmis ve daha sonra bu
kayitlar, metin haline doniistiiriilmiistiir. Yapilmis olan tiim c¢alismalar sonucunda belirlenen veriler, igerik
analizi ile degerlendirilmistir. Icerik analizinin yapilmasi ile ortaya cikan verilerin her biri igin farkl
uzmanlardan analiz yapilmasi istenmistir. Uzmanlardan gelen igerik analizleri sonucunda, giivenirlik formiilii
kullanilmigtir (Gilivenirlik = Goriig Birligi / (Goriis Birligi + Goriis Ayriligi)) (Miles ve Huberman, 1994).
Asagida bulunan Tablo 4.” te nitel igerik analizi yapilan nitel verilerin temalari, alt temalar1 ile Miles ve
Huberman katsay1 degerleri verilmistir.

Tablo 4

Nitel Veri Analizi Sonuclari

Nitel Veri icerikleri Miles ve Huberman Giivenirlik
Katsayisi
1 Ogrenci Giinliigii (Arduino)
-Uygulamalar hakkinda bilgi 0,85
-Ders hakkinda goriisler 0,75
-Ders ile ilgili tutum 0,83
2 Ogrenci Giinliigii (Android)
-Uygulamalar hakkinda bilgi 0,92
-Ders hakkinda gortis 0,75
-Ders ile ilgili tutum 0,75
3 Odak Grup Gériisme Formu (Arduino)
-Programlamaya kars1 tutum 0,88
-Dersin kazanimlari 0,81
-Dersin olumlu yonleri 0,85
-Dersin olumsuz yonleri 0,85
-Ders i¢in oneriler 0,80
4 Odak Grup Goriisme Formu (Android)
-Programlamaya kars1 tutum 0,80
-Dersin kazanimlari 0,80
-Dersin olumlu yonleri 0,85
-Dersin olumsuz yonleri 0,83
-Ders i¢in oneriler 0,80

Tablo 4. incelendiginde, icerik analizinde elde edilen tema ve alt temalarin giivenirlik sonucuna
bakildiginda, 6grenci giinliigii giivenirligi %81, odak grup goriisme kayitlar1 giivenirligi %83 oldugu
goriilmektedir. Arduino 6grenci giinliigii temalarmin giivenirligi %81, Android 6grenci giinliigii temalarinin
giivenirligi %81, Arduino odak grup goriisme temalarinin giivenirligi %84 ve Android odak grup goriisme
temalarinin giivenirligi %82 olarak hesaplanmaistir.

BULGULAR

Arastirmanin alt problemlere iligkin elde edilen istatistiki analizler ve bulgular incelenmektedir.
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Lise Ogrencilerine Yonelik Programlama Oz Yeterliligi Olcegi ile ilgili Bulgular

Arastirmada gelistirilmis olan Programlama Oz yeterliligi Olgegi ortadgretim dgrencilerine 6n test
olarak 10 haftalik egitimin basinda ve son test olarak da 10 haftalik egitimin sonunda uygulanmistir. Caligma
grubu, Arduino robotik kodlama egitimi alan kontrol grubu, Android mobil programlama egitimi alan deney
grubu olarak iki ayr1 gruptan olugmaktadir. Birinci alt probleme gore, deney(D) ve control(K) gruplarinin
programlama erisi (son programlama yeterlilikleri-6n programlama yeterlilikleri) sonuglarinda anlaml bir
farkin olup olmadig1 incelenmistir. (D) ve (K) gruplarinin programlama erisi (S-T programlama yeterlilikleri-
O-T programlama yeterlilikleri) puanlarinda anlamli bir farkin olup olmadigmna iliskin verilerin analizinde
bagimsiz t-testi uygulanmugtir. 2018-2019 egitim 6gretim yili gliz doneminin baslangicinda ve sonucunda (D)
ve (K) gruplarinda yer alan toplam 66 6grenene 6n test(O-T) — son test(S-T) uygulanmstir. Asagida sira ile,
gruplarinin programlama erigi puan ortalamalarinin karsilastirilmasi yapilmustir.

Bu asamada yapilan &n teste gore gruplara bakilmigtir. Programlama 6z yeterliligi 6lgeginin O-T puan
ortalamasmin gruplarda anlamli bir farki gosterip gostermedigini ortaya ¢ikarmak amaciyla yapilan t-testi
sonuclar1 Tablo 5 ’te verilmistir.

Tablo 5

Deney ve Kontrol Gruplart Programlama Oz yeterligi 6lcegi On teste Ait T -Testi Sonug Tablosu

Gruplar N X S sd t p
KG 33 3,35 51121 63 1,262 0,212
DG 33 3,17 ,59289

p<0,05

Proje Hazirlama dersinde yapilan uygulamalar sonucunda, deney grubu 6grencilerinin Programlama
Oz yeterligi 6lgegi aritmetik puan ortalamalar1 (X= 3,17) olarak hesaplanirken, kontrol grubu &grencilerinin
Programlama Oz yeterligi 6lgegi aritmetik puan ortalamalar1 (X= 3,35) olarak hesaplanmustir. Tablo 5.
incelendiginde, kontrol grubundaki 33 &grencinin ortalamasi X=3,35 ve deney grubundaki 33 dgrencinin
ortalamasi X=3,17 olarak sonug belirlenmistir. Tablo 5’ teki bagimsiz gruplarda t testi sonuglarma gore
gruplarin Programlama Oz yeterliligi 6lceginden aldiklari puan ortalamalar1 arasinda %35’ lik anlamlilik
diizeyinde bir fark goriilmemektedir, p=0,21, p>0,05. Gruplarin ortalamalarinda goriilen farkin anlamli
¢tkmamast (D) ve (K) gruplarinmn O-T puan ortalamalarma gore birbiriyle es-deger oldugu seklinde
aciklanabilir. Her iki grubunda programlama 6z yeterliliginin benzer diizeyde oldugu sdylenebilir.

Ogrencilere uygulanan programlama 6z yeterliligi 6lgedi son testine gdre gruplarin puan ortalamalari
arasindaki iligkiye bakilmistir. Son test puan ortalamalarmin gruplarda anlamhi bir farki gosterip
gostermedigini belirlemek amaciyla yapilan t-testi sonuglar1 Tablo 6 *da verilmistir.

Tablo 6

Deney ve Kontrol Gruplart Programlama Oz yeterligi 6l¢eginin Son Teste Ait T -Testi Sonuglar

Gruplar N X S sd t p
KG 33 3,14 ,45243 64 -0,325 0,746
DG 33 3,18 ,55190

p<0,05.

Proje Hazirlama dersinde gergeklestirilen uygulamalar sonucunda, kontrol(K) grubu 6grencilerine
uygulanan programlama 6z yeterliligi Slceginin son test aritmetik puan ortalamalar1 (X= 3,14) seklinde
hesaplanirken, deney(D) grubu 6grencilerine uygulanan programlama 6z yeterliligi 6l¢eginin son test aritmetik
puan ortalamalar1 (X= 3,18) seklinde hesaplanmistir. Tablo 6’ da goriildiigii lizere bagimsiz gruplarda t testi
sonuglarina gore %5’lik anlamlilik seviyesinde gruplarin Programlama Oz yeterliligi dlgeginden aldiklar1 puan
ortalamalarinda anlamli bir fark goriilmektedir, (p=0,75, p>0,05). Kontrol grubundaki 33 O6grencinin
ortalamasi X=3,14 ve deney grubundaki 33 6grencinin ortalamasi1 X=3,18 dir. Gruplarin aldiklar1 10 haftalik
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programlama derslerinin sonucunda, gruplarda programlama 6z yeterliliklerinin es deger diizeyde oldugu
sOylenebilir.

10 Haftalik verilen programlama derslerinin sonunda, kontrol ve deney gruplarina son test olarak
uygulanmig olan programlama 6z yeterliligi 6l¢eginin analizleri sonucunda, kontrol grubunun programlama
0z yeterliligi ile deney grubunun programlama 6z yeterliligi ile es deger oldugu goriilmiistiir. Bunun yaninda,
son test olarak gruplara uygulanan programlama 0z yeterliligi 6lgeginin analizleri sonucunda, gruplarda
programlama 6z yeterliliginde anlaml1 farklilik olmadig1 goriilmiistiir. Sonug olarak, 10 haftalik programlama
dersinin kontrol ve deney gruplar1 6z yeterlilik diizeyleri {izerindeki etkisinde anlamli bir fark olmadigi
goriilmiistiir.

Gruplarin erisi puanlar arasindaki anlaml farka bakilmistir. “Android programlamanin” uygulandigi
(D) grubu o&grencileriyle, “robotik-Arduino programlamanin” uygulandigi (K) grubu 6grencilerinin
programlama 0z yeterliligi toplam erisi puanlar1 hesaplanmistir. Bu puanlar ile iki grubun aritmetik
ortalamalar1 ve standart sapmalar1 bulunmustur. Erisi puan ortalamalarinin gruplar arasinda anlamli bir fark
gosterip gostermedigini saptamak gerekcesiyle yapilan t-testi sonuglar: Tablo 7 *de verilmistir.

Tablo 7

D ve K Gruplarimin Erigi Puanlarimin T testi Sonu¢ Tablosu

Gruplar N Erisi X S Sd t p
DG 33 0,0885 0,63402 64 -2,686 0,009
KG 33 -0,3294 0,62997

Tablo 7. gbz 6niine alindiginda, Proje Hazirlama dersinde, robotik kodlamanin, Android programlama
becerisinde anlamli bir etkisini gosterip gdstermedigini ortaya ¢ikaran yapilan iliskisiz drneklemler igin t
testinde, dersteki robotik kodlama (K) grubunun dgrencilerinin S-T ve O-T erisi puan ortalamasi ile (X K =-
0,33), Android programlama (D) grubu dgrencilerinin S-T ve O-T erisi puan ortalamasi (X D =0,09) arasinda
anlamli bir fark goriilmiistiir [t (64) = 0,009, p>0,05]. Bu baglamda gruplarin erisi puan ortalamalar1 arasinda
anlamli bir fark oldugu tespit edilmistir.

Performans Degerlendirme Formu ile ilgili Bulgular

Proje Hazirlama dersinde yapilan uygulamalar sonucunda, “(D) ve (K) gruplarinin uygulamadan
sonraki performans degerlendirme puan ortalamalari arasinda anlaml bir farklilik var midir?”” sorusuna cevap
olarak gruplarinin performans degerlendirme puan ortalamalarinin karsilastirilmasi yapilmistir ve gruplarin
performans degerlendirme puan ortalamalar1 arasindaki iliskiyi ortaya ¢ikaran analizler ve sonuglar1 asagida
belirtilmektedir.

Proje Hazirlama dersinde yapilan 10 haftalik programlama etkinliklerinin sonucunda, dgrencilerin
performans durumlarini tespit etmek i¢in deney ve kontrol grubuna performans degerlendirmesi yapilmistir.
Onceden hazirlanmis olan performans degerlendirme formu, kontrol ve deney grubundaki &grencilere
etkinlikler sonucunda puan verilerek olusturulur. Bu bdéliimde, kontrol ve deney grubunun performans
degerlendirme puan ortalamalar1 arasindaki iligkiye bakilmigtir. Performans degerlendirme puan
ortalamalarinin gruplarda anlamli bir farkin olusup olusmadigini belirlemek amaciyla yapilan t-testi sonuglari
Tablo 8 ’de verilmistir.

Tablo 8

Kontrol ve Deney Grubu Performans Degerlendirme puan Ortalamalarina iliskin T Testi Sonug¢ Tablosu

Gruplar N X S sd t p
(X) 33 89,0909 6,78401 64 -0,761 0,449
(D) 33 90,4091 7,27093

p=0,00, p<0,05.
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T-testi sonu¢ tablosunun incelenmesi sonucunda, Proje Hazirlama dersinde, robotik kodlama
konusunda etkinlik yapan kontrol grubu ile Android programlama konusunda etkinlik yapan deney grubu
arasinda performans degerlendirmesinde anlamli bir farkin var olup olmadigini gérmek i¢in iliskisiz
orneklemler icin t testi yapilmistir. Dersteki robotik kodlama kontrol grubunun égrencilerinin performans
degerlendirme puan ortalamasi ile (X K =89,09), Android programlama deney grubu égrencilerinin performans
degerlendirme puan ortalamasi (X D =90,41) arasinda anlaml1 bir fark bulunmamustir [t (64) =0,449, p>0,05].
Bu sekilde, gruplarin performans degerlendirme puan ortalamalari incelendiginde anlamli bir fark olmadig:
goriilmiistiir. 10 haftalik programlama dersi sonucunda, gruplarin etkinliklerden &grendikleri dogrultusunda
programlama bilgilerini artirdiklar1 sdylenebilir.

Ogrencilerin Android Programlama ve Robotik Programlamanin Ogretme-Ogrenme Siirecine Yonelik
Goriisleri ile ilgili Bulgular

Bu kisimda, arastirmanin ii¢iincii alt problemi olan 6grencilerin Android programlama ve Robotik
programlamanin 0gretme-6grenme siirecine yonelik goriisleri hakkinda yapilan analizler ve sonuglart yer
almaktadir. Ogrenci giinliigii ile odak grup goériisme kayitlarmin analizi yapilmistir. Elde edilen veriler
sonucunda kategoriler elde edilmistir ve bu dogrultuda ortaya c¢ikan tema ve alt temalar asagida
belirtilmektedir.

Ogrenci Giinliikleri Uzerine Kontrol ve Deney Gruplarinin Gériisleri

Bu boliimde hem kontrol hem deney grubu 6grencileri, programlama egitim- dgretim siirecindeki
goriiglerini her dersin bitiminde gilinliiklere yazmislardir. Yapilan igerik analizi sonucunda, robotik (Arduino)
kodlama ile ilgili 6grenci giinliikleri iizerine goriisler {i¢ ana temadan olugmaktadir. Her ana temanin alt

temalar1 frekans degerlerine gore Tablo 9’ da verilmistir. Her iki grubunda ana temalar1 ‘uygulamalar hakkinda
bilgiler’, ‘ders hakkinda goriisler’ ve ‘ders ile ilgili tutumlar’ olarak belirlenmistir.

Tablo 9

Osrenci Giinliikleri Uzerine Kontrol Grubu Ogrencilerinin Gériisleri

Robotik (Arduino) Kodlama ile ilgili Ogrenci Giinliikleri Uzerine Goriisleri f
Ders ile ilgili tutumlar 81
Dersin giizel olmasti 24
Dersin verimli olmast 18
Uygulamalarm eglenceli olmasi 15
Robot proje uygulamasinin giizel olmasi 10
Dersin ¢ok verimli gegmesi 9
Dersin biraz sikict olmasi 5
Uygulamalar hakkinda bilgiler 64
Led yakilmasi 17
Trafik lambas1 yapilmast 17
Potansiyometre ile LED uygulamasi yapilmasi 9
Kapz zili uygulamasi yapilmast 7
LDR uygulamas1 yapilmasi 7
Gece lambas1 yapilmast 7
Ders hakkinda goriisler 33
Arduino ile uygulamalar yapma 27
Arduino ve gesitlerini 6grenme 6

Tablo 9. incelendiginde, analizler sonucunda elde edilen veriler dogrultusunda, “derse kars: tutumlar”
temasinin frekans degerinin (f=81) daha yiiksek oldugu goriilmektedir. Bu temanin alt temalarina bakildiginda,
kontrol grubu 6grencilerinin ders hakkinda olumlu goriislere sahip olduklari goriilmektedir. Ogrencilere gore,
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dersin giizel olmasi (f=24), dersin verimli olmas1 (f=18), dersin eglenceli olmasi (f=15), ders ile ilgili olarak
genellikle olumlu tutumlara sahip olduklarimi géstermektedir.

Aymi sekilde mobil (Android) programlama ile ilgili 6grenci gilinliikleri lizerine goriisler li¢ ana
temadan olugmaktadir ve her ana temanin alt temalar1 frekans degerlerine gore Tablo 10’ da verilmistir. Her
iki grubunda ana temalar1 ‘uygulamalar hakkinda bilgiler’, ‘ders hakkinda goriisler’ ve ‘ders ile ilgili tutumlar’
olarak belirlenmistir.

Tablo 10

Ogrenci Giinliikleri Uzerine Deney Grubu Ogrencilerinin Gériisleri

Mobil (Android) programlama ile ilgili Ogrenci Giinliikleri Uzerine Géoriisleri f
Uygulamalar hakkinda bilgiler 297
Frame layout kavraminin §grenilmesi 34
Textview kullaniminin 6grenilmesi 34
Linear layout kavraminin 6grenilmesi 29
Seekbar kullaniminin dgrenilmesi 29
Progressbar kullaniminin grenilmesi 27
Tablo 10 (Devam)

Uygulamalar hakkinda bilgiler f
Edittext kullaniminin 6grenilmesi 25
Grid layout kavraminin 6grenilmesi 23
Screen orientation kavraminin 6grenilmesi 21
Imageview kullaniminin 6grenilmesi 21
Radiobutton kullaniminin dgrenilmesi 18
Webview kullaniminin 6grenilmesi 15
Checkbox kullaniminin dgrenilmesi 14
Appinventor uygulamasinin yapilmasi 7
Ders ile ilgili tutumlar 80
Dersin giizel gegmesi 33
Dersin eglenceli gegmesi 27
Konularin anlasilmast 12
Dersin biraz zor gelmesi 8
Ders hakkinda goriisler 50
Android studio programinin kullanilmas1 20
Konularin biraz karigik olmast 17
Ders dgretmeninin gonderdigi iletilerinin incelenmesi 13

Tablo 10. incelendiginde, analizler sonucunda elde edilen veriler dogrultusunda, “uygulamalar
hakkinda bilgiler” temasinim frekans degerinin (f=297) daha yiiksek oldugu goriilmektedir. Bu temanin alt
temalarina bakildiginda, deney grubu 6grencilerinin derste yaptiklari uygulamalarin tiimii hakkinda bilgiye
sahip olduklar1 goriilmektedir. Frame layout kavrammin ve textview kullaniminin (f=34), linear layout
kavraminin ve seekbar kullaniminin (f=29), progressbar kullaniminin (f=27), edittext kullaniminin (f=25), grid
layout kavraminin (f=23), Screen orientation kavraminin ve Imageview kullanimimin (f=21), radiobutton
kullaniminin (f=18), Webview kullaniminin (f=15), checkbox kullaminin (f=14) 6grenilmesi ve Appinventor
uygulamasiin yapilmasi (f=7) derste yapilan ve dgrencilerin en ¢ok ilgili gosterdikleri uygulamalar oldugu
gorililmektedir.

Odak Grup Gériisme Kayitlar1 Uzerine Kontrol ve Deney Gruplarimin Goriisleri

Bu boéliimde hem kontrol hem deney grubu &grencileri, programlama egitim-0gretim siirecindeki
goriislerini, 10 haftalik derslerin bitiminde onceden olusturulmus olan 6’sar kisilik gruplarla odak grup
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goriigme yapilmigtir. Hem deney hem kontrol grubu 6grencileriyle yapilan goriismeler ses kaydina alinmistir.
Yapilan icerik analizi sonucunda, robotik (Arduino) kodlama ders siireci ile ilgili goriisler bes ana temadan
olusmaktadir. Her ana temanin alt temalar1 frekans degerlerine gore Tablo 11° de verilmistir. Her iki grubunda
ana temalar1 ‘ders Oncesi programlamaya karsi tutum’, ‘dersin kazandirdiklarr’, ‘ders hakkinda olumlu
goriigler’, ‘ders hakkinda olumsuz goriigler’ ve ‘ders igin 6neriler’ olarak belirlenmistir.

Tablo 11

Odak Grup Goriisme Kayitlar: Uzerine Kontrol Grubu Ogrencilerinin Gériisleri

Robotik (Arduino) programlama ile ilgili Ogrenci Giinliikleri Uzerine Géoriisleri f
Ders oncesi programlamaya karsi tutum 29
Programlama hakkinda bilgiye sahip olmama 12
Programlamay1 sevme 11
flgi cekici olmasi 2
Daha 6nce oyun yapilmast 2
Hig programlama dersi alinmamasi 2

Tablo 11 (Devam)

Dersin kazandirdiklar: 32
Programlamanin 6grenilmesi 13
Kod yazmanin 6grenilmesi 11
Programlamanin zor oldugunun fark edilmesi 4

Kod yazmada zorlanilmast

Kodlamaya yonelik temel kavramlarin 6grenilmesi

Dersin olumlu yonleri 26
Iyi diisiiniilmesi 20
Cok giizel bir ders olmasi 6
Dersin olumsuz yonleri 14
Smifin ¢ok kalabalik olmasi 8
Kilavuz olmasinin daha iyi olmasi 6
Ders icin Oneriler 15

Malzemelerin eksiksiz olmasi
Az kisili gruplarin olmasi

Bagka bir sinif ortami yaratilmasi

wW A~ b

Sinifin ikiye ayrilmasi

Tablo 11. incelendiginde, analizler sonucunda elde edilen veriler dogrultusunda, “ders Oncesi
programlamaya karsi tutum” temasinin frekans degerinin (f=29) oldugu goriilmektedir. 10 haftalik egitim
Ogretim siirecinin baslamasindan 6nce &grencilerin programlamaya karsi tutumlari, olumlu ve olumsuz
goriigleri igermektedir. Sevilmesi (f=11), ilgi ¢ekici olmas1 (f=2) ve daha 6nce oyun yapilmasi (f=2) gibi
olumlu ifadelerin yani sira olumsuz ifadeler de su sekildedir; Programlamanin hi¢ goriilmemesi (f=12) ve hi¢
programlama dersi alimmamasi (f=2)’ dir.

Ayni sekilde mobil (Android) programlama ders siireci ile ilgili goriisler bes ana temadan olugsmaktadir
ve her ana temanin alt temalarinin frekans degerleri Tablo 12° de verilmistir. Her iki grubunda ana temalar1
‘ders Oncesi programlamaya karsi tutum’, ‘dersin kazandirdiklarr’, ‘ders hakkinda olumlu goriigler’, ‘ders
hakkinda olumsuz goriisler’ ve ‘ders i¢in oneriler’ olarak belirlenmistir.
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Tablo 12

Odak Grup Gériisme Kayitlar: Uzerine Deney Grubu Ogrencilerinin Goriisleri

Mobil (Android) programlama ile ilgili Odak Grup Gériisme Kayitlar1 Uzerine Goriisleri f
Ders oncesi programlamaya Kkarsi tutum 51
Daha 6nce hi¢ goriilmemis olmasi 15
Hig sevilmemis olmasi 13
Ilginin olmamasi 5

Ilgi gekici olmamasi 4

flgi ¢ekici olmas1 3

Sikic1 gelmesi 3

Materyallerin hi¢ kullanilmamasi 3

Uygulamalarin giizel olmasi 2

Ilgilenilmesi ve sevilmesi 2

Sevip sevmedigini bilmemek 1

Dersin kazandirdiklar 65
Kodlamanin 6grenilmesi 31
Temel kavramlarin 6grenilmesi 4

Son uygulamanin daha kolay olmasi 4

Tiim kavramlarin 6grenilmesi 4

Caligma kagitlar ile galisilmasi 4

Mobil programlamanin zor oldugunun 6grenilmesi 3

Bir sey kazandirmamas1 3

EBA platformunun aktif kullanilmasi 3

Apk yapilmasinin 6grenilmesi 3

Ders hakkinda olumlu goriisler 56
Algoritmanin 6grenilmesi 13
Giizel bir ders olmasi 11
Dersin eglenceli olmasi 7

Programlama yapmanin dgrenilmesi

Dersten sonra daha ¢ok bilgiye sahip olunmasi 5

Ders hakkinda olumlu goriisler 14
Uygulama yapilmasinin 6grenilmesi

Yeniliklerin 6grenilmesi 4
Son uygulama(proje) ile 6grenilmesi

Programlama hakkinda bilgi sahibi olunmasi 2
Ders hakkinda olumsuz goriisler 19
Sinifin giiriiltiilii olmas1 7
Dersin bir ders saati olmasi 4
Derse karsi ilgisiz olunmasi 4
Bilgisayar sayisinin yetersiz olmasi 4
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Tablo 12 (Devami)

Ders icin Oneriler 63
Bilgisayar sayisinin artirilmast 21
Uygulamalarin kolaylagtirilmasi 13

Ders saatinin artirilmast
Uygulamanin bilgisayarda yapilmasi
Uygulamanin derste yapilma imkani

Anlatim tekniginden sonra uygulama yapilmast

wW N O &

Dersin daha eglenceli hale getirilmesi

Tablo 12. incelendiginde, analizler sonucunda elde edilen veriler dogrultusunda, “ders Oncesi
programlamaya kars1 tutum” temasinin frekans degerinin (f=51) oldugu goriilmektedir. Tablo 12’ de
ogrencilerin 10 haftalik egitim 6gretim siirecinin baglamasindan 6nce programlamaya karsi tutumlarin, olumlu
ve olumsuz goriisleri igerdigi goriilmektedir. “Daha Once hi¢ goriillmemis olmasi1 (f=15)”, “Hi¢ sevilmemis
olmas1 (f=13)”, “Ilginin olmamas1 (f=5)”, “ilgi cekici olmamasi (f=4)”, “sikici gelmesi (f=3)" ve
“materyallerin hi¢ kullanilmamasi (f=3)” gibi olumsuz ifadelerin yani sira olumlu ifadeler de su sekildedir;
“flgi cekici olmasi (f=3)”, “Uygulamalarin giizel olmas1 (f=2)” ve “[lgilenilmesi ve sevilmesi (£=2) dir.
Ogrencilerin 10 haftalik egitim 6gretim siirecinin baslamasindan énce programlamaya kars tutumlarinin pek
olumlu olmadig1 frekans degerlerine bakilarak sdylenebilir. 10 haftalik egitim-6gretim siireci sonunda,
Ogrencilerin mobil programlamaya yonelik goriislerinin daha olumlu oldugu frekans degerleri dogrultusunda
goriilmektedir.

TARTISMA VE SONUC

Deney ve Kontrol gruplarinin programlama erisi (son programlama yeterlilikleri-6n programlama
yeterlilikleri) puanlarinda anlaml bir farkin var olup olmadigi incelenmistir. Su asamada gergeklestirilen 6n
teste gore gruplar karsilastirlmistir. Sonug olarak, 6n test verileri analizi sonucunda, gruplarin programlama
0z yeterliligi Olgeginden ortaya g¢ikan puan ortalamalarinda anlamli bir fark bulunmadigi goriilmiistiir.
Gruplarin 6n-test programlama 0z yeterlilik verilerinin karsilastirilmasi sonucunda alanyazinda benzer
bulgularda arastirmalar bulundugu goriilmiistiir. Alanyazinda anlamli sonug ¢ikan ¢alismalarin anlam farkliligi
cikan caligmalardan daha az oldugu goriilmektedir. Programlama 6z yeterliliginin 6grencilere uygulanan 6n
testlerin puanlari arasinda anlamli bir fark olmamasi, genellikle gruplarin egitim diizeylerindeki esit degerdeki
bilgiye, yeterlilige ve tutuma sahip olmalarindan kaynaklanmaktadir.

Aragtirmada, 6grencilere uygulanan programlama 6z yeterliligi 6lgegi son testine gore gruplarin puan
ortalamalar1 arasindaki iligkiye bakilmigtir. S-T puan ortalamalarinin gruplar arasinda anlamli bir farkin var
olup olmadig1 incelenmistir ve gruplarin Programlama Oz yeterliligi 6lceginden aldiklar1 puan ortalamalarinda
anlamli bir fark bulunmadigi goriilmiistiir. Bu dogrultuda literatiirde benzer c¢alismalara rastlanmistir.
Alanyazinda anlamli sonu¢ c¢ikan calismalarin anlam farkliligi ¢ikan calismalardan daha az oldugu
gorililmektedir. Programlama 6z yeterliliginin 6grencilere uygulanan son testlerin puanlar1 arasinda anlamli bir
fark olmamasi, genellikle gruplarin aldiklar1 egitimlerden sonra egitim diizeyleri sonucunda esit degerdeki
bilgiye, yeterlilige ve tutuma sahip olmalaridir.

Aragtirmada, gruplarin programlama 6z yeterliligine yonelik erisi puanlari arasindaki anlamli farkin
sonucuna gore literatiir incelendiginde, Altin (2021)” nin “Ortaokul dgrencilerinin kodlama ve bilgi islemsel
diisiinme becerileri; programlama 6gretiminde geleneksel ve disiplinler arasi yaklagim™ isimli ¢alismasinda,
farkli disiplinler ile iliskilendirilmis matematik ile kodlama 6gretiminin hem 6grencilerin kodlama hem de
bilgi islemsel diisiinme becerilerini artirdigini goriilmektedir. Bununla birlikte, programlama egitiminin
akademik basariya etkisinin olumlu oldugu ortaya ¢ikmistir. Arastirmada, programlama 6z yeterliligi ile ilgili
olarak gruplarin erisi puan ortalamalar1 arasinda anlamli bir fark olmasi, akademik basariya etkisinin oldugunu
gostermektedir. Ayrica, programlama 6greniminin mantiksal yonii ile sayisal derslerde 6zellikle matematik
dersinde 6grenciler lizerinde daha fazla olumlu etkisi oldugu sdylenebilir.
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Arastirmada, robotik kodlama kontrol(K) grubunun &grencilerinin performans degerlendirme puan
ortalamasi ile, Android programlama deney(D) grubu oOgrencilerinin performans degerlendirme puan
ortalamasi arasinda anlamli bir fark goriilmemistir. Literatiir taramast sonucunda elde edilen sonuglar
dogrultusunda, oOgrenenlerin programlamaya yonelik 0z-yeterlik algist puanlarmin, programlama
performanslarii etkiledigi goriilmektedir (Ramalingam, LaBelle & Wiedenbeck, 2004; Askar & Davenport,
2009; Davidson, Larzon & Ljunggren, 2010; Altun & Mazman, 2013).

Alag6z (2020)’ nin yiiksek lisans tezinde, 5 haftalik “Metaforlarla programlama 6greniyorum” etkinligi
sonucunda 6grencilerin akademik basarilarinda ve bilgi sayimsal diisiinme becerilerinde anlamli1 bir degisim
oldugu gozlenmistir. Simsek (2019) un ¢caligmasinda, robotik kodlama etkinliklerinin yapildigi (D) grubundan
(K) grubuna gore, (D) ve (K) gruplarinin O-T puanlarina gére diizeltilmis olup S-T puanlarinda anlamli bir
fark goriilmiistiir. Bilimsel siire¢ becerileri puanlarindaki degisimlerde ise anlamli bir fark olusturdugu
sonucuna varilamamigtir,

Aragtirmada verilen egitimin sonunda, kontrol grubunun robotik kodlama ile deney grubunun mobil
kodlama becerileri konusunda iiretken ve yapilmasi gereken yazilimlari basari ile gerceklestireceklerine inanan
yetenekte bireyler yetistirildigi sOylenebilir. Robotik kodlama ve mobil programlama ogrenimi ile
uygulamalarinin tiimii ortadgretim 6grencilerinin derslerdeki performanslarini olumlu diizeyde etkilemistir.
Dolayisiyla, programlama 6grenimi ile 6grencilerin akademik basarilar1 da performanslarinin artmasi ile
artmigtir.

Arastirmada 6grenci giinliikleri ve odak grup goriismelerinden elde edilen sonug kontrol grubu 6grenci
giinltikleri ile ilgili olarak literatiir incelemesi yapildiginda, arastirmada, programlama Ogreniminin ve
uygulamalarinin etkisi 6grenciler iizerinde 21. Yiizyil yeteneklerinden problem ¢dzme, elestirel diisiinme,
yaratic1 diisiinme ve analitik diistinme yeteneklerinin tiimiinii pekistirmede ¢ok biiyiik etkisinin oldugu
gorlilmektedir. Bu olumlu etki sayesinde, &grencilerin derslerdeki performanslari artmig ve akademik
basarilarina etkisinin diger disiplinlere nitelikli faydasinin oldugu belirgin bir sekilde gozlenmistir.

(D) ve (K) gruplarinin (O-T) puanlarinm karsilastirilmasi sonucunda, iki grubun on test(O-T) puan
ortalamalarinin arasindaki farkin anlamli olmamasi, gruplarin programlama 6z yeterliligi ile ilgili olarak es
deger diizeyde olduklar1 sOylenebilir. Gruplarin aldiklar1 10 haftalik programlama derslerinin sonucunda,
gruplarda aldiklar1 ortalama puanlar es deger diizeyde oldugu goriilmektedir. Son test olarak gruplara
uygulanan programlama 6z yeterliligi 6l¢eginin analizleri sonucunda, gruplarda programlama 6z yeterliliginde
anlaml farklilik olmadig gortilmiistiir. Sonug olarak, 10 haftalik programlama dersinin 6grenciler tizerindeki
0z yeterlilik diizeyleri, baglangica gore yiiksek ¢ikmigtir. Egitim sonunda, kontrol grubunun robotik kodlama
ile deney grubunun mobil kodlama becerileri konusunda iiretken ve yapilmasi gereken yazilimlari basari ile
gerceklestireceklerine inanan yetenekte bireyler yetistirildigi sdylenebilir.

Robotik kodlama (K) grubu 6grenenlerinin (S-T) ve (O-T) erisi puan ortalamasi ile Android
programlama (D) grubu 6grencilerinin (S-T) ve (O-T) erisi puan ortalamasinda anlamli bir fark goriilmiistiir.
Boyle bir durumda gruplarin erisi puan ortalamalarinda anlamli bir farkin oldugu tespit edilmistir. Bu sonug
dogrultusunda, egitim alan 6grencilerin kodlamaya ilgilerinin arttig1 ve programlamaya kars1 meraklarinim
olusmasi sonucunda ileriye yonelik ¢aligsmalara yonelmek istedikleri goriilmektedir.

Proje Hazirlama dersinde, robotik kodlama konusunda etkinlik yapan kontrol grubu ile Android
programlama konusunda etkinlik yapan deney grubu arasindaki performans degerlendirmesinde anlamli bir
fark goriilmemisgtir.

Ogrenci giinliiklerindeki goriislerden elde edilen veriler dogrultusunda, “derse karsi tutumlar”
temasinin en yiiksek frekans degerine sahip oldugu goriilmektedir. Bu temanin alt temalarina bakildiginda,
kontrol grubu 6grencilerinin ders hakkinda olumlu goriislere sahip olduklar1 goriilmektedir. Goriislerden elde
edilen veriler dogrultusunda, “uygulamalar hakkinda bilgiler” temasiin en yiiksek frekans degeri oldugu
goriilmektedir. Bu temanin alt temalarina bakildiginda, deney grubu ogrencilerinin derste yaptiklari
uygulamalarin tiimii hakkinda bilgiye sahip olduklari goriilmektedir.
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Kontrol grubu ve deney grubu odak grup goriisme kayitlarindan elde edilen veriler dogrultusunda,
“ders Oncesi programlamaya karsi tutum” temasmin en yiiksek frekans degeri oldugu goriilmektedir.
Ogrencilerin 10 haftalik egitim 6gretim siirecinin baslamasindan 6nce programlamaya karsi tutumlar olumlu
ve olumsuz goriisleri icermektedir. Sevilmesi, ilgi ¢ekici olmasi ve daha 6nce oyun yapilmasi gibi olumlu
ifadelerin yani sira olumsuz ifadeler olarak programlamanin hi¢ goriilmemesi ve hi¢ programlama dersi
alinmamasi1 seklindedir. Bu arastrmanin sonucunda, verilen egitimler ile ortadgretim Ogrencilerinin
programlamaya karsi ilgilerinin arttig1 goriilmektedir. Robotik ve mobil programlamaya yonelik uygulamalar
sonucunda, 6grencilerin programlama 6z yeterliliklerinin yiiksek oranda olumlu diizeyde oldugu goriilmiistir.
Bununla birlikte, 6grencilerin gelecege yonelik hedeflerinin sekillenmesine yardimci oldugu sonucuna
vartlmigtir.

Arastirmada, 6grencilerin yenilige acik olmalari, gilincel teknolojiye merakli ve yenilik¢i tiim bilgileri
o0grenmeye yonelik davranis sergilemeleri her diizeydeki okulda programlama ya da bilisim teknolojileri
alanmin zorunlu ders haline getirilmesi gerekliligini ortaya ¢ikarmistir.

Ana smifi diizeyinden itibaren etkinliklerle ¢ocuklara programlama egitimlerinin oyunlastirilarak
verilmesi i¢in 6gretim planlamalarinin yapilmasi gerekir. Cocuklarin geleceklerini isteklerine gore planlayarak
yapmalari bu sekilde saglanmalidir. Programlama egitimi, sadece biligsel alan diizeyinde degil, duyussal alan
diizeyinde de 6grencilere yon veren ve yasantilarini yaraticilik ve 6zgiinliik iizerine ve kendilerini kesfeden
bireyler olarak yetismesini saglayacak sekilde planlanmalidir. Programlama igeren derslerin disiplinler arasi
bag1 olusturan bir disiplin olmasi s6z konusudur. Bulundugumuz ¢agin kosullar1 dogrultusunda, programlama
iceren dersin, temel derslerin icerisinde yer almasi gerekmektedir. Milli Egitim Bakanligmma bagh tim
okullarinda programlama ile yapilan ve yapilacak olan tiim G6grenci ve Ogretmen etkinliklerinin EBA
platformunda paylasilmasi1 saglanmalidir. Etkinlikler i¢in toplanan begeniler dogrultusunda 6diillendirme
yapilmasi programlamaya ilginin artmasini saglayacaktir. Kodlama egitimi ile 6grencilerden aliman goriis ve
izlenimlere gore yeni bir egitim modeli olusturulmasi geregi ongorilmistiir. Ortadgretim 6grencilerinin daha
soyut dgretiler iizerinden 6grenimlerini gerceklestirmelerinden dolayr hem bireysel hem is birligi i¢erisinde
yasantilarin1 gergeklestirebilecekleri ve akademik kaygi yasamadan istedikleri kalitede yasam siirdiirmelerini
saglayacak egitim politikalarmin olusturulmasi gerekmektedir.

Zorunlu ders olarak Bilisim Teknolojileri ve Yazilim dersinin ortaokul ve lise diizeyi okullarda
verilmesi, akademik basariya katki saglayacagindan daha ileri diizeyde 6gretim programlarinin planlanmasi
yerinde olacaktir. Yapay zeka ile makine 6grenme ve derin 0grenme kavramlarinin lise diizeyindeki
Ogrencilere entegre edilecek sekilde 6grenmelerini saglayacak yeni bir olusumun gergeklestirilmesi gelecege
biiyiik katki saglayacak egitsel bir yatirim olacaktir.

Okullarda atdlye ¢alismalarinin ders digi egzersiz haricinde yapilabilmesi i¢in farkli platformlarda
(yarisma ya da projeler) yapilabilmesi saglanmalidir. Her okulun proje ¢alismasi yapabilmesi i¢in gerekli {ist
makamlarin okullara yeterli 6denek ayirabilmesi gerekmektedir.
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Abstract: The aim of the research is to detemine the impression of Android programming and
robotic programming practices on the students’ programming self efficacy and performance in
the high school Project Preparation Lesson. The name of the method is that used in the research
is Mixed method. Convergent parallel design was used in this research. In the experimental part
of research, as it is a semi-experimental research, sample of the research consists of 33 learners
of control group, 33 learners of experimental group and 66 learners in total. Curriculum
planning of Android programming for experimental group, curriculum planning of robotic
programming for control group were prepared in the research. Firstly, the scale of programming
self efficacy was developed. Afterwards, a performance evaluation form was developed. After
the scale of the programming self efficacy for high school students was carried out as a pre test
to the control group and experimental group, the activities within ten weeks and twenty hours
of curriculum have been done and then the programming self efficacy scale for high school
learners as post test was carried out. The programming self-efficacy scale for high school
learners, performance evaluation forms, diaries of lesson and focus group interviews are the
data collection tools. As a result of the 10 week programming training, programming self-
efficacy levels of students were higher than the beginning. It was determined that there was a
significant difference between the gain puans of the programming self-efficacy in the control
and experimental group. As a result of the focus group interview data analysis, it was found out
that the thoughts of both the control group and the experimental group students about
programming included both positive and negative opinions.

Keywords: Programming, Android, Arduino, Self- efficacy, High school students.

INTRODUCTION

The aim of programming or coding education, which seeks to advance 21st-century skills of learners, is
to prepare individuals who solve problems, generate knowledge, actively use information, think critically, are
entrepreneurial and are empathetic for society. International coding events and programming instruction
offered in massive open online learning environments have gained more importance and popularity after
computational thinking skills were recognized as part of 21st-century skills (Yauney, Bartholomew & Rich,
2021). There are studies that demonstrate that one of the methods that should be applied for learners to acquire
and utilize these skills is teaching programming or coding (Williams & Cernochova, 2013:2; Giinii¢, Odabas1
& Kuzu, 2013:436).

In the rapidly advancing life, the aim is to show the emerging young generation that they can create new
applications instead of merely consuming existing programs. In order to become a productive country in a
science and technology-centered world, importance is given to the coding competencies of individuals. Thus,
programming and coding skills have become a fundamental competency that individuals must possess in the
fields of science and activity, as well as in the processes of learning and teaching (Kose & Tiifekei, 2015).

Programming education, which is one of the fundamental principles of information technology, emerges
as an important field of instruction that enables the existence and sustainability of software applications (Kert
& Ugras, 2009). Introducing students to concepts such as algorithms, coding, and programming as part of
compulsory foundational education from an early age will add value to their ability to process information in
the later years of their lives (Bybee, 2010; Cepni, 2017; Okuyucu, 2019). The first crucial step in teaching
programming or coding is the instruction of programming logic (Arabacioglu, 2006).

Programming not only enhances learners' mathematical-computational skills (such as variables and
conditional statements), but also teaches them problem-solving learning strategies, how to design projects, and
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how to make connections among ideas while writing code. Skills are necessary not only for expert
programmers but also for individuals of all ages who are engaged in the field and the profession (Resnick,
2013).

In the present times, programming skills are one of the key competencies expected to be possessed in
the 21st century. Particularly with well-known individuals expressing this concept, it has been discussed on
various platforms, and projects have been initiated and implemented to incorporate it into educational systems,
while the private sector is also seen to support these initiatives with great enthusiasm. As a result of this
situation, certain programming languages, domains, and application software have been developed to teach
programming to preschool learners. With these programming language tools, most of which are free, it has
become possible to create applications without using code, similar to drag-and-drop or playing puzzles. These
environments are referred to as Block Programming Environments. Applications like Alice, Blockly, App
Inventor, Code.org, Code Studio, Scratch, KodulLab, and Snap can be characterized as innovations in this field.
(Numanoglu & Keser, 2017).

When research conducted according to student levels is examined, it is observed that programming has
a positive effect on students' performance. In another study, it was found that it is rare for high school age
individuals to successfully learn a programming lesson within the scope of a specific curriculum, and it was
stated that the situation that it is boring for an individual at that age to complete an education process within a
bounded program is also seen in programming education. (Gerjak, 2017). For this reason, it is emphasized that
concepts such as algorithms, programming and databases should be accepted as knowledge and skills that
should be acquired within basic education as of the 5th grade of secondary school (Akpinar & Altun, 2014).
In our country, coding education and information technologies education have been gradually introduced into
the curriculum starting from the 5th grade after 2012 (Sayin & Seferoglu, 2016).

It is seen in the literature that students' advanced programming learning increases their academic success
in secondary education and university education. Konvalina, Stephens, and Wileman (1983) argued in their
research that success and performance in coding lessons at university are related to the year-end grade point
average in high school, the year-end grade point average in high school mathematics, and the information
technology lessons given in secondary education. Newsted (1975) investigated the factors affecting success in
the introductory programming lesson at the University of Wisconsin and found that there was a significant
relationship between success in introductory programming and year-end grade point average (general
academic achievement).

The use of the classical teaching method in programming lessons leads to inadequate learning of the
programming language and underdevelopment of problem solving skills and future analysis and design skills.
For this reason, the success of programming education is measured by the level of applicability to the problems
that arise in today's life (Karabak & Giines, 2013). In this way, it can be said that with programming education,
countries can reach the top in the field of technology by increasing their level of development (Demirer ve
Sak, 2016).

In Rountree, Robins, and Rountree's (2003) research, it is stated that the obstacles and difficulties
encountered in programming teaching are due to the complexity of programming and coding teaching, the
necessity of teaching knowledge about what has been learned, developing new methods related to this learning,
and the ability to write programs in applications. When the reason for this situation was investigated, the
students stated that the theory and application studies of programming and coding learning were very difficult
and that they had anxiety about this issue (Meisalo, Suhonen, Torvinen & Sutinen, 2002).

Programming teaching is carried out with different studies at each level of students. In addition, research
shows that the effects of programming learning on achievement and performance in other lessons are positive.
The details of the beginning and development processes of programming education in Turkey and around the
world are given below.

1527



Trakya Egitim Dergisi, 15(4) 2025, 1503-1548

Programming Education of Turkey

In Turkey, research on the development of programming and coding education and training in schools
is as follows; In 2006, in the Information Technologies (IT) lesson in force in the primary education program,
learning areas for advanced applications were established. These learning areas include the concept of
programming, object oriented programming and web design. (Giilbahar & Kalelioglu, 2018). In line with
Decree No. 69 of 2012, the name of the ICT lesson was changed to “Information Technologies and Software”,
units related to programming and software teaching were added to the curriculum, and learners started to learn
basic programming as of the 5th grade. In this way, with the curriculum of the IT and Software lesson published
by the Ministry of National Education, it is aimed to raise individuals who use the basics of information
technologies in the best and most effective way (Talim Terbiye Kurulu Baskanligi, 2012). The lesson, which
was renamed Computer Science as a result of the renewal made in 2016, started to be implemented as Lesson
1- Lesson 2 in secondary education. At the secondary level, Computer Science continues to be offered as an
elective lesson with the latest update of the curriculum. As of 2025, the name of the Computer Science lesson
has been changed to the elective Information Technology and Software lesson and the lesson remains within
the same curriculum.

Programming Education of The World

Estonia, as of October 2012, children and young people as young as 7 years old started to receive
programming instruction (Demirer & Sak, 2016). In Canada, programming education and training is
compulsory in Grade 6 and as 0of 2017, teaching is ongoing (Simsek, 2019). The Ministry of Science and Future
Planning of the country of South Korea announced that programming lessons will be compulsory starting from
the primary school level, and that primary school students in 2017 and secondary school students in 2018 will
gradually receive programming education (Ozgakmak, 2014). As of November 2013, Basic Computer
Programming education and training has started in all schools in the UK (Salter, 2013). Prior to the UK
government's renewal of the secondary education curriculum, 2014 was declared the “year of coding” and in
this way, progress was made in the European Union (EU) in terms of raising awareness of “teaching children
to code”. With the progress made, the EU organized various workshops, applications and events in November
2013 under the name of European Code Week celebrations (Oymen, 2014; Demirer & Sak, 2016). In addition,
while in Norway, Finland and other countries of Northern Europe, IT teaching starts at an early age, in Italy,
Spain and France it starts in the 6th grade (Ceylan, 2020).

In Turkey and around the world, children and adults are provided with 21st century skills to improve
their programming abilities. In addition, there has been a need to organize various activities and organizations
that realize the codes written to create programs according to the levels of individuals. A few of these
organizations, events and platforms are as follows: “Code Org”, “Wise Beaver Event”, “Let's Coding Girls”,
“IT Garage Academy”, “Coding Hour”, “Code Dejo”, “Code Club” and “Khan Academy” (Elcicek, 2019).

In the world, as in our country, programming education standards are carried out in a similar process.
For this reason, all events and activities in the international IT platform are aimed at increasing learners'
programming knowledge and self-efficacy.

Android (Mobile) Programming

New features are being added to everyday mobile devices, making them a powerful and dynamic
learning tool. The features in the application programs developed for mobile devices have attracted the
attention of educators and the academic community, and with these innovations, mobile learning has started
to take place in education and training (Bozkurt, 2015).

Android is a Linux-based open source operating system being developed by Google for all its mobile
devices. The reason why the system is open source is that it has pretty much the same goal as all other open
source projects. The Google Play game and app store runs on the Android operating system. Android
applications can also be accessed from different sites on the internet (Arslan & Giilnar, 2014).

The application (working file) extension supported by Google Play is “.apk”. Android has a large and
diverse group of developers who write applications that are used on devices. The middleware, libraries and
API in the Android operating system are written in C programming language. Application software (.apk) runs
on an application framework built on Apache harmony containing Java-compatible libraries (Stallman, 2021).

1528



Esra Cesur, Tugba Yanpar Yelken

Robotics Programming

The word robot first appeared in Rossum's Universal Robots, written by Karel Capek (1920), and then
the word started to be used all over the world. In 1990, in Maja Mataric's definition of the word robot, it is
stated as a machine that can act logically in accordance with the working principle by blending the information
it sees from its environment with the information available in the robot (Kursuncu, 2016). Later, the word
robotics, derived from the word robot, was used in 1941 by Isaac Asimov in 1941 (Kiling, 2014).

The concept of robotics is a broad field that includes motors, mechanical materials, sensors and concepts
related to coding. Today, with the increasing interest in robotics, the concept of educational robotics has been
mentioned for the first time. Educational robotics kits used in robotics studies have become widespread at all
levels from primary to secondary education (Rogers, Wendell & Foster, 2010).

Educational robot kits through simulation are real active and active learning objects that demonstrate
cognitive adaptation (Ruzzenente vd, 2012). Educational robotics creates a system suitable for learners to
encounter problems in life and produce solutions, and learners learn through the robots they create and develop
(Eguchi, 2014).

Robotic coding is considered as a difficult process that requires an intense mental effort where hardware
and coding should be put to work together by the students (Cakiroglu & Kilig, 2020). Education and training
systems are updated to provide young learners with “Coding and Robotics” training and many skills to perform
robotic works based on coding (Goksoy & Yilmaz, 2018). When the MEB (2019) curriculum is examined, it
is seen that the Robot Programming unit has started to be included in the curriculum, even though the lesson
name has not changed. Learning approaches that enhance learning with robotics are project-based, problem-
based, learning by design, student-centered and constructivist learning approaches that focus on the learning
process rather than the final product (Cakiroglu & Kilig, 2020). When we look at developed countries, it is
seen that countries teach coding up to the age group where kindergarten education is given and they provide
science, technology and engineering education from an early age thanks to educational robot kits (Sullivan &
Bers, 2016).

It is evident that robotic programming training should be in the areas of interest of individuals and that
developing this area of interest will increase the level of success of programming knowledge and skills in our
country. For this reason, the development of programming with both hardware and software can be realized
with robotic coding trainings. Likewise, developing mobile programming and seeing it as a field of interest
can increase the development of programming and training in our country. In this way, competent and qualified
projects can gain a place in international platforms.

When the researches were examined, it was seen that there were very few programming teaching studies
conducted with secondary school students compared to students at other educational levels. The research
provides information about the programming self-efficacy and academic achievement levels of secondary
school students.

In the study, it was aimed to examine the effect of Android Programming and Robotic Programming on
students' programming self-efficacy and performance in Secondary Project Preparation Lesson.

METHOD

Research Design

In the mixed method study, qualitative and quantitative data were collected simultaneously. In this
context, it is a convergent parallel design research model. In the research model approach, the researcher
collects qualitative and quantitative data at the same time, analyzes them separately and compares the results
of all the data obtained and examines whether the findings confirm the results of the data (Creswell ve Plano
Clark, 2015). Semi-experimental research, including research using a semi-experimental design, is research in
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which the sample is not randomly selected, there are experimental (E) and control (C) groups, and the
experimental application is performed (Yildinm ve Simsek, 2003). For this reason, two classes, one
experimental (E) and one control (C) group, were randomly assigned among the classes with similar
characteristics. Android mobile programming was taught to the experimental group and Arduino robotic
programming was taught to the control group. The results of the programming self-efficacy scale used to
collect the quantitative data of the pre-test and post-test and the performance evaluation scores of the students
were calculated. The data obtained through focus group interviews and diaries are qualitative data. ilk basta,
nicel veriler toplanmistir. Qualitative data were then collected and analyzed in the same period of time. The
results of the analysis of quantitative and qualitative data obtained from E and C groups were compared. It was
observed whether the results of qualitative and quantitative data supported each other.

Determination of programming self-efficacy of first level secondary school students was carried out
with the "Programming Self-efficacy Scale" and students' performance evaluation scores as pre-test (T-T) and
post-test (S-T). At the same time, qualitative data were collected from the students through diaries to get their
opinions at the end of the lesson and focus group interviews at the end of the curriculum. In this way, it is
aimed to better understand whether there is a correspondence between the comparison of qualitative and
quantitative analyses to determine the programming self-efficacy and performance of secondary school
students. The number of secondary school students (N=66) determined as the experimental and control groups
and the number of secondary school students (N=362) in the programming self-efficacy scale construction
study were selected as the sample. In this study, data obtained from 66 students were used to combine
qualitative and quantitative data. In the study, a total of three measurements were made; two measurements
related to the students' programming self-efficacy to collect quantitative data and one measurement to
determine their performance. In the first measurement, the programming self-efficacy scale was administered
to the students as a pretest at the beginning of the 20-hour instructional program on programming learning. As
the second measurement, the programming self-efficacy scale was administered to the students as a post-test
at the end of the programming learning curriculum. The third measure is the students' performance evaluation
scores on the programming language they have learned. While analyzing the quantitative data, it was concluded
whether the pre-test (T-T) and post-test (S-T) scores were compatible, however, the same statistical operations
were performed for the students' performance evaluation scores. Then, descriptive statistics were presented
and comparisons were made between statistical groups to determine a significant difference between E and C
groups in terms of other variables.

In the study, semi-structured interview questions were developed about students' programming self-
efficacy and focus group interviews were conducted in both the control and experimental groups. Interviews
were transcribed and content analyzed. The same content analysis was conducted for the diaries. This analysis
is independent of quantitative analysis. Thus, qualitative and quantitative data sets were identified and analyzed
differently and simultaneously in order to link both qualitative and quantitative information. Accordingly, both
types of data were deemed equally important to reveal the purpose of the study. Figure 1 shows the details of
the convergent parallel pattern flowchart in the research.
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Figure 1

Convergent Parallel Pattern Flowchart of Research

STEP 1

Designing the Quantitative Part
Programming self-efficacy scale and
performance evaluation form were created.
Permissions were obtained for quantitative
data. Two classes were identified and a
semi-experimental design approach was
applied.

Designing the Qualitative Part
Focus group interviews and a
diary
Permissions were obtained for
qualitative data and data were
collected.

were conducted.

STEP 2

Quantitative Data Analysis
The pretest of the Programming Self-Efficacy
Scale was administered to the Experimental and
Control groups at the beginning of the course.
At the end of the lesson, the scale is applied as a
post-test. Students' performance scores are
determined with the performance evaluation

Qualitative Data Analysis
Qualitative data analysis was
conducted using theme
development  procedures.
Focus group interviews and
diaries were content
analyzed.

form. Pre-test and post-test and other variables
are analyzed. Performance evaluation scores are
also analyzed. Descriptive statistics are made.

STEP 3

Using Strategies to Combine Control and Experimental Group Results
Control and experimental group analysis results are compared.
Differences in the control and experimental groups are determined based on other
variables and the differences are examined in an organized image as a result of the
dimensions obtained.

The content analysis is made comparable for the control and experimental groups.
The themes are converted into numbers and compared and related.

STEP 4

Interpretation of Combined Results

The results for the control and experimental groups are summarized and
interpreted independently.

T-T and S-T results are interpreted for the groups. Performance evaluation scores
are interpreted for each group.Odak grup goriismeleri ve giinliikler her grup igin
yorumlanir.

Explain the points of convergence of the results of the control and experimental
group data, the ways in which they differ from each other and whether they are
related to each other.

ADDIE Model

ADDIE design model was used in the study. The name of the model is a combination of the first letters
of the words: Analysis(A), Design(D), Development(D), Implementation(I), Evaluation(E). A diagram
representation of the ADDIE Design Model is given below in Figure 2.
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Figure 2
ADDIE Model Diagram
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The ADDIE design model is an instructional design model for education that encompasses planning,
development, implementation, and finally evaluation, and includes the instructional domain, the teacher, the
learner, assessment and evaluation, and external factors (Gustafson & Branch, 2002).

According to the ADDIE model, in the analysis phase of the research, a specific study was planned to
enable secondary school students to have more comfortable lives all over the world by combining hardware
and software technologies, and for this study, it was thought that the education and training environment would
be more effective and permanent in line with the concept of programming self-efficacy. In the design phase,
activities were planned and then implemented. With the convergent parallel design method, a strategy is
determined to combine the results of the experimental and control groups as a result of first collecting and
analyzing quantitative and then qualitative data. First, the analysis results of the control and experimental
groups are compared. The differences that emerge are identified based on other variables and the differences
are examined in an organized image as a result of the themes obtained. In the development phase, it was tried
to prepare the mobile programming activities of the experimental group and the robotic programming activities
of the control group in accordance with the classroom environment. An appropriate learning environment was
tried to be created. 20-hour robotics and mobile programming curriculum were created and worksheets were
created for both groups. It was deemed appropriate to use lecture and demonstration methods as teaching
methods. During the evaluation process, performance evaluation forms were designed for both groups. The
implementation phase culminates with the realization of the 20-hour curriculum in appropriate classroom
environments, with worksheets, lecture and demonstration methods, and the completion of performance
evaluation forms according to students' performance in the activities. In the evaluation phase, quantitative
analyses of the results of the analysis of the secondary level programming self-efficacy scale and the results of
the performance evaluation form, which were applied to Control-G and Experimental-G on behalf of the pre-
test (T-T) and post-test (P-T), were conducted. After the lesson, the content analysis of the diaries written by
the students and the focus group interviews were conducted. Content analysis of the diaries and interviews was
carried out by creating themes. Accordingly, as a result of the analyses, the points of convergence of the
experimental and control groups, their points of divergence, and whether they are related to each other are
explained.

Participants and Sampling

This research was applied as a semi-experimental design in two classes taking the Project Preparation
lesson in a secondary school because it is an applied study. An experimental study was conducted with 66 10th
grade students in an Anatolian high school in Yenisehir district of Mersin. There were 33 learners (mobile
programming) in the experimental (E-G) group and 33 learners (robotic programming) in the control (C-G)
group. The gender distribution of the learners in the semi-experimental study group of the research is shown
in Table 1.
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Table 1

Distribution of Students in the Semi-Experimental Application Study Group According to Gender (G)
Variable

G) (EG) (CG) (M

f % f % f %
Female 16 48 19 58 35 53
Male 17 52 14 42 31 47
Total 33 100 33 100 66 100

When Table 1 is examined, the number of learners in the study group is 35 female (53%) and 31 male
(47%). There were 33 (50%) learners in the experimental group and 33 (50%) in the control group. The number
of students in the experimental group was 16 girls (48%) and 17 boys (52%). The number of students in the
control group was 19 girls (58%) and 14 boys (42%).

In the study, the study group, in which qualitative focus group interview questions and diary form were
created and opinions were taken, included 66 students who were applied. The study group for the focus group
interview questions consisted of 6 groups of 5-6 students each for the control group and 6 groups of 5-6
students each for the experimental group, totaling 12 groups. The number of students in the group was the
same as that of the study group and included 66 students in total.

Table 2

Distribution of Students in the Focus Group Interview Study Group According to Gender Variables

Groups EG CG T
F M F M F M
Groupl 5 - 3 3 8 3
Group2 3 3 2 4 5 7
Group3 5 - 4 2 9 2
Group4 - 5 5 - 5 5
Group5 - 6 3 2 3 8
Group6 3 2 3 5 6
T 16 17 19 14 35 31

As seen in Table 2, the number of students in the focus group interview study group in the order of the
experimental group was 5 female (F) students, 3 female (F) 3 male (M) students, 5 female (F) students, 5 male
(M) students, 6 male (M) students and 3 female (F) 3 male (M) students, totaling (T) 33 students. According
to the order of the control group, the number of students was 3 female(F) 3 male(M) students, 2 female(F) 4
male(M) students, 4 female(F) 2 male(M) students, 5 female(F) students, 3 female(F) 2 male(M) students and
2 female(F) 3 male(M) students, totaling (T) 33 students.

Data Collection Instruments

The data collection tools in the study are the programming self-efficacy scale for secondary school
students, performance evaluation form, student diary and focus group interviews. All data collection tools are
explained in detail below.

Programming Self-Efficacy Scale for Secondary School Students
Determining the programming self-efficacy of high school students who have little programming or
coding knowledge and who choose Computer Science lessons makes an effective and positive contribution to

the teaching processConsidering the level of readiness of younger students who have knowledge about
programming, a self-efficacy study is necessary since high school students are in a transition period between
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primary, secondary and university students. Therefore, it was deemed necessary to conduct a validity and
reliability study of the “Programming self-efficacy scale for high school students”.

All analyses related to the development of the scale were conducted and as a result, it was seen that
the reliability and validity of the scale were ensured.

Performance Evaluation Form

In the study, the performance evaluation forms prepared to be used for end-of-lesson evaluation during
the implementation of the curriculum in both the experimental and control groups contain scores for the
products created by each student and the gains achieved. The 29-item performance evaluation forms, which
consisted of separate outcomes for the experimental and control groups, were examined by three field experts
and found suitable for use for measurement and evaluation purposes.

Performance evaluation forms consisting of 29 items each for the experimental and control groups
included outcome statements. At the end of each lesson, it is filled in by the teacher and performance evaluation
scores are obtained for each group of students at the end of 10 weeks of lessons. In this way, the performance
evaluations of the students in both the experimental and control groups were calculated.

Student Diary

In the study, a diary form was created for the experimental and control groups at the end of each lesson
to collect the opinions of the students. The students who will fill out the form were determined as experimental
group students in the 10-E class (Android- Mobile programming) and control group students in the 10-D class
(Arduino- Robotic coding). Accordingly, the students of each group were asked to write down their ideas and
feelings about what they had learned in the lesson each week. The student diary form created in Google Forms
includes the diary name (lesson topic), student name, surname, number, class, thoughts and date. The link to
the student diary form previously shared by the lesson teacher on the Education Informatics Network (EBA)
platform, which was determined as the information sharing platform of the Ministry of National Education,
was delivered to the experimental and control group students. At the end of each lesson, students were
encouraged to fill in the diary by clicking on this link.

Focus Group Interview

In the study, focus group interviews were conducted separately with the experimental and control
groups. In order to have more detailed information about the 10-week and 20-hour curriculum, the students in
both groups were asked for their opinions through focus group interviews. According to Ekiz (2003), the
purpose of focus group interviews is to obtain detailed and multifaceted qualitative information about the
views, experiences, experiences, interests, tendencies, perceptions, attitudes, habits and emotions of the
participants on a given topic. Accordingly, the number of students for each focus group was determined as 6.

Data Collection Procedure

In line with the activity plans of the control and experimental groups prepared for the 10-week (20-
hour) implementation process in the Project Preparation lesson, an experimental study was conducted in the
control and experimental groups between Week 3 and Week 13 of the education week. This study aims to
teach secondary school students robotic coding with Arduino and mobile programming with Android through
practical applications. Both groups of students were asked to fill out a daily log at the end of each week.

The Programming Self-Efficacy Scale (Cesur Ozkara & Yanpar Yelken, 2020) developed during the
research was administered to students as a pre-test before starting instructional designs. After completing the
10-week training process, the programming self-efficacy scale was administered to the students in the same
manner as a post-test. In addition, upon completion of the applications, the lesson instructor filled out a
performance evaluation form for each student. The completed form shows the students' performance in the
applications.
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In addition to student diaries, the opinions of both groups were obtained through focus group
interviews. Thus, qualitative data was obtained from student diaries and responses to focus group interview
questions.

In the study, after the groups were determined, a 10-week, 20-hour experimental treatment schedule
was created to carry out the experimental study. An experimental study was conducted in accordance with this
schedule. During the 10-week application period, activities related to Android-mobile programming were
carried out by the students in the experimental group, and activities related to robotic coding were carried out
by the students in the control group.

During the application process, before proceeding with the lesson, both the control and experimental
groups were asked about their knowledge of programming concepts and Android programming with Arduino.
Based on this information, it was observed that most students did not have much knowledge about robotic
coding and mobile programming. As a result of determining the readiness information of the students, 10-
week training lessons have begun.

When determining the readiness levels of the students, the same exercises were given to both groups
during one class period. These applications are entirely focused on teaching the concept of algorithms. The
definition of the algorithm, the creation of the algorithm diagram, and all algorithmic symbols were solved
together with the students using the question-and-answer method with two or three examples.

Both groups of students were given an assignment related to algorithms, and they were asked to bring
a paper with the algorithm diagram prepared during the first week of the lesson. The following headings
contain detailed weekly descriptions of the experimental study's control and experimental groups in the
education and training process.

Data Analysis

The analyses of the quantitative and qualitative data obtained in the study are described in detail below.
Analysis of Quantitative Data

In the experimental study conducted with secondary school students, it was deemed appropriate to use
the programming self-efficacy scale (T-T) and (S-T). The scale was administered separately to the
experimental (E) and control (C) groups, and the normality of the distribution of the obtained data was
examined. Since each group had a sample size of 33, the Shapiro-Wilks normality test was used to assess
normality. The data appears to be normally distributed, with a numerical value greater than p>0.05 in the
Shapiro-Wilks tests (Kalayci, 2014). The results of the normality test of the distribution are presented in Table
3.
Table 3

Normality Test Results

Shapiro-Wilk

Variables Groups Statistics sd p
Programming Self-Efficacy Scale Pre-test EG 0,939 33 0,630
CG 0,967 33 0,398
Programming Self-Efficacy Scale Post-test EG 0,974 33 0,583
CG 0,980 33 0,790
Programming Self-Efficacy Scale Pilot Study 0,993 367 0,073
(EG and CG) ’ ’
Performance Evaluation EG 0.974 330583
CG 0,967 33 0,398

Table 3 shows that the pre-test and post-test scores of the programming self-efficacy scale used in the
study and the total scores of the performance assessment test and all sub-dimensions of the scale were found
to be normally distributed (p<0.05). In this case, an independent groups t-test (Kalayci, 2014) was applied to
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compare the mean scores of two different sample groups in the study. The quantitative data analyzed in the
study were analyzed using the SPSS 24.0 software package, and all data in the study were tested at a
significance level of 0.95 (p<0.05).

Analysis of Qualitative Data

At the end of each lesson, students were asked to write in their diaries to share their thoughts on
Arduino and Android applications. In addition, focus group interviews were conducted to gather students'
opinions on the 10-week activity program. At the end of each week, students in both groups were asked to
write their diaries. In the focus group interviews, six students from each of the two groups were brought
together separately, asked interview questions, and audio recordings were made, which were later transcribed
into text. The data determined as a result of all the work carried out has been evaluated through content
analysis. It was requested that each piece of data revealed by the content analysis be analyzed by different
experts. Based on content analyses provided by experts, a reliability formula was used (Reliability =
Agreement / (Agreement + Disagreement)) (Miles ve Huberman, 1994). Table 4 below presents the themes
and sub-themes of the qualitative data analyzed using qualitative content analysis, along with the Miles and
Huberman coefficient values.

Table 4

Qualitative Data Analysis Results

Qualitative Data Contents Miles and Huberman Reliability
Coefficient
1 Diary of Student (Arduino)
-Information about the Applications 0,85
-Opinions about the lesson 0,75
- Attitude towards the lesson 0,83
2 Diary of Student (Android)
-Information about the Applications 0,92
-Opinions about the lesson 0,75
- Attitude towards the lesson 0,75
3 Focus Group Interview Form (Arduino)
-Attitude towards programming 0,88
-Lesson outcomes 0,81
-Positive aspects of the lesson 0,85
-Negative aspects of the lesson 0,85
-Suggestions for the lesson 0,80
4 Focus Group Interview Form (Android)
-Attitude towards programming 0,80
-Lesson outcomes 0,80
-Positive aspects of the lesson 0,85
-Negative aspects of the lesson 0,83
-Suggestions for the lesson 0,80

When Table 4 is examined, it can be seen that the reliability of the themes and sub-themes obtained in
the content analysis is 81% for student diaries and 83% for focus group interview records. The reliability of
Arduino student diary themes was calculated as 81%, the reliability of Android student diary themes was
calculated as 81%, the reliability of Arduino focus group interview themes was calculated as 84%, and the
reliability of Android focus group interview themes was calculated as 82%.
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RESULTS

The statistical analyses and findings obtained regarding the sub-problems of the research are examined.
Results Related to the Programming Self-Efficacy Scale for High School Students

The Programming Self-Efficacy Scale developed in the study was administered to secondary school
students as a pre-test at the beginning of the 10-week training and as a post-test at the end of the 10-week
training. The study group consists of two separate groups: a control group receiving Arduino robotics coding
training and an experimental group receiving Android mobile programming training. According to the first
sub-problem, it was examined whether there was a significant difference between the experimental (E) and
control (C) groups in terms of programming proficiency (final programming proficiency-pre-programming
proficiency) results. An independent t-test was applied to analyze the data regarding whether there was a
significant difference in the programming access scores (P-T programming proficiency-T-T programming
proficiency) of groups (E) and (C). At the beginning and end of the fall semester of the 2018-2019 academic
year, a pre-test (T-T) and post-test (P-T) were administered to a total of 66 students in groups (E) and (C).
Below, the average programming access scores of the groups are compared in order.

At this stage, the groups were examined based on the preliminary test results. The results of the t-test
conducted to determine whether there was a significant difference in the mean T-T scores of the programming
self-efficacy scale between the groups are presented in Table 5.

Table 5

Experimental and Control Groups Programming Self-Efficacy Scale Pre-test T-Test Results Table

Groups N X S sd t p
CG 33 3,35 51121 63 1,262 0,212
EG 33 3,17 ,59289

p<0,05

As a result of the applications made in the Project Preparation lesson, the arithmetic mean scores (is
X= 3.17) of the experimental group students on the Programming Self-Efficacy Scale were calculated, while
the arithmetic mean scores (is X= 3.35) of the control group students on the Programming Self-Efficacy Scale
were calculated. When Table 5 is examined, the average of the 33 students in the control group is determined
to be is X=3.35, and the average of the 33 students in the experimental group is determined to be is X=3.17.
According to the t-test results in Table 5, there is no significant difference at the 5% significance level between
the mean scores obtained by the independent groups on the Programming Self-Efficacy Scale, p=0.21, p>0.05.
The fact that the difference observed in the averages of the groups is not significant can be explained by the
fact that groups (E) and (C) are equivalent to each other in terms of their T-T score averages. It can be said
that both groups have a similar level of programming self-efficacy.

The relationship between the average scores of the groups was examined based on the post-test of the
programming self-efficacy scale applied to the students. The results of the t-test conducted to determine
whether there was a significant difference in the post-test score averages between the groups are presented in
Table 6.

Table 6

Experimental and Control Groups Programming Self-Efficacy Scale Results of the T-Test for the Post-Test

Groups N X S sd t p
CG 33 3,14 ,45243 64 -0,325 0,746
EG 33 3,18 ,55190

p<0,05.
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As a result of the applications carried out in the Project Preparation lesson, the post-test arithmetic
mean scores (is X= 3.14) of the programming self-efficacy scale applied to the control (C) group students were
calculated, while the arithmetic mean scores (is X= 3.18) of the post-test administered to the experimental (E)
group students using the programming self-efficacy scale were calculated as follows. As shown in Table 6,
according to the results of the t-test in independent groups, there is a significant difference in the mean scores
obtained by the groups on the Programming Self-Efficacy Scale at a 5% significance level (p=0.75, p>0.05).
The average score for the 33 students in the control group is X=3,14 and the average score for the 33 students
in the experimental group is X=3,18. As a result of the 10-week programming lesson taken by the groups, it
can be said that the groups have achieved an equivalent level of programming self-efficacy.

At the end of the 10-week programming lesson, the results of the analysis of the programming self-
efficacy scale, which was administered as a final test to the control and experimental groups, showed that the
programming self-efficacy of the control group was equivalent to that of the experimental group. In addition,
the analysis of the programming self-efficacy scale administered to the groups as a post-test showed that there
was no significant difference in programming self-efficacy between the groups. As a result, no significant
difference was observed between the control and experimental groups in terms of the effect of the 10-week
programming lesson on self-efficacy levels.

A significant difference between the access scores of the groups was observed. The total programming
self-efficacy achievement scores of the students in the (E) group, to whom "Android programming" was
applied, and the (C) group, to whom "robotics-Arduino programming" was applied, were calculated. The
arithmetic means and standard deviations of the two groups were calculated using these scores. The results of
the t-test conducted to determine whether there was a significant difference between the groups in terms of
access scores are presented in Table 7.

Tablo 7

T-test Results Table for Access Scores of Groups Experimental(E) and Control(C)

Groups N Access X S Sd t p
EG 33 0,0885 0,63402 64 -2,686 0,009
CG 33 -0,3294 0,62997

Considering Table 7, in the Project Preparation lesson, the t-test conducted for independent samples
to determine whether robotic coding had a significant effect on Android programming skills revealed that the
average S-T and T-T achievement scores of students in the robotic coding (C) group in the lesson (X C =-
0,33), while the average S-T and T-T achievement scores of students in the Android programming (E) group
(X E =0,09) showed no significant difference [t (64) = 0,009, p>0,05]. In this context, a significant difference
was found between the average scores of the groups.

Results Related to the Performance Evaluation Form

As aresult of the applications made in the Project Preparation lesson, the performance evaluation score
averages of groups (D) and (K) were compared to answer the question, “Is there a significant difference
between the performance evaluation score averages of groups (D) and (K) after the application?” and The
analyses and results revealing the relationship between the average performance evaluation scores of the
groups are presented below.

As a result of the 10-week programming activities carried out in the Project Preparation lesson,
performance assessments were conducted on the experimental and control groups to determine the students'
performance levels. The pre-prepared performance evaluation form is created by giving points to students in
the control and experimental groups based on the results of the activities. In this section, the relationship
between the performance evaluation scores of the control and experimental groups was examined. The results
of the t-test conducted to determine whether there was a significant difference in the average performance
evaluation scores between the groups are presented in Table 8.
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Table 8

T-Test Results Table For Control And Experimental Group Performance Evaluation Scores

Groups N X S sd t p
© 33 89,0909 6,78401 64 -0,761 0,449
(E) 33 90,4091 7,27093

p=0,00, p<0,05.

As a result of examining the t-test result table, a t-test for independent samples was conducted to see
whether there was a significant difference in performance evaluation between the control group that did
activities on robotic coding and the experimental group that did activities on Android programming in the
Project Preparation lesson. There was no significant difference between the performance assessment score
average of students in the robotics coding control group (X K =89,09) and the performance assessment score
average of students in the Android programming experimental group (X D =90,41) [t (64) =0,449, p>0,05].
Thus, when the average performance evaluation scores of the groups were examined, no significant difference
was found. It can be said that the groups increased their programming knowledge based on what they learned
from the activities as a result of the 10-week programming lesson.

Results Related to Students' Views on the Teaching-Learning Process of Android Programming and
Robotics Programming

This section contains analyses and results regarding students' views on the teaching-learning process
of Android programming and robotics programming, which is the third sub-problem of the research. The
student diary and focus group interview records were analyzed. Categories were obtained as a result of the
data obtained and The themes and sub-themes that emerged in this regard are listed below.

Control and Experimental Groups' Opinions on Student Diaries

In this section, both control and experimental group students wrote their opinions about the
programming education and training process in their diaries at the end of each lesson. As a result of the content
analysis, opinions on student diaries related to robotic (Arduino) coding consist of three main themes. The sub-
themes of each main theme are presented in Table 9 according to their frequency values. The main themes of
both groups were determined as ‘information about applications’, ‘opinions about the lesson’ and ‘attitudes
towards the lesson’.

Table 9

Control Group Students' Opinions on Student Diaries

Opinions on Student Diaries Related to Robotics (Arduino) Coding f
Attitudes towards the lesson 81
The lesson is enjoyable. 24
The effectiveness of the lesson 18
Applications should be fun 15
The robot project application is nice 10
The lesson was very productive 9
The lesson is a little boring 5
Information about applications 64
LED lighting 17
Traffic light construction 17
Making an LED application with a potentiometer 9
Doorbell application to be implemented 7
Implementation of LDR application 7
A night light construction 7
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Table 9 (Continued)

Opinions about the lesson 33
Creating applications with Arduino 27
Learning Arduino and its variants 6

When Table 9 is examined, it is seen that the frequency value of the theme "attitudes towards the
lesson" is higher (f=81) in line with the data obtained as a result of the analysis. When the subthemes of this
theme are examined, it is seen that the control group students have positive opinions about the lesson.
According to the students, the fact that the lesson is enjoyable (f=24), productive (f=18), and entertaining
(f=15) indicates that they generally have positive attitudes toward the lesson.

Similarly, opinions on student diaries related to mobile (Android) programming consist of three main
themes and The sub-themes of each main theme are presented in Table 10 according to their frequency values.

The main themes of both groups were determined as ‘information about applications’, ‘opinions about the
lesson’ and ‘attitudes towards the lesson’.

Tablo 10

Experimental Group Students' Opinions on Student Diaries

Opinions on Student Diaries Related to Mobile (Android) Programming f

Information about applications 297
Learning the concept of Frame layout 34
Learning the concept of Textview 34
Learning the concept of Linear layout 29
Learning how to use the seekbar 29
Learning how to use the Progressbar 27
Learning how to use the Edittext 25

Learning how to use the Grid layout 23

Learning the concept of Screen orientation 21

Learning how to use the Imageview 21

Learning how to use the Radiobutton 18
Learning how to use the Webview 15
Learning how to use the Checkbox 14
Creating an Appinventor application 7

Attitudes towards the lesson 80
Having a good lesson 33
The lesson was enjoyable 27
Understanding the topics 12
The lesson was a little difficult 8

Suggestions for the lesson 50
Using the Android Studio program 20
The topics are a bit confusing 17
Review of messages sent by the teacher 13

When Table 10 is examined, it is seen that the frequency value of the theme "information about
applications" is higher (f=297) in line with the data obtained as a result of the analysis. When the subthemes
of this theme are examined, it is seen that the experimental group students have knowledge about all the
practices they do in the lesson. It was observed that the most interesting applications for the students were
learning the frame layout concept and using textview (f=34), linear layout concept and using seekbar (f=29),
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progressbar (f=27), edittext (f=25), grid layout concept (f=23), screen orientation concept and using Imageview
(f=21), radiobutton use (f=18), Webview use (f=15), checkbox use (f=14) and using Appinventor (=7).

Control and Experimental Groups' Opinions on Focus Group Discussion Records

In this section, both control and experimental group students shared their views on the programming
education and training process in focus group interviews conducted with groups of six students formed in
advance at the end of the 10-week lesson. Interviews with both the experimental and control group students
were recorded. As a result of the content analysis, opinions regarding the robotic (Arduino) coding lesson
process consist of five main themes. The sub-themes of each main theme are presented in Table 11 according
to their frequency values. The main themes of both groups were determined as “attitudes toward pre-lesson
programming,” “what the lesson taught,” “positive opinions about the lesson,” “negative opinions about the
lesson,” and “suggestions for the lesson”.

Table 11

Control Group Students' Opinions on Focus Group Discussion Records

Opinions on Student Diaries Related to Robotics (Arduino) Programming f
Attitude towards pre-lesson programming 29
Lack of knowledge about programming 12
Liking of programming 11
Being interesting 2
Previously made game 2
Never having taken a programming class 2
Lesson outcomes 32
Learning programming 13
Learning to code 11
Realizing that programming is difficult 4

Difficulty in writing code

Learning basic concepts related to coding

Positive aspects of the lesson 26
Well thought out 20
It was a very good lesson 6
negative aspects of the lesson 14
The class is very crowded 8
It would be better to have a guide 6
Suggestions for the lesson 15

Completeness of materials
The presence of small groups of people

Creating a different kind of classroom environment

W A~ A~ b

Division of the class into two groups

When Table 11 is examined, it can be seen that the frequency value (f=29) of the theme “attitude
towards pre-lesson programming” is obtained based on the data obtained from the analyses. Before the start of
the 10-week education and training process, students' attitudes toward programming include both positive and
negative opinions. In addition to positive expressions such as liking of programming (f=11), being interesting
(f=2) and previously made game (f=2), negative expressions are also as follows; Programming has never been
seen (f=12) and no programming lessons have been taken (f=2).
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Similarly, opinions regarding the mobile (Android) programming lesson process consist of five main
themes and The frequency values of the sub-themes of each main theme are given in Table 12. The main
themes of both groups were determined as “attitudes toward pre-lesson programming” “lesson outcomes”
“positive aspects about the lesson” “negative aspects about the lesson” and “suggestions for the lesson”.

Table 12

Experimental Group Students' Opinions on Focus Group Interview Records

Opinions on Focus Group Interview Records Related to Mobile (Android) Programming f
Attitudes towards pre-lesson programming 51
Never seen before 15
Never having been liked 13
Lack of interest 5

Not being interesting 4

Being interesting 3

Seeming boring 3

Not using the materials at all 3

The applications are good 2

Caring for and liking 2

Not knowing whether you like someone or not 1

Lesson outcomes 65
Learning to code 31
Making the application 6

Learning basic concepts 4

Easier final implementation 4

Learning all concepts 4

Working with worksheets 4

Learning that mobile programming is difficult 3

Not gaining anything 3

Active use of the EBA platform 3

Learning how to create an APK 3

Positive feedback about the lesson 56
Learning the algorithm 13
A nice lesson 11
The lesson is fun

Learning to program 6

Gaining more knowledge after the lesson 5

Learning to apply 5

Learning innovations 4
Learning through the latest application (project) 3

Knowledge of programming 2
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Tablo 12 (Continued)

Negative feedback about the lesson 19

The class is noisy
The lesson is one lesson hour
Lack of interest in the lesson

Insufficient number of computers

Suggestions for the lesson 63
Increasing the number of computers 21
Facilitating applications 13

Increasing lesson hours
Performing the application on a computer
The possibility of implementing the application in lesson

Practical application after narrative technique

w N &N &N ©

Making the lesson more enjoyable

When Table 12 is examined, it can be seen that the frequency value (f=51) of the theme “attitude
towards pre-lesson programming” is obtained based on the data obtained from the analyses. Table 12 includes
the students' attitudes towards programming and their positive and negative views before the start of the 10-
week education process. In addition to negative expressions such as “never seen before (f=15)”, “Never having
been liked (f=13)”, “lack of interest (f=5)”, “Not being interesting (f=4)”, “Seeming boring (f=3)” and “Not
using the materials at all (f=3)”, positive expressions are as follows; “The applications are good (f=3)”, “Caring
for and liking (f=2)” and “Not knowing whether you like someone or not (f=1)”.

DISCUSSION AND CONCLUSION

The study investigated whether there was a significant difference in programming proficiency scores
(post-programming competencies minus pre-programming competencies) between the experimental and
control groups. A comparison of the groups was made according to the pre-test administered at this stage. In
conclusion, the pre-test data analysis showed that there was no significant difference in the mean scores derived
from the programming self-efficacy scale between the groups. Upon comparing the groups' pre-test
programming self-efficacy data, it was observed that similar findings exist in the literature. A review of the
literature indicates that the number of studies yielding statistically significant results is smaller compared to
those reporting non-significant differences. The absence of a significant difference in pre-test scores measuring
students' programming self-efficacy typically stems from the groups having equivalent levels of knowledge,
competence, and attitudes in their educational background.

In the study, the relationship between the groups' mean scores was examined based on the programming
self-efficacy scale post-test administered to students. The study examined whether there was a significant
difference in post-test mean scores between the groups, and the results revealed no significant difference in
the groups' average scores on the Programming Self-Efficacy Scale. In line with this, comparable studies have
been found in the existing literature. Significant findings appear less frequently than non-significant ones in
the existing literature. The non-significant differences observed in post-test measures of programming self-
efficacy may be attributed to the groups achieving comparable competency levels, knowledge acquisition, and
attitudinal development through their training.

The analysis of literature, based on the significant between-group differences in programming self-
efficacy achievement scores, aligns with Altin's (2021) findings in 'Middle School Students' Coding and
Computational Thinking Skills: Traditional and Interdisciplinary Approaches in Programming Instruction,’
which revealed that interdisciplinary mathematics-coding instruction improves both coding proficiency and
computational thinking. Furthermore, research has revealed that programming instruction positively impacts
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academic performance. In the study, the significant difference between groups' mean achievement scores
regarding programming self-efficacy indicates its impact on academic performance. Furthermore, it can be
argued that the logical aspects of programming instruction have particularly positive effects on students in
quantitative subjects, especially mathematics.

The study found no significant difference between the mean performance assessment scores of students
in the robotics coding control group (C) and those in the Android programming experimental group (E). In
line with results from the literature review, learners' self-efficacy perception scores in programming appear to
influence their programming performance (Ramalingam, LaBelle & Wiedenbeck, 2004; Askar & Davenport,
2009; Davidson, Larzon & Ljunggren, 2010; Altun & Mazman, 2013).

In the master's thesis by Alagoz (2020), a significant improvement was observed in both academic
achievement and computational thinking skills following a 5-week 'Learning Programming Through
Metaphors' intervention. Simsek's (2019) study revealed statistically significant differences in adjusted post-
test scores between the experimental group (robotics coding activities) and control group (E and C groups),
when controlling for pre-test scores. However, the analysis showed no significant effect on scientific process
skills development.

The study findings indicate that the training program effectively developed competent individuals in
both the robotics coding control group and mobile programming experimental group, with students
demonstrating self-efficacy in completing required software tasks. The implementation of both robotics and
mobile programming curricula showed significant positive effects on secondary students' lesson performance.
This programming instruction consequently led to improved academic outcomes through enhanced student
performance metrics.

The study analyzed student journals and focus group interviews, comparing results with control group
data and existing literature. Findings indicate that programming education substantially reinforces 21st-century
skills—problem-solving, critical thinking, creativity, and analytical reasoning—among learners. These
outcomes correlate with enhanced classroom performance and academic achievement, with interdisciplinary
benefits evident in other subject areas.

No significant difference was found between the control and experimental groups’ pre-test mean scores
indicating equivalent baseline levels of programming self-efficacy. After the 10-week programming lesson,
both groups demonstrated comparable mean scores, with no statistically significant divergence in performance.
Analysis of the Programming Self-Efficacy Scale revealed no significant between-group differences in post-
test scores suggesting the intervention similarly affected both groups’ self-perceived competence. Post-
intervention analysis revealed that the 10-week programming instruction led to statistically significant
improvements in students' self-efficacy levels relative to pre-lesson assessments. At the conclusion of the
intervention, both the control group (trained in robotics coding) and experimental group (trained in mobile
programming) had developed competent individuals who demonstrated productive software development
capabilities and confidence in successfully executing required programming tasks.

A statistically significant difference was observed between the pre-test and post-test mean achievement
scores of both the robotics coding control group and the Android programming experimental group. In this
case, a statistically significant difference was identified between the groups' mean achievement scores.
Consistent with these findings, the intervention appears to have enhanced students' interest in coding, fostered
programming curiosity, and increased their willingness to engage in advanced computational studies.

No significant difference was found in performance outcomes between the control group (engaged in

robotics coding activities) and the experimental group (focused on Android programming) in the Project
Development Lesson.

"Attitudes toward the lesson” appeared as the highest-frequency theme in student dairy analysis. When
examining subordinate themes, the data indicate favorable attitudes toward the lesson among control group
participants. Analysis of participant responses showed “application-related information” to be the most
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prevalent theme based on frequency counts. When examining subordinate themes, findings indicate that
participants in the experimental condition possessed complete knowledge about each practical activity
conducted during instruction. “Pre-lesson programming attitudes” was identified as the dominant theme in
both groups' focus group analyses. Pre-lesson programming attitudes among students showed dichotomous
positive/negative orientations before the 10-week instruction. Participants reported favorable views
(enjoyment, interest, game-making experience) alongside unfavorable ones (no prior programming exposure
or education). Findings indicate that the educational intervention effectively enhanced programming interest
among secondary education students. The implementation of robotics and mobile programming applications
resulted in students demonstrating significantly high levels of positive programming self-efficacy.
Additionally, results indicate the intervention played a formative role in influencing participants' long-term
educational and professional goals. Findings demonstrate that students' innovative mindset, technological
curiosity and proactive learning orientation toward emerging knowledge collectively support the policy
imperative for universal programming/IT education. Education systems should design developmentally
appropriate, play-based programming curriculum beginning in preschool (ages 3-6), thereby empowering
children to actively design their future pathways. Programming instruction must transcend cognitive
development to nurture affective learning, enabling students to construct original solutions while engaging in
creative self-exploration and identity formation. Programming-based lessons constitute an inherently
interdisciplinary discipline that establishes connections across multiple fields of study. In alignment with 21st-
century requirements, programming must be established as a fundamental discipline among basic educational
lessons. The Ministry of National Education should establish protocols for documenting and disseminating all
current and future programming initiatives (student projects and teacher trainings) through the EBA digital
platform. Implementing a reward system based on activity engagement metrics will significantly enhance
student interest in programming. Analysis of learner perspectives in programming education indicates a critical
need for restructuring instructional approaches through an evidence-based educational model. The introduction
of mandatory IT lessons at secondary education levels should be accompanied by progressively sophisticated
curricula, given their demonstrated positive impact on scholastic performance. The creation of an innovative
learning structure incorporating artificial intelligence/machine learning/deep learning (Al, ML and DL)
fundamentals at the secondary level represents a strategic educational investment with substantial long-term
returns. Workshop programs in schools require diversified delivery mechanisms - including competitive events
and collaborative projects - to transcend traditional extracurricular constraints. To ensure equitable access to
project work opportunities, governing bodies should provide adequate funding allocations to every educational
institution.
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