KEFAD Cilt 24, Say1 2, Agustos, 2023

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD

ISSN: 2147 - 1037

http://kefad.ahievran.edu.tr

STEM Activity Developed for Primary School Mathematics Education
and Student Opinions on the Application

Feyzanur Ardig
Ahmet Oguz Akcay

Article Information Abstract

@ CrossMark

DOI: 10.29299/kefad.1250942

The aim of this study is to develop a STEM activity for elementary school mathematics
education and to reveal the results of the STEM activity applied after school. Case study
design, one of the qualitative research designs, was used in this study. The study group
of the research consists of 3rd and 4th grade students studying at a public school in the
fall semester of the 2019-2020 academic year and voluntarily participating in the after-
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Accepted:  07.06.2023 school STEM club. The study group was determined by the "criterion sampling

technique, and as a result of the technique, a total of 29 students, 15 girls and 14 boys,
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were determined as participants. In this research, focus group interview, researcher
diary, and student diaries were used as data collection tools. The application lasted 4
weeks, 8 hours, Focus group interview data with study group students and the data in
the researcher-student diaries were obtained by content analysis. The results showed

that the students generally enjoyed the STEM activity process, and although they had
difficulties at some points, they successfully completed the process with cooperation.
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I1kokul Matematik Egitimine Yonelik Gelistirilen STEM Etkinligi ve
Uygulamaya Dair Ogrenci Goriisleri

Makale Bilgileri Oz

Bu arastirmanin amaci ilkokul matematik egitimine yonelik STEM etkinligi gelistirmek ve
okul sonrasi gerceklestirilen STEM etkinliginin sonuglarini ortaya koymaktir. Bu aragtirmada

@ CrossMark

DOI: 10.29299/kefad.1250942 nitel aragtirma desenlerinden biri olan durum ¢alismasi deseni kullanilmistir. Arastirmanin

calisma grubunu 2019-2020 6gretim yili gliz donemimde bir devlet okulunda &grenim goren

Yiikleme:  14.02.2023
Diizeltme:  19.05.2023 ve okul sonrasi STEM kuliibiine goniilli olarak katilan 3. ve 4. siuf Ogrencileri
Kabul: 07.06.2023 olusturmaktadir. Calisma grubu “6l¢iit 6rneklem” teknigi ile belirlenmis olup, kararlastirilan
Olgiitlere gore 15 kiz, 14 erkek olmak iizere toplamda 29 Ogrenci, katthmecr olarak
Anahtar Kelimeler: belirlenmistir. Bu aragtirmada veri toplama araglar1 olarak odak grup goriismesi, aragtirmact
giinliigii, 6grenci giinliikleri ve 6grenci iirlinlerinden yararlarulmustir. 4 hafta ve her hafta iki
Matematik Egitimi, ders saati olmak iizere toplam 8 ders saati siiren uygulama sonunda, 6grenciler ile odak grup
flkokul, goriigmeleri gerceklestirilmistir. lkokul 6grencileri ile yapilan odak grup goriismesi ve
STEM Egitimi arastirmaci-Ogrenci giinliikleri igerik analizi yontemi kullamlarak ¢dziimlenmistir. Veriler

incelendiginde, 6grencilerin genel olarak STEM etkinlik siirecinden keyif aldiklari, siirecte
bazi noktalarda zorlansalar da isbirligi ile tasarim stirecini basarih bir sekilde tamamladiklari
goriilmiistiir.
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Giris

Giiniimiizde matematigi anlamak ve 6grenmek, kisilerin temel becerilerini gelistirmeleri ve bu
becerileri giinlitk yasamina transfer edebilmeleri, yaratici olabilmeleri, elestirel diisiinebilmeleri,
kisilerin kendilerine giivenebilmeleri ve diisiince becerilerini kullanabilme bakimindan Onem
tasimaktadir (Isik, Ciltas ve Bekdemir, 2008). Fakat diinya genelinde yapilan uluslararas: sinavlarda
amaclanan performansa ulasilamamas: nedeniyle inovatif yaklasimlara gereksinim duyulmustur
(Ciftci, 2018). Giiniimiizde bu inovatif yaklasimlarin en 6énde gelen yaklasimlardan bir tanesi STEM
(Science-Fen, Technology-Teknoloji, Engineering-Miihendislik ve  Mathematics-Matematik)
yaklagimidir. Bu islevle, STEM egitiminin, iilkelerin giiniimiiz kiiresel rekabet ortaminda yer edinmek
agisindan o6nemli oldugu gercegi goz ardi edilemez. STEM egitimi ile kisiler disiplinler arasi
calisabilmekte, isbirligi ile 6grenme yapabilmekte, farkli problem durumlarina yeni ¢oziim yollar
gelistirebilmekte, egitimi glinliik yasamin bir parcas: haline getirebilmekte, kisilerin giinliik yasamdan
uzak kalmasmu engelleyerek, 6grenmekten zevk alarak etkili bir 6grenme gerceklestirebilmektedir

(Avan, Giilgiin, Yilmaz ve Doganay, 2019).

Yagsadigimiz donem siirekli gelisim ve yenilik icinde olan bir dénemdir. Matematik, bu
degisimden en ¢ok etkilenen ve 6nem kazanan bir bilim dalidir. Matematik 6gretiminde karsilasilan en
biiyiik sorun; 6gretilen ve 6gretilmesi planlanan konularin ve igeriklerin soyut kalarak, 6grencilerin bu
konular1 hayata aktarmadaki yasanan giicliiklerdir. Miithendislik, teknoloji, fizik gibi bir¢ok farklh
alanda gerekli olan matematigin 6gretiminde kullanilan yontemlerin yeterli gelmemesinden dolay1
ogrencilerin gilinliik hayata entegre edebilmesi sinirli kalmaktadir. Matematigi 6grenebilmek icin ona
ilgi duymalk, ilgi duymak icin ise matematigi sevmek gerekmektedir. Birbiriyle paralellik gosteren bu
iki kavrami kavrayamadan matematigi algilamak giiclesmektedir. Bu giigliigii asmak icin ise iyi bir
matematik egitimi alinmalidir (Tiragoglu,2013, s. 7). Iyi bir matematik egitimi igin MEB formal egitimin
yani sira informal egitime de gereksinim duyulduguna dikkat ¢ekmektedir. Okul sonras: ortamlarin
MEB 2023 vizyonunda informal 6gretim ortamlar1 olarak da degerlendirmektedir. Yapilan aragtirmalar
matematige ilgi duymak ve matematigi sevmek icin 6grenme ortamlarinin da tek basina yetersiz
kaldigini agikca gostermektedir. Ogrencilerin bu iki kavrami gergeklestirmeleri igin matematigi zevkli
ve eglenceli hale getirmek gerekmektedir. Bunun basarili 6rneklerinden birisi de STEM faaliyetleridir.
Matematik odakli olan bu arastirma da STEM faaliyetlerinin okul sonrasi 6grenme ortamlarina dahil

edilerek giinliik yasama transfer edilebileceginden 6nemli bir yere sahiptir.

STEM egitimi yaklasimindan Milli Egitim Bakanliginin (MEB) Vizyon 2023 belgesinde ve MEB
2014 strateji planinda bahsedilmistir. Bununla beraber 2015-2019 MEB strateji planinda 6grencilerin
STEM becerilerinin gelistirilmesine yonelik hedefler belirtilmistir (Ciftci, 2018). STEM egitimi icinde
barindirdig disiplinleri birbirinden kopuk, farkli dersler biciminde degil, giinliik yasam ile iligkili

sunmaktadir. Bu dogrultuda STEM yaklasimi kisilerin i¢inde bulundugumuz diinyay: biitiinsel bir
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bakis acgisiyla benimsemelerini saglamaktadir (Dugger, 2010). Avan ve digerleri (2019) “STEM egitim
yaklagimi, formal egitimin yamn sira disiplinlerin giinliik yasama transfer edilmesi konusunda 6nem

tasimaktadir” ifadesini kullanmaktadirlar” (s.7).

STEM egitimi tilkemiz i¢in yeni bir yaklasim olmasi ve 6gretmenlerin derslerine STEM egitim
yaklasimini nasil entegre edecekleri konusunda yeterli bilgiye sahip olamamalar1 durumu 6zellikle
ilkokul seviyesine yonelik arastirmalari siurli kilmaktadir (Akgiindiiz ve digerleri., 2015). Tlkokul
donemi 6grencilerin en merakli olduklar1 donemdir ve gercek hayat problemlerine ¢dziim aradigimiz
STEM uygulamalariyla 6grencilerin problem ¢6zme, elestirel diisiinme ve igbirlikli ¢calisma gibi cesitli
becerileri kazandirabiliriz. Ayrica Dajarnette (2012), STEM uygulamalarinin erken yasta baslamasin
belirterek bu uygulamalarinin ilkokul 6grencilerinin 6grenmelerini olumlu yonde etkiledigini ifade
etmistir. Bununla birlikte okul 6ncesi ve ilkokul kademesinde baslanan STEM egitimiyle 6grencilerin
ileriki egitim hayatlarinda STEM alanlardaki basarisini arttiracagi belirtilmistir (Toksoz, 2022). Bu
dogrultuda 6gretmenlerin, STEM egitimini derslerine entegre edebilmesi igin gerekli egitim almalari bu

yontemin uygulanabilirlik seviyesini arttirabilmektedir (Wang, 2012).

STEM egitiminin uygulanmasinda farkli yontemler kullanilsa da literatiirde iki yontem &n
plana ¢ikmaktadir. Moore, Glancy, Tank, Kersten ve Smith (2014) bu yontemleri baglam ve icerik
entegrasyonu olarak siniflandirmistir. Baglam entegrasyonu, bir disiplini daha anlamli hale getirmek
icin diger disiplinlerin kullanilabilecegi ve ogrencilerin STEM alanlarindan bir disiplinin igerigine
odaklanarak gercek hayatla iliski kurabilecegi fikrine dayanmaktadir. Ote yandan igerik entegrasyonu,
ise birden fazla STEM disiplinini tek bir etkinlikte birlestirme fikrine dayanmaktadir. Pek ¢ok
aragtirmaci, STEM egitimini dort disiplinde birlestirmeyi savunsa da Moore ve digerleri (2014), STEM
etkinliklerinin bu dort disiplinden en az ikisinin birlestirilerek yapilabilecegini belirtmistir. Bu
kapsaminda baglam entegrasyonu on plana ¢ikarilmis matematik disiplini bu ¢alismanin odagina

alinmigtir.

Tasarim temelli Ogretim siireclerinde Ogrencilerin Ozellikle giinliik hayat problemlerini
¢ozebilmeleri ve kesfetmeleri 6n plandadir. Ayrica STEM egitiminin 6nemli unsurlarinda biri de
mithendislik alanidir. Tasarim denilince akla gelen ilk disiplin miithendislik disiplinidir. Mithendisler
toplumun ihtiyaglar1 dogrultusunda giinliik hayat problemlerini tasarim yaparak ¢6ziime
kavusturmaya c¢ahgirlar. Miihendislik tasarim siirecinin temelinde Ogrencinin bilgi ve becerileri
dogrultusunda verilen gercek yasam problem durumunun ¢oziimiine yonelik tasarimlar yapmasin
icermektedir. Bagka bir ifadeyle miihendislik tasarim siireci, giinliik yasam problemini tanimlayarak bu
problemi ¢oziime kavusturmak icin gerekli siirecleri icermektedir (Amerikan Milli Arastirma Konseyi

[NRC], 2009).

Egitimcilerin, kendi alanlar1 ile bagka alanlar veya disiplinler arasi birlikteligi saglama

noktasinda zorlandiklari, bunun nasil ve ne bi¢imde kullanilacagini tam anlamu ile kavrayamadiklar:
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goriilmektedir (Corlu ve Corlu, 2012). Buna benzer problemlerin giderilebilmesi ve STEM
disiplinlerinin 6nemi konusunda bilgili 6grencilerin yetistirilebilmesi i¢in STEM egitimi uygulamasinda
yeterli 6gretmenlere gereksinim duyulacagi neticesi karsimiza ¢ikmaktadir. Bu baglamda, arastirmanin
amacy; ilkokul matematik egitimine yonelik STEM etkinligi gelistirmek ve okul sonrasi STEM
kuliibiinde uygulanan matematik disiplinini odaga alan STEM etkinliginin sonuclarini ortaya
koymaktir.  Arastirma; STEM etkinliginin, Ogrencilerin, matematige olan yaklasimlarin1 nasil
degistirdigi, okul sonrasi 6grenme siirecini ne diizeyde etkiledigi konusunda 6nem tasimaktadir.
Bunun yaninda; egitim programlari ile disiplinler arasi egitimin ve farkli aksiyonlarin biitiinlesmesi

incelenecektir. Bu acilardan arastirmanin énemli oldugu diistiniilmektedir.

Alanyazin incelendiginde matematik odakli STEM etkinliklerine yonelik arastirmalar
mevcuttur. Sivri, Arican ve Bilir (2022), tarafindan gelistirilen matematik agirlikli STEM modiiliiniin
uygulama siirecinin yedinci sinif 6grencilerinin orantisal akil yiiriitme becerilerinin gelisimine etkisi
deneysel calismayla arastirilmistir. Bu ¢alismada Ogrencilerin orantisal akil yiiriitme becerilerini
gelistirmek amaciyla farkl disiplinleri biitiinlestiren ve matematik egitimini 6n planda tutan matematik
agirlikh bir STEM modiill (MA-STEM-M) gelistirilmistir. Arastirmada deney grubu 6grencilerinde
orantisal akil yiiriitme becerilerinin gelisiminin hazirbulunusluk diizeyinden etkilendigi ve uygulanan
modiil ile oOgrencilerin 6grenme giicliiklerinin azaldigl, orantisal problem ¢6ziimiinde ezber
yonteminden kaginarak cesitli stratejiler gelistirdikleri goriilmiistiir. Sireci (2021) ise yaptig1 calismada
matematik dersindeki STEM uygulamalarinin 6grencilerin matematik dersi basarisina ve matematige
yonelik tutumlarina etkisini arastirmay1 amaglamistir. Yari deneysel modelin kullanildigr bu
arastirmada; STEM uygulamalarinin yapildig1 deney grubundaki 6grencilerin matematik dersinde
basarilariin arttigr ve matematige yonelik olumlu tutum gelistirdikleri bulunmustur. Bircan (2019)
yaptig1 calismada uygulanan STEM etkinliklerinin ilkokul 4. sinif 6grencilerinin 21 yy. becerilerine ve
matematik dersindeki basarilarina etkisini incelemistir. Arastirma sonuglarina gore 6grenciler STEM
etkinliklerine yonelik olumlu goriis bildirirken, STEM uygulamalarinin matematik basarilarina olumlu
etkisi tespit edilememistir. STEM etkinliklerinin 6grencilerin 21. yy. becerilerinin gelismesine iliskin ise
anlamli bir sekilde olumlu etki ettigi belirlenmistir. Ceylan ve Karahan (2021), STEM odakhi matematik
uygulamalarinin lise 6grencilerin matematik bilgi ve tutumlarina olan etkisini incelemis ve 6grencilerin
matematige kargi bilgi ve tutumlarinda gelisme oldugunu tespit ederek 6grencilerin matematik dersine

kars1 daha istekli olduklarini bulmusglardir.
Yontem

Bu arastirmada nitel arastirma desenlerinden durum calismas:t (case study) deseni
kullanilmigtir. Durum c¢alismasi ¢alisilan konunun kendi ortaminda derinlemesine arastirilmasina ve

arastirmacinin gézlem yapmasina olanak sagladig: i¢in bu ¢alismada kullanilmistir (Yildirim ve Simsek,
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2018). Durum ¢alismalarindan biitiinciil tek durum deseni (Yin, 1984) calismanin amaci dogrultusunda

benimsenmistir.
Calisma grubu

Bu arastirmanin ¢alisma grubunu bir devlet okulunda 2019-2020 egitim ve 6gretim yili giiz
donemimde 6grenim goren ve okul sonrast STEM kuliibiine goniillii olarak katilan 3 ve 4. smif
seviyesinde 29 Ogrenci olusturmaktadir. Bu calismada amacli Ornekleme tekniklerinden Olgiit
ornekleme teknigi kullanilmistir. Olgiit drnekleme tekniginde galismanin amaci baglaminda bilgi
agisindan zengin durumlar secilmektedir. Bu teknikteki temel anlayis arastirmaci tarafindan énceden

belirlenmis birtakim 6l¢titlerin derinlemesine ¢alisiimasidir (Biiyiikoztiirk ve digerleri., 2012).
Veri Toplama Araglar

Bu arastirmada veri toplama araci olarak odak grup goriismesi, 6grenci giinliikleri, arastirmact
glnliigli ve 6grenci iirlinlerinden yararlanilmistir. Arastirmaci uygulamanin yapildigi okul sonrasi
STEM kuliiblinde saat 15.00-17.00 aras1 yapilan etkinligi, dersin dogal ortaminda, smifin en arka
kosesinde kronolojik sirayla not almistir. Ayrica etkinlik uygulama siirecinde her giiniin sonunda
ogrencilerden yapilan etkinlik ile ilgili diisiincelerini belirten notlar yazmalari istenmistir. Etkinlik
kapsaminda 6grencilerin grup olarak ortaya gikarttig1 tirtinler (cizimler, fikirler, ¢6ziim Onerileri, vb.)
arastirmaci tarafindan toplanmistir. Ayrica yar1 yapilandirilmis acik uclu sorulardan olusan “odak grup

goriisme formu” kullanilarak ¢alisma grubu 6grencileri ile goriismeler yapilmistir.
Veri Analizi

Yari-yapilandirilmis goriisme formunda yer alan agik uglu sorular, alinyazin ve arastirma
sorusu dogrultusunda hazirlanarak biri STEM digeri de ilkokul matematik egitimi alaninda iki
uzmanin goriisiine sunulmustur. C)grenciler i¢in hazirlanan bu formu uzmanlar, kapsam, dil, 6grenci
diizeyine uygunluk, sorularin acik ve anlasilir olmasi incelemislerdir. Uzmanlardan alinan goriisler
dogrultusunda formda gerekli diizenlemeler yapilarak odak grup goriisme formunun son hali
verilmistir. Arastirma sorusuna yanit bulmak amaciyla, calisma grubu 6grencileri ile yapilan odak grup
goriismesi verileri ve arastirmaci-6grenci giinliiklerindeki veriler birlikte icerik analizi ile elde
edilmistir. Merriam (1998)’a gore igerik analizi siireci, kodlama yapmay1 ve eldeki nitel verilerin
icerigine uygun bicimde kategorileri yapilandirma siirecini kapsamaktadir. Bu dogrultuda veri

analizinde asagida belirtilen adimlar takip edilmistir;

e Konu ile ilgili literatiirden, aragtirmanin amaci, arastirma sorusundan, goriisme ve

giinliiklerden yola cikilarak veri analizi ¢ergevesi olusturulmus,

® Bu temalar ¢ercevesinde elde edilen veriler se¢ilmis, tanimlanmis, anlamli ve mantikli bir

bicimde bir araya getirilmis,
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¢ Elde edilen veriler, gerekli yerlerde goriisme ve giinliiklere dayali olarak dogrudan alintilarla

desteklenmis,

® Dogrudan alintilarla desteklenen bulgular aciklanmis, anlamlandirilmis, bulgular arasindaki

iliskilendirmeler yapilmaya ¢alisilmistir.

Arastirmanin giivenirligi agisindan, elde edilen veriler arastirmacilar tarafindan 6ncelikle ayr1
ayr1 analiz edilerek sonugclar karsilastirilmistir. Arastirmacilar (kodlayicilar) arasindaki tutarlilik
kontrol edilmistir. Ayrica nitel analiz konusunda bir akademisyenden uzman goriisii alinarak temalar
ve kategorilerin son hali verilmistir. Arastirma giivenirligi i¢in bir bagka yontem olarak veri toplama

ve analiz siiregleri ayrintili olarak agiklanmistir.
Etkinligin Planlanmasi

Matematik konular ilkokul 6grencilerine soyut gelmekte ve 6grenciler matematigi giinliik
hayatla iliskilendirmede giicliikler cekmektedir. Literatiirde matematigi temele alan STEM etkinliginin
ilkokul diizeyinde ¢ok az olmasindan dolay1 arastirmaci ve uzmanlar tarafindan matematigi odaga alan
“Otopark Tasarliyorum” isimli STEM etkinligi gelistirilmistir. Arastirma kapsaminda gelistirilen
etkinlik, ilkokul matematik 6gretim programinda yer alan “Sayilar ve Islemler” 6grenme alaninda yer
alan kazanimlar (Ek 1) dogrultusunda Cevre ve Sehircilik Bakanliginin yaymnlamis oldugu Otopark
Yonetmeligine dikkat edilerek gelistirilmistir. Gelistiren etkinlik i¢cin STEM alaninda ve ilkokul
matematik egitimi alaninda caligmalar1 olan iki akademisyenden goriis alinmis ve uzmanlarin 6nerileri

dogrultusunda etkinlige son hali verilmistir.
Etkinligin Uygulanmasi

Bu calismada matematigi odaga alan STEM etkinliginin uygulanmasinda NASA (2018)
tarafindan kiigiik yas gruplar igin dnerilen miithendislik tasarim dongiisii temele alinmistir (Sekil 1).
Miihendislik tasarim siireci donglisel ve dinamik bir yapiya sahiptir. NASA (2018) belirttigi
mithendislik tasarim dongiisii bes basamaktan olusmaktadir: Soru sorma, hayal etme (olas1 ¢dziimleri

arastir), planlama, olusturma, test etme ve gelistirme.

@@
S

®
e O

Sekil 1. Miihendislik tasarim dongiisii (NASA, 2018)
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Soru sorma: Bu basamakta arastirmaci tarafindan &grencilere problem durumu sunulmustur.
Ogrenciler gruplar halinde problemi tamimlayarak verilen kriterler dogrultusunda problemin

¢Ozlimiine yonelik sartlari belirlemislerdir.

Arastirmaci etkinlige dikkat cekme amaciyla 6grencilere su sorular: sormustur:

Bir araba tasarlasaydiniz hangi 6zelliklerde olurdu?

Cevrenizdeki otoparklar: gozlemlediginizde ne gibi sorunlar gormektesiniz?

Otopark sorunlarina nasil bir ¢6ziim Onerisi getirirsiniz?

Otoparklarin hayatimizdaki yeri nedir?

Otoparklar tasarlanirken dikkat edilmesi gereken noktalar nelerdir?

Bu sorulara yonelik 6rnek 6grenci bazi cevaplar: sunlardir:

027: Ugan arabalar tasarlardim.

O18: Otoparklarda yer bulamiyoruz ve uzun bir siire yer ariyoruz.

O3: Otoparklar yerin altinda yapilabilir ve ¢ok katli olursa sorun ¢oziiliir gibi

O11: Sehir merkezine gittigimizde alis-veris yapmak igin siirekli otoparklara arabamiz1 park

ediyoruz.

O15: Aracimiz1 park ettigimizde asansér hep ¢ok uzakta oluyor ve asansore gitmek igin ok

yuriyoruz.

Sorular iizerinde tartistiktan sonra &grenciler dort veya bes kisilik gruplara ayrilmiglardir.

Ogrencilerin dikkati konuya cekildikten sonra agagidaki problem durumu verilmistir:

Gegen hafta sonu Eskisehir’de bir alisveris merkezinde diizenlenen etkinlik icin sehir disindan birgok vatandags
ilimizi ziyaret etmigstir. Alisveris merkezine ozel araclari ile giden Eskigehir halki ve turistler etkinligin
yapilacagr yerde park alam sorunu yasanugtir. Bazi insanlar alisveris merkezine cok uzak yerlere araclarim
park etmek durumunda kalmiglar ve hatta bazilar: etkinlige katilmadan etkinlik alanin terk etmislerdir. Bu
durumun ardimdan bircok vatandas belediyemize otopark alani yetersizligiyle ilgili sikdyet dilekcesi
yazmuglardir. Eskisehir Biiyiiksehir Belediye’si olarak halkimizin sikdyetlerini dikkate aldik ve sehir merkezine
yapilmasy planlanan yeni otopark icin biz de siz insaat firmalarima basvurmak istiyoruz. Sizden ricamiz

firmalar olarak beklentilerimiz dogrultusunda bir otopark tasarimi yapmanizdir.

Verilen problem durumu dogrultusunda 6grencilerden tasarim tiiriinlerini asagida listelenen

kriterleri dikkate alarak olusturmalar1 beklenmistir.
Kriterler ve sinirliklar:

* Otoparkin 3 katli olmasi gerekmektedir (her kat 100 birim kareden olusmaktadir).
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e En fazla arag kapasitesine sahip otopark tasarimi tercih edilecektir.
* En az 10 adet kolon kullanilacak ve katlara esit sayida dagitilmalidir.
* Otopark icerisindeki yollar, otoparka giris-cikis yonleri ok isareti ile belirtilmelidir.
* Alsveris merkezinin giris-¢ikis kapilar: ok isareti ile belirtilmelidir.
¢ Her 20 araca 1 tane engelli park alani olmalidir.
e Asansorler ve merdivenler i¢in dort kare kullaniimalidir.
e Biiyiik araclar i¢in iki kare kullanilmalidir.
¢ Kiiciik araclar i¢in bir kare kullanilmalidir.
* Engelli park alanlari i¢in iki kare kullanilmalidir.
o Ozel araclar (elektrikli) icin iki kare kullanilmalidr.
¢ Gidis-doniis yollar i¢in toplam iki kare kullanilmalidir.

* Otopark girisleri ticretlidir, en fazla gelir saglayan otopark tasarimi tercih edilecektir.

Otopark ticretleri;
* Biiytik arag girisi 15b
» Kiigiik arag girisi 5b
* Engelli arag girisi ticretsiz

o Ogzel arag¢ girigleri iicretsiz ve devlet, her 6zel arac icin otoparka 10b katki

saglamaktadir.

Gorev ve kriter Ogrenciler sunulduktan sonra ogrencilerden sorulari olup olmadig:
sorulmustur. Ogrencilerin sorular1 cevaplandiktan sonra &grencilerden otopark lejantlarini yapmalari

istenmistir.
Materyaller:
® Her grup icin iki adet A3 boyutunda kareli kagitlar
® Arag ve diger iiriinlerin belirtilmesi i¢in farkli renklerde kegeli kalemler
¢ Renkli kartonlar
* Not almak i¢in A4 boyutunda kagt

Hayal etme (olas1 ¢6ziimleri arastir): Her grup probleme yonelik kriterler dogrultusunda olast ¢6ziim
yollarini belirlenen kriterler dogrultusunda tartisarak ortaya koymuslardir. Bu duruma yonelik Grup

1’de yer alan 6grenciler arasinda su diyalog ge¢mistir:

O1: Ozel araglara daha cok yer verirsek gelirimiz artar.
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O2: Kriterlerde “her 20 araca 1 tane engelli park alani1 olmalidir.” ifadesi var. Biiyiik araglardan

gelecek gelir daha fazla. O yiizden biiytiik araglarin sayisini artirirsak gelirimiz de artar.

O4: Evet ama biiyiik araglar otoparka fazla gelmez. Bence otopark 3 katli olacagi igin bir kati
0zel araclar ve engelli araglar, bir kat1 kiiciik araglar ve bir kat1 da biiyiik araglar icin planlarsak

nasil olur?

Planlama: Gruplarda yer alan 6grenciler 6ncelikle bireysel olarak kendi tasarimlarmi olusturmuslar ve

sonra gruplar grup ici olusturulan tasarimlar iizerine beyin firtinasi yapilmigtir. Ogrenciler ortaya

koymus olduklar1 olasi ¢oziim yollarinin, kriterleri ne derece karsiladigini gézden gecirmislerdir.

Ayrica bireysel olarak belirledikleri olasi ¢oziimler iizerine tartisarak en uygun ¢oziim Onerisini

belirlemislerdir. Belirlenen ¢6ziim dogrultusunda tasarim plan1 yapmislardir. Bu asamada arastirmaci

gruplar arasinda dolasmis ve &grencilerin tartismalarmi dinlemistir. Ornegin, 3. grubunun

tartismasindan bir boliim asagidaki gibidir:

O11: Arkadaglar, 6niimiizdeki yillarda elektrikli arag sayisinda artis olacagim diisiinerek

elektrik arag i¢in daha fazla park alani olusturdum. (Sarj istasyonlarina vurgu yapmustir)

O13: Ama o zaman gelirimiz az olacak.

O11: Evet ama belki seneye elektrikli arag sayisi cogalacaginda normal arabalar park alanina

gelmez ve gelirimiz yine az olur.

O12: Aslinda elektrikli araclara devlet 10 TL kiigiik araclar igin 5 TL veriyor. Ama o zamanda

kare sayisin1 bakarsak daha az sayida elektrikli arag i¢in park alan1 yapmamaiz gerekecek.

Olusturma: Tasarimlarmni planlayan Ogrencilere malzemeler dagitilmistir ve belirlenen kriterler

dogrultusunda gruplar otopark olusturmalari i¢in gorevlendirilmislerdir. Olusturulan otoparklar tam

olarak test edilmemistir (Sekil 2). Ayrica olusturulan gruplardan matematiksel hesaplamalarini,

tasarimlarini ve modellerini ikiser defa kontrol etmelerini istenmistir.
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Sekil 2. Ornek tasarimlar
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Test etme: Bu asamada ise Ogrenciler olusturduklari otoparklari verilen problemin ¢oziimiini
gerceklestirip gerceklestirmediklerini test etmislerdir. Gruplar olusturduklari tasarimlarinin olumlu ve

olumsuz yanlarini ortaya koyarak olumsuz durumlar: gidermeye ¢alismislardir.

Gruplar, gelistirilen tasarimlar1 diger gruplara sunmak i¢in sunumlar hazirlamiglardir. Gruplar
tiim bu siirecler sonucunda son halini verdileri otopark tasarimlarini hazirladiklar: afisler ile birlikte
diger gruplara sunmuslardir. Sunumlarinda 6zellikle 6grencilerden otoparklarinda kag tane araba
oldugunu ve toplamda ne kadar gelir elde ettiklerini belirtmeleri istenmistir. Sekil 3’'te 6grencilerin

yapmus olduklar1 hesaplamalar gosterilmektedir.

Sekil 3a. 2. grubun yapmuis olduklar1 hesaplamalar
Grup 2 toplam 376 araglik bir tasarim yapmuislardir ve tam kapasite dolu olmasi durumunda ise

3230 TL gelir elde etmislerdir.

Sekil 3b. 3. Grubun yapmis olduklar1 hesaplamalar
Grup 3 toplam 442 araglik otopark tasarlamislardir ve 5635 TL'lik gelir elde etmislerdir.

Sekil 3c. 5. grubun yapmusg olduklar: hesaplamalar
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Grup 5 ise 255 araglik otoparklarinda 2025 TL gelir elde etmislerdir. Grup 5 “Her 20 araca 1 tane
engelli park alani olmalidir” kriterini dikkate almis ve bu dogrultuda toplam arag sayis1 diger gruplara

daha az olmustur.

Gelistirme: Ogrencilerin diger gruplara sunum yaptiktan sonra ve diger gruplardan geri doniitler

aldiktan sonra tasarimlarini tekrar incelemeleri ve gozden gegirmeleri saglanmustir.
Arastirmanin Etik izinleri

Arastirmacilar bu c¢alismay: yiriitiirken “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve
Yayin Etigi Yonergesi” kapsaminda belirlenen kurallar takip edilmis ve “Bilimsel Arastirma ve Yayin

Etigine Aykir1 Eylemler” kapsaminda tanimlanan davranislardan ise uzak durulmustur.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi1 = Eskisehir Osmangazi Universitesi

Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yayin Etigi Kurulu
Etik degerlendirme kararinin tarihi = 09.10.2019
Etik kurul karar numarasi = 2019-15

Bulgular

Okul sonrasinda gerceklestirilen STEM etkinligine goniillii olarak katilan 6grencilerden elde
edilen veriler dogrultusunda olusturulan temalara iliskin bulgular alt basliklar halinde yer verilmistir.
Olusturulan tema ve kategorilere yonelik dgrenci cevaplari kodlar olarak belirlenmistir. Ogrenci
gorusleri dogrudan alintilar bigiminde kod olarak sunulmustur. Kodlar gerekli goriildiigiinde
ogrencilerin giinliiklerinden ve arastirmact giinliigiinden dogrudan alintilarla desteklenmistir.

Olusturulan temalar ve kategoriler Sekil 4’te verilmistir.
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+ Ozgiin fikirler iiretme

« Hayal giicii kullanma

« Fikir sunma

* Fikirleri gelistirme

« Firsatlar1 degerlendirme

Tasarim Siireci

« Fikir ahsverisi

« Paylasma

* Yardimlasma

* Giig birligi

isbirlikli Ogrenme * Yeni arkadashklar edinme
* Sorumluluk alma

« is boliimii

* Grupga karar verme

* Grup i¢i sakalagsmalar
> * Sohbet etme
Eglenerek Ogrenme « Espriler

* Oyun ile baslama

* Boyama

« Etkinlikten zevk alma

* Problem ¢6zme

* Yaratic1 diisiinme

« Akil yiiriitme
Beceriler « El becerisi

« fletigim

» Hesaplama yapma

* Grupca karar verme

* Yeni iiriin ortaya cikarma

« Uriinii sergileme/ sunum yapma
Motivasyon « Kariyer hedefi

* Oyun baslama

« Sumf arkadasi ile aym takimda yer alma
« Diger gruplarin tasarimlari

* Say1 sayma

« Hesaplama yapma

Matematik * Alan yonetimi

* Zaman yonetimi

* Matematik dersine kars: tutum

* Takim arkadaslarinin devamsizhk yapmasi
« Takimdaki Kisi sayisi

* Calisilan yerin darhg:

« Siire kisithhig

* Malzeme yetersizligi

* Zor kriterler

» Kaynaklar1 verimli kullanamama

* Yanhs karar verme

Smmirhiliklar/ Zorluklar

Sekil 4. Olusturulan temalar ve kategoriler

Tasarim Siireci Temasina iliskin Bulgular

Tasarim siireci temas1 kapsaminda; 6zgiin fikirler {iretme, hayal giicii, fikir sunma, fikirleri
gelistirme, firsatlar1 degerlendirme olmak iizere bes kategori bulunmaktadir. Ogrencilerin tasarim
siirecine iliskin “6zgiin fikirler iiretme” kategorisine daha fazla odaklandiklar1 goriilmektedir. Tasarim
siirecinde hayal gucunuh simirlarini zorladiklarini belirten 6grenciler grup iginde herkesin fikirlerini
ozgilirce ifade edip ortak karar aldiklarini belirtmislerdir.

“Sinufta bireysel ¢alistigimiz igin farkli fikirler olmuyordu ama burada hepimizin farkl fikirleri

var. Cok giizel ve degisik fikirler ortaya cikiyor. Etkinlik sonucunda bazen ben bile
inanamiyorum nasil yaptigimiza.” (O3)

“Yaraticar diisiinme 6zelligini kazandik. Hayal giliciimiizii ¢ok zorladik. Ama her seferinde
ortaya giizel sonuglar gikt1.” (O6)
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“Herkes diisliniiyor, fikirlerini soyliiyordu. Ortak bir karar alip uyguluyorduk. Herkes
birbirine saygiliydi.” (O20) ifadesine goriislerinde yer vermistir.
Ayrica, 6grenciler 6zgiin fikirler {irettiklerinde ve ortaya yeni iirtinler ¢ikardiklarinda etkinlikten zevk
aldiklarini ifade etmislerdir.
”Ogrenciler grup ici tartismayi ¢ok seviyorlar. Bazi 6grencilerin, fikirlerini kagida ¢izerek takim

arkadaslarina sunduklarin1 goriiyorum. Sunulan tasarim fikrini takimdaki diger 6grenciler
gelistirmeye calisiyor. Sonugta 6zgiin fikirlerin ortaya ¢itkacagini diisiiniiyorum.” (AG)

Bunlarla birlikte, uygulanan matematik odakli STEM etkinligi siirecinde ozellikle tasarim siirecinde
eglendiklerini belirlenmistir.
“Ogrenciler kendi arabalarim tasarlama fikrini duyunca ¢ok heyecanlandilar. Ancak baz

ogrenciler arkadaslarimin tasarimlarini goriince kendilerinin yeterince yaratici olmadigim
diisiindiiler ve tasarlama kismini bir an 6nce ge¢mek istediler.” (AG)

isbirlikli Ogrenme Temasina iliskin Bulgular

Isbirlikli 6grenme temasi kapsaminda fikir alisverisi, paylasma, yardimlasma, giig birligi, yeni
arkadasliklar edinme, sorumluluk alma, is boliimii grupca karar verme olmak iizere sekiz kategori
belirlenmigtir. Ogrenci goriisleri incelendiginde, isbirlikli 6grenmenin etkinligi yapmada daha etkili
oldugunu, bu sayede yapilmasi gereken isin daha hizli ve kolay bir sekilde yapildigini ifade ettikleri
goriilmektedir.

“Bence takim calismasi etkinligimizi olumlu etkiledi. Mesela boyama yaparken birimiz

yorulunca digerine veriyorduk. Tek kisi ¢aligsaydik yoruldugumuzda birakirdik bu da siirecin
uzamasina neden olurdu.” (O1)

“Bireysel olsaydi giizel bir etkinlik yapamazdik. Takim ¢alismasinda bagka fikirler oldugu igin
daha giizel.” (O16)

“Is boliimii yaptigimiz igin etkinlik ok keyifliydi. Takimda hepimizin gérevi vardi” (O24).
Edinilen bulgularla ilgili 6grenci giinliiklerinde bazi olumsuz bulgulara rastlanilmistir. Buna 6rnek
olusturabilecek giinliik rnegi asagida verilmistir;

“Bugiin ¢ok yorucuydu. Grup arkadaslarim hig ¢calismadi o yiizden bugiin ben ¢ok yoruldum.”

(017).

017 grup arkadaslarinin calismadigin, etkinligi kendisinin yaptigii ve bundan dolay1 da yorucu bir
gilin gecirdigini belirtmistir. Diger 6grenci goriisleri de goz oniine alindiginda, is birlikle 6grenme
siirecinin bireysel grenme siirecine gore daha verimli gectigi séylenebilir. Ig birlikli 6grenme temasina
iligkin Ggrencilerin goriislerine ve giinliiklerinde yazdiklar1 notlara karsin aragtirmact kendi
glinliigiinden su notlar1 belirtmistir;

“Etkinligin basinda takimlar1 olustururken, 6grenciler en az bir sinif arkadasi ile ayrni takimda

olmak istemislerdi Istedikleri bicimde takimlar1 olusturduk ancak yine de takim igerisinde

anlasmazliklar oldugunu goriiyorum. Bazi Ogrenciler takimini degistirmek istiyor, bazi

ogrenciler fikrini sdyliiyor ama arkadaslar: tarafindan begenilmeyince kiziyor ve geri ¢ekiliyor.
Baz1 6grenciler ise fikrini sdylemekten tamamen kagmniyor. Ancak giin sonunda anlagabilen
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takimlarin, etkinligi verilen siirede bitirdigini ve etkinlik i¢in istenen kriterleri yerine
getirdiklerini goriiyorum.” (AG)

Aragtirmaci notuna gore; Ogrenciler takim igerisinde fikir birligine vardiklari takdirde etkinligi
tamamlamak icin verilen siireyi daha verimli kullandiklari, verilen kriterler dogrultusunda

tasarimlarii tamlayabildikleri ifade edilebilir.
Eglenerek Ogrenme Temasina iliskin Bulgular

Eglenerek 6grenme temasi kapsaminda; grup ici sakalasmalar, sohbet etme, espriler, oyun ile
baslama, boyama, etkinlikten zevk alma olmak {izere alt1 kategori sunulmustur. Ogrenciler, kriterleri
yerine getirmekte zorlansalar bile etkinligin genel olarak verimli gectigini ve siirecten keyif aldiklarin
belirtmislerdir.

“Yaptiklarimizi saymak ¢ok zordu. En sona kag tane biiyiik araba kag tane kiiciik araba var gibi
saymak cok zorladi. Ama tasarlamak ve boyamak ¢ok keyifliydi.” (O8)

“Takim arkadaslarima espriler yapiyordum c¢ok zevkliydi. Hesaplama yapma kismini ¢ok
sevdim.” (O14)

“Bugiin ¢ok harika gecti. Araba cizmek beni eglendirdi. STEM’e bayiliyorum. Sohbet ¢ok
keyifliydi. Siiperrrrrr!” (O25).

Ogrenciler giinliiklerinde oynanan oyunlardan, yapilan sohbetlerden, gizilen resimlerden ¢ok keyif
aldiklarini yazmis, olsalar da arastirmaci giinliigiinde bu temaya iliskin olumsuz bulgulara da
rastlanilmistir. Asagida arastirmaci giinliigiinden bu duruma yonelik iki paragraf verilmistir;
“STEM etkinligine gecmeden o©nce oynatilan oyunlarin 6grencilerin hepsinin olmasa da
bircogunun motivasyonunu arttirdigim séyleyebilirim. Ozellikle kendi belirledikleri oyunlari
oynarken daha heyecanli oluyorlar. Oynanacak oyuna karar verirken ortaya atilan fikirleri

oylamaya sunuyoruz, en fazla oy alan oyunu oynuyoruz. Ancak bazi 6grencilerin oy ¢oklugu
ile segilen oyunlara katilmaya isteksiz oldugunu goriiyorum.” (AG)

Arastirmact bu notlarinda Ogrencilerin genel olarak oyunlardan zevk aldiklarini, ancak
demokratik yontemlerle segilen oyunlarin her dgrenciyi mutlu etmedigini belirtmektedir. Eglenerek
Ogrenme temasina iliskin, aragtirmacinin baska bir notunda ise; etkinlik siirecinde eglenen 6grencilerin
daha az eglenen 6grenciler {izerinde olumsuz etkilerinden bahsedilmistir.

“Baz1 gruplar calismalarini yaparken aymi zamanda sohbet etmeyi, espriler yapmay1 ¢ok

seviyor. Espriler ve sakalagsmalardan dolay: kahkaha sesleri yiikseliyor. Bu durum diger

gruplar1 olumsuz etkiliyor. Giiriiltiiniin kafa karisikligi olusturdugunu ve daha sessiz bir
ortamda calismak istediklerini soyliiyorlar.” (AG)

Verilen paragrafta 6zellikle sinif icerisinde olusan giiriiltii bu temaya iliskin olumsuz 6zellik olarak

nitelendirilmistir.
Beceriler Temasina iliskin Bulgular

Beceriler temas: kapsaminda; Problem ¢6zme, yaratici diisiinme, el becerileri ve grupga karar
verme olmak iizere bes kategoriden olugsmaktadir. Ogrenci goriislerinde 6n planda yer alan kategori ise

el becerileri olmustur. Bu dogrultuda 6grenci goriisleri asagida verilmistir.
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“Diisiinme ve ¢izim becerisi kazandik.” (O20)

“Matematiksel diisiinme becerisi kazandik. Ayrica tasarim becerileri ve ¢izim becerileri
kazandik.” (O25)

Ogrenciler genel olarak STEM etkinliginin birtakim becerileri kazandirdigini ve gelistirdigini soylese
de baz1 Ogrenciler grupca karar verme konusu Ozelinde etkinlige karsi olumsuz fikirler de dile
getirmistir;

“Grup icinde ¢ok anlagmazliklar yasadik. Herkes kendi istedigi renkte yapmak istiyordu. Ortak
bir karara varamamistik. Zamanla konustukca ortak karar alabildik.” (O16)

“Grup ici anlasmazliklar olmustu. Bunu kendi aramizda ¢6zmeyi 6grendik” (019)
Temaya iliskin diger dikkat ¢eken kategoriler ise yaratici diistinme, problem ¢6zme ve hesap yapmadir.

“Bu etkinlik bana matematiksel dusuhmeyi, hesaplama yapmay:1 kazandirdi. Normalde
matematik ile aram pekiyi degildir ama bu etkinlikte hesaplama yaparken eglendim.” (O1)

“Yaratia diisiinme Ozelligini kazandik. Hayal giiclimiizli ¢ok zorladik. Ama her seferinde
ortaya giizel sonuglar ¢ikt1.” (O6)

Motivasyon Temasina iliskin Bulgular

Motivasyon temasi kapsaminda; yeni iiriin ortaya ¢ikarma, iiriiniinii sergileme/ sunum yapma,
kariyer hedefi, oyun ile baslama, grup arkadaslklari, diger gruplarin tasarimlari olmak {iizere alt1
kategoriden olusmaktadir. Uygulanan STEM etkinliginin motivasyon temasma iliskin olarak
katilimailar, bu etkinligin hayalini kurduklar1 mesleklere yonelik onlar1 daha fazla motive ettigini
belirtmislerdir. Goriislerin ¢ogu kariyer hedefi kategorisinde bulusmustur:

“Ben ressam olmak istiyordum. Bu etkinlikte de bol bol boyama yaptigim i¢in olumlu faydalar
oldu. Renk uyumunu ve &zenli boyamayi1 6grendim.” (O17)

“Beyin cerrahi olmak istiyordum. Cerrah olmam igin el becerilerimin iyi olmasi gerekiyor. Bu
etkinlik el becerilerimin gelismesini sagladi.”(022)

“Miihendis olmak istiyordum bu etkinlik beni daha ¢ok heveslendirdi.” (O6)

Verilen orneklerdeki gibi dnceden karar verilen meslek hedefine yonelik olumlu katkinin
yaninda yeni kariyer hedefleri de ortaya ¢ikmustir:

“Beni futbolcu olmaya heveslendirdi. Futbolda da riizgar acisin1 falan hesapliyorum. Top

nereden gelecek nasil gelecek... Bunlar1 hesapladigim igin kazaniyorum.” (O25)
Kariyer hedefi disinda Ogrenciler kendilerinin {iriinii tasarlamasinin motivasyonlarini arttigini
belirtmistir. Ayrica, 6grencilerin yakin arkadaslariyla ayni grupta olmasinin motivasyonlarimni arttirdig:
soylenebilir

“Yaptigimiz seyler tamamen bize ait oluyordu. Biz tasarliyorduk ve sonra ortaya ¢ikariyorduk.

Etkinligin en giizel yam yaptigimiz seyin sadece bize ait olmastydi” (O7)

“Takim sayilarimiz idealdi. Ayrica yakin arkadasimla ayni grupta oldugum igin ¢ok
mutluyum.”(@lf%)
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Matematik Temasina iliskin Bulgular

Matematik temasi kapsaminda; say1 sayma, hesaplama yapma, alan yonetimi, zaman y6netimi,
matematik dersine karst tutum olmak {izere bes kategori bulunmaktadir. Ogrenci goriisleri
incelendiginde say1 sayma ve hesaplama yapmada bazi 6grencilerin zorlandig1, bazi 6grencilerin ise
severek yaptig1 goriilmektedir. Bu dogrultuda O6 matematik temasinin say1 sayma kategorisine iligkin
goriislerini asagidaki gibi belirtmistir:

“Yaptiklarimizi saymak ¢ok zordu. En sona kag tane biiyiik araba ka.f; tane kiiciik araba var gibi

saymak ¢ok zorladi. Ama tasarlamak ve boyamak ¢ok keyifliydi.” (O6)

Benzer olarak O16 da say1 saymada zorlandigi “Biraz zorlandim. Sayma asamas: dzellikle ok zordu”
sozleri ile ifade etmistir. O1 ise say1 sayma kategorisinde zorlanan ogrenciler gibi kendisinin de
hesaplama yapma da zorlandigini su sozler ile ifade etmistir:

“Planlamada sorunumuz vardi. Hem de matematiksel hesaplamalar1 yapamiyorduk. Aklimiza

ne geliyorsa direkt uyguluyorduk. O yiizden koétii oluyordu.” (O1)

Ayrica matematik temasi kapsaminda hesaplama yapmakta ve say1 saymakta zorlanan 6grenciler
oldugu gibi hesaplama yapmay1 ve say1 saymay1 eglenceli bulan 6grencilerin de oldugu gortilmektedir.

Bu duruma O14'iin ve O25’in goriisleri 6rnek olarak verilmistir:

“Ben bu etkinlikte 6zellikle hesaplama yapma kismim ¢ok sevdim.” (O14)
“Biz saymay1 ¢ok sevdik. Siirekli karistirtyorduk ve yeniden saymaya baghyorduk.” (O25)

Matematik temas: kapsaminda ayrica dgrencilerin alan ve zaman yOnetimi kategorilerine daha fazla
odaklandiklari, bu iki kategori hakkinda da genellikle olumsuz yorum yaptiklar1 gériilmektedir. O13
ve 025 alan yonetimi konusunda su ciimleleri giinliiklerinde belirtmislerdir;

“Renkler yetersizdi. Kagit fazla bile geldi. Kagidin yarisim1 kullansak da olurdu. Kagitlarin
kareleri daha biiyiik olabilirdi.” (O13)

“Yeterince diislintirsek ve planlayabilirsek malzemeler yeterliydi. Kagidi nasil dizayn
edecegimizi bilemedik, planlamadan ise koyulduk. Cok koétii sonuglar ¢ikmisti ortaya. Bu
yiizden ikinci kagida gectik. Bu da zamanimizdan yedi.” (O25)

Zaman yonetimi konusunda da bazi 6grencilerin giinliiklerindeki notlar su sekildedir:

“Siire biraz yetersizdi. Uglincii haftada daha elimizde bir sey yoktu.” (O17)
“Tkinci kagida bagladik biz. Tlk kagittan devam etseydik daha rahat yetisirdi.” (O26)

Alan yonetimi ve zaman yOnetimi kategorilerinde Ogrenciler olumsuzluklar belirtmis olsalar da
“matematik dersine kars: tutum” kategorisinde genellikle olumlu tutum sergiledikleri anlasilmaktadir.
Bu dogrultuda O1 ve O14’iin ciimleleri asagida verilmistir:

“Matematiksel diisiinmeyi, hesaplama yapmay1 kazandirdi. Normalde matematik ile aram pek
iyi degildir ama bu etkinlikte hesaplama yaparken eglendim.” (O1)

“Matematigi zaten seviyordum simdi daha da ¢ok seviyorum.” (O14)
Ogrenci goriisleri ve 6grenci giinliiklerinin yami sira arastirmaci giinliigiinde de matematik temasina

iliskin baz1 gortisler bulunmaktadir;
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“Baz1 gruplar planlama yapmadan kagit iizerinde ¢alismaya basladiklar: igin hata yapiyorlar
ve kagit degistirmek durumunda kaliyorlar. Bu yiizden zaman konusunda da problem
yasiyorlar.” (AG)

“Gelir hesaplama ve kareleri sayma konusunda zorlanan gruplar goriiyorum. Bu durumun ig
boliimii yapilamamasindan kaynakli oldugunu diistintiyorum. Baz1 gruplar sayma konusunda
siirekli basa donmeyi eglenceli buluyor ancak zamanin ilerledigini fark etmiyorlar.” (AG)

Sinirliliklar/ Zorluklar Temasina iliskin Bulgular

Sinirlhiliklar/zorluklar temasi kapsaminda; Takim arkadaglarinin devamsizlik yapmasi,
takimdaki kisi sayilari, takim arkadaslar ile anlasamama, calisilan alan, siire kisithligi, malzeme
yetersizligi, zor kriterler, kaynaklar1 verimli kullanamama, yanlis karar verme olmak iizere sekiz
kategoriden olugmaktadir. Diger temalarda 6grenciler kategorilere iliskin olumlu ve olumsuz olmak
iizere yorumlarda bulunmustur, ancak bu temada 6grencilere etkinlik siirecine iliskin zorlandiklari
noktalar sunulmustur. Etkinligin sinirliliklar/ zorluklarina iliskin iizerinde en ¢ok durulan nokta grup
icindeki anlagsmazliklar olmustur:

“Etkinligi yanlis anlamamiz, yanlis boyamamaiz, grup ici anlasmazliklar yiiziinden ikinci kagida
gectik bu yiizden etkinligi daha uzun siirede bitirdik ama yetistirdik yine de.” (O15)

“Takim icinde bir bagkan sectik ama pisman olduk. Bizi bazen yanlis gérevlendirdi.” (026)

“Yaptiklarimizi saymak ¢ok zordu. En sona kag tane biiyiik araba kag tane kiiciik araba var gibi
saymak cok zorlad1.” (O6)

“Kurallar daha basit olabilirdi.” (O18)
Diger bir nokta ise boyama etkinligindeki muhtelif olumsuzluklardir. Ogrenciler bu konuda goriislerini
asagidaki gibi belirtmislerdir.

“Boyama konusunda ¢ok zorlandik ellerim agridi.” (O13)

“Bence malzemeler ¢ok eksikti. Boyalarda siyah ve kahverengi gibi koyu renkler olmamalrydi.
Boyayinca kareler kayboluyordu.” (O14)

Smirhiliklar/zorluklar temasi kapsaminda 6grenci giinliiklerindeki notlarin arastirmact giinliigii ile
benzeyen veya ayrisan taraflari bulunmaktadir.
“Baz1 takimlar etkinlik siirecinde kriterlerin ¢ok zor oldugunu soylese de ortaya ¢ikardiklar:

trtintintin kriterleri karsiladigini, zor olarak gordiikleri kriterlerin {istesinden geldiklerini
goriiyorum.” (AG)

Arastirmacinin giinliigiinden verilen bu notlarda arastirmacinin daha ¢ok fiziksel kosullara odaklandigi
goriilmektedir. Etkinlik ortaminin sicaklig1 ve darlig: giiriiltiiyii beraberinde getirmistir. Bu da etkinlik
siirecini olumsuz etkilemistir. Her ne kadar olumsuz durumlarla karsilasilsa, 6grenciler etkinlik
baslangicinda  kriterlerin zor oldugundan c¢ekinseler de etkinligi basariyla sonuglandigini

goriilmektedir.
Sonuc ve Oneriler

Bu aragtirma kapsaminda, okul sonrasinda gergeklestirilen STEM kuliibiinde uygulanan

matematigi odaga alan STEM etkinliginin sonuglar: belirlenmeye ¢alisilmigtir. Arastirma sonuglarina
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gore STEM etkinlik siirecinin eglenceli gectigi fakat uygulama siirecinde zaman zaman &grencilerin

zorladigini (matematiksel hesaplamalar yapma, grupga ¢alisma, vb.) belirtilmistir.

Okul sonrasi gerceklestirilen STEM etkinliginin tasarim siireci temasi kapsaminda; 6grencilerin
etkinligin {iretim kisminda yer aldiklarinda 6zgiin fikirler iirettiklerinde ve iiretilen bu fikri smifa
sunduklarinda Ozgiivenlerinin arttig1 goriilmiistiir. Benzer sekilde Sar1 ve Katranci (2020) yapmis
olduklar1 ¢alismada, Ogrencilerin tasarim yaparak ortaya yeni bir iiriin ¢ikarmalarinin onlar1 ¢ok
heyecanlandirdigini ve diger gruplar ile bir yaris edasinda tasarim yaptiklarmi belirtmislerdir. Benzer
olarak, farkli 6rneklem iizerinde calisan Bozkurt Altan, Yamak ve Kirikkaya (2015) da &gretmen
adaylarinin siireci eglenceli buldugunu, tasarim gorevlerinin 6gretici oldugunu diistindiiklerini tespit
etmistir. Bu baglamda ek olarak, Ayar ve Ozalp (2020) ise tasarim siirecine iligkin yaptiklar1 galismada,
ogrencilerin siirece ydnelik olumlu tutum sergilediklerini belirtmislerdir. Ayar ve Ozalp (2020),
ogrencilerin tasarim siirecine yonelik olumlu diisiincelerini, mithendislerin sabir ve hayal giiciine sahip
olmasina ve yeni {irtin tasarlama ve birlikte calisma becerileriyle iliskilendirmistir. Ayrica Dass (2015)
ise calismasinda miihendislik tasarim uygulamalarma katilan 6grencilerin miihendislik becerilerinde
elestirel diisiinme, yaraticilik ve hayal giicii gibi becerileri gelistirdiklerini tespit etmistir. Tlkokul
seviyesinde, derslerde farkli disiplinlerin bir arada kullanildig: etkinliklere yer verildiginde
ogrencilerin hayal gliclerini fazla kullandiklar1 ve kendilerini daha iyi ifade ettikleri i¢in bu etkinliklere

daha fazla yer verilmelidir.

Etkinligin isbirlikli 6grenme boyutunda ¢ok sayida grup i¢i anlasmazliklar gozlemlenmistir.
Gruplar 6grencilerin istekleri goz dniinde bulundurularak kurulmus olsa da takim igerisindeki iletisim
kopukluklari etkinlik siirecini olumsuz etkilemistir. Ozellikle grupca karar verme becerisinin eksikligi
gozlemlenmistir. Arastirmaci, ortak anlayisa sahip olan gruplarin etkinligini verilen siirede
tamamladigini ve istenen kriterlerin karsilandigim gozlemlemistir. Ogrenciler, igbirlikli 6grenmenin
(grup calismasi) etkinligi daha eglenceli kildigini, takim halinde ¢alismanin daha verimli oldugunu, bu
sayede yapilmasi gereken isin daha hizli ve kolay bir sekilde yapildigini ifade ettikleri goriilmektedir.
Karakaya, Yantiri, Yilmaz ve Yilmaz'in (2019) yaptiklar1 arastirmada farkli yeteneklere ve fikirlere sahip
olan 6grencilerin bir arada ¢alismasi, etkinlik siirecinde siireyi verimli kullanma, takim ici iletisim gibi
hususlar1 olumlu yénde etkiledigini belirtmislerdir. Bunun yaninda, takim arkadaslarinin fikirlerine
sayg1 duyabilen, ortak karar verebilen gruplarin etkinligi istenilen kriterlere gére tamamladig1 ancak
kendi igerisinde kopukluk olan takimlarin, etkinligi bazi kriterler eksik olarak tamamladig:
belirlenmistir. Isbirlikli 6grenme ve sosyal beceriler konusunun ele alindig1 bazi galismalarda da
sonugclar paralellik gostermektedir (Kaya, 2013; Kog, 2015). Ogrencilerin etkinlik siiresince isbirligi ile
calistiklar: takdirde etkinligi basar1 ile tamamladig1 goriilmektedir. igbirligi ile calisma konusunda bazi
gruplarin zorlanmasi, daha dnce yapilan etkinliklerde bireysel calismalar yapmalarindan ve stirekli
ayni arkadasi ile takim olmasindan kaynakli olabilir. Yapilan etkinligin basar1 ile sonuglanmasindan

ziyade, etkinligin g¢ocuklar tiizerindeki olumlu etkileri (paylasma, yardimlasma, iletisim, yeni
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arkadagliklar vb.) diistiniildiigiinde, ilkokul seviyesinde matematik temele alan STEM egitimine sik stk
yerilmeli ve bu dogrultuda 6grencilerin igbirlikli 6grenme becerileri gelisecektir. Ortak anlayisa sahip
olan takimlarin etkinlik dis1 siiregte de kaynastiklari, iletisim becerilerinin gelistigi gozlemlenmistir.
Isbirlikli 6grenme ortamlarinin yeni arkadaghklar edinme noktasinda olumlu etkileri oldugu

diistintilmektedir.

Ogrenci glinliikleri ve 6grenci gortisleri incelendiginde etkinligin “eglenerek 6grenme” temasi
kapsaminda genellikle olumlu yorum yaptiklar1 goriilmiistiir. Grup igerisindeki sakalasmalar ve
espriler etkinlige o grup icin renk katsa da sinifta giiriiltii kirliligine neden olmustur. Giiriiltiilii ortamda
calisan 6grenciler notlarinda bu durumdan rahatsiz olduklarmi ve giiriiltiiniin ¢alismalarini olumsuz
etkiledigini belirtmiglerdir. Ogrencilerin “boyama”, “hesaplama” ve “sayma” noktalarinda
zorlandiklarini, yorulduklarini belirlenmis ama buna ragmen yine de 6grencilerin etkinlik boyunca
mutlu goriindiiklerini belirtmistir. Ogrencilerin kiigiik kareleri boyama konusunda zorlanmalarinin
daha oOnce kiiciik kas gelisimine yonelik etkinliklerin yetersiz yapilmasindan kaynaklandig:
diisiiniilmektedir. Hesaplama ve kareleri sayma konusunda karisiklik yasamalarinin ise fazla
giriiltiiden kaynaklandig1 diisiiniilmektedir. Bu noktada her grubun c¢alisabilecegi alanlar
saglandiginda bu karisikligin giderilebilecegi diisiiniilmektedir. STEM etkinlikleri konulu bazi
aragtirmalarin sonuglarinda da 6grencilerin keyifli vakit gecirdiklerine dair birtakim sonuglar elde
edilmistir. Sar1 ve Katranci (2020) calismalarinda 6grencilerin etkinlik siirecini ¢ok keyifli bulduklarini,
STEM etkinliklerinin en olumlu yanimn eglence tarafi oldugunu belirtmislerdir. Ozkan ve Topsakal
(2017) da benzer olarak, ogrencilerin STEM etkinliklerini eglenceli ve ilging bulduklarini arastirma
sonuglarinda belirtmislerdir. Dogan, Savran Gencer ve Bilen (2017) de calismaya katilan biitiin
ogrencilerin etkinlikte aktif oldugunu, etkinliklerden ¢ok keyif aldiklarini belirterek bu ¢alismanin

sonuglarini desteklemistir.

Etkinligin beceriler temas: kapsaminda, 6grenciler hesaplama, el becerisi ve yaratici diisiinme,
s0z etmistir. Etkinligin beceriler temasi1 kapsamindaki bulgulari, STEM etkinliginde 6grencilerin farkl
becerileri kullandigini gostermektedir. Bu goriise benzer olarak Bybee (2010) ise STEM etkinliklerinin
Ogrencilerin iletisim becerilerini ve farkli diisiinebilme becerilerini gelistirdigini belirtmistir. Buna ek
olarak, Sar1 ve Katranci (2020) STEM etkinliklerinin 6grencilerin el becerilerini gelistirdigi sonucuna
¢alismalarinda yer vermistir. Bazi bulgular STEM etkinliinin dgrencilerin becerilerini gelistirdigini
gosterse de Ozellikle grup iginde ortak karar verme konusunda dgrencilerin sorun yasamasi etkinlik
siirecini olumsuz etkiledigi goriilmiistiir. Ozcan ve Koca (2019) calismalarinda ogrencilerin ortak karar
verememe durumunu STEM etkinliginin olumsuz &zelligi olarak belirtmiglerdir. ilkokulda 6grenim
hayatinin temelleri atildig1 igin birtakim becerilerin de ilkokulda kazandirilmas: gerekmektedir. STEM
egitim yaklasimi, dgrencilere erken yaslarda kazandiklar: becerileri ileriki simuf diizeylerine transfer

edebilme ve giinliikk yasam da kullanabilme firsati sunmasi agisindan 6nemlidir. Giinlitk yasamin
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neredeyse her alaninda matematik kullanildigindan, matematigi temele alan STEM etkinliklerine

ilkokullarda agirlik verilmelidir.

Ogrenciler diger gruplarin iiriinlerini incelediklerinde etkinlige daha fazla motive olduklarini
belirtmislerdir. Bunun yami sira &grencilerin kendi takim arkadaslar: ile tasarladig: iirtinii sinifa
tanitmalarinin da 6grenci i¢in biiyiik bir motivasyon kaynag: oldugu soylenebilir. Bazi 6grenciler
goriisme yanitlarinda uygulanan STEM etkinliginin kariyer hedeflerini olumlu yonde etkiledigini
belirtirken baz1 6grenciler ise etkinligin kariyer hedefine iliskin motivasyonlarini1 olumlu veya olumsuz
etkilemedigini belirtmislerdir. Karakaya ve digerleri, (2018) STEM etkinliklerinin 6grencilerin kariyer
hedeflerini olumlu yonde etkiledigini arastirma sonuglarinda belirtmistir. Ozcelik ve Akgtindiiz (2018)
de benzer olarak STEM etkinliklerinin 6grencilerin gelecekteki mesleki hedeflerinin STEM

disiplinlerine yonelik degistigini belirtmistir.

Etkinligin matematik temas: kapsaminda olusturulan bulgular dogrultusunda, 6grencilerin
ozellikle kiiciik kareleri sayma, hesaplama yapma gibi matematiksel becerilerde zorlandiklar
goriilmiistiir. Say1 sayma ve hesaplama becerileri genel olarak 6grencileri zorlasa da baz1 6grencilerin
de bu becerileri severek yaptig1 bulgularda yer almaktadir. Bir diger kategori olan “zaman y&netimi”
konusunda zorlanan gruplar oldugu bilinmektedir. Arastirmaci, grup ici is boliimiinii iyi yapamayan
gruplarin zaman konusunda problem yasadiklarini belirtmistir. Etkinlige baslamadan 6nce 6grencilere
planlama yapmalari i¢in verilen siire igerisinde is boliimiinii de yaptiklari takdirde gruplarin zaman
daha iyi yonetebilecekleri diistiniilmektedir. Zaman yonetimi gibi alan y6netiminde de zorlanan
gruplarin oldugu bulgularda goriilmektedir. Alan yonetiminde zorlanan 6grenciler bu durumun
yeterince iyi planlama yapamadiklarindan kaynaklandigini belirtmektedir. “Matematik dersine kars:
tutum” Kkategorisine bakildiginda ise Ogrenciler etkinligin matematik dersine karsi pozitif
yaklasmalarina katki sagladigini belirtmislerdir. Sayma ve hesaplama gibi matematiksel becerilerin
etkinlik siirecinde Ogrencilere eglenceli gelmesi, matematige karst daha olumlu yaklasmalarini

saglamistir.

Etkinligin sirurhiliklar/ zorluklar boyutunda 6grencilerden bir¢ok goriis ve oneri gelmistir.
Ogrenciler etkinligin uygulandig1 laboratuvar ortamini dar ve sicak bulduklarim ifade etmislerdir.
Ortamin dar olmasindan dolay: grup igerisindeki tartismalarin diger gruplarca duyuldugunu, bu
durumun da ses kargasasma neden oldugunu 6grenciler goriisme yanitlarinda ve giinliik notlarinda
belirtmiglerdir. Arastirmaci da kendi giinliik notunda benzer ifadeleri kullanmistir. Ogrencilere gore
etkinligin yavas ilerlemesinin diger nedenleri grup arkadaslarinin etkinlige diizenli katiim
saglamamasi, siire kisithlif1 ve malzeme yetersizligidir. Literatiirdeki konuya uygun diger calismalar
incelendiginde de sonuglar paralellik gostermektedir (Eroglu ve Bektas, 2016; Author, 2017; 1nang11 ve
Timur, 2018). Bu sonuglara ek olarak Sar1 ve Katranct (2020) etkinlik sirasinda olusan giiriiltiiyii ve

etkinligin yorucu olmasini siirecin olumsuz yonleri olarak belirtmislerdir.
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Arastirmadan elde edilen bulgular dogrultusunda bazi 6neriler sunulmustur. STEM etkinligi
yapilacak ortamin grup ¢alismasina uygun hale getirilmesi ve simif mevcudunun STEM uygulamalarin
yapabilmek icin fazla kalabalik olmamasi gerekmektedir. Etkinlik sirasinda zorluk yasanmamasi adina
Ogretmenlerin ve Ogrencilerin siireyi verimli kullanabilmeleri i¢in zaman planlanmasma dikkat
edilmesi gerekmektedir. C)grencilerin hazir bulunuslart dikkat edilerek STEM etkinliklerinin simif
Ogretmenleri ile matematik Ogretmenlerinin is birligi iceresinde hazirlanmas: onerilmektedir. STEM
etkinliklerinde secilen konunun gergek yasamla iligskilendirerek ve 6grencinin ¢evresinden ornekler
icerecek sekilde planlanmasi gerekmektedir. Boylelikle ilkokul 6grencileri matematigi hem gergek
yasamla hem de diger disiplinlerle iliskilendirebilecektir. Ozellikle matematik merkezli STEM
egitimlerinin kiiciik yaslardan itibaren uygulanmasiyla 6grenciler matematigin giinliik hayattaki yerini

fark edeceklerdir.

Bu arastirma, 2019-2020 egitim-6gretim yilinda Eskisehir ilinde bir ilkokulda egitim goren 3. ve
4. sinuf 6grencileri ile simirlidir. Uygulama, haftada 2 saat olmak {izere, 4 haftada toplamda 8 ders saati
ile smurhdir. Ayrica arastirma kapsaminda ilkokul matematik egitimine yonelik STEM etkinligi
gelistirmek ve okul sonras: gerceklestirilen STEM etkinliginin sonuglarini ortaya koymak amaglanmistir

ve 0grencilerin fen ve matematik ve fen kazanimlarinin dogrudan 6gretimine odaklanilmamastir.
Bilgilendirme

1- Bu ¢alisma birinci yazarin, ikinci yazar damismanliginda hazirladig: yiiksek lisans tezinden

uretilmistir.

2- Bu calisma 10. Uluslararasi Sosyal Arastirmalar ve Davranis Bilimleri Sempozyumu

kongresinde sozlii bildiri olarak sunulmustur.
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Introduction

Understanding and learning mathematics is essential in terms of developing basic skills and
transferring these skills to daily life, being creative, thinking critically, being self-confident, and using
thinking skills (Isik, Ciltas, and Bekdemir, 2008). However, due to the failure to achieve the intended
performance in the international exams, innovative approaches have been needed (Ciftci, 2018). One of
the most prominent of these innovative approaches is the Science-Science, Technology-Technology,
Engineering-Engineering, and Mathematics-Mathematics (STEM) approach. With this function, the fact
that STEM education is important for countries to gain a place in today's global competitive
environment cannot be ignored. With STEM education, people can work interdisciplinary, learn
collaboratively, develop new solutions to different problem situations, make education a part of daily
life, prevent people from staying away from daily life, and realize effective learning by enjoying

learning (Avan, Giilgiin, Yilmaz, and Doganay, 2019).

The period we live in is one of continuous development and innovation. Mathematics is a
science that is most affected by this change and gains importance. The biggest problem encountered in
mathematics teaching is that the subjects and contents taught and planned to be taught remain abstract,
and students struggle to transfer these subjects to daily life. Since the methods used in teaching
mathematics, which is necessary in many different fields such as engineering, technology, physics, etc.,
are not sufficient, students' ability to integrate it into daily life is limited. In order to learn mathematics,
it is necessary to be interested in it and to be interested in mathematics, it is necessary to love it. It is
difficult to perceive mathematics without comprehending these two parallel concepts. In order to
overcome this difficulty, good mathematics education is required (Tirasoglu, 2013, p. 7). For good
mathematics education, the Ministry of National Education (MoNE) draws attention to the need for
informal education as well as formal education. In its 2023 vision, the MoNE also considers after-school
environments as informal teaching environments. Research clearly shows that learning environments
alone are insufficient for students to be interested in and love mathematics. In order for students to
realize these two concepts, it is necessary to make mathematics enjoyable. One of the successful

examples of this is STEM activities. This research, which focuses on mathematics, has an important place
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since STEM activities can be included in after-school learning environments and transferred to daily

life.

The STEM education approach was mentioned in the MoNE Vision 2023 document and MoNE
2014 strategy plan. In addition, in the 2015-2019 MoNE strategy plan, targets for the development of
students' STEM skills were stated (Ciftgi, 2018). STEM education does not present the disciplines it
includes in the form of disconnected, different courses but in relation to daily life. In this direction, the
STEM approach enables students to adopt the world we live in from a holistic perspective (Dugger,
2010). Avan et al. (2019) stated that the "STEM education approach is important in transferring

disciplines to daily life as well as formal education” (p.7).

The fact that STEM education is a new approach for Turkey and that teachers do not have
sufficient knowledge about how to integrate the STEM education approach into their lessons makes
research, especially at the primary school level, limited (Akgilindiiz et al., 2015). The primary school
period is the period when students are the most curious. With STEM applications, where we seek
solutions to real-life problems, we can help students gain various skills such as problem-solving, critical
thinking, and collaborative work. In addition, Dajarnette (2012) stated that STEM applications should
start at an early age and that these applications positively affect the learning of primary school students.
In addition, it was stated that STEM education starting at the preschool and primary school levels, will
increase the success of students in STEM fields in their future education life (Toksoz, 2022). In this
direction, the necessary training for teachers to integrate STEM education into their lessons can increase

the applicability level of this method (Wang, 2012).

Although different methods are used in the implementation of STEM education, two methods
stand out in the literature. Moore, Glancy, Tank, Kersten, and Smith (2014) categorized these methods
as context and content integration. Context integration is based on the idea that other disciplines can be
used to make a discipline more meaningful and that students can relate to real life by focusing on the
content of a discipline from STEM fields. Content integration, on the other hand, is based on the idea of
combining multiple STEM disciplines into a single activity. Although many researchers advocate
combining STEM education into four disciplines, Moore et al. (2014) stated that STEM activities can be
done by combining at least two of these four disciplines. In this context, the mathematics discipline, in

which context integration was emphasized, was the focus of this study.

In design-based teaching processes, students' ability to solve and explore daily life problems is
at the forefront. In addition, one of the important elements of STEM education is the field of engineering.
The first discipline that comes to mind when it comes to design is engineering. Engineers try to solve
daily life problems by designing in line with the needs of society. The basis of the engineering design

process involves the student making designs for the solution of the given real-life problem situation in
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line with their knowledge and skills. In other words, the engineering design process includes the

processes necessary to define and solve a daily life problem (National Research Council [NRC], 2009).

It is seen that educators have difficulties in ensuring the unity between their own fields and
other fields or disciplines, and they cannot fully comprehend how and in what way to use it (Corlu and
Corlu, 2012). In order to overcome such problems and educate students who are knowledgeable about
the importance of STEM disciplines, there is a need for teachers who are competent in the
implementation of STEM education. In this context, the purpose of this study was to develop a STEM
activity for elementary school mathematics education and reveal the results of the STEM activity
focusing on the mathematics discipline implemented in the after-school STEM club. The research is
important in terms of how the STEM activity changes students' approaches to mathematics and to what
extent it affects the after-school learning process. In addition, the integration of education programs,
interdisciplinary education, and different actions will be examined. In these respects, this research is

considered to be important.

When the literature was examined, there are studies on mathematics-oriented STEM activities.
Sivri, Arican, and Bilir (2022) investigated the effect of the implementation process of the mathematics-
oriented STEM module developed by Sivri, Arican, and Bilir (2022) on the development of proportional
reasoning skills of 7th-grade students with an experimental study. In this study, a mathematics-based
STEM module (MA-STEM-M) that integrates different disciplines and prioritizes mathematics
education was developed to improve students' proportional reasoning skills. In the study, it was
observed that the development of proportional reasoning skills in the experimental group of students
was affected by the readiness level, and with the module applied, the students' learning difficulties
decreased, and they developed various strategies by avoiding the memorization method in proportional
problem-solving. Sireci (2021) aimed to investigate the effect of STEM applications in mathematics
courses on students' achievement in mathematics courses and their attitudes toward mathematics. In
this study, in which the quasi-experimental model was used, it was found that the students in the
experimental group in which STEM applications were made increased their achievement in
mathematics and developed positive attitudes towards mathematics. Bircan (2019) examined the effect
of STEM activities on the 21st-century skills of primary school 4th-grade students and their achievement
in mathematics courses. According to the results of the study, while students reported positive opinions
towards STEM activities, the positive effect of STEM applications on their mathematics achievement
could not be determined. It was determined that STEM activities had a significant positive effect on the
development of the students' 21st-century skills. Ceylan and Karahan (2021) examined the effect of
STEM-oriented mathematics practices on high school students' mathematics knowledge and attitudes
and found that the students' knowledge and attitudes towards mathematics improved, and students

were more enthusiastic about mathematics.
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Method

In this study, the case study design, one of the qualitative research designs, was used because
it allows the subject to be investigated in depth in its own environment and the researcher to make
observations (Yildirim and Simsek, 2018). The holistic single case design (Yin, 1984) was adopted for
the purpose of the study.

Study group

The study group of this research consisted of 29 3rd- and 4th-grade students studying in a
public school in the fall semester of the 20192020 academic year and voluntarily participating in the
after-school STEM club. The criterion sampling technique, one of the purposeful sampling techniques,
was used in this study. In this technique, information-rich situations are selected in the context of the
purpose of the study. The basic understanding of this technique is to study in depth some criteria

predetermined by the researcher (Biiyiikoztiirk et al., 2012).
Data Collection Tools

In this study, focus group interviews, student diaries, researcher's diaries, and student
products were used as data collection tools. The researcher took notes in chronological order in the
back corner of the classroom in the natural environment of the lesson in the STEM club, after school
between 15.00 and 17.00. In addition, at the end of each day during the activity implementation
process, students were asked to write notes indicating their thoughts about the activity. Within the
scope of the activity, the products (drawings, ideas, solution suggestions, etc.) created by the students
as a group were collected by the researcher. In addition, interviews were conducted with the study
group students using a semi-structured "focus group interview form" consisting of open-ended

questions.
Data Analysis

The open-ended questions in the semi-structured interview form were prepared in line with
the literature and the research question and presented to two experts, one in STEM and the other in
elementary mathematics education. The experts examined this form prepared for the students in
terms of the scope, language, appropriateness to student level, and clarity and comprehensibility of
the questions. In line with the opinions received from the experts, necessary arrangements were made
in the form, and the focus group interview form was finalized. In order to answer the research
question, the data from the focus group interviews with the study group students and the data from
the researcher-student diaries were obtained through content analysis. According to Merriam (1998),
the content analysis process involves coding and structuring categories in accordance with the content

of the qualitative data. Accordingly, the following steps were followed in the data analysis:
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e A data analysis framework was created based on the literature on the subject, the purpose

of the research, the research question, interviews, and diaries,

o The data obtained within the framework of these themes were selected, defined, and

brought together in a meaningful and logical way,

o The data obtained were supported with direct quotations based on interviews and diaries

where necessary,

¢ The findings supported by direct quotations were explained, made meaningful, and it was

attempted to make associations between the findings.

In terms of the reliability of the research, the data obtained were first analyzed separately by
the researchers, and the results were compared. The consistency between the researchers (coders) was
checked. In addition, an expert opinion was obtained from an academician on qualitative analysis,
and the themes and categories were finalized. As another method for research reliability, the data

collection and analysis processes were explained in detail.
Planning the Activity

Mathematics subjects are abstract to primary school students, and students have difficulties in
associating mathematics with daily life. Since there are very few STEM activities based on mathematics
in the literature at the primary school level, the researchers and experts developed a STEM activity
called "I Design a Parking Lot," focusing on mathematics. The activity, developed within the scope of
the research, was developed in line with the acquisitions (Appendix 1) in the "Numbers and Operations"
learning area in the primary school mathematics curriculum, paying attention to the Parking Regulation
published by the Ministry of Environment and Urbanization. For the developed activity, the opinions
of two academicians who have studied in the field of STEM and primary school mathematics education

were taken, and the activity was finalized in line with the suggestions of the experts.
Implementation of the Activity

In this study, the engineering design cycle recommended by NASA (2018) for young age groups
was taken as the basis for the implementation of the STEM activity focusing on mathematics (Figure 1).
The engineering design process has a cyclical and dynamic structure. The engineering design cycle
stated by NASA (2018) consists of five steps: Asking questions, imagining (exploring possible solutions),

planning, creating, testing, and developing.
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Asking questions: In this step, the researcher presented the problem situation to the students. The
students defined the problem in groups and determined the conditions for solving the problem in line

with the given criteria.
o The researcher asked the students the following questions to draw attention to the activity:
e If you were to design a car, which features would it have?
e  What problems do you see when you observe the parking lots around you?
e How would you suggest a solution to parking lot problems?
e  What is the place of parking lots in our lives?
e  What are the points to be considered when designing parking lots?
Some sample student answers to these questions are as follows:
527:1would design flying cars.

518: We cannot find a place in the parking lots, and we have been looking for a place for a long

time.
S3: Parking lots can be underground, and if they are multi-storeyed, the problem can be solved.
S11: When we go to the city center, we always park our cars in parking lots to shop.
515: When we park our car, the elevator is always far away, and we walk a lot to get to the
elevator.

After discussing the questions, the students were divided into groups of 4 or 5. After the

students' attention was drawn to the topic, the following problem situation was given:

Last weekend, many people from outside of the city visited our city for an event organized in a shopping mall
in Eskisehir. People from Eskisehir and tourists who went to the shopping center in their private vehicles had

parking problems at the venue. Some people had to park their vehicles in places very far from the shopping
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center, and some even left the event area without attending the event. Following this situation, many citizens
wrote complaints to our municipality about the lack of parking space. As Eskisehir Metropolitan Municipality,
we have taken into account the complaints of our people, and we would like to apply to you, the construction
companies, for a new parking lot planned to be built in the city center. We ask you to design a parking lot in

line with our expectations as companies.

In line with the given problem situation, the students were expected to create their design products by

considering the criteria listed below.
Criteria and limitations:
o The parking lot should have 3 floors (each floor consists of 100 unit squares).
¢ The parking lot design with the maximum vehicle capacity will be preferred.
e Atleast 10 columns will be used and should be evenly distributed over the floors.

e The roads inside of the parking lot, and entry-exit directions to the parking lot should be

indicated with arrows.
o The entrance-exit doors of the shopping center should be indicated with arrows.
e There should be 1 disabled parking space for every 20 vehicles.
¢ Four squares should be used for elevators and stairs.
e Two squares should be used for large vehicles.
e One square should be used for small vehicles.
e Two squares should be used for disabled parking spaces.
e Two squares should be used for special vehicles (electric).
e A total of 2 squares should be used for round-trip roads.

o Parking lot entrances are chargeable; the parking lot design that generates the most revenue

will be preferred. Parking lot fees:
e Large vehicle entrance 15
e Small vehicle entrance 5b
e Disabled vehicle entrance free of charge

e DPrivate vehicle entrances are free of charge and the state contributes 105 to the parking

lot for each private vehicle.

After the task and criteria were presented to the students, they were asked if they had any questions.

After the students' questions were answered, they were asked to make the parking lot legends.
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Materials:
e Two A3 sized squared papers for each group
e Markers in different colors to indicate vehicles and other products
e Colored cardboard
e A4 size paper for note taking

Imagination (search for possible solutions): Each group presented possible solutions to the problem
by discussing them in line with the determined criteria. The following dialog took place between the

students in Group 1 regarding this:
S1: If we give more space to private vehicles, our income will increase.

52: There is a statement in the criteria that "There should be 1 disabled parking space for every
20 vehicles". The income from big vehicles is more. Therefore, if we increase the number of large

vehicles, our income will increase.

S4: Yes, but big vehicles do not come to the parking lot much. I think since the parking lot will
have 3 floors, what if we plan one floor for special vehicles and disabled vehicles, one floor for

small vehicles and one floor for large vehicles?

Planning: The students in the groups first created their own designs individually, and then they
brainstormed on the designs created within their groups. They reviewed the extent to which the possible
solutions they came up with met the criteria. They also determined the most appropriate solution
proposal by discussing the possible solutions they identified individually. They made a design plan in
line with the determined solution. At this stage, the researcher moved among the groups and listened

to the students' discussions. For example, a section from the discussion of group 3 is as follows:

S11: Friends, considering that the number of electric vehicles will increase in the coming years,

I created more parking spaces for electric vehicles. (Emphasized charging stations)
513: But then our income will be less.

S11: Yes, but maybe next year, when the number of electric vehicles increases, normal cars will

not come to the parking lot, and our income will be less again.

S12: Actually, the state gives 10 TL for electric vehicles and 5 TL for small vehicles. But at that
time, if we look at the number of squares, we will need to build parking lots for fewer electric

vehicles.

Creation: Materials were distributed to the students who planned their designs, and the groups were

instructed to create parking lots in line with the determined criteria. The created parking lots were not
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fully tested (Figure 2). The groups were also asked to double-check their mathematical calculations,

designs, and models.
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Figure 2. Sample designs
Testing: At this stage, students tested whether the parking lots they created were able to solve the given
problem. The groups tried to eliminate the negative situations by revealing the positive and negative

aspects of their designs.

The groups prepared presentations to present their designs to other groups. As a result of all of
these processes, the groups presented their finalized parking lot designs to the other groups together
with the posters they prepared. In their presentations, the students were specifically asked to indicate
how many cars were in their parking lots and how much revenue they generated in total. Figure 3 shows

the calculations made by the students.

Figure 3a. Calculations made by the 2nd group
Group 2 has designed a total of 376 vehicles and in case of full capacity, they earned 3230 TL

income.
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Figure 3b. Calculations made by Group 3
Group 3 designed a parking lot for a total of 442 vehicles and earned 5635 TL.

Figure 3c. Calculations of the 5th group

Group 5 earned 2025 TL in their parking lot of 255 vehicles. Group 5 took into account the
criterion "There should be 1 disabled parking space for every 20 vehicles," and accordingly, their total

number of vehicles was less than in the other groups.

Improvement: After the students made presentations to the other groups and received feedback from

them, they were asked to review and revise their designs.
Ethical Permissions of the Study

During this study, the rules outlined in the "Higher Education Institutions Scientific Research
and Publication Ethics Directive" were adhered to, and the actions outlined in the "Scientific Research

and Activities Against Publication Ethics" directive were avoided.

Ethics committee permission information: The name of the board performing ethical evaluation =
Eskisehir Osmangazi University Social and Human Sciences Scientific Research and Publication Ethics

Board
Date of ethical evaluation decision = 09.10.2019
Ethics committee decision number =2019-15
Findings

The findings related to the themes created in line with the data obtained from the students who
voluntarily participated in the STEM activity held after school were given under subheadings. Student

responses to the themes and categories were identified as codes. Student opinions were presented as
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codes in the form of direct quotations. Codes were supported with direct quotations from the students'
diaries and the researcher's diary when deemed necessary. The generated themes and categories are

given in Figure 4.

« Generating original ideas
« Using imagination

« Presenting ideas

Design Process « Developing ideas

« Seizing opportunities

« Exchange of ideas

« Sharing

« Assistance

« Power alliance

» Making new friendships
« Taking responsibility

« Division of labor

» Group decision making

Cooperative Learning

« In-group banter

« Chatting

Learning with Fun « Jokes

« Starting with the game
« Painting

 Enjoyed the activity

« Problem solving

« Creative thinking

* Reasoning

Skills » Hand dexterity

« Contact

» Making calculations

» Group decision making

« Creating new products

« Exhibiting/presenting the product
Motivation « Career objective

« Starting with games

« Being on the same team with a classmate
« Designs of other groups

« Counting numbers

« Making calculations

« Space management

« Time management

« Attitude towards mathematics

« Absenteeism of teammates

* Number of people in the team

« The narrowness of the workplace
« Time constraints

* Lack of material

« Difficult criteria

« Failure to use resources efficiently
» Wrong decision making

Limitations/Challenges

Figure 4. Themes and categories created

Findings Related to the Design Process Theme

Within the design process theme, there were 5 categories: generating original ideas,
imagination, presenting ideas, developing ideas, and evaluating opportunities. It was seen that students
focused more on the category of "generating original ideas" regarding the design process. Stating that
they pushed the limits of their imagination during the design process, the students stated that everyone
in the group expressed their ideas freely and made joint decisions.

"There were no different ideas because we worked individually in the classroom, but here we

all have different ideas. Very beautiful and different ideas emerged. As a result of the activity,
sometimes even I cannot believe how we did it."(S3)
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"We gained the ability to think creatively. We pushed our imagination a lot, but we got good
results every time." (S6)

"Everyone was thinking and expressing their opinions. We were making a joint decision and
implementing it. Everyone respected each other." (520).

In addition, the students expressed that they enjoyed the activity when they produced original ideas
and created new products.
"The students loved the in-group discussion very much. I saw that some students drew their

ideas on paper and presented them to their teammates. Other students in the team tried to
improve the design idea presented. I think original ideas will emerge as a result." (RD)

It was determined that they had fun during the math-focused STEM activity, especially during the
design process.
"The students were very excited when they heard the idea of designing their own cars.

However, when some students saw their friends' designs, they thought that they were not
creative enough and wanted to skip the designing part as soon as possible."( RD)

Findings Related to the Theme of Cooperative Learning

Within the scope of the theme of cooperative learning, 8 categories were identified: exchange of
ideas, sharing, cooperation, unity of power, making new friends, taking responsibility, division of labor,
and group decision-making. When the students' opinions were analyzed, it was seen that they stated
that cooperative learning was more effective in doing the activity and that the work to be done was
done faster and easier.

"] think the teamwork positively affected our activity. For example, when we were painting,

when one of us got tired, we gave it to the other. If we had worked alone, we would have
stopped when we got tired, which would have prolonged the process." (S1)

"If it were individual, we could not do a good activity. It is better because there are other ideas
in teamwork." (516)

"The activity was very enjoyable because we divided the labor. We all had a role in the team"
(S24).

Some negative findings were found in student diaries related to the findings obtained. An example of

this is given below:

"Today was very tiring. My groupmates did not work at all, so I was very tired today." (S17).
517 stated that his groupmates did not work, he did the activity himself, and therefore, he had a tiring
day. When considering the opinions of other students, it can be said that the cooperative learning
process was more productive than the individual learning process. Despite the opinions of the students
regarding the theme of cooperative learning and the notes they wrote in their diaries, the researcher
stated the following notes from his diary:

"At the beginning of the activity, while forming the teams, the students wanted to be in the same

team with at least one classmate. We formed the teams as they wanted, but I still saw that there

were disagreements within the team. Some students wanted to change their team, and some

students said their opinion but got angry and withdrew when they were not liked by their
friends. Some students avoided giving their opinion altogether. However, at the end of the day,
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I saw that the teams that could come to an agreement finished the activity in the given time and
fulfilled the criteria required for the activity." (RD)

According to the researcher's note, it can be stated that if the students reached a consensus

within the team, they used the time given to complete the activity more efficiently and were able to

complete their designs in line with the given criteria.
Findings Related to the Theme of Learning with Fun

Under the theme of learning by having fun, 6 categories were presented: in-group jokes,
chatting, jokes, starting with a game, coloring, and enjoying the activity. The students stated that even
though they had difficulties in fulfilling the criteria, the activity was generally productive, and they

enjoyed the process.

"It was very difficult to count what we did. It was very difficult to count how many big cars and
how many small cars there were at the end. But it was very enjoyable to design and color." (S8)

"I was making jokes with my teammates, and it was very enjoyable. I liked the part about
making calculations very much." (S14)

"Today went very well. I had fun drawing cars. I love STEM. The conversations were very
enjoyable. Superrrrrrrr!” (525).

Although the students wrote in their diaries that they enjoyed the games they played, the conversations
held, and the pictures drawn, negative findings related to this theme were also found in the researcher's
diary. Below are two paragraphs from the researcher's diary regarding this situation:
"] can say that the games played before the STEM activity increased the motivation of most, if
not all, of the students. They were more excited, especially when they played the games that
they determined themselves. When deciding on the game to be played, we put the ideas put

forward to a vote, and we played the game that got the most votes. However, I saw that some
students were reluctant to participate in the games chosen by majority vote." (RD)

In these notes, the researcher stated that the students generally enjoyed the games but that the
games selected with democratic methods did not make every student happy. In another note of the
researcher on the theme of learning by having fun, the negative effects of students who had fun during

the activity on students who had less fun were mentioned.

"Some groups liked to chat and make jokes while doing their work. The sound of laughter got
louder due to jokes and jokes. This affected the other groups negatively. They said that the noise
created confusion, and they wanted to work in a quieter environment.” (RD)

In the given paragraph, the noise in the classroom was especially characterized as a negative feature

related to this theme.
Findings Related to the Skills Theme

The skills theme consisted of 5 categories: problem-solving, creative thinking, manual skills,
and group decision-making. The category that was at the forefront of student opinions was manual

skills. In this direction, student opinions are given below.

"We gained thinking and drawing skills." (520)
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"We gained mathematical thinking skills. We also gained design skills and drawing skills." (525)

Although the students generally stated that the STEM activity helped them gain and develop
certain skills, some students also expressed negative opinions about the activity in terms of group
decision-making;:

"We had a lot of disagreements within the group. Everyone wanted to make it in the color they

wanted. We could not reach an agreement. As we talked over time, we were able to come to an
agreement about it." (516)

"There were conflicts within the group. We learned to solve them among ourselves" (519)
Other noteworthy categories related to the theme are creative thinking, problem-solving, and
calculation.

"This activity gave me practice with mathematical thinking and calculation. Normally, I am not
very good at math, but I had fun doing calculations in this activity." (S1)

"We gained the ability to think creatively. We pushed our imaginations a lot, but we got good
results every time." (S6)

Findings Related to the Theme of Motivation

The motivation theme consisted of 6 categories: creating a new product, exhibiting/presenting
the product, career goal, starting with a game, group friendships, and designs of other groups.
Regarding the motivation theme of the STEM activity, the participants stated that this activity motivated
them more toward the professions they dreamed of. Most of the opinions were in the career goal
category:

"I want to be a painter, and since I did a lot of painting in this activity, it had positive benefits. I
learned color harmony and careful painting." (517)

"I want to be a neurosurgeon. I need to have good manual skills to be a surgeon. This activity
helped me improve my hand skills."(522)

"I want to be an engineer, and this activity made me more enthusiastic." (56).

In addition to the positive contribution to the previously decided career goal, new career goals
emerged with the activity, as in the examples given:

"It encouraged me to become a soccer player. In soccer, I calculate the angle of the wind, etc.,

Where the ball will come from and how it will come... I win because I calculate these things."
(525)

Apart from the career goal, the students stated that designing the product themselves increased their
motivation. It can also be said that being in the same group with close friends increased the students'
motivation.

"The things we made were completely our own. The most beautiful part of the activity was that
what we made belonged only to us." (S7)

"Our team numbers were ideal. I am also very happy to be in the same group with my close
friend."(513)
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Findings Related to the Mathematics Theme

Within the mathematics theme, there were 5 categories: counting, calculation, space
management, time management, and attitude toward mathematics. When the students' opinions were
examined, it was seen that some students had difficulty in counting and calculating, while some
students enjoyed doing it. In this direction, S6 stated his views on the counting category of the
mathematics theme as follows.

"It was very difficult to count what we did. It was very difficult to count how many big cars and

how many small cars there were at the end. But it was very enjoyable to design and color." (S6)
Similarly, S16 expressed that he had difficulty in counting with the following words: "I had some
difficulty. The counting phase was especially very difficult". T1, on the other hand, expressed that he
had difficulty in making calculations like the students who had difficulty in the counting category with
the following words:

"We had problems in planning. We could not make mathematical calculations. We were

applying whatever came to our minds directly. That's why it was bad." (S1)

In addition, it was seen that there were students who had difficulty in calculating and counting within
the scope of the mathematics theme, as well as students who found calculating and counting fun. The

opinions of 514 and S25 are given as examples of this:

"] especially liked the part about making calculations in this activity." (514)
"We liked counting very much. We kept getting it mixed up, and we would start counting
again." (525)

Within the scope of the mathematics theme, it was also seen that the students focused more on the

categories of space and time management and generally made negative comments about these two

categories. 513 and S25 stated the following about space management in their diaries:

"There were not enough colors. There was even too much paper. We could have used half of
the paper. The squares of paper could have been bigger." (513)

"There were enough materials if we had thought and planned enough. We did not know how
to design the paper, and we started without planning. The results were very bad. So, we
switched to the second paper. This also ate up our time." (525)

The notes in some students' diaries on time management were as follows:
"The time was not quite enough. In the third week, we still did not have anything." (517)
"We started with the second paper. If we had continued with the first paper, it would have been
easier." (526)
Although the students expressed negativity in the categories of space management and time

management, it was understood that they generally exhibited positive attitudes in the category of

"attitude towards mathematics courses." In this direction, the sentences of S1 and S14 are given below:

"It helped me to think mathematically and make calculations. Normally, I am not very good at
math, but I had fun doing calculations in this activity." (51)

"] already liked mathematics, and now I like it even more." (514)
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In addition to the student opinions and student diaries, there were some opinions on the theme of
mathematics in the researcher's diary:

"Since some groups started working on paper without planning, they made mistakes and had
to change papers. Therefore, they also had problems with time." (RD)

"I saw groups who had difficulty in calculating income and counting squares. I think this was
due to the lack of division of labor. Some groups found it fun to keep going back to the
beginning when counting, but they did not realize that time was passing." (RD)

Findings Related to the Limitations/Challenges Theme

The theme of limitations/difficulties consisted of 8 categories: absenteeism of teammates,
number of people in the team, inability to get along with teammates, area of work, time constraints, lack
of materials, difficult criteria, inability to use resources efficiently, and making wrong decisions. In the
other themes, the students made positive and negative comments about the categories, but in this theme,
the students were presented with the points that they had difficulties with in the activity process. The
most emphasized point regarding the limitations/difficulties of the activity was the disagreements
within the group:

"We misunderstood the activity, colored incorrectly, and switched to the second paper because

of disagreements within the group, so it took us longer to finish the activity, but we still
completed it." (515)

"We chose a president within the team, but we regretted it. Sometimes he did not assign us
correctly." (S26)

"It was very difficult to count what we did. It was very difficult to count how many big cars and
how many small cars we had at the end." (56)

"The rules could be simpler." (518)
Another point was the various negativities in the coloring activity. The students expressed their views

on this issue as follows:

"We had a lot of difficulty in coloring, and my hands hurt." (513)

"I think the materials were not that good. The paints should not have had dark colors like black
and brown. When I painted, the squares disappeared." (514)

Within the theme of limitations/challenges, the notes in the student diaries had similarities to or

differences from the researcher's diary:

"Although some teams said that the criteria were very difficult during the activity process, I saw
that the product they produced met the criteria and they overcame the criteria they saw as
difficult." (RD)

In these notes from the researcher's diary, it was seen that the researcher focused more on the physical
conditions. The temperature and narrowness of the activity environment resulted in noise. This
negatively affected the activity process. Although negative situations were encountered and the
students hesitated at the beginning of the activity because the criteria were difficult, it was seen that the

activity was successfully completed.
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Conclusion and Recommendations

Within the scope of this study, it was attempted to determine the results of a STEM activity
focusing on mathematics implemented in the STEM club held after school. According to the results of
the research, it was stated that the STEM activity process was fun. However, it was sometimes difficult
for the students during the implementation process (making mathematical calculations, working in

groups, etc.).

Within the scope of the design process theme of the after-school STEM activity, it was observed
that the students' self-confidence increased when they took part in the production part of the activity,
produced original ideas, and presented these ideas to the class. Similarly, Sar1 and Katranci (2020) stated
in their study that students were very excited when they created a new product by designing and that
they designed in a race with other groups. Similarly, Bozkurt Altan, Yamak, and Kirikkaya (2015),
working on a different sample, found that pre-service teachers found the process fun and thought that
design tasks were instructive. In this context, Ayar and Ozalp (2020), in their study on the design
process, stated that students exhibited positive attitudes towards the process. Ayar and Ozalp (2020)
associated students' positive thoughts towards the design process with the patience and imagination of
engineers and their ability to design new products and work together. In addition, Dass (2015) found
that students who participated in engineering design practices developed skills such as critical thinking,
creativity, and imagination in engineering skills. At the primary school level, when activities in which
different disciplines are used together are included in the lessons, these activities should be included

more because students use their imagination more and express themselves better.

In the cooperative learning dimension of the activity, many in-group conflicts were observed.
Although the groups were formed by taking into account the students' wishes, the communication
breakdowns within the team negatively affected the activity process. Especially the lack of group
decision-making skills was observed. The researcher observed that the groups with a common
understanding completed the activity in the given time, and the desired criteria were met. The students
stated that cooperative learning (group work) made the activity more fun, that working in teams was
more efficient, and that the work to be done was done faster and easier. In the study conducted by
Karakaya, Yantiri, Yilmaz, and Yilmaz (2019), students with different abilities and ideas working
together positively affected issues such as the efficient use of time during the activity process and
communication within the team. In addition, it was determined that the groups who could respect the
ideas of their teammates and make joint decisions completed the activity according to the desired
criteria, but the teams with disconnection within themselves completed the activity with some criteria
missing. The results are in line with some studies on cooperative learning and social skills (Kaya, 2013;
Kog, 2015). It is seen that students successfully completed the activity if they worked cooperatively

during the activity. The fact that some students had difficulty in working collaboratively may have been
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due to the fact that they had worked individually in previous activities and were always teamed up
with the same friend. Considering the positive effects of the activity on children (sharing, cooperation,
communication, new friendships, etc.) rather than the success of the activity, STEM education based on
mathematics should be included frequently at the primary school level, and students' cooperative
learning skills will improve in this direction. It was observed that the teams with a common
understanding merged in the non-activity process, and their communication skills improved. It is

thought that cooperative learning environments have positive effects on making new friends.

When the student’s diaries and opinions were analyzed, it was seen that they generally made
positive comments within the scope of the "learning by having fun" theme of the activity. Although the
jokes and jokes within the group added color to the activity for that group, it caused noise pollution in
the classroom. Students who worked in a noisy environment stated in their notes that they were
uncomfortable with this situation and that the noise negatively affected their work. It was determined

"o

that the students had difficulty in "coloring," "calculating," and "counting" and that they were tired, but
despite this, the students seemed happy throughout the activity. It is thought that the students' difficulty
in coloring small squares was due to them not having sufficient activities for small muscle development
before. It is thought that their confusion in calculating and counting squares was due to too much noise.
At this point, it is thought that this confusion can be eliminated when areas where each group can work
are provided. In the results of some studies on STEM activities, some results were obtained that students
had a pleasant time. Sar1 and Katranc (2020) stated in their study that students found the activity
process very enjoyable, and that the most positive aspect of STEM activities was the entertainment
aspect. Similarly, Ozkan and Topsakal (2017) stated in their research results that students found STEM
activities fun and interesting. Dogan, Savran Gencer, and Bilen (2017) also supported the results of this

study by stating that all students participating in their study were active in the activity and enjoyed the

activities very much.

Within the scope of the skills theme of the activity, the students mentioned calculation, manual
skills, and creative thinking. The findings of the activity within the scope of the skills theme showed
that the students used different skills in the STEM activity. Similar to this view, Bybee (2010) stated that
STEM activities improve students' communication skills and ability to think differently. In addition,
Sar1 and Katranci (2020) concluded that STEM activities improve students' manual skills. Although
some findings have shown that STEM activities improve students' skills, it was observed that the
students had problems, especially in making joint decisions within the group, which negatively affected
the activity process. In their study, Ozcan and Koca (2019) stated that the students' inability to make
joint decisions was a negative feature of the STEM activity. Since the foundations of learning life are
laid in primary school, some skills should be acquired in primary school. The STEM education approach

is important in terms of providing students with the opportunity to transfer the skills they acquire at an
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early age to future grade levels and use them in daily life. Since mathematics is used in almost every

aspect of daily life, STEM activities based on mathematics should be emphasized in primary schools.

The students stated that they were more motivated when they examined the products of other
groups. In addition, it can be said that introducing the product designed by the students with their
teammates to the class was a great source of motivation for the students. While some students stated in
their interview responses that the STEM activity positively affected their career goals, some students
stated that the activity did not positively or negatively affect their motivation for their career goals.
Karakaya et al. (2018) stated in their research results that STEM activities positively affected students'
career goals. Similarly, Ozgelik and Akgiindiiz (2018) stated that STEM activities changed students'

future career goals toward STEM disciplines.

In line with the findings generated within the scope of the mathematics theme of the activity, it
was observed that the students had difficulty, especially in mathematical skills such as counting small
squares and making calculations. Although the counting and calculation skills were generally
challenging for the students, it was also found that some students enjoyed these skills. It is known that
there were groups that had difficulty in another category, "time management.” The researcher stated
that students who could not make a good division of labor within their group had problems with time.
It is thought that the groups will be able to manage time better if they make the division of labor within
the time given to the students for planning before starting the activity. It was seen in the findings that
there were students who had difficulty in space management as well as time management. The students
who had difficulty in space management stated that this was because they could not plan well enough.
In the category of "Attitude towards mathematics course," the students stated that the activity
contributed to their positive attitude toward the mathematics course. The fact that mathematical skills
such as counting and calculation were fun for the students during the activity made them approach

mathematics more positively.

In the limitations/challenges dimension of the activity, many opinions and suggestions were
received from the students. The students stated that they found the laboratory environment in which
the activity was implemented to be narrow and hot. The students stated in their interview responses
and daily notes that the discussions within the group were heard by the other groups due to the
narrowness of the environment, which caused sound chaos. The researcher also used similar
expressions in her daily notes. According to the students, other reasons for the slow progress of the
activity were the lack of regular participation of groupmates, time limitations, and lack of materials.
When other relevant studies in the literature were examined, the results were in parallel (Eroglu and
Bektasg, 2016; Author, 2017; inangh and Timur, 2018). In addition to these results, Sar1 and Katranci (2020)
stated that the noise generated during the activity and the activity being tiring were the negative aspects

of the process.
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In line with the findings obtained from the research, some suggestions are presented. The
environment in which STEM activities will be carried out should be made suitable for group work, and
the class size should not be too crowded in order to carry out STEM applications. In order to avoid
difficulties during the activity, attention should be paid to time planning so that teachers and students
can use the time efficiently. It is recommended that STEM activities should be prepared in cooperation
with classroom teachers and mathematics teachers by paying attention to students' readiness. The topic
selected in STEM activities should be planned in a way that relates to real life and includes examples
from the student's environment. Thus, primary school students will be able to associate mathematics
with both real life and other disciplines. Especially with the implementation of mathematics-centered

STEM education from an early age, students will realize the place of mathematics in daily life.

This research was limited to 3rd and 4th-grade students studying in a primary school in
Eskisehir in the 2019-2020 academic year. The application was limited to a total of 8 lesson hours in 4
weeks, 2 hours per week. In addition, within the scope of the research, it was aimed to develop a STEM
activity for primary school mathematics education and reveal the results of the STEM activity carried
out after school and did not focus on the direct teaching of science and mathematics and the science

outcomes of the students.
Note:

1- This study is derived from the first author's master's thesis prepared under the supervision

of the second author.

2- This study was presented as an oral presentation at the 10th International Symposium on

Social Research and Behavioral Sciences.
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Ek1

Arastirma kapsaminda gelistirilen etkinlikle iliskilendirilen ilkokul kazanimlar

M.3.1.2.1. En ¢ok ii¢ basamakli sayilarla eldesiz ve eldeli toplama islemini yapar.
M.3.1.3.1. Onluk bozma gerektiren ve gerektirmeyen ¢ikarma islemi yapar.

M.3.1.4.3. Iki basamakli bir dogal say1yla en ¢ok iki basamakli bir dogal say1y1, en gok iig basamakli bir
dogal sayiyla bir basamakl1 bir dogal say1y1 carpar.

M.3.1.5.1. iki basamakli dogal sayilar1 bir basamakli dogal sayilara béler.

M.3.3.2.3. Sekillerin ¢evre uzunlugunu hesaplar.

M.4.1.2.1. En ¢ok dort basamakli dogal sayilarla toplama islemini yapar.

M.4.1.3.1. En ¢ok dort basamakli dogal sayilarla ¢ikarma islemini yapar.

M.4.1.4.1 Ug basamakli dogal sayilarla iki basamakli dogal sayilari carpar.

M.4.1.5.1. Ug basamakl dogal sayilari en ¢ok iki basamakli dogal sayilara béler.

M.4.3.2.3. Sekillerin ¢evre uzunluklarini hesaplamayla ilgili problemleri ¢ozer.

M.4.3.3.1. Sekillerin alanlarinin, bu alani kaplayan birim karelerin sayis1 oldugunu belirler.

a. Taniman sekillerin yam sira kareli kagit {izerine ¢izilen yaprak, el gibi girintili sekillerle de
caligilir.

b. Ornekler verilirken gevre uzunluklari ayni, alanlari farkli sekiller {izerinde calismalar
yapilir.
F.4.8.1. Uygulamal1 Bilim

F.4.8.1.1. Giinliik hayattan bir problemi tamimlar.
F.4.8.1.3. Uriinii tasarlar ve sunar.
a. Uriin tasarimi ve yapimi okul ortaminda yapilir.

b. Ogrencilerden, iiriin gelistirme asamasinda deneme yapmalari, bu denemeler sonucunda
elde ettikleri nitel ve nicel verileri, gézlemleri kaydetmeleri ve grafik okuma veya olusturma
becerileriyle degerlendirmeleri beklenmektedir.
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Ogrenci Tarimlar1 ve Hesaplamalar
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