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The purpose of this study is to examine the processes of prospective primary school
teachers in developing and implementing both concrete and digital materials within the
scope of mathematics teaching course. Accordingly, the study was designed as a case
study design from qualitative research methods. The study group consisted of 17
prospective classroom teachers studying in the third year of the classroom teaching
undergraduate program at a university in Gaziantep province. Data collection tools
were lesson plans in which the prospective primary school teachers explained the
material development and implementation processes in detail within the scope of the
Mathematics Teaching II course and an interview form consisting of semi-structured
questions. Content analysis was used to analyze the data obtained from the research. In
the study, it was concluded that prospective primary school teachers developed
materials by paying attention to the stages of determining needs, formal design, content
planning, integration with the lesson and evaluation of the material within the scope of
mathematics teaching course. However, it was determined that prospective primary
school teachers mostly preferred to develop concrete materials in the introduction to the
course, concrete and digital materials in the teaching process, and digital materials in
the measurement and evaluation process. Another result of the study was that the
experiences of prospective primary school teachers in material development and
implementation processes were generally positive. It can be suggested that prospective
primary school teachers should be given training on the stages of developing concrete
or digital materials within the scope of mathematics teaching course and detailed
training should be given within the scope of mathematics teaching course.
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Bu ¢alismanin amacy, sinuf 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda hem
somut hem dijital materyal gelistirme ve uygulama siireglerini incelemektir. Bu dogrultuda
calisma, nitel arastirma yontemlerinden durum ¢alismasi deseninde tasarlanmistir.
Gaziantep ilindeki bir tiniversitede smif 6gretmenligi lisans programinin tigiincii sinifinda
Ogrenim goren 17 siuf 6gretmeni aday1 ¢alisma grubunu olusturmaktadir. Veri toplama
araglari; simif dgretmeni adaylarimin Matematik Ogretimi 11 dersi kapsaminda materyal
gelistirme ve uygulama siireglerini ayrintili anlattigi ders planlari ve yari yapilandirilmis
sorulardan olusan goriisme formudur. Arastirmadan elde edilen verilerin analizinde igerik
analizden yararlanilmistir. Arastirmada sinuf 6gretmeni adaylar1 matematik dgretimi dersi
kapsaminda materyal gelistirme asamalarindan ihtiyaglari belirleme, bigimsel tasarim, igerigi
planlama, dersle biitiinlestirme ve materyalin degerlendirilmesi asamalarma dikkat ederek
materyal gelistirdikleri sonucuna ulasilmistir. Bununla birlikte sinif 6gretmeni adaylar1 derse
giriste cogunlukla somut materyal, 6gretim siirecinde somut ve dijital materyaller ve 6l¢gme
ve degerlendirme siirecinde genellikle dijital materyalleri gelistirmeyi tercih ettikleri tespit
edilmistir. Aragtirmanin diger bir sonucu ise sinif 6gretmeni adaylarinin materyal gelistirme
ve uygulama siireglerindeki deneyimlerin genellikle olumlu oldugu sonucuna ulasilmistir.
Smif 6gretmeni adaylarina matematik 6gretimi dersi kapsaminda somut veya dijital materyal
gelistirme agsamalarma iliskin egitimlerin diizenlenmesi matematik Ogretimi dersi
kapsaminda detayli egitim verilmesi &nerilebilir.
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Giris
Matematik, modern toplumlarin merkezinde bir disiplin olarak goriiliirken, egitim acisindan
hayati bir konumdadir. Bu siirecte matematik 6gretimi, bilim ve teknoloji ¢aginin ilerleyisi ile beraber
toplumsal ve teknolojik gerekliliklere hizli bir sekilde uyum saglamak durumundadir (Kilpatrick,
Swafford ve Findell, 2001). Ozellikle simif Ogretmeni adaylarmin, gelecek nesillere matematik 6gretimini
aktarirken etkili ve yenilik¢i materyal gelistirme becerilerine sahip olmalar1 beklenmektedir (Gould,
Outhred ve Mitchelmore, 2006). Bu durum, matematik 6gretiminde materyal kullaniminin ve bu

materyallerin gelistirilme siirecinin énemini vurgular.

Matematik 0gretimi, dgrencilerin temel matematik becerilerini ve kavramlarini gelistirmek,
analitik diistinmelerini giiclendirmek ve problem ¢dzme becerilerini desteklemek amaciyla 6nemli bir
role sahiptir. Dolayisiyla matematik Ogretimi, ilkokul seviyesinde oldukga kritiktir. Ilkokul
kademesinde sinif 6gretmenleri, 6grencilere temel matematik becerilerini ve kavramlarini tanitmakla
sorumludurlar. Bu temel kavramlar, 6grencilerin ileri egitim yillarinda karsilasacaklar: daha karmasik
konularm temelini olusturur. Ogrencilerin bu asamada saglam bir matematik temeline sahip olmalari,
ilerleyen yillarda matematikle ilgili zorluklar yasamamalari icin Onemlidir. Bu baglamda simuf
Ogretmeni adaylar1 da gelecekteki 6gretmenlik meslegi kariyerlerinde etkili bir matematik 6gretimi
sunmak igin bir dizi bilgiye, beceriye ve yeterlige sahip olmalidir (Toptas ve Oztop, 2021).
Ogrencilerinin temel matematik becerilerini gelistirmeleri igin bu donanimi lisans &grenimlerinde
edinmeleri gerekmektedir. Sinif 6gretmeni adaylari, matematik 6gretimi derslerinde soyut kavramlarin
somut materyaller araciligiyla Ogrencilere sunulmasma yonelik materyal gelistirme stirecini
deneyimleyerek 6grencilerin 6grenme motivasyonunu artirabilir, kavramsal anlayislarini gelistirebilir
ve derse katilimlarini tesvik edebilirler. Bu baglamda, 6gretmen adaylarina, matematik O6gretimi
derslerinde materyal gelistirme adimlarini, somut ve teknoloji destekli materyal tasarlamayi igeren bir
egitim sunulmasi Onemlidir. Ayrica materyal gelistirme siireclerinde 6gretmen adaylarmin farkh
perspektiflerden faydalanmalarini ve matematik 6gretiminde cesitlilik saglamalarini destekleyecek
grup calismalarina yer verilebilir. Bu sekilde, siuf Ogretmeni adaylari, gelecekteki Ogretmenlik

kariyerlerinde etkili matematik 6gretimi sunabilecek donanima sahip olacaklar1 diistiniilmektedir.

Sinif 6gretmeni adaylarinin etkili bir matematik 6gretimi yapmalari i¢in, genis ve derinlemesine
bir konu bilgisine ve 6gretim becerilerine ihtiyaglar1 vardir (Hill, Rowan ve Ball, 2005). Bu 6gretim
becerileri, materyal gelistirme ve uygulama yeteneklerini de igerir, ¢linkii 6grencilere matematik
kavramlarimi kalici bir sekilde 6gretmek olduk¢a onemlidir (Ma, 1999; Sarama ve Clements, 2009).
Dolayisiyla 0gretmen adaylari, matematiksel kavramlarin uygulamali ve kalict bir sekilde
Ogrenilmesini saglamak icin ¢esitli materyaller gelistirmelidir (Simon ve Blume, 1994; Stylianides ve

Stylianides, 2008). Bu materyaller; manipiilatifleri, gorsel destekleyicileri, somut ve dijital ara¢-gerecleri
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igerebilir (Pierce ve Ball, 2009; Ruthven, Hennessy ve Deaney, 2008). Ancak etkili bir materyal gelistirme
ve uygulama siireci hem derinlemesine konu bilgisi hem de etkili pedagojik bilgi gerektirir (Ball ve
Cohen, 1999). Ogretmen adaylari genellikle, materyal gelistirme ve uygulama siirecinde pedagojik bilgi
ve deneyim eksikligi nedeniyle zorluklar yasayabilirler (Guzey ve Roehrig, 2009). Siif 6gretmeni
adaylar1 materyal gelistirme siirecinde hem somut materyaller hem de dijital materyaller tasarlayarak
materyal gelistirme ve uygulama becerilerini gelistirmek i¢in 6gretmen yetistirme programlarina

onemli 6l¢lide vurgu yapilmas: gerekmektedir (Sherin, 2002).

Materyal gelistirme siireci, stnif 6gretmeni adaylar1 i¢in disiplinler arasi bir yaklasim gerektirir.
Bu siiregte, 6gretmen adaylart matematik dersi 6gretim programinmi anlamali, 6grencilerin 6grenme
stillerini ve ihtiyaglarii dikkate almali, 6grencilere uygun materyalleri se¢meli, hazirlamali veya
tasarlamalidir. Ogretmen adaylari, matematiksel kavramlari somutlagtiran, &grencilere etkilesimli
ogrenme firsatlar: sunan ve 6grenci merkezli bir yaklasimla materyal gelistirme siirecini ytiriitmelidir.
Matematik Ogretimi igin etkili materyaller gelistirmek, smif Ogretmeni adaylarmin oncelikli
hedeflerinden biridir. Bu nedenle matematik programini anlamalari, 6grencilerin 6grenme ihtiyaglarim
belirlemeleri ve uygun materyalleri se¢meleri veya gelistirmeleri gerekmektedir. Yapilan
arastirmalarda, 6gretmen adaylarinin matematiksel kavramlari somutlastiran, gorsel ve manipiilatif

materyalleri tercih etmeleri gerektigini gostermektedir (Hardison, 2022; Larbi ve Mavis, 2016).

Bilissel gelisim kuraminda matematiksel kavramlarin Ogretiminde farkli gosterimler
kullanilmasimin anlamay: destekledigini ileri siiren Piaget, ilkokuldaki 6grencilerin somut islemler
doneminde oldugunu ve bundan dolay1r ¢ocuklara &gretilmek istenen konu igin hazirlanan ders
iceriginin, bes duyuya hitap edecek Ozellikte somut materyallerle desteklenmis olmas1 gerektigini
vurgulamaktadir (Bozkurt ve Akalin, 2010). Matematik 6gretiminde genellikle manipiilatifler, gergek,
somut veya dijital materyaller kullanilmaktadir. Manipiilatifler, 6grencilerin matematiksel kavramlari
elle tutarak ve deneyerek ogrenmelerini saglar (Moyer, 2001; Sowell, 1989). Gorsel destekleyiciler,
ogrencilerin matematiksel kavramlar1 gorsellestirmelerine yardimci olabilir (Arcavi, 2003). Dijital
materyaller, 6grencilerin kavramlar etkilesimli bir ortamda kegfetmelerini saglar (Pierce ve Ball, 2009;

Ruthven ve digerleri, 2008).

Matematik 0gretimi kapsaminda gelistirilen materyalde, hedeflenen igerigin net ve agik bir
sekilde ifade edilmesi 6nemlidir. Matematiksel kavramlar1 ve becerileri etkili bir sekilde aktarip
anlamalarini kolaylastiracak sekilde tasarlanmalidir. Dilin anlasilir olmasi, gorsel unsurlarin agik ve net
olmasi, yonergelerin anlasilir bir sekilde verilmesi gibi 6zellikler materyalin erisilebilirligini artirir.
Matematiksel kavramlari somutlagtiran materyaller kullanmak, &grencilerin soyut diigiinme
becerilerini gelistirmelerine yardimci olur. Gorsel materyaller, manipiilatif araglar ve matematiksel

modeller, somutlagtirma icin etkili araglardir.
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Sinif Ogretmeni adaylar1 lisans Ogrenimlerinde aldiklart matematik Ogretimi dersinde
gelecekteki 6grencileri icin 6grenme ihtiyaglarina uygun, 6grenme stillerini dikkate alan, matematiksel
icerigi destekleyici, aktif Ogrenci katilimina tesvik eden Ogrenci merkezli bir sekilde sunan,
farklilagtirilmis 6gretim igin gesitlendiren materyaller gelistirmeyi 6grenmelidirler. Somut, gorsel ve
manipiilatif materyaller kullanarak matematiksel kavramlar1 somutlastirmak ve 6grencilerin soyut
kavramlari daha iyi anlamalarini saglamak onemlidir. Ogrencilerin matematiksel kavramlari
kesfetmelerine, tartismalarina ve birlikte calismalarina olanak tamiyan etkilesimli materyaller tercih
edilmelidir. Bununla birlikte gelistirilen materyalin uygulama siireglerinde siirekli degerlendirme ve
iyilestirme de onemlidir. C)gretmen adaylari, materyallerin etkisini degerlendirip, geri bildirimleri
dikkate almali ve materyalleri siirekli giincellemelidir. Bu sekilde, 6gretmen adaylar1 materyal
gelistirme ve uygulama stireglerini siirekli olarak gelistirerek matematik 6gretimini daha etkili hale

getirebilirler.

Matematik Ogretiminde cesitli materyaller kullanilir ve bu materyallerin 6grenci basarisi
tizerinde olumlu etkileri vardir (Shimizu, Kaur, Huang ve Clarke, 2010). Bunlar arasinda sayma
bloklari, geometri sekilleri, cetveller, teraziler gibi manipiilatif materyaller (Pannen, 2015), grafikler,
diyagramlar, tablolar, resimler gibi gorsel materyaller (Kiikey, Tutak ve Tutak, 2019), interaktif tahtalar
(Kayaduman, Sirakaya ve Seferoglu, 2011; Yildizhan, 2013), bilgisayar programlar: ve dijital kaynaklar
(Pogan, 2023; Tast1, Ava Yiicel ve Yalcinalp, 2015), matematik kitaplar: (Kerpi¢ ve Bozkurt, 2011) ve ses
kayitlari, podcast’ler, matematiksel sarkilar isitsel materyaller (Tan, 2016) bulunur. Bu materyaller,
matematiksel kavramlarin anlasilmasini ve Ogrencilerin matematiksel becerilerinin gelistirilmesini
destekler. Matematik 6gretimi i¢in bu materyallerin dikkatli bir sekilde segilmesi ve etkili bir sekilde
kullanilmasi, 6grencilerin matematiksel anlamalarin1 derinlestirmelerine ve basarilarini artirmalarina

yardimci olur.

Materyal gelistirme siireci, matematik Ogretimi icin etkili ve etkileyici materyallerin
olusturulmasinda 6nemli bir adimdir. Yapilan ¢alismalar, materyal gelistirme siirecinin Ogrenci
basarisini artirdigini, 6grenmeyi destekledigini ve matematik 6gretimini gelistirdigini gostermektedir.
Materyal gelistirme siirecinde, ihtiya¢ analizi, hedef belirleme, icerik planlamasi, materyal tasarimai,
etkinlik ve gdrev olusturma, degerlendirme araglarinin olusturulmas: gibi adimlarin dikkate alinmasi
gerekmektedir. Bu adimlar, bilimsel ¢alismalarin ve uygulamalarin rehberliginde materyal gelistirme

siirecinin etkin ve basarili bir sekilde yiiriitiilmesini saglamaktadir.

Sinif 6gretmeni adaylarinin matematik ogretiminde materyal gelistirme ve uygulama siiregleri

oldukc¢a 6nemlidir. Siireg asagidaki adimlar: igermektedir:

o TIhtiyag¢ Analizi: Ogretim hedeflerini belirler ve &grenci ihtiyaglarma gore materyal

kapsamini ayarlar (Yalin, 1997).
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e Hedef Belirleme: Matematik 6gretimindeki amaglar belirler, 6grencilerin kavramlar: daha

iyi anlamasini saglar (Kaya, 2006).

® Materyal Tasarimi: Materyalin gorsel diizenlemesi, metinlerin yazilmasi ve gorsel

unsurlarin se¢imini ve diizenlenmesi gergeklestirilir (Mcalpine ve Weston, 1994).

e Igerik Planlamast: Materyalin igerigi, matematik miifredatinin hedeflerine ve &grenci

ihtiyacglarina uygun olarak belirlenir (Van de Walle ve Lovin, 2015).

* Etkinlik ve Gorevlerin Olusturulmasi: Ogrencilerin matematiksel kavramlari anlamalarini

ve becerilerini uygulamalarin saglayacak etkinlikler ve gorevler olusturulur (Kaya, 2006).

e Degerlendirme Araglarinin Olusturulmast: Ogrenme diizeyini degerlendirecek uygun

araglar olusturulur (Sullivan, Clarke ve Clarke, 2009).

e (Ogretmen Rehberligi ve Ek Kaynaklar: Materyali etkili bir sekilde kullanmalarma yardimeci

olacak rehberlik ve ek kaynaklar saglanir.

* Geri Bildirim ve lyilestirme: Ogrenci geri bildirimleri ve dgretmen gdzlemi gibi veriler

kullanilarak materyalin etkinligi degerlendirilir ve gerekli iyilestirmeler yapilir (Ontas ve Kaya, 2019).

Her adim, matematik 6gretiminin etkililigini artirmak ve 6gretmen adaylarinin matematik
ogretiminde etkili materyaller gelistirebilmeleri i¢in kritik 6neme sahiptir. Materyal tasarimu gelistirme
siireci, bu adimlarin dikkatlice takip edilmesini gerektirir. Her adim, 6grencilerin matematiksel
kavramlar1 anlamalarini, becerilerini gelistirmelerini ve 6grenme hedeflerine ulasmalarini desteklemek
i¢in 6nemlidir. Siireg, dikkatli planlama, deneme yanilma ve siirekli geri bildirim ile birlikte materyalin

etkili ve anlamli bir sekilde gelistirilmesini saglar.

Materyal uygulamasi, materyalin siniftaki kullanimimi ve Ogretim amaglarmi karsilama
kapasitesini ifade eder. Bu, materyalin 6grencilerin matematiksel kavramlar: anlamalarina, becerilerini
gelistirmelerine ve hedeflere ulasmalarina yardimci olma yetenegini degerlendirir. Materyal, 6grenci
katilimini tesvik etmeli, kavramlari anlasilir ve gercek hayata uygulanabilir kilmalidir. Materyal, cesitli
ogrenci ihtiyaglarini karsilamali ve degerlendirme araglari ile 6grenci ilerlemesini takip etmeli, geri

bildirim saglamalidir.

Bu arastirmada, smif 6gretmeni adaylarinin matematik 6gretimi dersinde materyal gelistirme
ve uygulama siiregleri incelenmektedir. Materyal gelistirme siireci, matematik ogretiminde etkili bir
Ogrenme ortami saglamak icin Onemlidir. Arastirmalar, materyallerin 6grenci motivasyonunu
artirdigini, kavramsal anlayist gliclendirdigini ve derse katilimi tesvik ettigini gostermektedir. Smif
Ogretmeni adaylari, matematik ogretiminde kullanacaklar: materyalleri se¢me ve gelistirme becerilerini
kazanarak o©grencilerin matematiksel yeteneklerini destekleyebilirler. Buna ragmen, materyal
gelistirmenin Ogretmen adaylar1 iizerindeki etkisini anlamak i¢in daha fazla arastirma yapilmas:

gerekmektedir. Ozellikle, materyal gelistirme siirecinin 6gretmen adaylarinin matematik 6gretimindeki
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etkililigi tizerindeki etkisini anlamak 6nemlidir (Ball ve Cohen, 1999; Sherin, 2002). Dahas: bu stirecin,
Ogretmen adaylarinin matematik Ogretiminde kullanacaklar1 materyalleri nasil sectiklerini ve bu
materyallerin 6grencilerin 6grenmelerini nasil etkiledigini anlamak 6nemlidir (Stein, Remillard ve
Smith, 2007). Yapilan calismalar; ogretmen adaylarinin 6gretim teknolojisini veya Ogretim somut
materyallerin kullanimina iliskin oldugu goriilmektedir (Girgin ve $Sahin, 2019; Karatas ve Yapici, 2006;
Sezer, 2017). Bu ¢alismada ise sinif 6gretmeni adaylarinin matematik 6gretimi dersinde hem somut hem
dijital materyal gelistirme ve uygulama siirecleri incelenmistir. Bu arastirmanin kapsaminda asagidaki

sorulara cevap aranmlgtlr.

1. Siuf 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal gelistirme

stirecleri nasildir?

2. Smif Ogretmeni adaylarinin matematik O0gretimi dersi kapsaminda gelistirmeyi tercih

ettikleri materyal tiirleri nasildir?

3. Smif 6gretmeni adaylarmin matematik 6gretimi dersi kapsaminda materyal gelistirme ve

uygulama stireclerindeki deneyimlerine iliskin goriisleri nelerdir?
Yontem
Arastirma Deseni

Bu arastirmada sinif 6gretmeni adaylariin matematik 6gretimi dersinde hem somut hem dijital
materyal gelistirme ve uygulama siireglerinin incelenmesi amaglandigi igin nitel arastirma
yontemlerinden biri olan durum c¢alismasi deseni kullanilmistir. Yin (2014), durum calismasinda
arastirmacilara belirli bir durumun veya durumlarin baglamina gomiilii olan giincel olaylar: inceleme
yetenegi sagladigini belirtmistir. Durum calismalar1 6zellikle bir durumun veya olayin nasil ve neden
oldugunu anlama ihtiyaci oldugunda kullamghdir ve bu agidan 6zgiin bilgiler saglamaktadir
(Flyvbjerg, 2006). Creswell ve Poth’a (2016) gore durum ¢alismasy; arastirmacinin belirli bir zaman
dilimi igerisinde yer alan bir¢ok kaynaktan toplanmis cesitli veri toplama araglar1 (goriismeler,
gozlemler, dokiimanlar vb.) ile bir durumu ya da duruma bagh olarak temalar1 tanimlayan nitel
aragtirma yaklagimidir. Arastirmada siuf gretmeni adaylarmin Matematik Ogretimi II dersi
kapsamindaki materyal gelistirme ve uygulama siireglerinin derinlemesine incelenebilmesi agisindan

durum calismasi, etkili bir arastirma deseni olarak goriilmektedir.
Calisma Grubu

Calisma grubu; amacli 6rneklem tiirlerinden oOlgiit 6rnekleme yaklasimi ile belirlenmistir.
Patton (2014) 6l¢iit ornekleme yaklasiminin, “tiim durumlarin, bireylerin veya olaylarin, arastirmacinin
onceden belirledigi ve ilgi cekici, degerli veya aydinlatici oldugunu diisiindiigii belirli Olgiitleri
karsilamas1” gerektigini vurgulamuistir. Olgiit 6rnekleme, belirli ozelliklere sahip katilimeilarin

incelenmesine olanak saglar, bu nedenle de bir durumu, olay1 veya fenomeni belirli bir perspektiften
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anlamak i¢in kullarulabilir. Ayrica, 6l¢iit 6rnekleme genellikle durum ¢aligmalari, fenomenoloji ve diger

nitel arastirma desenleriyle kullanilir.

Bu arastirmanin calisma grubu; 2021-2022 bahar déneminde Gaziantep ilinde bir {iniversitede
Sinif Ogretmenligi Lisans Programinin {iciincii sinifinda 6grenim goren 17 smif 6gretmeni adayindan
olusmaktadir. Patton (2014) nitel arastirmalarin 6zgiinliigli geregi 6rneklemin biiyiikliigii arastirma
hedeflerine, kapsama ve kullanilan yonteme bagh olarak degiskenlik gosterebildigine dikkat ¢ekmistir.
Bu kapsamda arastirmanin amacina gore katilimcilar ¢alisma grubuna dahil edilmistir. Arastirmanin
katiimailari; Matematik Ogretimi I dersini ve Ogretim Teknolojisi dersini basar1 ile ge¢mis olmasi,
Matematik Ogretimi II dersini aliyor olmasi, derse %70 oraninda devam etmesi, Matematik Ogretimi II
dersi kapsaminda dersin 6gretim iiyesi tarafindan 6rneklerle anlatilan ders plani hazirlama ve materyal
gelistirme siireglerine katilmis olmas1 Olgiitleri dikkate alimarak belirlenmistir. Bu Olgiitlere gore
belirlenmis katiimcilarin 12’si kiz, 5'i erkek oOgretmen adayidir. Arastirmanin etigi agisindan
aragtirmaya katilan siif 6gretmeni adaylarinin isimleri gizli tutulmus ve 6gretmen adaylarina OA1,

OA2, ..., OA17 seklinde kodlar verilmistir.
Veri Toplama Aracglar ve Siireci

Sinuf dgretmeni adaylarinin Matematik Ogretimi II dersi kapsaminda materyal gelistirme ve
uygulama stireglerini ayrintili anlattig1 ders planlar: ve yar1 yapilandirilmis sorulardan olusan goriisme
formu veri toplama araglarini olugturmaktadir. Ogretmen adayinin hazirladig: ders plany; dersin adj,
sinif diizeyi, siire, 6grenme ve alt 6grenme alanlari, kavramlar, terimler, semboller, kazanim varsa
agiklamasi, disiplinler arasi iliskilendirme, arag, gere¢ ve kaynaklar, beceri, deger, yetkinlikler, 6grenme
kuramy, strateji, yontem, teknikler, giris (dikkat ¢cekme, 6nbilgi yoklama, konudan haberdar etme gibi),
Ogrenme-Ogretme siireci, dlgme ve degerlendirme siireci, aile katiimi ve son olarak gelistirilen
materyallere iliskin ayrintili bilgi ve gorsellerin yer aldig1 basliklara iliskin bilgileri icermektedir. Ders
planindaki basliklar; {i¢ uzman (matematik egitimi, egitim programi, sinif Sgretmenligi alaninda
Ogretim {iyeleri) tarafindan incelenmis, gerekli diizeltmeler ve Onerilerle kapsam gecerliligi
saglanmistir. Gorlisme formu igin hazirlanan sorular ise farkl {i¢ uzmana (matematik egitimi, 6l¢gme ve
degerlendirme, sinf ogretmenligi alaninda Ogretim {iyeleri) sunulmus soru sayisi ve soru kokleri
tizerinde degisiklikler yapilmis ve forma nihai hali verilmistir. Arastirmanin ¢alisma grubunda yer
almayan bir 0gretmen adayma on uygulama yapilmus, sorularin anlasilir oldugu geri bildirimi

verilmistir. GOriisme siiresinin ise yaklasik on bes dakika stirdiigii tespit edilmistir.

Siif 6gretmeni adaylariin Matematik Ogretimi IT dersi kapsaminda materyal gelistirme ve

uygulama siireglerinin incelenmesine yonelik bu arastirmanin veri toplama stireci asagidaki gibidir:

1. Matematik 6gretimi II dersi kapsaminda sinif 6gretmeni adaylarinin ilkokul matematik dersi

Ogretim programindan kazanim belirlemesi ve ders plani hazirlamasi,

2. Ders plan1 hazirlama siirecinde somut ve dijital materyal gelistirmesi,
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3. Materyal gelistirme siirecinde dersin sorumlu 6gretim {iyesinin danismanlik yapmasi ve geri

bildirim vermesi,
4. Sinif 6gretmeni adaylarinin geri bildirim sonucu materyalleri diizenlemesi,
5. Matematik 6gretimi II dersinde materyallerin ders plani kapsaminda uygulanmasi,
6. Dersin sorumlu 6gretim tiyesinin degerlendirmesi seklindedir.
Veri Analizi

Arastirmada goriisme sorularindan elde edilen verilerin analizinde igerik analizden
yararlanilmigtir. Igerik analizinde, toplanan verileri agiklayabilecek kavramlara ve driintiilere ulagsmak
en temel amactir. Bu analiz yonteminde verilerin 6nce kavramsallastirilmasi, daha sonra diizenlenmesi
ve veriyi agtklayan temalarin saptanmas: gerekmektedir (Yildirim ve $imsek, 2016). Bu dogrultuda
yaziya aktarilan ham veriler nitel veri analizi yontemlerinde biri olan igerik analizi kullarularak tema,
alt tema, kodlar ve frekanslar araciligryla yorumlanmistir. Katiimcilardan elde edilen veriler ciimle
biitiinliigii var ise yazim hatalar1 diizeltilerek degisiklik yapilmadan sunulmustur. Bununla birlikte
ogretmen adaylarinin hazirlamis olduklar: ders planlar1 incelenmis, verilen bagliklar dogrultusunda
icerikler degerlendirilmis, oncelikle materyal-kazanim iliskisi ve materyalin diger basliklarla olan
iligskisi analiz edilmis, ders planinda yer alan materyallere ait gorsellere de bulgular1 destekleyecek

sekilde yer verilmistir.
Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymin Etigine Aykir1 Eylemler” bashg altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.
Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi = Hasan Kalyoncu Universitesi
Etik degerlendirme kararinin tarihi= 29.06.2022
Etik degerlendirme belgesi say1 numarasi= E-97105791-050.01.01-18057
Bulgular

1. Sinif 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal gelistirme

siireclerine iliskin bulgular

Arastirmada smif Ogretmeni adaylarinin matematik Ogretimi dersi kapsaminda materyal
gelistirme siireglerine iliskin bulgular tema, alt tema ve kodlar seklinde Tablo 1’de sunulmustur.

Kodlara ait frekanslara parantez iginde yer verilmistir.
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Tablo 1. Stnif 6gretmeni adaylarimin materyal gelistirme siireci

Tema Alt Tema Kodlar
Hazirbulunusluk (8)
Thtiyaclar1 belirleme Sinif diizeyine uygunluk (6)

Materyal-kazanim iliskisi (5)
Dayanikli olmasi (9)
Kullanisl/Islevsel olmasi (7)
Yaz1 tipi ve punto tercihi (6)
Bicimsel tasarim Gorsellerin dogru segilmesi (5)
Renk secimi (5)
Yazinin/Metnin anlagilir olmasi (2)
Materyal gelistirme Giivenlik 6nlemi alma (2)
asamalar1 Kazanima uygunluk (10)
Diger derslerde kullanilabilirlik (10)
igerigi planlama Eglenceli olmasi (3)
Giinliik yasama uygunluk (2)
Giincellik (1)
Ders sonu degerlendirme (7)
Dersle biitlinlestirme Derse dikkat cekme (3)
Etkinlikle biitiinlegtirme (1)
Materyalin

degerlendirilmesi Geri bildirim (8)

Tablo 1’e gore smif Ogretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal
gelistirme asamasi temasy; ihtiyaclar: belirleme, bicimsel tasarim, icerigi planlama, dersle biitiinlestirme ve

materyalin degerlendirilmesi alt temalarindan olusmaktadir.

Ihtiyaglar1 belirleme alt temasinda; grenci seviyesine uygunluk (8), siif diizeyine uygunluk
(6) ve materyal-kazanim iliskisi (5) kodlar1 ortaya ¢ikmistir. Siif 6gretmeni adaylarinin matematik
Ogretimi dersi kapsaminda materyal gelistirme asamasi temasinin ihtiyaclar1 belirleme alt temasina
iliskin OA1 “Materyalin dgrencilerin diizeyine uygun olmasma ozellikle dikkat ettim.” ifadesiyle
hazirbulunuslulugu belirtirken; OA10 “Ogrencilerin siuf diizeyine gore materyal tasarlamam
gerekiyordu.” ifadesiyle sinif diizeyine uygunlugu vurgulamakta ve OA7 “Somut materyal hazirlarken
dersin konusuna ve kazanima uygun olmasina 6zen gosterdim.” ifadesiyle materyal-kazanim iligkisine

dikkat cekmektedir.

Bigimsel tasarim alt temasinda; dayanikli olmasi (9), kullanisli/islevsel olmasi (7), yaz: tipi ve
punto tercihi (6), gorsellerin dogru segilmesi (5), renk se¢imi (5), yazinin/metnin anlasilir olmasi (2) ve
giivenlik 6nlemi alma (2) kodlar1 ortaya ¢ikmistir. Sinif 6gretmeni adaylarinin matematik 6gretimi dersi
kapsaminda materyal gelistirme asamasi temasinin bigimsel tasarim alt temasina iliskin O6 “Materyalin
olabildigince dayanikli, saglam olmasina dikkat ettim. Saglamlastirmak adina mukavva ve kuvvetli
yapistiricilar kullandim. PVC ile kaplattim.” ifadesiyle dayanikli olmaya dikkat gekerken; OA15
“Materyali tasarlamadan once kolay, uygulanabilir ve ekonomik 0zelliklerle kullamigh olmasi
gerektigini diistindiim.” ifadesiyle kullanisli/islevsel olmaya dikkat cekmekte; OA11 “Somut materyal

hazirlarken Ogrenciler tarafindan goriilebilir ve okunabilir olmasina, renk uyumuna, yazi tipi ve
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boyutuna dikkat ettim.” ifadesiyle yaz tipi ve punto tercihine dikkat cekmekte ve OA9 “Dijital materyal
hazirlarken kullanacagim gorsellere ve yazim kurallarina dikkat ettim. Ciinkii gorseller 6gretmek
istedigim kavram ile anlamli olmalidir.” ifadesiyle gorsellerin dogru segilmesine dikkat cekmektedir.
Bu alt temaya iliskin OA8 “Hem dijital hem de somut materyal tasarlarken sari ve mor gibi
kontrast/tamamlayici renkleri tercih etmeye ¢alistim.” ifadesiyle renk se¢imini 6n plana ¢ikarirken; OA5
“Materyalin {istiine yazdigim yazinin okunur olmas: da ¢ok dnemliydi.” ifadesiyle yazinin/metnin
anlagilir olmasini 6n plana cikarmakta ve OA17 “Bir diger husus ise dgrencilerin giivenligi konusunda
hazirladigim materyallerin 6grencilerin kendini yaralama ihtimallerine kars1 dikkatle hazirlamam.”

ifadesiyle giivenlik 6nlemi almay1 6n plana ¢ikarmaktadir.

Igerigi planlama alt temasinda; kazanima uygunluk (10), diger derslerde kullamilabilirlik (10),
eglenceli olmas1 (3), giinliikk yasama uygunluk (2) ve giincellik (1) kodlar1 ortaya ¢ikmistir. Simf
Ogretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal gelistirme asamas: temasinin
igerigi planlama alt temasina iliskin OA12 “Basamak adimi ve basamak degerini dgretirken tasarladigim
materyalin kazanimima uygun olmasini amagladim.” ifadesiyle kazamma uygunlugu belirtirken; OA4
“... materyali daha sonra hem matematik alaninda hem de bagka derslerde kullanilmasma 6zen
gosterdim.” ifadesiyle diger derslerde kullanilabilirligi belirtmekte, OA14 “Ogrenci derste sikilmayacak
ve dijital materyal sayesinde dersi eglenceli bulacaktir.” ifadesiyle eglenceli olmasini belirtmekte; OA13
“Somut materyal gelistirirken 6grenciler icin giinlitk yasama uygun olmasina dikkat ettim.” ifadesiyle

giinliik yagsama uygunlugunu belirtmekte ve O16 ise “Materyalimi hazirladigim konuda giincel

ornekler, bilgiler arastirdim ve sectim.” ifadesiyle giincelligi belirtmektedir.

Dersle biitiinlestirme alt temasinda; ders sonu degerlendirme (7), derse dikkat ¢ekme (3) ve
etkinlikle biitiinlestirme (1) kodlar1 ortaya ¢ikmustir. Sif 6gretmeni adaylarinin matematik 6gretimi
dersi kapsaminda materyal gelistirme asamasi temasinin dersle biitiinlestirme alt temasina iliskin OA2
“Bu dijital materyali (wordwall) se¢memin sebebi degerlendirme asamasinda oyunlastirarak
degerlendirme yapmak ve daha kalici bilgi olacagina inanmaktir.” seklinde goriisiiyle ders sonu
degerlendirmeyi ifade ederken; OA7 “Somut materyalimi 6zellikle dersin girisinde dikkat g¢ekme
asamasinda kullandim k Ogrenciler bu sayede dikkatlerini derse yogunlastiracaktir.” seklinde
goriistiyle derse dikkat cekmeyi ifade etmekte ve OA12 ise “Materyali gelistirirken 6zellikle etkinlik
iginde olusturmaya dikkat ettim. Ug basamakl dogal sayilar konusunu etkinlik temelli anlatirken

Ogretimimi kolaylastirdi.” seklinde goriisiiyle etkinlikle biitiinlestirmeyi ifade etmektedir.

Materyalin degerlendirilmesi alt temasinda; geri bildirim (8) kodu ortaya ¢ikmustir. Smnif
Ogretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal gelistirme asamasi temasinin
materyalin degerlendirilmesi alt temasina iliskin OA8 “Somut materyal hazirlamada daha o6nce
tecriibem olmadig1 i¢in hocamiz materyali hazirlarken bize geri bildirim verdi.” ifadesiyle geri bildirimi

vurgulamaktadir.
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2. Siif dgretmeni adaylarinin matematik 6gretimi dersi kapsaminda gelistirmeyi tercih

ettikleri materyal tiirlerine iliskin bulgular

Arastirmada sinif 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda gelistirmeyi
tercih ettikleri materyal tiirlerine iliskin bulgular tema ve alt temalar seklinde Tablo 2’de sunulmustur.

Alt temalara ait frekanslara parantez i¢inde yer verilmistir.

Tablo 2. Sinif 6gretmeni adaylarinin gelistirmeyi tercih ettikleri materyal tiirleri

Tema Alt Tema

Somut materyal (11)
Derse giris stireci
Dijital materyal (3)

.. . Somut materyal (15)
Ogretim siireci
Dijital materyal (13)

.. Somut materyal (6)
Olgme ve degerlendirme siireci
Dijital materyal (15)

Tablo 2’ye gore sinuf 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda gelistirmeyi
tercih ettikleri materyal tiirleri derse giris siireci, Ogretim siireci ve 6l¢me ve degerlendirme siireci
temalarindan olusmaktadir. Bu {i¢ temanin her birinin alt temalari somut materyal ve dijital

materyalden meydana gelmektedir.

Derse giris siireci temasinda; somut materyal (11) ve dijital materyal (3) alt temalar1 ortaya
¢ikmistir. Sinif 6gretmeni adaylariin matematik 6gretimi dersi kapsaminda gelistirmeyi tercih ettikleri
materyal tiirlerinde derse girig siireci temasinin somut materyal alt temasma iliskin OA5 “Somut
materyali 6zellikle derse giris kisminda kullanmanin nedeni 6grencilerin dikkatini ¢cekmek ve motive
etmekti.” seklinde goriisiinii ifade ederken; dijital materyal alt temasma iliskin OA2 ise “Giris
asamasinda hikaye icin StoryJumper uygulamasini kullandim. Hem renkli hem de birden ¢ok nesne ve
arka planin olusu biiyiik bir avantaj. Ayni zamanda hikayeyi tiim smifin gérmesi ve konuya dikkat

¢ekme yoniinden dijital materyal olarak kullandim.” seklinde goriisiinii ifade etmektedir.

RN

Haklisin kanguru kardes. Bundan
sonra benim adim "carpma isareti"

=

Sekil 1. OA5'in tasarladig somut materyal ~ Sekil 2. OA2'nin tasarladig: dijital materyal

u
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Ogretim siireci temasinda; somut materyal (15) ve dijital materyal (13) alt temalar1 ortaya
gikmustir. Sinif 6gretmeni adaylarimin matematik 6gretimi dersi kapsaminda gelistirmeyi tercih ettikleri
materyal tiirlerinde 0gretim siireci temasinin somut materyal alt temasina iliskin asagidaki sekilde

goriis ifade edilmektedir.

“Somut materyali, kesfetme ve derinlestirme asamasinda kullandim. Ciinkii agilar ve ag1 6l¢lim
araglarmi anlatacaktim ve Ogrencilerin daha iyi anlamalar1 ve zihinlerinde daha iyi
somutlastirmalar1 i¢in somut olarak ag1 gesitlerini ve agilar1 anlatan bir materyal tasarladim.”
(OA1)

Dijital materyal alt temasina iliskin OA6 ise ”Ogretim asamasi olan agiklama asamasinda Canva
yardimiyla konuyu anlattim. Ciinkii tasarladigim sunularda konumu daha iyi gorsellestirdim ve

yazilar1 daha net, okunabilir ve anlasilabilir hale getirdim.” seklinde goriistinii belirtmektedir.

: ABe
ELDELIVE
ELDESIZ A
TOPLAMA &

2 Toplar_na islemi

5 apilirken 3
«,\(\|§LEM| hesn din il
yazmaya dikkat
edilméline

Sekil 4. OA6'nun tasarladig dijital materyal
Olgme ve degerlendirme siireci temasinda; somut materyal (6) ve dijital materyal (15) alt
temalar1 ortaya ckmustir. Smif Ogretmeni adaylarmmin matematik ©6gretimi dersi kapsaminda
gelistirmeyi tercih ettikleri materyal tiirlerinde 6l¢me ve degerlendirme siireci temasinin somut
materyal alt temasina iliskin OA8 “Degerlendirme asamasinda mukavvadan hazirladigim puzzlelarin
kullanim1 yine 6grencinin eglenerek yapacagi bir materyal oldugundan etkili ve kalici olacaktir.”

seklinde ifadesini vurgularken; dijital materyal alt temasmna iligkin ise;
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“Dijital materyal (Wordwall) tasarlarken degerlendirme icin sorulari sadece 6grenci diizeyine
ve kazanima uygunluguna dikkat ederek degil ayni zamanda eglenceli ve Ggretici olmasi
konusuna da dikkat ¢ektim. Cesitli soru tiirleri kullandim ve tek tip bir degerlendirme olmasirnu

engelledim.” (OA10)
A B
Karig | Adim
C

Aglge odasinin uzunlugunu KUJ.QQ
Olgmek isterse hangisini
kullanmas! en dogru olur?

seklinde ifadesini vurgulamaktadir.

Sekil 5. OA8'in tasarladigi somut materyal. Sekil 6. OA10'un tasarladigi dijital materyal

3. Sinif 6gretmeni adaylarinin matematik 6gretimi dersi kapsaminda materyal gelistirme ve
uygulama siireclerindeki deneyimlerine iliskin bulgular

Arastirmada smif Ogretmeni adaylarinin matematik Sgretimi dersi kapsaminda materyal
gelistirme ve uygulama siireclerindeki deneyimlerine iliskin bulgular tema, alt tema ve kodlar seklinde

Tablo 3’te sunulmustur. Kodlara ait frekanslara parantez iginde yer verilmistir.

Tablo 3. Simif 6gretmeni adaylarmin materyal gelistirme ve uygulama siireclerindeki deneyimleri

Tema Alt Tema Kodlar

Dijital materyal tasarlamanin kolay olmasi (7)

Dijital materyal tasarlamanin eglenceli ve zevkli olmasi (6)
Dijital materyali hizl1 tasarlama (5)

Materyal hazirlamanin asamalarini 6grenme (5)

Dijital materyalin ekonomik olmasi (4)

Geri bildirim alma (4)

Alan bilgisine katki saglama (2)

Dayanigsma ve motivasyon (1)

Disiplinler aras1 kullanlabilirlik (1)

Olumlu (29)

Materyal
gelistirme
deneyimleri

Somut materyal tasarlamanin zorlugu (8)
Zaman almasi (4)

Olumsuz (17)  Materyal hazirlama asamalarinin zorlugu (2)
Ozgiin materyal tasarlayamama kaygis1 (2)
Her iki materyal hazirlamada zorlanma (1)

Ogretimi kolaylastirma (9)

Eglenceli olma (7)

Oyunlastirmaya katki saglama (3)
Materyali Olumlu (26) Dayaniklilik (2)
uygulama Etkili kavram 6gretimi (2)
deneyimleri Olgme-degerlendirmeyi kolaylagtirma (2)
Ders kitab ile materyali biitiinlestirme (1)
Tecriibe eksikligi (5)

1 7
Olumsuz (7) Somut materyal kullaniminin zaman almasi (2)




KEFAD Cilt 24, Say1 3, 2023

Tablo 3’e gore sinif 6gretmeni adaylarinin matematik ogretimi dersi kapsaminda materyal
gelistirme ve uygulama siireclerindeki deneyimleri materyal gelistirme deneyimleri ve materyali
uygulama deneyimleri temalarindan olusmaktadir. Bu iki temanin her birinden olumlu ve olumsuz alt

temalar elde edilmistir.

Materyal gelistirme deneyimleri temasinda; olumlu (29) ve olumsuz (17) alt temalar1 ortaya
¢itkmistir. Smif Ogretmeni adaylarinin matematik Ogretimi dersi kapsaminda materyal gelistirme
deneyimleri temasinin olumlu alt temasinda dijital materyal tasarlamanin kolay olmasi (7), dijital
materyal tasarlamanin eglenceli ve zevkli olmas1 (6), dijital materyali hizli tasarlama (5), materyal
hazirlamanin asamalarini 6grenme (5), dijital materyalin ekonomik olmasi (4), geri bildirim alma (4),
alan bilgisine katki saglama (2), dayanisma ve motivasyon (1) ve disiplinler aras1 kullanilabilirlik (1)
kodlar1 ortaya ¢ikarken; olumsuz alt temasinda somut materyal tasarlamanin zorlugu (8), zaman almasi
(4), materyal hazirlama asamalarinin zorlugu (2), 6zgiin materyal tasarlayamama kaygisi (2) ve her iki

materyal hazirlamada zorlanma (1) kodlar1 ortaya gikmustur.

Siif 6gretmeni adaylarmin matematik Ogretimi dersi kapsamindaki materyal gelistirme
deneyimleri temasmin olumlu alt temasina iliskin OA6 “Dijital materyallerimi hazirlarken
zorlanmadan aksine hem eglenip hem de bir materyal nasil hazirlanir 6grendim. Wordwall
uygulamasini ¢ozmek biraz zaman alsa da dijital materyal olarak hazirlarken ¢ok keyif aldim.”
ifadesiyle dijital materyal tasarlamanin kolay olmasini vurgularken; OA7 “Materyalleri tasarlarken ise
oldukga eglendim.” ifadesiyle dijital materyalin eglenceli ve zevkli olmasim vurgulamakta; OA13 “Dijital
materyali tasarlarken ¢ok zaman almadi ve hizli bir sekilde hazirladim ama somut materyal i¢in bunu
soyleyemem.” ifadesiyle dijital materyalin hizli tasarlanmasim vurgulamakta; OA17 “Materyal
hazirlanirken nelere dikkat etmem gerektigini bildigim icin hazirlarken zorlanmadim.” ifadesiyle
materyal hazirlamanin asamalarini 6grenmeyi vurgulamakta; OA2 ise “Bu materyali dijital segmemin
sebebi ekonomiklik ilkesine dayandirmam oldu. Dijital materyal sayesinde hem maddi olarak hem de
zamandan tasarruf saglamis oldum.” ifadesiyle dijital materyalin ekonomik olmasini vurgulamaktadir.
Bu alt temaya iliskin OA 14 “Siirecin diisiinme ve tasarlama kismi1 beni zorladi. Ama her asamada hocam
diizeltmem gerekenleri sdyledi. Oneriler verdi.” ifadesiyle geri bildirim almay1 6n plana cikarirken;
OA6 “Son olarak bir diger dijital materyal olan PowerPoint sunusunu hazirlarken kazammla ilgili
bircok aragtirma yapmam gerekti. Bu da bana alan bilgisi olarak ¢ok sey katt1.” ifadesiyle alan bilgisine
katk1 saglamasini 6n plana ¢ikarmakta; OA7 “Hazirlama asamasinda arkadaslarimizla bir araya gelerek
birbirimizi motive ettik.” ifadesiyle dayanigsma ve motivasyonu én plana ¢ikarmakta ve OA5 “Somut
materyalleri diger derslerde de kullanabilecegim i¢in daha kullamish oldu.” ifadesiyle disiplinler aras:

kullanilabilirligi 6n plana ¢gikarmaktadir.

Sinif 6gretmeni adaylarinin matematik Ogretimi dersi kapsamindaki materyal gelistirme

deneyimleri temasinin olumsuz alt temasina iliskin O8 “Somut materyal hazirlamada daha énce gok
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tecriibem olmadig1 ve teknik bir yol, yontem veya adimlari bilmedigim icin zorlandim.” ifadesiyle
somut materyal tasarlamanin zorlugunu belirtirken; OA13 “Somut materyalleri hazirlarken yoruldum,
ugrastim, ¢ok zaman harcadim ve ¢ok emek verdim.” ifadesiyle zaman almasini belirtmekte; OA9
“Somut materyal hazirlarken zorlandim ¢ilinkii 6grencilere yararli olmasi, dayanikli olmasi ve derste
kullanabilecegim bir materyal olmasini istedigim icin hazirlama adimlarinda zorlandim.” ifadesiyle
materyal hazirlama asamalarmin zorlugunu belirtmekte; OA16 “Materyal tasarlama siirecinin
genelinde heyecanli ve kaygiliydim. Ciinkii farkli bir materyal hazirlamak istiyordum. Bu da ¢ok
zamanimi ald1.” ifadesiyle 6zgiin materyal tasarlayamama kaygisini belirtmekte ve OA14 ise “Somut
materyal ve dijital materyal hazirlarken zorlandim. Ciinkii dersin kazanimina uygun materyalleri

diisiinme siireci beni biraz zorlad1.” ifadesiyle her iki materyal hazirlamada zorlanmay1 belirtmektedir.

Materyali uygulama deneyimleri temasinda; olumlu (26) ve olumsuz (7) alt temalar1 ortaya
¢itkmistir. Smnif Ogretmeni adaylarinin matematik O6gretimi dersi kapsaminda materyali uygulama
deneyimleri temasmin olumlu alt temasinda Ogretimi kolaylastirma (9), eglenceli olma (7),
oyunlastirmaya katk: saglama (3), dayamklilik (2), etkili kavram o6gretimi (2), 6l¢me-degerlendirmeyi
kolaylastirma (2) ve ders kitab1 ile materyali biitiinlestirme (1) kodlar: ortaya ¢ikarken; olumsuz alt
temasinda tecriibe eksikligi (5) ve somut materyal kullaniminin zaman almas: (2) kodlar1 ortaya

cikmustir.

Sinif Ogretmeni adaylarinin matematik Ogretimi dersi kapsamindaki materyali uygulama
deneyimleri temasinin olumlu alt temasina iliskin OA13 “Konuyu somut materyal kullanarak anlatmam
isimi kolaylagtird1.” seklindeki goriisiiyle dgretimi kolaylastirmayi ifade ederken; OA10 “Hazirladigim
materyalle hem dokunsal, ritimsel, gorsel 6grenme gerceklestirmis oldum hem de eglenerek kazanimi
pekistirmelerini sagladim.” seklindeki goriisiiyle eglenceli olmay1 ifade etmekte; OA12 “Hazirladigim
tombala kartlaryla basamak degerlerini soyleyerek saynyr buldurma oyunu oynadik ve bu materyalle konuyu
derinlestirdik.” seklindeki goriisiiyle oyunlastirmaya katki saglamayi ifade etmekte; OA1 “Somut
materyal hazirlarken oncelikle saglam olmasina dikkat etmistim. Ciinkii saglam olmas1 materyalin
tekrar kullanilabilmesini saghyor. Uygulama sonras1 materyalim hala saglam ve baska derslerde de
kullanmay1 diisiiniiyorum.” seklindeki gortisiiyle dayaniklilig: ifade etmektedir. Bu alt temaya iliskin
OA6 “Ciinkii konuyu anlattiktan sonra uygulama yaptirmak istedim, matematik dersi soyut kavramlar
iizerine oldugu icin ben de uzamsal kavramlari anlattigim igin somut materyal kullanarak etkili bir
ogretim yapmak istedim.” geklindeki goriisiiyle etkili kavram Ogretimine dikkat cekerken; OA11
“Degerlendirmede ise Wordwall kullandim. Degerlendirmeyi hem daha kolay uyguladim hem de
eglenceli ve Ogretici oldu.” seklindeki goriisiiyle Ol¢me-degerlendirmeyi kolaylagtirmaya dikkat
cekmekte; OA3 “Ogrenme-dgretme siirecinde dgrettiklerimi pekistirmek adina PowerPoint iizerinden
bir sunu hazirladim. Hazirladigim sunuda MEB kitabindan yararlandim.” seklindeki goriisiiyle ders

kitabr ile materyali biitiinlestirmeye dikkat cekmektedir.
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Sinif dgretmeni adaylarinin matematik Ogretimi dersi kapsamindaki materyali uygulama
deneyimleri temasinin olumsuz alt temasina iliskin OA4 “Bagka bir derste de 6zellikle somut materyal

”

hazirlamadigim ve uygulama yapmadigin i¢in deneyimim yoktu.” ifadesiyle tecriibe eksikligini dile
getirirken; OA8 “Somut materyali tiim sinifa uygularken cok siire aliyor. Ders saati uzuyor.” ifadesiyle

somut materyal kullaniminin zaman almasini dile getirmektedir.
Sonug, Tartisma ve Oneriler

Simf Ogretmeni adaylart matematik Ogretimi dersi kapsaminda materyal gelistirme
asamasinda, materyalin 6grenci seviyesine ve sinif diizeyine uygunlugu ile materyal-kazanim iliskisine
dikkat ederek ihtiyaclar1 belirlediklerine ulasilmistir. Benzer olarak Cekirdekci'nin (2021) yaptigi
aragtirmada smif 6gretmeni adaylar1i matematik 6gretimi dersinde bir ders plam hazirlayip, kazanim
ve sinif diizeyine gore uygulamada kullanacaklar1 bir materyal tasarlamislardir ve arastirma sonucuna
gore bu uygulamanin mesleki olarak kendilerine katk: sagladiklarin ifade etmislerdir. Remillard ve
Heck (2014) 6gretmenlerin 6grencilerinin bireysel ihtiyaclarini ve basari diizeylerini dikkate alarak
Ogretim materyallerini segtiklerini ve uyarladiklarim belirtmistir. Bu, 6gretmen adaylarmnin materyal
gelistirme siirecinde 6grenci seviyesini ve smif diizeyini gozetmesinin 6nemini dogruladigin ortaya
koymaktadir. Bu sonug yapilan ¢alismanin sonucunu desteklemektedir. Cohen, Raudenbush ve Ball'in
(2003) 6gretmen adaylarinin 6grenci seviyesine ve sinif diizeyine dikkat etmesi ve materyal-kazanim
iliskisini goz oniinde bulundurmasina yonelik 6gretim materyalleri {izerine yaptiklar1 calismayla da

Ortiismektedir.

Simif Ogretmeni adaylar1 matematik Ogretimi dersi kapsaminda materyal gelistirme
asamasinda, dayanikli olmasini, kullanigli/islevsel olmasini, yazi tipi ve punto tercihini, gorsellerin
dogru segilmesini, renk se¢imini, yazinin/metnin anlasilir olmasini ve giivenlik 6nlemi almay1 6n plana
cikararak bicimsel tasarima ulasilmistir. Bu sonug, Clark ve Mayer (2016) tarafindan yapilan ¢alisma
sonuglariyla ortiismektedir. Ogretmen adaylarmin yazi tipi ve punto tercihine, gorsellerin dogru
secimine ve renk secimine dikkat etmeleri gerektigi sonucu ile benzerlik gostermektedir. Bununla
birlikte Abrahams ve Millar'in (2008) yaptigi bir calismada, Ogretim materyallerinin giivenlik
onlemlerinin dgrencilerin kendilerini giivende hissetmelerine ve daha fazla katilim gostermelerine

yardimar oldugu sonucu bu ¢alisma sonucunu desteklemektedir.

Materyal gelistirme asamasinda sinf 6gretmeni adaylar1 kazanima uygunluga, diger derslerde
kullanilabilirlige, eglenceli olmasina, giinliik yasama uygunluga ve giincellige vurgu yaparak igerigi
planlama sonucuna ulasilmigtir. Alanyazinda ifade edildigi gibi Shulman (1986), Ogretmenlerin
pedagojik icerik bilgisi olarak adlandirdig1 bir kavram iizerine odaklanmistir. Bu kavram,
ogretmenlerin belirli bir konuyu o6gretmek i¢in hangi 6gretim yontemlerini ve materyallerini

secgeceklerini bilme yetenegini icermektedir. Bu ¢alismanin bulgulari, 6gretmen adaylariin bu bilgiyi
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gelistirmekte oldugunu ve materyal-kazanim iliskisini anlamada yeteneklerini artirdigin1 gostererek

yapilan arastirma ile ortiismektedir.

Smif 6gretmeni adaylari matematik 6gretimi dersi kapsaminda ders sonu degerlendirmeyi,
derse dikkat ¢ekmeyi ve etkinlikle biitiinlestirmeyi belirterek dersle biitiinlestirme sonucu ortaya
cikmistir. Benzer sekilde, tasarlanan 6zgiin materyaller ile kazanimlarin somutlastirilmasi 6grencilerin
ilgi ve dikkatlerini ¢ekerek dersin tiim siirecine etki etmektedir (Girgin ve Sahin, 2019). Etkinlikle
biitiinlestirme de 6grenme ve 0gretme literatiiriinde oldukca yer bulmaktadir. Bransford, Brown ve
Cocking (2000) 6grenme ve anlamanin, genellikle aktif ve biitiinlesik bir siire¢ oldugunu belirtmislerdir.
Bu, Ogretmen adaylarmin etkinliklerdeki materyallerin dersle biitiinlestirilmesi gerektigini

vurgulamalariyla Ortiismektedir.

Materyal gelistirme asamasinda, smif 6gretmeni adaylar1 geri bildirim aldiklarini ifade ederek
materyalin degerlendirilmesi sonucuna ulasilmistir. Literatiirde belirtildigi gibi Ogretim
materyallerinin gelistirilmesi, genellikle 6gretmenler, 6grenciler ve diger paydaslardan geri bildirim
almay1 icermektedir. Geri bildirim, materyalin etkinligini degerlendirmenin ve gelistirmenin kritik bir
yolu olarak kabul edilmektedir (Reiser ve Dempsey, 2017). Bu baglamda, 6gretmen adaylarmin geri
bildirim almay1 vurgulamasi, materyalin kalitesini ve etkinligini artirmada kritik bir faktor oldugu
soylenebilir. Ontas ve Kaya'nin (2019) aragtirmasinda, gretmen adaylarinin biiyiik bir kisminin ders
materyali gelistirme asamasinda geri bildirim siirecinin 6nemini kabul ettigi ve bu siirecin 6grenme
deneyimlerini gelistirdigi belirtilmistir. Ayrica adaylarin, kendi mesleklerinde geri bildirimi aktif bir

sekilde kullanmay1 planladiklarin ifade ettikleri goriilmiistiir.

Smif 6gretmeni adaylari matematik 6gretimi dersi kapsaminda gelistirmeyi tercih ettikleri
materyal tiirlerinde, somut ve dijital materyal kullanarak derse giris, 0gretim ve Ol¢me ve
degerlendirme siireclerine ulasilmistir. Somut materyallerin matematik 6gretiminde 6nemli bir rol
oynamaktadir. Uygun somut materyaller, 6grencilere karmasik matematiksel kavramlar1 daha iyi
anlama ve bunlar gergek diinya durumlarma baglama firsati sunabilir (Moyer-Packenham ve
Westenskow, 2013). Bu baglamda, 6gretmen adaylarinin somut materyalleri tercih etmesi, matematik
kavramlarimi 6grencilere daha etkili bir sekilde 6zellikle 6grenme-6gretme siirecinde kullanma ¢abasini
yansitabilir. Benzer sekilde, Costu ve Hgﬁn (2020) calismalarinda Ogretmenlerin ve Ogretmen
adaylarinin derslerin 6gretme siirecinde daha ¢ok ii¢ boyutlu ve bilgisayar destekli materyalleri

kullandiklarmi ve tercih ettiklerini ifade etmislerdir.

Sinif Ogretmeni adaylarinin matematik Ogretimi dersi kapsaminda materyal gelistirme
siireclerindeki deneyimlerinde, olumlu goriislerini vurgulayarak dijital materyal tasarlamanin kolay
olmasina, dijital materyal tasarlamanin eglenceli ve zevkli olmasina, dijital materyali hizli tasarlamaya,
materyal hazirlamanin asamalarini 6grenmeye, dijital materyalin ekonomik olmasina, geri bildirim

almaya, alan bilgisine katki saglamaya, dayanisma ve motivasyona ve disiplinler arasi kullanilabilirlige



KEFAD Cilt 24, Say1 3, 2023

ulagilmistir. Yapilan ¢alismalarin sonuglarina gore, siif 6gretmeni adaylary, matematik 6gretimi dersi
kapsaminda dijital materyal gelistirme siirecinde bir¢ok olumlu deneyim bildirmislerdir. Bu sonuglar,
dijital materyal gelistirme ve matematik egitimi {izerine yapilan mevcut ¢alismalarla ortiismektedir
Huang'm (2012) calismasinda dijital materyal tasarlamanin eglenceli ve zevkli oldugu belirtilmis,
teknoloji kullaniminin 6grenme siirecini daha motive edici ve ilgi cekici hale getirebilecegi ortaya
konmustur. Benzer olarak dijital materyallerin hizla tasarlanabilir oldugunu ifade etmeleri, teknolojinin
materyal gelistirmedeki etkinligini ve verimliligini gostermesi diger bir sonugla da Ortiismektedir
(Angeli ve Valanides, 2005). Ayrica, bu materyallerin ekonomik olduguna dikkat ¢ekmeleri, egitim
materyallerinin maliyet etkinliginin 6nemine isaret etmesi bu ¢alismanin sonucunu desteklemektedir
(Bates, 2015). Ogretmen adaylarinin, materyal hazirlama siirecinin asamalarini &grendiklerini
belirtmeleri, dijital materyal tasarlamanin onlarin mesleki gelisimine 6nemli bir katki sagladigini
gostermesi (Kay, 2006) bu calismanin sonuglariyla benzer sonuglari yansittig sdylenebilir. Ote yandan
alanyazinda geri bildirim alma, alan bilgisine katki saglama, dayanisma ve motivasyon ve disiplinler
arast kullanilabilirlik gibi sonuglar da materyal gelistirme siirecinin kapsamli ve ¢ok boyutlu bir

deneyim oldugunu vurgulamaktadir (Mishra ve Koehler, 2006).

Sinif Ogretmeni adaylarmnin matematik Ogretimi dersi kapsaminda materyal gelistirme
siireclerindeki deneyimlerinde olumsuz goriislerini vurgulayarak somut materyal tasarlamanin
zorluguna, zaman almasma, materyal hazirlama asamalarmin zorluguna, Ozgiin materyal
tasarlayamama kaygisina ve her iki materyal hazirlamada ulasilmistir. Bu sonuglara gore, smuif
Ogretmeni adaylar1 matematik 6gretimi dersi kapsaminda materyal gelistirme siirecinde bazi zorluklar
yasamislar ve bu durumu cesitli olumsuz goriislerle ifade etmislerdir. Benzer bir ¢alisma yapan Uttal,
Scudder ve DeLoache, (1997), somut materyal tasarlamanin zorluguna isaret ederek matematiksel
kavramlar1 somutlastirmak ve gorsellestirmek i¢in kullanilan materyallerin ¢ogunlukla 6zgiin tasarim
gerektirdigini vurgulamislardir. Ayrica baska bir ¢alismada somut materyallerin gelistirilmesi ve
iiretilmesinin genellikle ¢ok zaman aldigina ve 6gretmenler i¢in 6nemli bir zaman yiikii olduguna
dikkat cekmislerdir (Moyer-Packenham ve Westenskow, 2013). Diger bir calismada, 0gretmen
adaylarinin materyal hazirlama asamalarinin zorlugunu belirtmeleri, materyal gelistirme siirecinin
genellikle karmasik ve ¢ok boyutlu bir siire¢ oldugunu gostermeleri bu calismanin sonuglariyla
ortiismektedir (Angeli ve Valanides, 2005). Ayni zamanda 6zgiin materyal tasarlayamama kaygisini da
dile getiren 6gretmen adaylari, materyal gelistirme siirecinde 6zgiinliigiin 6nemini ve cogu 6gretmenin
bu konuda belirli bir kaygiya sahip olabilecegini de 6n plana ¢ikarmaktadir (Kay, 2006). Bu baglamda,
ogretmen adaylarina materyal gelistirme siirecinde daha fazla destek ve rehberlik saglanmasi gerektigi

Onerilebilir (Mishra ve Koehler, 2006).

Sinif Ogretmeni adaylarmin matematik Ogretimi dersi kapsaminda materyal uygulama
siireclerindeki deneyimlerinde, olumlu goériislerini vurgulayarak 6gretimi kolaylastirmaya, eglenceli

olmaya, oyunlastirmaya katki saglamaya, dayanikliliga, etkili kavram Ogretimine, Ol¢me-
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degerlendirmeyi kolaylastirmaya ve ders kitabi ile materyali biitiinlestirmeye ulagilmistir. Alanyazina
bakildiginda materyallerin 6gretimi kolaylastirmada etkili oldugu goriisii bir¢ok c¢alismanin
sonuglariyla értiismektedir. Ornegin; Moyer-Packenham ve Westenskow (2013) matematik 6gretiminde
dijital materyallerin kullaniminin 6grenci basarisini artirdigini bulmuslardir. Oyunlastirma ve eglenceli
ogrenme konusunda da benzer sonuglar goriilmektedir. Gee (2003), oyun tabanli materyaller
gelistirmenin motivasyonun artirdigini ve 6grenme siirecini daha etkili hale getirdigini belirtmistir.
Materyallerin etkili kavram 6gretimine katkida bulundugu yoniinde de literatiirde sonuglar vardir.
Ornegin; Fyfe, McNeil ve Borjas (2015), somut materyallerin ve dijital manipiilatiflerin matematik
kavramlarmin anlasilmasin kolaylastirdigini belirtmislerdir. Bununla birlikte materyallerin 6l¢me ve
degerlendirme siirecini kolaylastirma konusunu da baska calismalar desteklemektedir. Pellegrino,
Chudowsky ve Glaser (2001) teknoloji tabanli materyallerin 6grenci degerlendirmesinde etkili
oldugunu vurgulamislardir. Son olarak, ders kitabi ile materyali biitiinlestirme konusunda da
literatiirde paralel bulgular bulunmaktadir. Reigeluth ve An (2009), teknoloji tabanli materyallerin ders
kitaplar1 ile etkili bir sekilde biitiinlestirilmesinin, derse olan ilgiyi artirabilecegini ve 6grenme

deneyimini zenginlestirebilecegini belirtmislerdir.

Sinif Ogretmeni adaylarinin matematik Ogretimi dersi kapsaminda materyal uygulama
siireclerindeki deneyimlerinde, olumsuz goriislerini vurgulayarak tecriibe eksikligi ve somut materyal
kullaniminin zaman almasi sonuglara ulasilmistir. Bu sonuglar baglaminda tecriibe eksikligi
konusuna dikkat geken bir¢ok calisma bulunmaktadir. Ornegin; Borko ve Putnam (1996), gretmen
adaylarinin genellikle 6gretim materyallerini etkili bir sekilde kullanma konusunda tecriibe eksikligi
yasadiklarini belirtmislerdir. Bu tecriibe eksikligi, materyal se¢iminden, uygulama siirecine ve
ogrencilere uygun sekilde adapte etmeye kadar birgok zorluga neden olabilmektedir. Ozellikle
matematik 6gretimi dersi gibi karmasik bir alanda, bu zorluklar daha belirgin olabilir. Diger bir sonug
ise somut materyal kullaniminin zaman almasi sonucudur, benzer olarak Moyer-Packenham ve Bolyard
(2016), somut materyallerin 6gretim siirecinde yer almasi ve uygulanmasi igin 6zenli bir planlama ve
zaman gerektirdigini belirtmislerdir. Bu durum, sinif 6gretmeni adaylarinin somut materyal kullanim
konusunda olumsuz goriislere sahip olmalarina neden olabilir. Sonuglar literatiirde yer alan bir¢ok
calisma ile paralellik gostermektedir. Bu durum, smif Ogretmeni adaylarnin materyal uygulama

siiregleri ile ilgili egitim ve rehberlik gereksinimlerinin oldugunu gostermektedir.

Arastirma sonuglarina dayanarak, smif 6gretmeni adaylarina matematik Ogretimi dersi
kapsaminda somut veya dijital materyal gelistirme asamalarina iliskin egitimlerin diizenlenmesi hem
matematik hem de diger 6gretim dersleri kapsaminda detayh egitim verilmesi ve gelistirme siirecinde
dersin 6gretim iiyesi tarafindan geri bildirim verilmesi, rehber olunmasi 6nerilmektedir. Bununla
birlikte sinif 6gretmeni adaylarinin gelistirmeyi tercih ettikleri materyal tiirlerinin gesitlendirilmesi ve
bu materyallerin derslerde nasil kullanilacagina dair 6rneklerin verilmesi 6nerilebilir. Siruf 6gretmeni

adaylarina, materyal gelistirme stirecinin dersin cesitli asamalarini - derse giris, 0gretim siireci ve
dayl teryal gelist d tl 1 d t
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Ol¢me-degerlendirme siireci - nasil etkiledigi ve nasil katki sagladigi konusunda daha fazla bilgi
verilebilir. Matematik Ogretimi dersi kapsaminda gelistirmeyi tercih edilen materyal tiirleri
incelendiginde derse giris siirecinde somut materyal, 0gretim siirecinde hem somut hem dijital
materyal ve 6l¢me ve degerlendirme siirecinde genel olarak dijital materyal kullandiklar1 goriilen sinif
Ogretmeni adaylarmmin her iki tiirti de benzer agirhikta kullanabilecekleri Onerilebilir. Materyal
gelistirme ve uygulama siireglerindeki deneyimleri incelendiginde 6gretmen adaylarinin 6gretim
derslerinde somut materyal tasarlama ve kullanma deneyimlerini artiracak uygulamalar yapmalarina
olanak verilmesi Onerilmektedir. Bu Oneriler, smif Ogretmeni adaylarinin matematik Ogretimi
kapsaminda materyal gelistirme ve uygulama siireclerinde karsilastiklar: zorluklar: hafifletebilir ve

matematik 6gretimi becerilerini gelistirebilir.
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Introduction

While mathematics is considered a discipline at the heart of modern societies, it has a critical
position in education. In this process, mathematics education must rapidly adapt to social and
technological demands as science and technology advance (Kilpatrick, Swafford and Findell, 2001). In
particular, prospective primary school teachers are expected to have effective and innovative materials
development skills while passing on mathematics education to future generations (Gould, Outhred and
Mitchelmore, 2006). This situation emphasizes the importance of the use of materials in mathematics

education and the process of developing these materials.

Mathematics education plays an important role in developing students' basic mathematical
skills and concepts, strengthening their analytical thinking, and supporting their problem-solving skills.
Therefore, mathematics teaching is critical at the primary school level. At the primary level, primary
school teachers are responsible for introducing students to basic mathematical skills and concepts. These
basic concepts form the foundation for the more complex topics that students will encounter in their
later years of education. It is important for students to have a solid mathematical foundation at this
stage so that they will not have difficulties with mathematics in later years. In this context, prospective
primary school teachers should have a range of knowledge, skills, and abilities to provide effective
mathematics instruction in their future teaching careers (Toptas and Oztop, 2021). In order to develop
the basic mathematical skills of their students, they need to acquire these competencies during their
undergraduate education. Prospective primary school teachers can increase students' learning
motivation, improve their conceptual understanding and encourage their participation in the lesson by
experiencing the material development process for presenting abstract concepts to students through
concrete materials in mathematics teaching courses. In this context, it is important to provide
prospective teachers with training that includes material development steps and the design of concrete
and technology-supported materials in mathematics teaching courses. In addition, group work can be
included in the material development process to help prospective teachers benefit from different

perspectives and to provide diversity in mathematics teaching. In this way, it is believed that
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prospective teachers will be equipped to provide effective mathematics instruction in their future

teaching careers.

In order to teach mathematics effectively, prospective primary school teachers need a breadth
and depth of subject matter knowledge and teaching skills (Hill, Rowan and Ball, 2005). These teaching
skills include the ability to develop and apply materials because it is very important to teach students
mathematical concepts in a sustainable way (Ma, 1999; Sarama and Clements, 2009). Therefore,
prospective teachers should develop a variety of materials to ensure that mathematical concepts are
learned in a practical and lasting way (Simon and Blume, 1994; Stylianides and Stylianides, 2008). These
materials may include manipulatives, visual aids, concrete and digital tools (Pierce and Ball, 2009;
Ruthven, Hennessy and Deaney, 2008). However, an effective materials development and
implementation process requires both in-depth subject matter knowledge and effective pedagogical
knowledge (Ball and Cohen, 1999). Prospective primary school teachers often experience difficulties in
the materials development and implementation process due to their lack of pedagogical knowledge and
experience (Guzey and Roehrig, 2009). In the process of materials development, prospective teachers
gain experience in designing both concrete materials and digital materials to make the process of
teaching mathematics effective. Therefore, significant emphasis needs to be placed on teacher education

programs to develop materials development and application skills (Sherin, 2002).

The materials development process requires an interdisciplinary approach for prospective
teachers. In this process, prospective teachers should understand the mathematics curriculum, consider
students' learning styles and needs, and select, prepare, or design appropriate materials for students.
Prospective teachers should carry out the materials development process with a student-centered
approach that concretizes mathematical concepts, provides students with interactive learning
opportunities, and is student-centered. Developing effective mathematics instructional materials is one
of the primary goals of prospective teachers. Therefore, they need to understand the mathematics
curriculum, identify students' learning needs, and select or develop appropriate materials. Research
indicates that preservice teachers should prefer visual and manipulative materials that embody

mathematical concepts (Hardison, 2022; Larbi and Mavis, 2016).

Piaget, who argued in his theory of cognitive development that the use of different
representations in the teaching of mathematical concepts supports understanding, emphasized that
students in elementary school are in the stage of concrete operations and therefore the course content
prepared for the subject to be taught to children should be supported by concrete materials that appeal
to the five senses (Bozkurt and Akalin, 2010). In mathematics education, manipulatives, real, concrete
or digital materials are generally used. Manipulatives allow students to learn mathematical concepts

through handling and experimenting (Sowell, 1989; Moyer, 2001). Visual aids can help students

2093



Uygun, N.

visualize mathematical concepts (Arcavi, 2003). Digital materials allow students to explore concepts in

an interactive environment (Pierce and Ball, 2009; Ruthven et. al., 2008).

In the materials developed for mathematics education, it is important to express the intended
content clearly and explicitly. It should be designed to effectively convey mathematical concepts and
skills and to facilitate their understanding. Features such as clear language, clear visual elements and
clear instructions increase the accessibility of the material. Using materials that make mathematical
concepts concrete helps students develop abstract thinking skills. Visual materials, manipulatives, and

mathematical models are effective tools for making concepts concrete.

In their undergraduate mathematics courses, prospective primary school teachers should learn
to develop materials for their future students that meet their learning needs, take into account their
learning styles, support mathematical content, present it in a student-centered way that encourages
active student participation, and diversify it for differentiated instruction. It is important to use concrete,
visual, and manipulative materials to make mathematical concepts tangible and to help students better
understand abstract concepts. Interactive materials that allow students to explore, discuss, and
collaborate on mathematical concepts should be preferred. In addition, continuous evaluation and
improvement in the implementation process of the developed materials is also important. Prospective
teachers should evaluate the effectiveness of the materials, take feedback into account, and constantly
update the materials. In this way, prospective teachers can make mathematics teaching more effective

by continuously improving the material development and implementation processes.

Various materials are used in mathematics education, and these materials have positive effects
on students' achievement (Shimizu, Kaur, Huang, and Clarke, 2010). They include manipulative
materials such as counting blocks, geometric shapes, rulers, and scales (Pannen, 2015), visual materials
such as graphs, diagrams, tables, and pictures (Kiikey, Tutak and Tutak, 2019), interactive boards
(Kayaduman, Sirakaya and Seferoglu, 2011; Yildizhan, 2013), computer programs and digital resources
(Pogan, 2023; Tast1, Avc Yiicel, and Yalgmalp, 2015), mathematics books (Kerpi¢ and Bozkurt, 2011),
and audio materials such as audio recordings, podcasts, mathematical songs (Tan, 2016). These
materials support students' understanding of mathematical concepts and the development of their
mathematical skills. Careful selection and effective use of these materials for mathematics instruction

can help students deepen their mathematical understanding and improve their achievement.

Materials development is an important step in creating effective and engaging mathematics
instructional materials. Studies show that the materials development process increases student
achievement, supports learning, and improves mathematics instruction. The materials development
process should include steps such as needs analysis, goal setting, content planning, materials design,

creation of activities and tasks, and creation of assessment tools. These steps ensure that the materials
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development process is carried out effectively and successfully under the guidance of scientific research

and practice.

The process of developing and implementing mathematics instructional materials is very

important for prospective primary teachers. The process involves the following steps

e Needs analysis: Determines instructional objectives and adjusts the scope of materials

according to students' needs (Yalin, 1997).

¢ Goal setting: Determines the goals of mathematics instruction and enables students to better

understand the concepts (Kaya, 2006).

e Material design: The visual arrangement of the material, the writing of text, and the selection

and arrangement of visual elements (Mcalpine and Weston, 1994).

¢ Content planning: The content of the material is determined according to the goals of the

mathematics curriculum and the needs of the students (Van de Walle and Lovin, 2015).

¢ Creating activities and tasks: Activities and tasks are created to help students understand

mathematical concepts and apply their skills (Kaya, 2006).

e Creating Assessment Tools: Appropriate tools are created to assess learning (Sullivan,

Clarke and Clarke, 2009).

e Teacher guidance and additional resources: Guidance and additional resources are provided

to help them use the material effectively.

¢ Feedback and Improvement: Using data such as student feedback and teacher observations,
the effectiveness of the material is evaluated and necessary improvements are made (Ontas and Kaya,

2019).

Each step is important for improving the effectiveness of mathematics education and for
prospective teachers to develop effective materials for teaching mathematics. In the process of
developing materials, these steps need to be followed carefully. Each step is important for supporting
students' understanding of mathematical concepts, development of skills, and achievement of learning
goals. The process involves careful planning, trial and error, and continuous feedback to ensure that the

material is developed in an effective and meaningful way.

Application refers to the use of the material in the classroom and its ability to meet instructional
goals. It assesses the ability of the material to help students understand mathematical concepts, develop
skills, and achieve goals. The material should encourage student engagement and make concepts
understandable and applicable to real life. The material should meet a variety of student needs and

provide feedback and track student progress through assessment tools.
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In this study, the material development and application processes of prospective primary
school teachers in mathematics teaching course are examined. The materials development process is
important to provide an effective learning environment in mathematics education. Research shows that
materials increase students' motivation, strengthen conceptual understanding, and encourage class
participation. Prospective primary school teachers can support students' mathematical abilities by
acquiring skills in selecting and developing materials to be used in mathematics instruction. However,
more research is needed to understand the impact of materials development on preservice teachers. In
particular, it is important to understand the impact of the materials development process on prospective
teachers' effectiveness in teaching mathematics (Ball and Cohen, 1999; Sherin, 2002). In addition, it is
important to understand how this process influences how prospective teachers select materials to use
in mathematics classrooms and how these materials affect student learning (Stein, Remillard and Smith,
2007). The studies conducted are related to the use of instructional technology or instructional concrete
materials by prospective teachers (Girgin and Sahin, 2019; Karatas and Yapici, 2006; Sezer, 2017). In this
study, both concrete and digital material development and implementation processes of prospective
primary school teachers in the mathematics teaching course were investigated. This study sought to

answer the following questions.

1. What are the material development processes of prospective primary school teachers within

the framework of mathematics teaching course?

2. What are the types of materials that prospective primary school teachers prefer to develop

within the framework of the mathematics teaching course?

3. What are the opinions of prospective primary school teachers about their experiences in

material development and application processes within the scope of mathematics teaching course?
Method
Research Design

This study used case study design, which is one of the qualitative research methods, because it
aimed to examine the processes of prospective primary school teachers in developing and implementing
both concrete and digital materials in the mathematics education course. Yin (2014) stated that case
studies provide researchers with the ability to examine current events embedded in the context of a
particular situation or situations. Case studies are particularly useful when there is a need to understand
how and why a situation or event occurred and provide unique information in this regard (Flyvbjerg,
2006). According to Creswell and Poth (2016), case study is a qualitative research approach in which the
researcher uses various data collection tools (interviews, observations, documents, etc.) collected from
many sources within a certain period of time to describe a situation or theme depending on the situation.

In the research, case study is considered as an effective research design in terms of in-depth
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investigation of material development and implementation processes of prospective primary school

teachers within the framework of Mathematics Teaching II course.
Study Group

The study group was determined by the criterion sampling approach, one of the purposive
sampling types. Patton (2014) emphasized that criterion sampling approach requires that "all situations,
individuals, or events must meet certain criteria that are predetermined by the researcher and deemed
interesting, valuable, or enlightening". Criterion sampling allows for the study of participants with
specific characteristics and can therefore be used to understand a situation, event, or phenomenon from
a particular perspective. In addition, criterion sampling is often used with case studies, phenomenology,

and other qualitative research designs.

The study group of this research consists of 17 prospective primary school teachers who are
studying in the third year of the Classroom Teaching Undergraduate Program at a university in
Gaziantep province in the spring semester of 2021-2022. Patton (2014) pointed out that due to the
specificity of qualitative research, the size of the sample may vary depending on the purpose, scope and
method of the research. In this regard, participants were included in the study group according to the
purpose of the research. The participants of the study were determined according to the criteria of
having passed the Mathematics Teaching I course and the Instructional Technology course, having
passed the Mathematics Teaching II course, having attended the course at a rate of 70%, and having
participated in the lesson plan preparation and material development processes explained with
examples by the instructor of the course within the Mathematics Teaching II course. According to these
criteria, 12 of the participants were female and 5 were male prospective teachers. In terms of the ethics
of the research, the names of the prospective teachers who participated in the research were kept

confidential and the prospective teachers were coded as PT1, PT2, ..., PT17.
Data Collection Tools and Procedures

The lesson plans in which the prospective primary school teachers explained in detail the
material development and implementation processes in the Mathematics Teaching II course and the
interview form consisting of semi-structured questions constitute the data collection tools. The lesson
plan prepared by the prospective teacher includes information about the course name, grade level,
duration, learning and sublearning areas, concepts, terms, symbols, explanation if there is an outcome,
interdisciplinary association, tools, materials and resources, skills, values, competencies, learning
theory, strategies, methods, techniques, introduction (such as drawing attention, probing prior
knowledge, informing about the subject), learning-teaching process, measurement and evaluation
process, family involvement, and finally detailed information and visuals about the materials
developed. The headings in the lesson plan were reviewed by three experts (faculty members in the

fields of mathematics education, curriculum, and classroom teaching) and content validity was ensured
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with necessary corrections and suggestions. The questions prepared for the interview form were
presented to three different experts (faculty members in the fields of mathematics education,
measurement and evaluation, and classroom teaching), and the number of questions and question roots
were modified and the form was finalized. A pretest was administered to a prospective teacher who
was not a member of the research study group and feedback was received that the questions were
understandable. It was determined that the length of the interview would be approximately fifteen

minutes.

The data collection process of this research, which aims to examine the material development
and application processes of prospective primary school teachers in the Mathematics Education II

course, is as follows:

1. Within the framework of Mathematics Teaching II course, prospective primary school
teachers' determination of learning outcomes from elementary school mathematics curriculum and

preparation of lesson plans,
2. Development of concrete and digital materials in the process of preparing lesson plans,

3. Consultation and feedback from the faculty member in charge of the course during the

material development process,
4. Organization of the materials by the prospective primary teachers as a result of the feedback,

5. Application of the materials in the Mathematics Education II course as part of the lesson

plan,
6. Evaluation of the course by the responsible lecturer.
Data Analysis

In the study, content analysis was used to analyze the data obtained from the interview
questions. The main purpose of content analysis is to arrive at concepts and patterns that can explain
the collected data. In this method of analysis, the data must first be conceptualized and then organized
and the themes that explain the data must be identified (Yildirim and Simsek, 2016). In this direction,
the raw data transcribed in writing were interpreted through themes, subthemes, codes, and frequencies
using content analysis, which is one of the qualitative data analysis methods. The data obtained from
the participants were presented without any changes by correcting spelling mistakes, if there was
sentence integrity. In addition, the lesson plans prepared by the prospective teachers were examined,
the contents were evaluated in line with the given titles, the relationship between the material and the
learning outcome and the relationship of the material with other titles were analyzed, and the visuals

of the materials in the lesson plan were also included to support the findings.
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Findings

1. Findings related to prospective primary school teachers' material development processes
within the scope of mathematics teaching course

The findings related to the material development processes of prospective primary school
teachers within the scope of mathematics teaching course are presented in Table 1 as themes, sub-
themes and codes. The frequencies of the codes are given in parentheses.

Table 1. Material development process of prospective primary school teachers

Theme Sub Theme Codes

Readiness (8)
Identifying needs Relevance to grade level (6)
Material-gain relationship (5)
Durability (9)
Useful/Functional (7)
Font and font choice (6)
Formal design Choosing the right visuals (5)
Color selection (5)
Clarity of writing/text (2)
Taking safety precautions (2)

Stages of material

1
development Compliance with outcome (10)

Usability in other courses (10)
Planning content Fun (3)
Relevance to daily life (2)
Topicality (1)
End of course evaluation (7)
Drawing attention to the lesson (3)
Integration with the activity (1)
Evaluation of the material Feedback (8)

Integration with the
course

According to Table 1, the theme of material development stage of prospective primary school
teachers within the framework of mathematics teaching course consists of the sub-themes of
determining needs, formal design, content planning, integration with the lesson, and evaluation of the

material.

In the sub-theme of determining needs, the codes of appropriateness to student level (8),
appropriateness to grade level (6), and relationship between material and gain (5) emerged. Regarding
the sub-theme of determining the needs of the theme of material development stage within the scope of
mathematics teaching course of prospective primary school teachers, PT1 expressed the readiness with
the statement "I paid special attention to the suitability of the material to the level of the students.” PT10
emphasized the suitability to the class level with the statement "I had to design materials according to
the class level of the students.”, and PT7 drew attention the relationship between materials and learning
with the statement "While preparing concrete materials, I paid attention to be appropriate to the subject

and outcome of the lesson”.

In the sub-theme of formal design, the codes that emerged were durability (9), useful/functional

(7), font and font size preference (6), choosing the right visuals (5), choosing the right color (5), making
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the font/text understandable (2), and taking safety measures (2). Regarding the formal design sub-theme
of the material development phase of the mathematics prospective school teacher training course, PT6
drew attention to durability with the statement, "I made sure that the material was as durable and strong
as possible. I used cardboard and strong glue to make it strong. I used cardboard and strong glue to
make it strong. I covered it with PVC."; while PT15 drew attention to durability with the statement,
"Before designing the material, I thought that it should be useful with easy, applicable and economical
features.”; PT11 drew attention to useful/functional with the statement, "While preparing the concrete
material, I paid attention to being visible and readable by the students, color harmony, font and font
size. Because the visuals should be meaningful with the concept I want to teach.” and draws attention
to the correct selection of visuals. In this sub-theme, PT8 emphasizes the choice of colors with the
statement "I tried to favor contrast/complementary colors such as yellow and purple when designing
both digital and physical materials"; PT5 emphasizes the comprehensibility of writing/text with the
statement "It was also very important that the text I wrote on the materials was readable"; and PT17
emphasizes taking safety precautions with the statement "Another issue is that I carefully prepare the

materials I prepare for the safety of students against the possibility of students hurting themselves.”

In the sub-theme of planning content, the codes that emerged were appropriate to the learning
outcome (10), applicable to other courses (10), fun (3), applicable to everyday life (2), and up-to-date (1).
Regarding the sub-theme of planning the content of the material development stage within the
framework of the mathematics teaching course for prospective primary school teachers, PT12 stated

that;

"] aimed that the material I designed while teaching the name of the digit and the value of the
digit should be suitable for my learning outcome. I took care that the material could be used both in

mathematics and in other courses later on",

PT14 stated that "The student will not be bored in the lesson and will find the lesson fun thanks to the
digital material”, PT13 stated that "When developing concrete material, I took care to be suitable for the
daily life of the students", and PT16 stated that "I researched and selected current examples and

information on the topic I prepared my material for".

In the sub-theme of integration with the lesson; end-of-lesson evaluation (7), drawing attention
to the lesson (3) and integration with the activity (1) codes appeared. Regarding the integration with the
lesson sub-theme of the material development stage theme in the context of the mathematics teaching
course for prospective primary teachers, PT2 expressed his opinion in the end-of-lesson evaluation as
follows: "The reason why I chose this digital material (wordwall) is to make evaluation through
gamification at the evaluation stage and believe that it will be more permanent information"; PT7
expressed the end-of-lesson evaluation with his opinion as follows: "I used my concrete material

especially at the stage of attracting attention at the beginning of the lesson so that students will focus
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their attention on the lesson" and PT12 expresses the integration with the activity with his opinion as
follows: "In developing the material, I paid special attention to creating it within the activity. It

facilitated my teaching while teaching the topic of three-digit natural numbers based on the activity".

In the sub-theme of evaluation of the material; feedback (8) code appeared. In the sub-theme of
evaluation of the material of the theme of the development stage of the material within the framework
of the mathematics teaching course for prospective primary school teachers, PT8 emphasizes the
feedback with the statement: "Since I had no previous experience in preparing concrete materials, our

teacher gave us feedback while preparing the material.”

2. Findings related to the types of materials that prospective primary school teachers prefer

to develop within the scope of mathematics teaching course

The findings related to the types of materials that prospective primary school teachers
preferred to develop within the scope of mathematics teaching course are presented in Table

2 as themes and sub-themes. Frequencies of sub-themes are given in parentheses.

Table 2. Types of materials that prospective primary school teachers prefer to develop

Theme Sub Theme

Concrete material (11)

Course introduction process
Digital material (3)
Concrete material (15)
Teaching process
Digital material (13)

) Concrete material (6)
Measurement and evaluation process o )
Digital material (15)

According to Table 2, the types of materials that prospective primary teachers preferred to
develop in the course of mathematics teaching consist of the themes of introduction process, teaching
process, and measurement and evaluation process. The sub-themes of each of these three themes are

concrete materials and digital materials.

Concrete materials (11) and digital materials (3) sub-themes emerged in the introduction
process theme. Regarding the types of materials that prospective primary teachers preferred to develop
within the framework of the mathematics teaching course, PT5 expressed his opinion on the concrete
material sub-theme of the introduction process theme as "The reason for using the concrete material
especially in the introduction part of the lesson was to attract students' attention and motivate them";
while PT2 said on the digital material sub-theme,

"I used the StoryJumper application for the story in the introduction phase. It is a great advantage that it

is both colorful and has multiple objects and backgrounds. At the same time, I used it as digital material for the
whole class to see the story and draw attention to the topic”.
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Figure 1. Concrete material designed by PT5 Figure 2. Digital material designed by PT2

In the teaching process theme; concrete material (15) and digital material (13) subthemes
emerged. Regarding the concrete material sub-theme of the teaching process theme in the types of
materials that prospective primary teachers preferred to develop in the mathematics teaching course,
PT1 said,

"] used the concrete material in the exploration and deepening stage. Because I wanted to

explain angles and angle measuring tools, and I designed a material that concretely described angle
types and angles for students to better understand and better concretize them in their minds";

while PT6, referring to the sub-theme of digital material, expressed his opinion as follows: "I explained
the subject with the help of Canva in the explanation stage, which is the teaching stage. Because I
visualized the place better in the presentations I designed, I made the writing clearer, readable, and

understandable”.

Figure 3. The concrete material designed by PT1
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Figure 4. Digital material designed by PT6

In the theme of measurement and evaluation process; concrete material (6) and digital material
(15) sub-themes emerged. Regarding the concrete material sub-theme of the measurement and
evaluation process theme in the types of materials that prospective primary teachers preferred to
develop in the mathematics teaching course, PT8 emphasized the following statement: "The use of the
puzzles that I prepared from cardboard in the evaluation phase will be effective and lasting because it
is a material that the students will do by having fun," while PT10 emphasized his statement regarding
the sub-theme of digital material:

"In designing the digital material (word wall), I paid attention not only to the appropriateness

of the questions for the assessment to the students' level and achievement, but also to the issue of being
fun and instructive. I used different types of questions and avoided a one-size-fits-all assessment.”

Ayse odasinin uzunlgunu
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Figure 5. The concrete material designed by PT8.  Figure 6. Digital material designed by PT10
3. Findings related to prospective primary school teachers' experiences in material

development and implementation processes within the scope of mathematics teaching course

The findings related to the experiences of prospective primary school teachers in material
development and application processes within the scope of mathematics teaching course are presented

in Table 3 as themes, sub-themes and codes. The frequencies of the codes are given in parentheses.
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Table 3. The experiences of prospective primary school teachers in material development and implementation
processes

Theme Sub Theme Codes
It is easy to design digital materials (7)

Designing digital materials is fun and enjoyable (6)
Designing digital material fast (5)
Learning the stages of material preparation (5)

Positive (29) Digital material is economical (4)
Receiving feedback (4)
Experiences in Contributing to field knowledge (2)
material Solidarity and motivation (1)
development Interdisciplinary usability (1)

The difficulty of designing concrete materials (8)
Time consuming (4)
Negative (17) Difficulty of material preparation stages (2)
Anxiety of not being able to design original materials (2)
Difficulty in preparing both materials (1)

Facilitating teaching (9)

Being fun (7)

Contributing to gamification (3)

Resilience (2) S1

Effective concept teaching (2)

Facilitating measurement and evaluation (2)
Integrating textbook and material (1)

Experiences of  Positive (26)
applying the

material

Lack of experience (5)

Negative (7
egative (7) The use of concrete materials takes time (2)

According to Table 3, the experiences of prospective primary school teachers in the processes
of materials development and implementation in the context of mathematics teaching course consist of
the themes of materials development experiences and materials implementation experiences. Positive

and negative subthemes were obtained from each of these two themes.

In the theme of material development experiences; positive (29) and negative (17) sub-themes
emerged. In the positive sub-theme of the theme of material development experiences of prospective
primary school teachers within the framework of mathematics teaching course, the codes of easy
designing digital materials (7), fun and enjoyable designing digital materials (6), designing digital
materials quickly (5), learning the stages of material preparation (5), digital materials are economical
(4), receiving feedback (4), contributing to content knowledge (2), solidarity and motivation (1), and
interdisciplinary usability (1) emerged; In the negative subtheme, the codes of difficulty in designing
concrete materials (8), time consuming (4), difficulty in the stages of material preparation (2), fear of not

being able to design original materials (2), and difficulty in preparing both materials (1) emerged.

Regarding the positive sub-theme of the prospective teachers' experiences in developing
materials in the course of mathematics teaching, PT6 emphasizes the ease of designing digital materials
with the statement, "I had fun and learned how to prepare a material without difficulty while preparing

my digital materials. Although it took some time to solve the word wall application, I enjoyed preparing
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it as a digital material"; PT7 emphasizes the fun and enjoyment of digital materials with the statement
"I had a lot of fun while designing the materials"; PT13 emphasizes the speed of designing digital
materials with the statement "It did not take much time to design the digital material and I prepared it
quickly, but I cannot say the same for the concrete material." PT17 emphasizes learning the stages of
material preparation with the statement "I had no difficulty in preparing the material because I knew
what to pay attention to while preparing the material. Thanks to the digital material, I saved both
financially and in terms of time.” Regarding this sub-theme, PT14 said, "The thinking and designing
part of the process was difficult for me. But at every stage my teacher told me what I needed to correct.
He gave me suggestions", while PT6 emphasized receiving feedback by stating, "Finally, while
preparing the PowerPoint presentation, which is another digital material, I had to do a lot of research
on the acquisition”. PT7 emphasized solidarity and motivation with the statement "We came together
with our friends during the preparation phase and motivated each other"; and PT5 emphasized
interdisciplinary usability with the statement "It was more useful because I could use concrete materials

in other lessons.”

Regarding the negative subtheme of the theme of prospective primary teachers' experience in
developing materials within the framework of the mathematics teaching course, PT8 explained the
difficulty of designing concrete materials with the statement, "I had difficulty in preparing concrete
materials because I did not have much experience before, and I did not know a technical way, method
or steps. " PT13 explained the difficulty of designing concrete materials with the statement, "I was tired,
I struggled, I spent a lot of time and made a lot of effort while preparing concrete materials"; PT9
explained the difficulty of time consuming with the statement, "I had difficulty in preparing concrete
materials because I wanted it to be useful for students, to be durable, and to be a material that I could
use in the classroom. This took me a lot of time"; and PT14 stated that "I had difficulties in preparing
both concrete and digital materials because the process of thinking about materials suitable for the

learning outcome of the lesson was a little difficult for me.”

Positive (26) and negative (7) sub-themes emerged in the theme of material application
experiences. While the codes of facilitating teaching (9), being fun (7), contributing to gamification (3),
durability (2), effective concept teaching (2), facilitating assessment-evaluation (2), and integrating the
material with the textbook (1) emerged in the positive sub-theme of prospective primary teachers'
material application experiences within the mathematics teaching course, the codes of lack of experience

(5) and taking time to use concrete material (2) emerged in the negative sub-theme.

Regarding the positive sub-theme of the prospective primary school teachers' experience of
applying the material within the framework of the mathematics teaching course, PT13 expresses the
facilitation of teaching with his opinion as "Explaining the subject by using concrete materials made my

job easier"; PT10 expresses the fun with his opinion as "With the material I prepared, I realized both
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tactile, rhythmic, visual learning and I enabled them to reinforce the acquisition by having fun"; PT12
expresses the contribution to gamification with his opinion as follows: "We played the game of finding
the number by saying the digit values with the bingo cards I prepared and we deepened the subject
with this material"; PT1 expresses the contribution to gamification with his opinion as follows:

"When I prepared concrete material, I first paid attention to the fact that it was robust. Because

being robust allows the material to be reused. After the application, my material is still intact and I plan
to use it in other lessons".

In relation to this sub-theme, PT6 drew attention to effective concept teaching with his opinion
as follows: "Because I wanted to do an application after explaining the topic, and because the
mathematics lesson is about abstract concepts, I wanted to do an effective lesson by using concrete
materials since I was explaining spatial concepts"; while PT11 said: "I used Wordwall in the assessment.”
PT3 drew attention to the integration of textbook and materials with his opinion, "I prepared a
presentation on PowerPoint to reinforce what I taught in the learning-teaching process. I used the MoNE

book in the presentation I prepared".

Regarding the negative sub-theme of the prospective primary school teachers' experiences in
applying the material within the framework of the mathematics teaching course, PT4 expressed the lack
of experience with the statement "I had no experience in another course, especially because I did not
prepare concrete material and did not practice it"; while PT8 expressed the lack of experience with the
statement "It takes a lot of time when applying the concrete material to the whole class. The lesson time

gets longer." expresses the time consuming use of concrete materials.
Conclusion, Discussion and Recommendations

It was found that prospective primary school teachers determined their needs by paying
attention to the suitability of the material to the students' level and grade and the relationship between
the material and the outcome in the material development phase within the framework of the
mathematics teaching course. Similarly, in the study conducted by Cekirdekci (2021), prospective
primary school teachers prepared lesson plans and designed materials to be used in practice according
to the outcomes and grade level in their mathematics teaching course, and according to the results of
the study, they stated that this practice contributed to them professionally. Remillard and Heck (2014)
stated that teachers select and adapt instructional materials by considering the individual needs and
achievement levels of their students. This confirms the importance of considering student level and
grade level in the materials development process. This finding supports the result of this study. It is also
consistent with Cohen, Raudenbush, and Ball's (2003) study on instructional materials for prospective
primary school teachers to pay attention to student level and grade level and consider the relationship

between material and gain.

In the process of developing materials in the mathematics teaching course, prospective primary

teachers emphasized durability, usefulness/functionality, font and font size preference, correct selection
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of visuals, color selection, comprehensibility of text/text, and taking safety precautions in terms of
formal design. This finding is consistent with the results of the study conducted by Clark and Mayer
(2016). It is similar to the result that prospective teachers should pay attention to the preference of font
and font size, the correct choice of visuals, and the choice of colors. In addition, the result of the study
conducted by Abrahams and Millar (2008) that the security measures of the instructional materials help

students feel safe and participate more supports the results of this study.

In the materials development phase, it was concluded that preservice teachers planned content
by emphasizing relevance to learning outcomes, usability in other courses, enjoyment, relevance to
daily life, and currency. As noted in the literature, Shulman (1986) focused on a concept called teacher
pedagogical content knowledge. This concept includes the ability of teachers to know which teaching
methods and materials to choose to teach a particular subject. The results of this study are consistent
with this research by showing that preservice teachers develop this knowledge and increase their ability

to understand the relationship between materials and instruction.

Within the framework of the mathematics teaching course, prospective primary teachers
indicated that the evaluation at the end of the lesson, the attention to the lesson, and the integration
with the activity led to the integration with the lesson. Similarly, concretizing the outcomes with the
original materials designed affects the whole process of the lesson by attracting students' interest and
attention (Girgin and $ahin, 2019). Integration with the activity has also found a place in the literature
of learning and teaching. Bransford, Brown and Cocking (2000) stated that learning and understanding
is generally an active and integrated process. This is consistent with the prospective teachers' emphasis

that the materials in the activities should be integrated into the lesson.

In the materials development phase, the prospective teachers stated that they received feedback
and the result of the evaluation of the materials was achieved. As stated in the literature, the
development of instructional materials usually involves receiving feedback from teachers, students, and
other stakeholders. Feedback is recognized as an important way to evaluate and improve the
effectiveness of materials (Reiser and Dempsey, 2017). In this context, it can be said that prospective
teachers' emphasis on receiving feedback is a critical factor in improving the quality and effectiveness
of the material. In Ontas and Kaya's (2019) study, it was found that most of the prospective teachers
accepted the importance of the feedback process in the course material development stage and that this
process improved their learning experience. In addition, it was found that the candidates stated that

they planned to actively use feedback in their own profession.

In the types of materials that prospective primary teachers preferred to develop in the
mathematics teaching course, introduction to the lesson, teaching, and measurement and evaluation
processes were achieved through the use of concrete and digital materials. Concrete materials play an

important role in mathematics teaching. Appropriate concrete materials can provide students with the
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opportunity to better understand complex mathematical concepts and connect them to real-world
situations (Moyer-Packenham and Westenskow, 2013). In this context, prospective teachers' preference
for concrete materials may reflect their efforts to use mathematical concepts more effectively,
particularly in the teaching-learning process. Similarly, Costu and Ilgiin (2020) found in their study that
teachers and prospective teachers mostly use and prefer three-dimensional and computer-based

materials in the teaching process of courses.

In the experiences of prospective teachers in the process of developing materials within the
framework of mathematics teaching courses, it was found that it was easy to design digital materials,
designing digital materials was fun and enjoyable, designing digital materials was fast, learning the
stages of material preparation, digital materials were economical, receiving feedback, contributing to
content knowledge, solidarity and motivation, and interdisciplinary usability. According to the results
of the studies, prospective primary teachers reported many positive experiences in the process of
developing digital materials in the course of mathematics education. In Huang's (2012) study, it was
stated that designing digital materials was fun and enjoyable, and it was revealed that the use of
technology can make the learning process more motivating and interesting. Similarly, the fact that they
stated that digital materials can be designed quickly is consistent with another finding that shows the
effectiveness and efficiency of technology in materials development (Angeli and Valanides, 2005).
Moreover, the fact that they pointed out that these materials are economical supports the results of this
study and points to the importance of cost-effectiveness of educational materials (Bates, 2015). It can be
said that the fact that the prospective teachers stated that they learned the stages of the materials
preparation process and that designing digital materials contributed significantly to their professional
development (Kay, 2006) reflects similar findings to the results of this study. On the other hand, findings
such as receiving feedback, contributing to content knowledge, solidarity and motivation, and
interdisciplinary usability emphasize that the materials development process is a comprehensive and

multidimensional experience (Mishra and Koehler, 2006).

In the experience of prospective primary school teachers in the process of material development
within the scope of mathematics teaching course, they emphasized their negative views on the difficulty
of designing concrete materials, the time it takes, the difficulty of material preparation stages, the fear
of not being able to design original materials, and both material preparation. According to these results,
prospective primary school teachers experienced some difficulties in the process of materials
development within the framework of mathematics teaching course and expressed this situation with
various negative opinions. In a similar study, Uttal, Scudder and DeLoache, (1997) pointed out the
difficulty of designing concrete materials and emphasized that the materials used to concretize and
visualize mathematical concepts mostly require original design. In another study, they also pointed out
that developing and producing concrete materials usually takes a lot of time and is a significant time

commitment for teachers (Moyer-Packenham and Westenskow, 2013). In another study, prospective
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teachers indicated that the stages of material preparation are difficult and that the process of material
development is generally a complex and multidimensional process (Angeli and Valanides, 2005). At the
same time, the prospective teachers who expressed anxiety about not being able to design original
materials also emphasized the importance of originality in the material development process and that
most teachers may have some anxiety in this regard (Kay, 2006). In this context, it can be suggested that
more support and guidance should be provided to prospective teachers in the process of materials

development (Mishra and Koehler, 2006).

In the experiences of prospective primary school teachers in the process of implementing
materials within the framework of the mathematics teaching course, it was achieved to facilitate
teaching, to be fun, to contribute to gamification, to contribute to durability, to effective concept
teaching, to facilitate measurement and evaluation, and to integrate the material with the textbook by
emphasizing their positive views. In reviewing the literature, the view that materials are effective in
facilitating instruction is consistent with the findings of many studies. For example, Moyer-Packenham
and Westenskow (2013) found that the use of digital materials in mathematics instruction increased
student achievement. Similar results have been found for gamification and fun learning. Gee (2003)
found that the development of game-based materials increased motivation and made the learning
process more effective. There are also findings in the literature that materials contribute to effective
concept instruction. For example, Fyfe, McNeil, and Borjas (2015) stated that concrete materials and
digital manipulatives facilitate the understanding of mathematical concepts. In addition, other studies
also support the issue of materials that facilitate the assessment and evaluation process. Pellegrino,
Chudowsky, and Glaser (2001) emphasized that technology-based materials are effective in student
assessment. Finally, there are parallel findings in the literature on the integration of textbook and
materials. Reigeluth and An (2009) found that effective integration of technology-based materials with

textbooks can increase interest in the course and enrich the learning experience.

In the experience of prospective teachers of primary schools in the process of material
application within the framework of mathematics teaching course, the results of lack of experience and
time-consuming use of concrete materials were reached by emphasizing their negative opinions. In
connection with these results, there are many studies that draw attention to the lack of experience. For
example, Borko and Putnam (1996) found that prospective teachers generally lack experience in the
effective use of instructional materials. This lack of experience can lead to many difficulties, from
selecting materials to implementing them and adapting them appropriately for students. Particularly in
a complex area such as mathematics education, these difficulties may be more apparent. Similarly,
Moyer-Packenham and Bolyard (2016) stated that the use of concrete materials requires careful planning
and time to implement concrete materials in the teaching process. In this context, it is possible that

prospective primary school teachers have a negative view on the use of concrete materials. The results
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are in line with many studies in the literature. This situation shows that prospective primary school

teachers need training and guidance in the process of materials application.

Based on the results of the research, it is recommended that prospective primary school teachers
should be trained on the stages of developing concrete or digital materials as part of the mathematics
teaching course, receive detailed training as part of both mathematics and other teaching courses, and
receive feedback and guidance from the course instructor during the development process. In addition,
it can be suggested to diversify the types of materials that prospective primary teachers prefer to
develop and to give examples of how these materials can be used in the classroom. Prospective teachers
could be given more information about how the materials development process affects and contributes
to the different stages of the course - introduction to the course, teaching process, and assessment and
evaluation process. When examining the types of materials preferred to be developed within the
mathematics teaching course, it can be suggested that prospective teachers who use concrete materials
in the introduction process, both concrete and digital materials in the teaching process, and generally
digital materials in the assessment and evaluation process can use both types with similar weight. When
analyzing their experiences in the process of materials development and implementation, it is suggested
that prospective teachers should be given the opportunity to do practices that will increase their
experience in designing and using concrete materials in teaching courses. These suggestions can
alleviate the difficulties that prospective primary teachers face in the material development and

implementation processes in mathematics teaching and improve their mathematics teaching skills.
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