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Serap Cimsir
Article Information Abstract
@ CrossMark This research aims to determine the effect of the Harezmi Education Model (HEM)
application on the problem-solving skills and perception of success of primary school
DOI 10.29299/kefad.1272478 Third-grade students. The sample of the study, which was designed according to the

pretest-posttest control group quasi-experimental design, consists of 36 students (18
people in the experimental group, 18 people in the control group) attending the third
grade of primary school in the spring term of the 2021-2022 academic year. In the study,
the experimental group received training sessions twice a week for 20 weeks, while the
control group participated in routine lessons based on the curriculum outlined in
textbooks. In the study, "Problem-Solving Inventory for Primary Education Level
Keywords: Children" developed by Serin, Bulut-Serin and Saygil1 (2010) and "Success Perception
Scale for Primary School Students" developed by Kara and Sahin (2019) were used.
Wilcoxon signed-rank test and Mann Whitney-U -tests were used to analyze the data. In
Perception of Success, this study, it was determined that the training applied to the experimental group caused
Problem Solving Skills a significant difference in favor of the experimental group in the sub-dimensions of
problem-solving skills, confidence in problem-solving skills, and avoidance, but did not
cause a significant difference in the self-control sub-dimension. It was determined that
applied education did not have a significant effect on the cognitive, affective, and
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behavioral sub-dimensions of the perception of success.

Harezmi Egitim Modeli'nin Ilkokul 3. Sinif Ogrencilerinin Problem
(Cozme Becerisi ve Basar1 Algisina Etkisi

Makale Bilgileri Oz
@CrussMark Bu aragtirmanin amaci, Harezmi Egitim Modeli (HEM) uygulamasimn, illiokul 3. siuf
ogrencilerinin problem ¢dzme becerisi ve basar1 algisina etkisini belirlemektir. Ontest sontest
DOI: 10.29299/kefad.1272478 kontrol gruplu yari deneysel desene gore tasarlanan ¢alismanin Orneklemini, 2021-2022

egitim 6gretim yili bahar doneminde, ilkokul tigiincii sinifa devam eden 36 6grenci (deney
grubu 18 kisi-kontrol grubu 18 kisi) olusturmaktadir. Calismada deney grubuna 20 hafta

Yiikleme: 28.03.2023
Diizeltme:  15.02.2024

Kabul: 20.02.2024 boyunca haftada 2 giin egitim uygulanmistir, kontrol grubuna ders kitaplarindan miifredat
gercevesinde dersler islenmistir. Calismada verileri toplamak igin Serin, Bulut-Serin ve
Anahtar Kelimeler: Saygil'nin (2010) gelistirdigi “Ilkdgretim Diizeyindeki Cocuklar igin Problem Cézme
Envanteri” ile Kara ve Sahin’in (2019) gelistirdigi “Ilkokul Ogrencileri igin Basar1 Algist
Harezmi Egitim Modeli, Olgegi” kullamilmustir. Verilerin analizi igin, Wilcoxon isaretli siralar testi ve Mann Whitney-
Bagar1 Algisi, U testinden yararlanilmistir. Bu galismada deney grubuna uygulanan egitimin problem

¢dzme becerisi, problem ¢6zme becerisine giiven ve kaginma alt boyutlarinda deney grubu
lehine anlamli farka neden oldugu, 6zdenetim alt boyutunda anlamli bir farka neden
olmadigi belirlenmistir. Uygulanan egitimin basar1 algis1 bilissel, duyussal ve davranigsal alt
boyutlari tizerinde anlamli etkisi olmadig1 saptanmistir.

Problem C6zme Becerisi
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Giris
Gliniimiiz egitim anlayisinda problem ¢dzme becerisi edinmenin ve bireyin basar1 kavramina
yonelik algisinin 6nemi giderek artmaktadir. Ogrencilerin derslere ilgisini artirmak igin ise, sadece
bilgiye degil beceriye de dayali zenginlestirilmis egitim uygulamalar: gerekmektedir. Bu baglamda
gelisen toplumun ihtiyacina yonelik, hayatin i¢inden sorunlari ¢6zmeyi destekleyecek etkilesimli bir

egitim saglanmasi ve bireyin edindigi becerileri hayata uygulamas: ve toplumun bir 6gesi olarak

iistlendigi gorevinde basar1 saglamasi agisindan dnemlidir.

HEM calismalari, 2016’da Milli Egitim Bakanhigi (MEB) Yenilik ve Egitim Teknolojileri Genel
Miidiirliigiiniin destegiyle {iniversitelerle ortak olarak, Istanbul 11 Milli Egitim Miidiirliigiiniin
diizenledigi calistayla baslamistir. Bu model, 2017-2018 Egitim Ogretim yilinda "Gelecegin Egitimine
Katki Odiilleri" yarismas1 kapsaminda Tiirkiye 1’incisi secilmistir.! HEM, Istanbul merkez olmak iizere,
her y1l Tiirkiye’de pek ¢ok ilde es zamanli olarak uygulanan bir egitim programidir. HEM, bilgi islemsel
diisiinme becerisini hayatla biitiinlestiren, 6grencilerin bilgiyi giinliik hayatla iliskilendirmesine imkan
veren ve 21. yiizy1l becerilerini gelistirmeye katki saglayan disiplinlerarasi bir egitim modelidir (MEB,
2020). HEM, bir problemin bilimsel arastirma basamaklarina gore ¢dziimlenmesine dayanir. Bu model,
“Ogrencilerin giinliik, gercek hayat problemlerini tanimlama, problemlerin nasil ¢oziilecegini belirleme ve
programlamadan faydalanarak yenilikci fikirler iiretme siireci” olarak tanimlanmaktadir (MEB, 2020, s.5). Bu

tanimlama degerlendirildiginde, modelde asagida belirtilen bes unsurun 6n plana ¢iktig1 belirtilebilir:

\‘ 1.Bilgisayar bilimini sosyal bilimlerle biitiinlestirme
)\
‘ 2.Bilgi islemsel diistinme becerisini hayata uygulama
\‘ 3.Programlama ve 6gretim araglarini etkin kullanma
" 4 Disiplinleraras1 yaklasimla isbirligini benimseme

/
‘ 5.Robotik ve oyun tasarimi ile eglenerek iiretme
4

Sekil 1. Harezmi Egitim Modeli'nin temel unsurlar1 (MEB, 2020)

Sekil 1'de, temel unsurlar1 belirtilen bu model, icinde bulundugumuz yiizyilda bireylere
kazandirilmasi hedeflenen problem ¢6zme, isbirlikci ¢alisma, bilgi islemsel diisiinme gibi becerileri
gelistirmesi agisindan yararli bir uygulama olarak degerlendirilebilir. HEM uygulamasinda gercek
hayat problemleri ele alinarak, problem belirleme ve sinirlandirma, alt problemleri belirleme, problemi
soyutlama, algoritmik diisiinme, smuflandirma, ayristirma, problem ¢6zme ve degerlendirme
becerilerini gelistirici etkinlikler uygulanmaktadir. Bu modelde, en az 3 en fazla 6 6gretmen siireci

birlikte yiiriitiir. Dolayisiyla siirecte birden fazla 6gretmenin bir arada calismasi, birlikte ders planlar:
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tasarlamasi ve degerlendirmesi 6gretmenler igin mesleki gelisim ortami ve farkl bir tecriibe edinmeyi
saglayabilir (MEB, 2020). Egitim siirecinde hayatin iginden sorunlarin belirlenmesi, irdelenmesi ve
¢oziilmesine yonelik etkinlikleri iceren calismalara yer verilmesi, 6grencilerin toplumsal yasama

hazirlanmasi ve uyumu agisindan 6énemli olabilecegi belirtilebilir.

Dewey’e (1916, aktaran Uden ve Beaumont, 2006) gore dgrencilerin deneysel, uygulamali ve
tecritbeye dayali egitilmesi gerekmektedir; ayrica Ogrenciler yaparak-yasayarak, problemleri
diisiinerek en iyi sekilde 6grenebilir. Okul egitiminin amagclar1 arasinda 6nemli yeri olan problem
¢ozme, list seviyedeki zihinsel siireclerdendir (Fidan, 1985). Problem ¢6zme becerisi 6grencilerin sadece
okul basarisiicin degil, yasamin her alanindaki basarilari i¢in de 6nemlidir. Bu baglamda bireyin bilissel
ve toplumsal gelisimi ile problem ¢ozme becerisinin gelisimi arasinda giic¢lii bir iliski oldugu
sOylenebilir. Giincel hayatta, karsilasilan problemlerin ¢oziilmesinde kullanilmayan bilgi ve beceri
zamanla fonksiyonunu kaybedebilir veya unutulabilir. Oysa egitimin etkili olmasi, 6grenilen bilgiyi ve
edinilen beceriyi gercek hayata uygulamayi, 6grencilerin 6grenme siirecinde aktif olmasin ve bilgiden
beceriye aktarimi saglayacak oOgrenme-Ogretme siirecleri ile karsi karsiya getirilmesini

gerektirmektedir.

Problem ¢6zme sosyal bilgilerde sorunlar ve konularin tarafsiz ve gergek¢i bir sekilde
islenmesini kapsar. Bu becerinin anahtar1 insan davranislarini anlama, agiklama ve tahmin etmedir
(Michaelis, 1985). Cocuklarin yetiskin olduklari zaman bagimsiz diisiinebilmeleri igin bu becerilerin
okullarda kavratilmasi gerekmektedir (Evans ve Brueckner, 1990). Problem ¢6zme siireci, kabul
edilebilir gegerli bir ¢oziim yaratmak igin yetenekleri ve bilgiyi kullanmay1 icerir (Evans ve Brueckner,
1990). Yasanan giicliikle baslayan problem ¢ozme siireci, problemin tanimlanmasi, ¢0ziim igin
hipotezlerinin 6nerilmesi, kanitlarin toplanmasi, belirlenen hipotezlerin test edilmesi ve problemin
¢ozlimiiyle devam etmekte, sonuglarin raporlanmasiyla sonlanmaktadir (Dewey, 1997; aktaran Sezgin,
2011). Problem ¢6zme bir aliskanliktir, dolayisiyla bu aliskanligi edinmemis bireyler bir sorunla
karsilastiginda kendi diinyalarma gore tepki gosterebilir ve bu tepkiler de yeni sorunlarin olusmasina
neden olabilir (Erdogan, 2016). Bu yiizden problem ¢6zme becerisinin kazandirilmasi, 6grencilerin elde
ettikleri bilgi ve becerilerden yola ¢ikarak hayatin i¢cinden karsilastiklari sorunlara ¢6ziim getirebilmesi

oldukca 6nemlidir.

Guniimiizde bireylerin problem ¢6zme becerisi edinmesi, giincel yasaminda karsilastigt
sorunlarint ¢ozebilmesi ve cagin gereklerine gore donanmasi basari kavraminin da anlamini ve
yorumlanmasini degistirmistir. Giinliik yasaminda karsilastig1 sorunlari ¢6zebilen bireyler, kendileri ile
ilgili olumlu algilar gelistirebilir ve diger alanlarda da basar1 gosterebilir. Adler (2014), bireyin basar1
elde edebilecegini timit ettigi siirece basarisiz olamayacagini; ayrica tembellik/basarisizlik durumunun,
bireyin yasadig1 yetersizlik duygusunun bir isareti oldugunu ve hayatinda bir problemle karsilagsmasi

durumunda ortaya giktigini belirtmektedir. Yani birey sorunlar ile bag etme becerisi edindiginde,
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sorunlarint kendisi ¢0zebilir, kendini yeterli ve basarili algilayabilir, basarisizlik duygusu
yasamayabilir. Bu nedenle kisinin basari/basarisizlik kavramlarindan ne anlam ¢ikardigini ve basari
algisini belirlemek bireylerin ileri egitim kademelerindeki basarisi, toplumsal ve kisisel gelisimi i¢in

onemlidir.

Problem, dogasindaki karmasikliktan ve rahatsiz edicilik nedeniyle, kritik diisiinme ve problem
¢dzme becerilerini kullanmay1 gerektirir, dgrencilerin becerilerini gelistirmeyi destekler. Ogrenciler
problem {iizerinde ¢alisarak, gercek hayatta karsilasabilecekleri problemler ile basa ¢ikmak igin gereken
becerileri kazanirlar (Uden ve Beaumont, 2006). Bu siireg, kabul edilebilir bir ¢6ziim tiretmek i¢gin bilgi
ve yeteneklerin kullanilmasini igerir (Evans ve Brueckner, 1990). Dewey (1997, aktaran Sezgin, 2011)
problem ¢ozme siirecinin asamalarini, problemin tanimlanma, muhtemel ¢6ziim hipotezlerini 6nerme,
kanitlar1 toplama, hipotezleri test etme, problemin ¢oziimii ve sonuclar1 rapor etme olarak
siralamaktadir. Ogrencinin problem durumlari ile kars: karsiya birakilmasi problem ¢6zme becerisinin
gelisimi, problemlerle basa ¢ikma becerisinin edinilmesi agisindan onemlidir. Ogrencilerin bilgi ve
becerilerini kullanarak ¢evresindeki problemlere makul ¢oziimler tiretmesi egitim siirecinde edinmesi
gereken onemli bir kazanimdir. Evans ve Brueckner’in (1990) belirttigi, problem ¢dzme becerisinin

ogretiminde takip edilecek asamalar asagidaki sekilde verilmistir:

A

1.Problemi belirlemek

2. Hizli ¢6ztime ¢abalamak

3. Veri toplamak

J\ J

4. Veri islemek

J

5. Verileri analiz etmek

6. Bir cevap formdiile etmek

Sekil 2. Problem ¢6zme becerisinin adimlar1 (Evans ve Brueckner, 1990)

Sekilde belirtilen adimlara benzer olarak problem ¢dzmeyi arastirma becerisi ile beraber
degerlendiren Michaelis (1985), problem ¢6zme ve arastirma becerisinin asagidaki asamalardan

olustugunu ifade etmistir:

. Problemi belirleme ve tanimlama,
o Veri toplanmasina rehberlik edecek sorulari/hipotezleri belirleme,
. Verileri toplama ve degerlendirme,

1020



KEFAD Cilt 25, Say1 2, Agustos, 2024

o Hipotezleri test etme/sorular1 cevaplama ve

. Bir sonug ¢ikarma.

Yukarda belirtilen adimlar ile HEM uygulamasinda ‘Hayatin 1ginden Sorun’ belirleyip, sorunu

irdeleyerek ¢6ziimii i¢in yapilan ¢alismalarin birbirine benzerlik gosterdigi sdylenebilir.

Larson ve Heppner (1985), problem ¢dzmenin bireyin kariyerine karar vermesiyle alakali
oldugunu; kendini pozitif problem ¢oziicii olarak algilayanlarin, mesleki potansiyelleri ve karar verme
yetenekleri hususunda kendilerine daha ¢ok giiven duyduklarini belirtmektedirler. Bu baglamda
problem ¢6zme becerisinin 6grencilerde gelistirilmesi gereken bir beceri oldugu belirtilebilir. Problem
¢Ozme becerisini gelistirmeye yonelik uygulamalarin egitim kalitesini ve toplumun ihtiya¢ duydugu
niteliklere sahip insan yetistirilmesi agisindan oldukga yararh olacag: diistiniilmektedir. Alanyazinda
problem ¢6zme ile ilgili, genel olarak uygulanan bir programin problem ¢6zme becerisi {izerindeki
etkisini inceleyen cesitli arastirmalar yer almaktadir. Cimsir ve Baysal (2019) ilkokul 6grencilerine
uyguladiklar1 karar verme modelinin, Ogrencilerin problem ¢6zme becerileri {izerindeki etkisi
inceledikleri arastirma ile Anggereini, Yelianti ve Hermaya'nin (2023) uyguladiklar1 bir arastirma
projesinin dgrencilerin problem ¢dzme becerileri {izerindeki etkisini inceledikleri arastirma ayrintili
incelenmistir. Erol, Erol ve Basaranin (2022) masallarla uygulanan miihendislik tasarim siireci tabanl
STEAM etkinliklerinin 06grencilerinin yaraticiliklarina ve problem ¢6zme becerilerine etkisini
inceledikleri ¢alismalar1 da dikkati ¢ekmistir. Cheng, She ve Huang’in (2018) uyguladiklar: 6 haftalik
bilimsel problem ¢6zme egitiminin 6grencilerin bilimsel bilgileri, akil yiiriitmeleri ve problem ¢6zmeleri
tizerindeki etkisini inceledikleri arastirma da dikkati ¢ekmistir. Alanyazinda HEM uygulamasina
iliskin, Kogoglu'nun (2018) HEM'in etkililigini belirlemeye yonelik {iniversitelerden alan uzmanlarinin
goriisleri belirlemeye calistig1 nitel ¢alismasi ilk aragtirma olarak degerlendirilebilir. Cimsir, Diinya-
Polat, Caga ve Kocaman'mn (2022) ilkokul 6grenci ve velinin HEM uygulamasina iliskin goriiglerini
belirledikleri ¢alismalari, HEM’in 6grenci ve velilerin bakis agisindan degerlendirilmesi agisindan
dikkati ¢ekmistir. Kivang-Contuk ve Atay’in (2021) HEM'in 6grencilerin isbirlik¢i ¢alisma, teknolojiyi
kullanma ve bilgiye erisim becerilerinin gelisimine katkis1 hakkinda yaptiklari ¢alisma da ayrintih
incelenmistir. Ote yandan Yavuz, Yavuz, Ozyiirek ve Boral'n (2019) 6zel yetenekli dgrencilerle
yaptiklar1 calismada HEM'in &grencilerin yaraticilik becerilerine etkisine yonelik bulgulart HEM
iizerine yeni ¢alismalar yapmaya yoneltmistir. HEM'nin hayatin i¢inden sorun ¢6zme iizerinde duran
bir model olmasi nedeniyle, bu modelin problem ¢6zme becerisi {izerindeki etkisinin de incelenmeye
deger onemli bir konu oldugu diistiniilmiistiir. Ayrica HEM'in uygulamadaki etkisi baglaminda, basari
algis1 ve problem ¢ozme becerisini birlikte ele alan deneysel bir calisma ile karsilasiilmamistir. Bu
¢alismanin sonuglarmin dgrencilerin basari algis1 ve problem ¢dzme becerisi ile ilgili arastirmacilara,

Ogretmenlere, velilere ve egitim yetkililerine kilavuzluk edecegi diisiiniilmektedir.
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Amag

Bu calismanin amaci, HEM'in ilkokul 3. sinif 6grencilerinin problem ¢6zme becerisi ve basar1

algisina etkisini belirlemektir. Arastirmanin alt amaglari ise;

1. Deney grubunun problem ¢6zme becerisi ontest-sontest puanlar1 arasinda anlamh farklilik

var midir?
2. Deney grubunun basar algis1 6ntest-sontest puanlar1 arasinda anlamli farklilik var midir?

3. Kontrol grubunun problem ¢ézme becerisi dntest-sontest puanlar: arasinda anlamh farklilik

var midir?

4. Kontrol grubunun bagar algisi dlgegi dntest-sontest puanlar1 arasinda anlamli farklilik var

mudir?

5. Deney ve kontrol gruplarinin problem ¢dzme becerisi sontest puanlar1 arasinda anlamh

farklilik var midir?

6. Deney ve kontrol gruplarinin basar1 algis1 sontest puanlar1 arasinda anlamh farklilik var

mudir?
Sinmirliliklar

Bu ¢alisma, 2021-2022 yili bahar déneminde ¢alismaya katilmasi i¢in veli onay1 alinan 3. smif

ogrencileri ve uygulanan 6l¢me araglarindan elde edilen verilerle sinirhidir.
Yontem

Bu boliimde arastirmanin modeli, calisma grubu, veri toplama araclari, verilerin toplanmasi ve

analizi hakkinda agiklamalar yer almaktadir.
Aragtirmanin Modeli

Bu ¢alisma, yar1 deneysel desenlerden ontest-sontest kontrol gruplu desene dayanmaktadir.
Ontest-sontest kontrol gruplu bu modelde, deney grubuna bagimsiz degisken uygulanir, bagimsiz
degiskenden etkilenmeyen bir kontrol grubu olusturulur. Ancak deney ve kontrol gruplarindaki
katilimcilar rastgele belirlenmez. Gruplarin goreceli olarak denk oldugu var sayilir (Creswell, 2011).
Okulda smiflar arasinda 6grenci degisimi miimkiin olamayacag igin, belirlenen 2 siniftan biri deney
grubunu digeri kontrol grubunu olusturmustur. Bu ¢alismada deney grubuna deneysel islem olarak
Harezmi Egitim Modeli etkinlikleri uygulanmistir. Kontrol grubu ise MEB kitaplarindan miifredat
cercevesinde dersler islenmistir. Daha sonra deney grubuna ve kontrol grubuna aymi testler

uygulanmuistir.
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Calisma Grubu

Calismada katilimcilar oransiz kiime 6rnekleme yontemine gore olusturulmustur. Arastirma
evrenden secilecek kiimeler {izerinde yapilabilir. Bu 6rnekleme tiiriinde evrendeki biitiin kiimeler tek
tek, biitiin elemanlar:1 ile birlikte, esit se¢ilme sansina sahiptir (Karasar, 2003). HEM uygulama
okulundaki 3. smiflarin her biri bir kiime olarak kabul edilmis ve bu siniflardan 1 deney ve 1 kontrol
grubu belirlenmistir. Calisma grubu, 2021-2022 egitim 6gretim yilinda, bahar déneminde, belirlenen 3.
siniflar arasindan velisi onam formunu dolduran 6grencilerden olusmaktadir. Deney ve kontrol

grubunu olusturan 6grencilerin kisisel 6zellikleri asagidaki tabloda yer almaktadir:

Tablo 1. Deney ve kontrol grubunun demografik 6zellikleri

Deney Grubu F % Kontrol Grubu F %
Cinsiyet Cinsiyet

Kiz 10 65.6 Kiz 12 66.7
Erkek 8 444 Erkek 6 33.3
Yas Yas

8 1 5.6

9 17 94.4 9 18 100
Toplam 18 100 Toplam 18 100

Tablo 1 incelendiginde deney grubu katilimecilarinin ¢ogunun kiz 6grenci oldugu (%65.6) ve
biiyiik ¢cogunlugun 9 yasinda oldugu (%94.4); kontrol grubu katihimcilarinin ¢ogunun kiz 6grenci

oldugu (%66.7) ve tamaminin 9 yasinda oldugu (%100) goriilmektedir.
Veri Toplama Araglar

flkogretim diizeyindeki ¢ocuklar igin problem ¢6zme envanteri: Katiimcilarin problem ¢ozme
becerileriyle ilgili diizeylerini belirlemek amaciyla, Serin, Bulut-Serin ve Saygili'min (2010) gelistirdigi
“Iikégretim Diizeyindeki Cocuklar igin Problem Cozme Envanteri” kullanilmistir. Bu envanter
ilkogretim Ogrencilerinin giinlitk hayatttaki problem ¢dzme becerilerini Olgen bir Slgme aracidir.
Envanter, “problem ¢dzme becerisine giiven” (12 madde), “6zdenetim” (7 madde) ve “ka¢inma” (5
madde) olmak tiizere toplam 3 faktorlii bir yapidan olusmaktadir. 51i Likert tipinde 24 maddeden
olusan envanterde “Sorunlarimdan ka¢ma yerine sorunumu ¢ézmeye calisirim.”, “Sorunlarim oldugunda
kiigiik cocuk gibi davranmak beni rahatlatir.” gibi sorun ¢6zme becerisine yonelik soru maddeleri yer
almaktadir (Serin ve digerleri, 2010, s. 453). Envanterin tamaminin Cronbach Alfa giivenirlik katsayisi

ise 0.80’dir (Serin ve digerleri, 2010). Envanterin bu ¢alismadaki Cronbach Alfa giivenirlik katsayisi ise

Ontest icin 0.79 son test i¢in 0.82 olarak bulunmustur.

ilkokul ogrencileri icin basar1 algis1 6l¢egi: Katilimcilarin basari algilarini belirlemek amaciyla, Kara
ve Sahin (2019) tarafindan gelistirilen Tlkokul Ogrencileri igin Basar1 Algis1 Olgegi uygulanmistir. 5'li
Likert tipinde hazirlanmis 6lgekte 24 madde yer almaktadir. Olgegin “bilissel” (8 madde), “duyussal”

(8 madde) ve “davrarussal” (8 madde) alt boyutlar: ile 3 faktorlii bir yapisi vardir. Bu dlgeginin ig
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tutarlilik katsayisi ise 0.86"dir (Kara ve Sahin, 2019). Olgegin bu galisma i¢in Cronbach Alfa giivenirlik

katsayis1 Ontest ve sontest i¢in 0.86 olarak bulunmustur.
Uygulama Siireci

Bu calisma icin 2021-2022 Egitim Ogretim yili bahar déneminde HEM uygulamast igin resmi
izinlerin alinmasindan sonra siniflarin belirlenmesine yonelik okul idaresi ile goriisiilmiis ve uygulama
i¢in 3. smiflar ile ¢alisilmasi uygun goriilmdiistiir. 3. sinuflar arasindan biri deney grubu digeri kontrol
grubu olacak smiflardaki 6grencilerin velilerine, ¢alismanin siireci hakkinda bilgilendirici resmi yaz1
gonderilmistir. Veli izinlerinin alinmasindan sonra ontestler yapilmistir. Deney ve kontrol gruplarinin
on testlerine iliskin verileri asagidaki tabloda yer almaktadir:

Tablo 2. Deney ve kontrol gruplarnin basar1 algisi ve problem ¢ézme becerilerine iliskin ontest puanlarinin
karsilastirilmasina yonelik mann whitney u testi sonuglar:

Ol¢cek Gruplar N X ira Z sira U z P

Problem ¢6zme envanteri  Deney 18 21.03 378.5 116.5 -1.441 152
Kontrol 18 17.36 287.5

Basar algis1 dlcegi Deney 18 18.50 333 162 -.000 1.000
Kontrol 18 12.22 333

Tablo 2 incelendiginde deney ve kontrol gruplarinin problem ¢6zme becerileri (z= -1.441, p>.05)
ve basari algilar1 (z=-.000, p>.05) arasinda anlaml bir fark olmadig1 goriilmektedir. Calismada deney
grubuna 20 hafta siiren haftada 2 saatlik bir egitim programi uygulanmistir. Ogrencilere uygulanacak
2 ders saati igin, uygulayic 4 sinif 6gretmeni kendi aralarinda uygulama oncesinde 1 saat planlama ve
sonrasinda 1 saat degerlendirme dersi yapmustir. Egitim programi i¢cin HEM uygulamasina katilan 4
sinuf 6gretmeni her hafta iin Istanbul 1l Milli Egitim Miidiirliigiiniin belirledigi proje uygulama akisina
gore ayr igerik ve ders planlari hazirlanmistir. Uygulama siirecinde Ogrencilerin kendilerinin
belirledigi gercek hayat problemini ¢6zmek icin hipotezler kurma ve test etme, bilgi islemsel diisiinme
becerisini hayata uyarlama, algoritma yazma, kodlama, otomasyon, web 2.0 araglarini kullanmaya
yonelik beceriler edinmesi igin ¢alisilmistir. Kontrol grubuna ise MEB kitaplarindan miifredat
cercevesinde geleneksel yaklasimla ders islenmistir. Deney grubuna uygulanan denel islemler

siirecinde izlenen asamalar asagidaki tabloda ayrintili olarak agiklanmaistir:
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Tablo 3. Uygulanan denel islemler

islem 6ncesi islem siireci islem

sonrasi
Deney  Ontestler 20 hafta, haftada 2 ders saati HEM uygulamasi: Sontestler
Grubu e Ogrencilerin HEM ile Harezmi'nin matematik ve algoritma

konusundaki ¢alismalar1 hakkinda bilgilendirilmesi

o Ogrencilerin gergek hayat problemlerini hissetmesi ve
tanimlamasinin saglanmasi

¢ Problemlerin kolay, zor ve karmasik diye siniflandirilmas:

e Egitim siirecinde ¢dziilmek iizere birlikte ‘Hayatin Iginden
Sorun’ belirlenmesi

o Belirlenen sorun ile ilgili soyutlama yapilmast

o Belirlenen cevre konulu sorunun tanimlanmas;,
siirlandirilmasi ve soyutlanmasi

¢ Cevre problemleri ile ilgili egitici film ve video izletilmesi

¢ Sorunun neden oldugu alt sorunlarin belirlenmesi

e Alt sorunlarla ilgili balik kil¢ig1 tekniginin uygulanmasi

e Web 2.0 araglar kullanilarak sorunun alt sorunlari ile
irdelenmesi

e Web 2.0 araglar1 kullanilarak afis ve poster tasarlanmasi

e Sorun ile ilgili gozlem ve roportaj calismalarinin yapilmasi

o Bitki ekimi ve bakimi

e Soruna ¢6ziim Onerilerinin sunulmasi

¢ Hipotezler kurulmasi

¢ Hipotezlerin test edilmesiAlgoritmadan yararlanilmasi

e Okul gevresinin temizligi ile ilgili uygulama yapilmasi

o Atik iirtinlerden saksi, kalemlik gibi esyalar tasarlanmasi

¢ Tasarim calismalarinin ve gorsellerin okulda sergilenmesi

e Tasarim calismalarinin ve gdrsellerin 11 Milli Egitim
Miidiirliigiiniin organizasyonunda sergilenmesi

Kontrol
Grubu Ontestler MEB kitaplarindan miifredat ¢ercevesinde dersler islenmistir. Sontestler

Deney grubu ile uygulama siirecinde Hayatin Icinden Sorun olarak ‘Cevre Kirliligini Onlemek
icin Yasadigimiz Cevrede Neler Yapabiliriz?’” problemi belirlenmis ve bu problem cercevesinde
yukaridaki tabloda belirtilen akisa gore etkinlikler gerceklestirilmistir. Bu sorunun alt sorunlari

incelenmis ve ¢6ziim Onerileri sunularak ¢oziimler siireg i¢inde test edilmistir.
Uygulamanin sonunda deney grubuna ve kontrol grubuna sontestler yapilmustir.
Verilerin Analizi

Bu calismada deney grubunun Ontest-sontest puanlari ve kontrol grubunun 6n test-sontest
puanlar: arasindaki farkin anlamliligini belirlemek tizere Wilcoxon isaretli siralar testi kullanilmistir.
Wilcoxon t testi, iliskili 6rneklemler icin t testinin nonparametrik karsiligidir. Deney grubu ve kontrol
grubunun sontest puanlar1 arasinda anlamli fark olup olmadigini belirlemek amaciyla Mann Whitney
U testi kullanilmistir. Bu test, bagimsiz iki ortalama arasindaki farkin test edilmesinde kullanulan
bagimsiz 6rneklem t testinin nonparametrik karsiligidir (Biiyiikoztiirk, Cokluk ve Koklii, 2011). Bu

calismada, orneklem 30’dan kiiciik oldugu ic¢in nonparametrik testler kullamilmistir (Biiyiikoztiirk,
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2017). Deneysel islem sonrasinda deney grubu ve kontrol grubuna uygulanan 6l¢gme araglarindan elde

edilen puan ortalamalari, anlaml farklilik olusturup olusturmamasi agisindan incelenmistir.
Aragtirmanin Etik izinleri

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

gerceklestirilmemistir.
Etik kurul izin bilgileri:
Etik degerlendirmeyi yapan kurul adi = Maltepe Universitesi
Etik degerlendirme kararinin tarihi= 14.03.2022
Etik degerlendirme belgesi say1 numarasi= 2022/09-11
Bulgular
Bu boliimde deney ve kontrol grubuna ait verilerden elde edilen bulgular yer almaktadur.
Deney ve Kontrol Gruplarinin Wilcoxon Isaretli Siralar Testi Sonuglart

Deney ve kontrol gruplari on test ve son test puanlar1 wilcoxon isaretli siralar testi ile

karsilagtirilmis olup sonuglar: asagida belirtilmektedir.
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Tablo 4. Deney grubunun bagar1 algisi, bagar1 algist alt boyutlari, problem ¢ozme becerileri ve problem ¢ozme
becerileri alt boyutlarma iliskin ontest sontest puanlarimin karsilastirilmasina yonelik wilcoxon isaretli siralar
testi sonuclar

Ol¢ek Sira Igare'ztl N X iira Z sira z P
Basar1 Algis1 Negatif I. 5 14.6 73
Pozitif 1. 13 7.5 98 -.54 .58
Esit I. 0
Basar algist Biligsel Negatif 1. 7 7.57 53
Olgegi  alt Pozitif 1. 10 10 100 -1.11 26
boyutlar1 Esit I. 1
Duyussal Negatif 1. 7 7.57 53
Pozitif 1. 10 10 100 -1.11 .26
Esit I. 1
Davranigsal Negatif 1. 7 10.21 71.5
Poxzitif I. 8 6.06 485 -.65 51
Esit I. 3
Problem Cézme Negatif I. 3 4.33 13
Pozitif 1. 15 10.53 158 -3.15 .00
Esit I. 0
Problem Problem ¢6zme Negatif I. 0 0 0
¢dzme becerisine giiven Pozitif 1. 17 9 153 -3.63 .00
envanteri alt Esit I. 1
boyutlar Ozdenetim Negatif 1. 5 9.40 47
Poxzitif I. 12 8.83 106 -1.39 16
Esit I. 1
Ka¢inma Negatif 1. 3 5.17 15.5
Poxzitif I. 11 8.14 895  -2.33 .02
Esit I. 4

Tablo 4’te deney grubundaki katilimcilarin HEM programinin uygulama Oncesi ve uygulama
sonrasi puanlari karsilastirildiginda, basari algisi (z=-.54, p>.05) ve alt boyutlar: (bilissel: z=-1.11, p>.05;
duyussal: z=-1.11, p>.05; davranissal: z=-.65, p>.05), problem ¢6zme becerisi 6zdenetim (z=-1.39, p>.05)
alt boyutu toplam puanlarinin sira ortalamalar1 arasinda anlamli bir fark olmadig1 goriilmektedir.
Problem ¢6zme (z=-3.15, p< .05), problem ¢6zme becerisi alt boyutlarindan problem ¢6zme becerisine
gliven (z= -3.63, p< .05) ve kaginma (z=-2.33, p< .05) diizeyleri katilimcilarin HEM programinin
uygulama Oncesi ve uygulama sonrasi puanlariyla karsilastirildiginda, toplam puanlarinin sira

ortalamalar1 arasinda, anlamli bir fark oldugu goriilmektedir.
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Tablo 5. Kontrol grubunun bagar1 algisi, basar1 algist alt boyutlari, problem ¢ozme becerileri ve problem ¢ozme
becerileri alt boyutlarma iliskin ontest sontest puanlarimin karsilagtirilmasina yonelik wilcoxon isaretli siralar

testi sonuclar

Olcek

Sira I§are.et1 N X ira Z sira z P
Basar algis1 Negatif I. 10 9.35 93.5
Pozitif 1. 7 8.5 59.5 -.80 42
Esit I. 1
Basari algist Biligsel Negatif 1. 6 7.67 46
olgegi alt Pozitif 1. 10 9 90 -1.14 25
boyutlar1 Esit I. 2
Duyussal Negatif 1. 9 8.78 79
Pozitif 1. 7 8.14 57 -.57 .56
Esit I. 2
Davranigsal Negatif 1. 11 9.86 108.5
Pozitif 1. 5 55 275  -2.10 .03
Esit I. 2
Problem Cézme Negatif 1. 13 958 1245
Pozitif 1. 13 3.83 11.5 -2.92 .00
Esit I. 2
Problem Problem ¢6zme becerisine Negatif 1. 11 10.64 117
cozme giiven Pozitif 1. 6 6 36 -1.92 .054
envanteri alt Esit I. 1
boyutlar: Ozdenetim Negatif . 14 9.04 126.5
Pozitif 1. 3 8.83 26.5 -2.37 .01
Esit I. 1
Kacinma Negatif 1. 13 819  106.5
Pozitif 1. 3 9.83 29.5 -1.99 .04
Esit I. 2

Tablo 5’te kontrol grubundaki katiimcilarin 6ntest sontest toplam puan sira ortalamalar

karsilastirildiginda, basari algisi (z=-80, p> .05), biligsel (z=-1.14, p> .05) ve duyussal (z=-.57, p>.05) alt

boyutlarinda ve problem ¢6zme becerilerinin problem ¢6zme becerisine giiven (z=-1.92, p> .05) alt

boyutu toplam puanlarinin sira ortalamalar1 arasinda, anlamli bir fark olmadigi goriilmektedir.

Problem ¢6zme (z=-2.92, p<.05), problem ¢dzme becerileri alt boyutlarindan 6zdenetim (z=-2.37, p<.05)

ve kaginma (z=-1.99, p< .05) diizeyleri ve basar1 algis1 davranissal (z-2.10, p<.05) alt boyutunda toplam

puanlarmin sira ortalamalar: arasinda ontest lehine anlamli bir fark oldugu goriilmektedir.
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Tablo 6. Deney ve kontrol gruplari arasindaki bagar1 algisi, bagar1 algist alt boyutlari, problem ¢ozme becerileri
ve problem ¢dzme becerileri alt boyutlarina iliskin sontest puanlarin karsilagtirilmasina yonelik mann whitney u
testi sonuclar

Olcek Gruplar N X ira u z P
Bagar algis1 Deney 18 19.64 141.5 -.64 51
Kontrol 18 17.36
Basari algist Biligsel Deney 18 19.81 138.5 -74 45
Olcegi alt Kontrol 18 17.19
boyutlar1 Duyussal Deney 18 21.58 106.5 -1.76 .07
Kontrol 18 15.42
Davranigsal Deney 18 18.56 161 -.032 97
Kontrol 18 18.44
Problem Cozme Deney 18 24.78 49 -3.58 .00
Kontrol 18 12.22
Problem ¢6zme Deney 18 23.53 71.5 -2.87 .00
Problem ¢6zme becerisine giiven Kontrol 18 13.47
envanteri alt Ozdenetim Deney 18 21.67 105 -1.81 .07
boyutlar1 Kontrol 18 15.33
Kag¢inma Deney 18 25.92 28.5 -4.26 .00

Kontrol 18 11.08

Tablo 6’ya gore, problem ¢ozme becerisi (z=-3.58, p<.05) problem ¢ozme becerisi alt
boyutlarindan problem ¢dzme becerisine giiven (z=-2.87, p< .05) ve kaginma (z=-4.26, p< .05) son test
sonucunda hangi gruplar arasinda farklilik oldugunu belirlemek icin yapilan Mann Whitney u testi
sonucunda deney ve kontrol grubu arasinda deney grubu lehine anlamli farklilik oldugu belirlenmistir.
Basari algisi (z=-.64, p>.05) ve alt boyutlar: (bilissel: z=-.74, p>.05; duyussal: z=-1.76, p>.05; davranigsal:
z=-.032, p>.05) ile problem ¢6zme 6zdenetim (z=-.032, p>.05) alt boyutu g¢ercevesinde incelendiginde

anlaml bir farklilik olmadig: goriilmektedir.
Sonug, Tartisma ve Oneriler

Bu calismada deney grubunun oOntest-sontest puanlarma iliskin verilerden, HEM
uygulamasinin problem ¢6zme becerisi, problem ¢6zme becerisine giiven ve kaginma alt boyutlarinda
olumlu etkisi oldugu; problem ¢6zme becerisi 6zdenetim alt boyutu ve basari algis1 6lgegi alt boyutlar
tizerinde anlamli etkisi olmadig1 belirlenmistir. Bu sonuglar HEM uygulamasinin 6grencilerin problem
¢Ozme becerisini gelistirdigini gostermektedir. Alanyazinda problem ¢dzme becerisine yonelik deneysel
calismalarin sonuglari eldeki ¢alisma sonuglarina benzerlik gostermektedir. Heppner ve Petersen (1982)
problem ¢ézme becerisi egitiminin, 6grencilerin problem ¢6zme becerilerini gelistirdigini; Neo (2003),
ogrencilere uygulanan web tabanli yapilandirmaci 6grenme programinin, Ogrencilerin yaratici
diisiinme ve problem ¢6zme becerisini gelistirdigini belirlemislerdir. Goriicii (2016) ise, igbirlikli
6grenme yaklasiminin, ortaokul 6grencilerinin problem ¢dzme becerilerini gelistirdigini belirlemisgtir.
Pratiwi, Prahani, Suryanti ve Jatmiko (2019), ilkokul 4.sin1f fen bilimleri dersinde uygulanan “PO2E2W
Ogrenme Modeli"nin, problem ¢ozme becerisini gelistirdigini saptamiglardir. Bu arastirma
sonuglarindan farkli olarak Mutlu-Aydin (2013), yaratici drama etkinliklerinin, ilkokul dordiincii smnif

Ogrencilerinin problem ¢6zme becerisine yonelik kendileri ile ilgili algilarinda anlamli farkliliga neden
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olmadigimi belirlemislerdir. Sonuglar genel olarak degerlendirildiginde problem ¢6zme becerisinin
cesitli etkinliklerle gelistirilebilecek bir beceri oldugu belirtilebilir. Bu baglamda bu ¢alismada, HEM
uygulamasinin problem ¢6zme becerisi giiven ve kag¢inma alt boyutlarinda olumlu etkisinin
belirlenmesi, hayatin icinden sorun belirlemeye ve ¢6ziim {iretmeye yonelik icerigi olan bu modelin,

Ogrencilerin problem ¢6zme becerilerini olumlu yonde etkileyecegi vurgulanabilir.

Bu ¢alismada kontrol grubunun dntest-sontest puanlarina iligkin verilerden geleneksel egitimin
basar1 algisi bilissel ve duyussal alt boyutu ile problem ¢6zme becerisi 6zdenetim alt boyutlarinda
anlamli etkisi olmadig1 belirlenmistir. Ayrica bu veriler problem ¢6zme becerisine giiven ve ka¢inma,
basar1 algis1 davranis diizeyinde on test lehine anlaml etkisi oldugu sonucu oldukga diistindiiriicii bir
sonugtur. Bu sonug kontrol grubunda uygulanan geleneksel ¢alismalarin 6grencilerin problem ¢6zme
becerileri iizerinde olumsuz etkisi oldugunu diistindiirmektedir. Ogrencilerin becerilerini
gelistiremedigi geleneksel egitim ortaminin algilarim1i ve becerilerini olumsuz etkiyebilecegi
belirtilebilir. Jerath, Hasija ve Malhotra (1993), kayg: diizeyi yiiksek olan kisilerin, karsilastiklar
sorunlar1 etkili ¢ozemediklerini saptamuslardir. Uzun ve Bokeoglu (2019) 6grencilerin 6grenmesi
tizerinde etkili olan duyussal 6zelliklerden birinin, olumsuz degerlendirilme korkusu oldugunu ve
olumsuz degerlendirilme korkusu arttik¢a, akademik basarmin distiigiinii belirlemislerdir.
Ogrencilerin kendileri ile ilgili olumlu algilara sahip olmalari kisisel gelisimleri ve sosyal basarilari igin
onemlidir. Eldeki ¢alismada HEM uygulamasi sonucunda deney grubunun basar1 algisinda anlamli
olmayan bir atis gozlenmistir. Bu sonuglar uygulanan modelin kismen de olsa 6grencinin kendisini
degerlendirmesi, basariy1 algillamasi ve problemlerini ¢6zebilmesine yonelik olumlu algilar

gelistirmesinde katki saglayabilecegini diisiindiirmektedir.

Cimsir ve Baysal (2019) karar verme becerisine yonelik egitim uygulamasinin akademik basarisi
diisiik 4. smif Ogrencilerinin problem ¢6zme becerisini gelistirdigini belirlemislerdir. Vlachou,
Stavroussi ve Didaskalou (2017), 11 yasinda zihinsel engelli bir 6grenciye uygulanan problem ¢6zme
becerisi programinin, kisilerarasi/sosyal durumlarda, problemi tanima, tanimlanma, formiile etme,
problemlerin ¢6ztimii i¢in alternatifler iiretmede 6grencinin performansirn gelistigini belirlemislerdir.
Durmaz (2014), 4., 5., 6. ve 7. smifa devam eden {istiin yetenekli dgrencilere uygulanan 6gretim
programinin, Ogrencilerin problem ¢dzme stratejilerinde, problem ¢d6zmede kullandiklari strateji
sayisinda anlamli farkliliga neden oldugunu; en biiytik farkliligin problemin basitlestirilmesi, diyagram
cizilmesi ve muhakeme edilmesi stratejilerinde oldugunu saptamislardir. Bu calismalarin sonuglar
eldeki calisma sonuglariyla birlikte degerlendirildiginde, HEM igerigine benzer problem ¢6zme
becerisini gelistirmeye yonelik egitim uygulamalarinin hem {istiin yetenekli hem zihinsel engelli hem
de normal gelisim gosteren 6grenciler {izerinde olumlu etkisi oldugu 6nemli bir bulgudur. Bu baglamda
problem ¢6zme becerisini gelistirici ¢esitli uygulamalarin desteklenmesi, gelistirilmesi ve

yayginlasmasi gerektigi yorumu yapilabilir.
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Bu ¢alismada deney ve kontrol gruplarinin sontest puanlarina iliskin verilerden, deney grubuna
uygulanan HEM'in 6grencilerin problem ¢6zme becerisi, problem ¢6zme becerisine giiven ve kaginma
alt boyutlar: {izerine olumlu etkisi oldugu belirlenmistir. Uygulanan HEM problem ¢dzme becerisi
Ozdenetim alt boyu ile basar: algisi alt boyutlar: iizerinde bir anlaml etkisi olmadig1, sadece anlamh
olamayan bir artisa neden oldugu belirlenmistir. Bu sonug¢ deney grubuna uygulanan HEM egitiminin
basar1 algisina yonelik beklenen bir etkiyi gostermedigi seklinde yorumlanabilir. Alanyazinda HEM ile
ilgili proje uygulamasmin ¢ok yaygmn olmamasindan dolay1 az sayida ¢alisma yer almaktadir. Bu
calismalar incelendiginde genellikle programin olumlu etkileri oldugu goriilmektedir. Yavuz ve
digerleri (2019), HEM’in 10-12 yaslarindaki 6zel yetenekli 6grencilerin yaraticilik becerilerine olumlu
etkisi oldugunu; Kivang-Contuk ve Atay (2021) HEM'in 6grencilerin igbirlik¢i ¢alisma, teknolojiyi
kullanma ve teorik bilgiye erisim becerilerinin gelisimine katki sagladigini belirlemislerdir. Ceylan,
Ogten, Tiifek¢i ve Ozsevimli-Yurttas (2019), ogrencilerin Harezmi egitimini en ¢cok “hayat” metaforuyla
iliskilendirdigini, bilgi kaynagi ve problem ¢oziicii olarak diisiindiiklerini ve modelin igbirlik¢i
calismay1 sagladigini belirlemislerdir. Kogoglu (2018) cesitli tiniversitelerden 50 alan uzmaninin HEM’e
yonelik goriislerini belirledigi arastirmasinda, uzmanlarin HEM'in en dikkat ¢eken 6zellikleri arasinda
bilimsel arastirma yontemlerine dayali giincelleme, teknoloji temelli somutlastirma, tasarlama ve
kesfetmeye dayanma, problem odakli calisma, 6grenci-6gretmen isbirligine 6nem verme ve planh
ilerleme Ozelliklerini belirttiklerini saptamistir. Ayni ¢alismada alan uzmanlarmin HEM'in egitsel
faaliyetlere arastirma yoOntemlerini kullanma, 0&grenciye firsatlar sunma, teknoloji temelli
anlamlandirma ve 6grenme, giinliik hayat problemlerine dayal1 dikkat gekme ve genis alan tasarimina
dayali 6grenme gibi katkis1 oldugunu diisiindiikleri de saptanmustir. Cimsir ve digerleri (2022) HEM
uygulamasmna katilan 3. siuf Ogrencilerinin HEM uygulamasmin, kendilerinin problem ¢&zme
becerisini gelistirdigini, ‘Hayatin Iginden Sorun’ belirlemeye katkisi oldugunu, veri toplama, verileri
analiz etme, hipotezler olusturma, hipotezleri test etme, isbirlikli calisma ile web 2.0 araglarimi kullanma
becerilerinin gelisimine katkis1 oldugunu diisiindiiklerini belirlemislerdir. Ayrica bu ¢alismada 6grenci
velilerinin de goriisleri alinmis ve velilerin HEM uygulamasindan memnun olduklary; uygulamanin
¢ocuklarinin sorun ¢dézme becerisi, 6zgiivenleri, cevre sorunlarina kars1 duyarliliklarini gelistirdigini,
isbirlik¢i calisma ve akademik basarilarina katkis: oldugunu diisiindiikleri belirlenmistir. Bu sonuglar
eldeki calismadaki deney grubu 6grencilerinin problem ¢dzme becerilerinin gelistigine yonelik bulgular

ile 6rtiismektedir.

Eldeki HEM calismasina benzer olarak Gu, Chen, Zhu ve Lin (2015) isbirlikli problem ¢6zme
becerisini gelistirmeye yonelik uyguladiklar1 2 aylik programin, ilkdgretim O6grencilerinin igbirlikli
calisma ve problem ¢dzme becerilerini gelistirdigini belirlemislerdir. Cheng, She ve Huang (2018)
uyguladiklari 6 haftalik bilimsel problem ¢6zme egitimi sonrasinda ogrencilerin bilimsel bilgilerinin,
akil yiiriitmelerinin ve problem ¢dézmelerinin bagariyla gelistigini belirlemiglerdir. Erol ve digerleri

(2022) masallarla uygulanan miihendislik tasarim stireci tabanli STEAM etkinliklerinin 6-6,5 yas grubu
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Ogrencilerinin yaraticiliklarina ve problem ¢6zme becerilerine  olumlu etkisini oldugunu
belirlemislerdir. Uysal (2010) ise, 4. sif sosyal bilgiler dersinde uygulanan isbirlikli 6grenme
tekniginin, 6grencilerin problem ¢6zme becerisi ve sosyal bilgiler ders basarilarinda {izerinde anlamh
etkisi oldugunu saptamistir. Chen, Chen ve Ma (2017) da, sorgulama tabanli fen bilgisi iceriginin,
Ogrencilerin problem ¢dzme becerilerinin gelismesine etkisi oldugunu belirlemislerdir. Drake ve Long
(2009), 4. smuf fen dersinde uygulanan probleme dayali 6grenme programinda, 6grencilerin problemle
mesgul olmasinin, onlarin derslere katilimi arttigini, isbirligi yapma becerisi ve problem ¢6zme
stratejilerini gelistirdigini belirlemistir. Anggereini ve digerleri (2023) cevreci davramsin entegre
edildigi mini arastirma 6grenme modelinin 6grencilerin problem ¢6zme becerileri iizerinde etkili
oldugunu belirlemislerdir. Bu sonuglar eldeki ¢alismada uygulanan HEM ile hayatin i¢inden sorunlar:

¢ozmeye yonelik uygulamanin problem ¢ézme becerilerini gelistirdigi bulgusu ile ortiismektedir.

HEM uygulamasinda problemin anlasilmasi, sinirlandirilmasinda problem ¢ézme igin gerekli
kosullar hazirlanmakta ve 6grenciler problemle ilgili topladiklar: bilgi ve deneyimleri arasinda bag
kurarak beyin firtinasi ile ¢6ziimler bulmakta ve ¢6ziim secenekleri test edilmektedir. Bu siirecte beyin
firtinasi ile 6grenciler yeni ve islevsel fikirler {iretmek igin isbirlik¢i ¢alismaya tesvik edilmektedir.
HEM’de hayatin icinden sorun belirleme asamasinda problem ¢dzme ve soruna ¢oziim adimlar
uygulanirken problem ¢ozme becerisinin uygulama adimlar1 6grencilerin bu beceriyi gelistirmesine
olanak saglayacaktir. Bu nedenle, iginde bulundugumuz cagda onemli becerilerden olan problem
¢ozme becerisini gelistiren, diistinmeyi destekleyen, 6grencilerin kendileri ve basar1 durumlari ile ilgili

olumlu algilar edinmelerini saglayan egitim yasantilarinin desteklenmesi énemlidir.

Sonug olarak, problem ¢ozme becerisinin farkli etkinliklerle ve cesitli uygulamalarla
gelistirilebilecegi; egitim siireglerinde icinde bulundugumuz yiizyilda, Ogrencilere 21. yiizyil
becerilerini kazandiracak uygulamalarin artirilmasinin, egitimin kalitesini artiracagi belirtilebilir.
Ogrencilerin gercek yasamlarinda karsilastiklar: sorunlari ¢ézme konusunda yeterlilik kazanmalar:
egitim ortamlarinda sorun ¢ézmeye yonelik calismalarla, simiilasyonlarla saglanabilir. Bu agicdan HEM
uygulama siirecinde yapilan hayatin iginden sorunlarin ¢6ziimiine yonelik ¢alismalar, 6grencilerin
akranlari ile igbirligi yaparak bu beceriyi edinmelerini saglayacaktir. Ote yandan bu calismada
uygulanan HEM'in bagar1 algis1 iizerinde anlamli bir etkisi olmamasi bulgusu, basar1 algisina yonelik
farkli calismalarin planlanmasi ve uygulanmas: gerektigini diisiindiirmektedir. Kontrol grubunda
ontest-sontest sonuglar1 incelendiginde, problem ¢dzme becerisine giiven ve kaginma ile basar1 algisi
davranigsal boyutta on test lehine goriilen farklilik, geleneksel 6gretimde donemin sonunda
ogrencilerin yapilan calismalari ciddiye almadigini ve dénemin sonuna kadar egitim siirecini daha
kontrollii yiiriitmek gerektigini diisiindiirmektedir. Bu sonuglar cercevesinde arastirmacilara ve

uygulayicilara agsagidaki oneriler sunulmustur:
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° Daha fazla 6grencinin bu modelden yararlanabilmesi i¢in okullarda HEM uygulama

smnif sayisi artirilabilir.

° Okullarda HEM uygulama smiflar1 laboratuvar seklinde olusturulup calismalarin

devamlilig1 saglanabilir.

° HEM uygulamasinin yayginlasmas: i¢in bu model ile ilgili hizmet ic¢i egitimler
planlanabilir.
° HEM’in farkl becerilere etkisine yonelik arastirmalar planlanabilir.

° Farkl 6rneklemlerle farkli degiskenlerle arastirmalar tasarlanabilir.
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Introduction

In today's understanding of education, the importance of acquiring problem solving skills and
the individual's perception of the concept of success is increasing. In order to increase students' interest
in lessons, enriched educational practices based not only on knowledge but also on skills are required.
In this context, it is important to provide an interactive education that will support the needs of the
developing society, support solving problems from within life, and apply the skills acquired by the
individual to life and to ensure success in his/her duty as an element of society.

HEM activities started in 2016 with a workshop organized by the Istanbul Provincial Directorate
of National Education in partnership with universities with the support of the Ministry of National
Education (MoNE) General Directorate of Innovation and Educational Technologies. In the 2017-2018
academic year, this model was selected as the first in Turkey in the "Contribution to Future Education
Awards" competition.1 HEM is an education program that is implemented simultaneously in many
provinces across Turkey every year, with Istanbul as the center. HEM is an interdisciplinary education
model that integrates computational thinking skills with life, allows students to associate knowledge
with daily life, and contributes to the development of 21st-century skills (MoNE, 2020). HEM is based
on solving a problem according to scientific research steps. This model is defined as "the process of
students defining daily, real-life problems, determining how to solve problems, and generating
innovative ideas by using programming" (MoNE, 2020, p.5). When this definition is evaluated, it can be

stated that the following five elements stand out in the model:
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4

‘ 1. Integrating Computer Science with social sciences
\

. 2. Applying computational thinking skills to life
\

. 3. Using programming and teaching tools effectively
|
. 4. Adopting collaboration with an interdisciplinary approach
/
. 5. Creating by having fun with robotics and game design

N

Figure 1. Basic elements of the Harezm1 Education Model (MoNE, 2020)

This model, the basic elements of which are shown in Figure 1, can be considered a useful
application in terms of developing skills such as problem-solving, collaborative work, and
computational thinking, which are aimed to be acquired by individuals in the current century. In the
HEM application, real-life problems are addressed, and activities that develop problem identification
and delimitation, sub-problem identification, problem abstraction, algorithmic thinking, classification,
decomposition, problem-solving, and evaluation skills are applied. In this model, at least three and at
most six teachers carry out the process together. Therefore, more than one teacher working together in
the process, designing and evaluating lesson plans together can provide a professional development
environment and a different experience for teachers (MoNE, 2020). It's crucial to incorporate activities
in the education process that involve identifying, analyzing, and solving real-life problems. This helps
students prepare for and adapt to social life more effectively. According to Dewey (1916, as cited in
Uden and Beaumont, 2006), students need to be educated in an experimental, practical, and experience-
based way; in addition, students can learn best by living and thinking about problems. Problem-
solving, which has an important place among the aims of school education, is one of the higher-level
mental processes (Fidan, 1985). Problem-solving skills are important not only for students' school
success but also for their success in all areas of life. In this context, it can be said that there is a strong
relationship between an individual's cognitive and social development and the development of
problem-solving skills. In today's world, knowledge and skills that aren't applied to solve real-life
problems may lose their relevance or fade from memory over time. For education to be effective, it's
essential to apply learned knowledge and acquired skills to real-life situations. Students need to actively
engage in the learning process and be exposed to teaching methods that facilitate the transition from
knowledge acquisition to skill development. Problem-solving involves dealing with problems and
issues in social studies in an objective and realistic way. The key to this skill is understanding,
explaining, and predicting human behavior (Michaelis, 1985). These skills need to be taught in schools

so that children can think independently as adults (Evans and Brueckner, 1990). The problem-solving
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process involves using skills and knowledge to create an acceptable and valid solution (Evans and
Brueckner, 1990). The problem-solving process starts with the difficulty experienced, continues with
defining the problem, proposing hypotheses for solution, collecting evidence, testing the hypotheses,
and solving the problem, and ends with reporting the results (Dewey, 1997; as cited in Sezgin, 2011).
Problem-solving is a skill that becomes habitual over time. Individuals who haven't developed this habit
may react based on their own perceptions when confronted with a problem. These reactions can
sometimes lead to the emergence of new problems(Erdogan, 2016). Therefore, it is very important for
students to gain problem-solving skills and find solutions to the problems they encounter in life based
on the knowledge and skills they have acquired.

Today, the acquisition of problem-solving skills by individuals, their ability to solve the
problems they face in their daily lives, and their ability to be equipped according to the requirements of
the age have changed the meaning and interpretation of the concept of success. Individuals who can
solve the problems they face in their daily lives can develop positive perceptions about themselves and
show success in other areas. Adler (2014) suggests that as long as an individual maintains hope and
believes in their ability to succeed, failure remains elusive. Furthermore, laziness or failure can be
indicative of an underlying sense of inadequacy experienced by the individual, particularly when
confronted with life's challenges. In other words, when an individual develops the skills to address their
problems, they become capable of resolving them independently. This leads to a sense of self-sufficiency
and success, reducing the likelihood of experiencing failure. Therefore, it's crucial to understand an
individual's interpretation of the concepts of success and failure, as well as their perception of success.
This understanding is vital for fostering the success of individuals in higher education and facilitating
their social and personal development. Problems, because of their inherent complexity and
uncomfortableness, require the use of critical thinking and problem-solving skills and support the
development of students' skills. By working on problems, students acquire the skills needed to deal
with problems they may encounter in real life (Uden and Beaumont, 2006). This process involves the
use of knowledge and skills to produce an acceptable solution (Evans and Brueckner, 1990). Dewey
(1997, as cited in Sezgin, 2011) lists the stages of the problem-solving process as defining the problem,
proposing possible solution hypotheses, collecting evidence, testing hypotheses, solving the problem,
and reporting the results. Confronting students with problem situations is important for the
development of problem-solving skills and the acquisition of the ability to cope with problems.
Students' ability to produce reasonable solutions to the problems around them by using their
knowledge and skills is an important achievement that should be acquired during the education
process. The stages to be followed in teaching problem-solving skills, as stated by Evans and Brueckner

(1990), are given below:
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1. Identifying the problem }
2. Trying for a quick solution}

J

3. Collect data

4. Process data

5. Analyzing data

6. Formulating an answer

Figure 2. Steps of problem-solving skill (Evans and Brueckner, 1990)
Similar to the steps in the figure, Michaelis (1985), who evaluated problem solving together with
research skills, stated that problem-solving and research skills consist of the following stages:
e Identifying and defining the problem,
¢ Identify questions/hypotheses to guide data collection,
e Data collection and evaluation,
o Testing hypotheses/answering questions and
¢ Drawing a conclusion.

It can be said that the above-mentioned steps are similar to the work done in HEM practice to
identify and solve the 'The problem from within life' by examining the problem.

Larson and Heppner (1985) state that problem-solving is related to an individual's career
decision-making; those who perceive themselves as positive problem-solvers have more confidence in
their professional potential and decision-making abilities. In this context, it's evident that problem-
solving skills are essential for students and should be cultivated through development and practice. It
is thought that practices aimed at improving problem-solving skills will be very useful in terms of
improving the quality of education and raising people with the qualities that needs. In the literature,
various studies on problem solving examine the effect of a generally applied program on problem
solving skills. Cimsir and Baysal (2019) examined the effect of the decision-making model they applied
to primary school students on students' problem-solving skills, and Anggereini, Yelianti, and Hermaya
(2023) examined the effect of a research project on students' problem-solving skills. Erol, Erol, and
Basaran's (2022) study on the effect of engineering design process-based STEAM activities with fairy
tales on students' creativity and problem-solving skills also attracted attention. Cheng, She, and Huang

(2018) examined the effect of six-week scientific problem-solving training on students' scientific
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knowledge, reasoning, and problem-solving. In the literature, Kogoglu's (2018) qualitative study, in
which he tried to determine the opinions of field experts from universities in order to determine the
effectiveness of HEM, can be considered the first study. Cimsir, Diinya-Polat, Caga, and Kocaman's
(2022) study in which they determined the opinions of primary school students and parents on the HEM
implementation drew attention in terms of evaluating the HEM from the perspective of students and
parents. Kivang-Contuk and Atay's (2021) study on the contribution of HEM to the development of
students' collaborative work, use of technology, and access to information skills was also examined in
detail. On the other hand, Yavuz, Yavuz, Ozyiirek, and Boral's (2019) findings on the effect of HEM on
students' creativity skills in their study with gifted students led to new studies on HEM. Since HEM is
amodel that emphasizes problem solving from life, it is thought that the effect of this model on problem-
solving skills is an important issue worth examining. In addition, in the context of the effect of HEM in
practice, there is no experimental study that deals with achievement perception and problem-solving
skills together. It is thought that the results of this study will guide researchers, teachers, parents, and
educational authorities regarding students' perception of achievement and problem-solving skills.

Research Aim

This study aims to determine the effect of HEM on problem solving skills and achievement
perception of third-grade primary school students. The sub-objectives of the study are;

1. Is there a significant difference between the problem-solving skills pretest-posttest scores of
the experimental group?

2.Is there a significant difference between the achievement perception pretest-posttest scores of
the experimental group?

3. Is there a significant difference between the problem-solving skills pretest-posttest scores of
the control group?

4. Is there a significant difference between the achievement perception scale pretest-posttest
scores of the control group?

5. Is there a significant difference between the problem-solving skills posttest scores of the
experimental and control groups?

6. Is there a significant difference between the achievement perception posttest scores of the
experimental and control groups?

Limitations of the Research

This study is limited to the third-grade students whose parents' consent was obtained to
participate in the study in the spring semester of 2021-2022, and the data obtained from the

measurement tools applied.
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Method

This section includes explanations about the research model, study group, data collection tools,

data collection, and analysis.
Research Model

This study is based on the pretest-posttest control group design, one of the quasi-experimental
designs. In this model with pretest-posttest control group, an independent variable is applied to the
experimental group, and a control group that is not affected by the independent variable is formed.
However, the participants in the experimental and control groups are not randomly selected. It is
assumed that the groups are relatively equivalent (Creswell, 2011). Since it was not possible to change
students between classes in the school, one of the two classes formed the experimental group, and the
other formed the control group. In this study, the experimental group was subjected to the activities of
the Khazmi Education Model as an experimental procedure. In the control group, lessons were taught
within the framework of the curriculum from the MoNE books. Then, the same tests were applied to

the experimental group and the control group.
Study Group

Participants in the study were formed based on the disproportionate cluster sampling method.
The research can be conducted on clusters to be selected from the universe. In this sampling type, all
clusters in the universe have equal chances of being selected one by one with all their elements (Karasar,
2003). Each of the third-grade classes in the HEM implementation school was accepted as a cluster, and
one experimental and one control group were determined from these classes. The study group consisted
of students whose parents filled out the consent form among the third graders in the spring semester of
the 2021-2022 academic year. The personal characteristics of the students in the experimental and

control groups are given in the table below:

Table 1. Demographic characteristics of the experimental and control groups

Experimental Group F % Control Group F %
Gender Gender

Girl 10 65.6 Girl 12 66.7
Boy 8 444 Boy 6 33.3
Age Age

8 1 5.6

9 17 94.4 9 18 100
Total 18 100 Total 18 100

When Table 1 is examined, it is seen that most of the experimental group participants were
female students (65.6%), and the majority were nine years old (94.4%). It can be seen that most of the

control group participants were female students (66.7%), and all of them were nine years old (100%).
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Data Collection Tools

Problem-solving inventory for primary school children: In order to determine the participants' levels
of problem-solving skills, the "Problem-Solving Inventory for Primary School Children" developed by
Serin, Bulut-Serin, and Saygili (2010) was used. This inventory is a tool that measures the problem-
solving skills of elementary school students in daily life. Envanter consists of a 3-factor structure:
"confidence in problem-solving skills" (12 items), "self-control" (seven items), and "avoidance" (five
items). In the inventory consisting of 24 items in 5-point Likert type, there are question items related to
problem-solving skills such as "I try to solve my problems instead of avoiding them.", "When I have
problems, acting like a little child relaxes me." (Serin et al., 2010, p. 453). The Cronbach's Alpha reliability
coefficient of the entire inventory is 0.80 (Serin et al., 2010). The Cronbach's Alpha reliability coefficient

of the inventory in this study was 0.79 for the pretest and 0.82 for the posttest.

Success perception scale for primary school students: In order to determine the participants'
perceptions of success, the Perception of Success Scale for Primary School Students developed by Kara
and Sahin (2019) was applied. There are 24 items in the 5-point Likert-type scale. The scale has a 3-factor
structure with "cognitive" (eight items), "affective" (eight items) and "behavioral" (eight items) sub-
dimensions. The internal consistency coefficient of this scale is 0.86 (Kara and S$Sahin, 2019). The
Cronbach Alpha reliability coefficient of the scale for this study was found to be 0.86 for the pretest and

posttest.
Application Process

For this study, after obtaining official permissions for the HEM implementation in the Spring
semester of the 2021-2022 Academic year, the school administration was interviewed to determine the
classes, and it was deemed appropriate to work with third graders for the implementation. Among the
third graders, an official letter was sent to the parents of the students in the classes, one of which would
be the experimental group and the other the control group, informing them about the process of the
study. After obtaining parental permission, pretests were conducted. The data regarding the pretests of
the experimental and control groups are given in the table below:

Table 2. Mann Whitney U test results for comparison of pretest scores regarding perception of success and
problem-solving skills of experimental and control groups

Scale Groups N ‘xsira Z sira U z P
Problem-solving Experiment 18 21.03 378.5 116.5 -1.441 152
inventory Control 18 17.36 287.5

Perception of success Experiment 18 18.50 333 162 -.000 1.000
scale Control 18 12.22 333

When Table 2 is examined, it is seen that there is no significant difference between the problem-
solving skills (z= -1.441, p>.05) and achievement perceptions (z=-.000, p>.05) of the experimental and
control groups. In the study, the experimental group underwent a 20-week training program, with

sessions lasting two hours per week. To prepare for the two hour lessons for the students, four
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classroom teachers spent one hour planning the lesson before implementation and one hour evaluating

the lesson afterward. For the education program, the four classroom teachers participating in the HEM

implementation prepared separate content and lesson plans for each week according to the project

implementation flow determined by the Istanbul Provincial Directorate of National Education. During

the implementation process, students were trained to acquire skills such as hypothesizing and testing

hypotheses to solve real-life problems, adapting computational thinking skills to life, writing

algorithms, coding, automation, and using web 2.0 tools. The control group was taught using the

traditional approach within the framework of the curriculum from the MoNE books. The stages

followed during the experimental procedures applied to the experimental group are explained in detail

in the table below:

Table 3. Experimental procedures applied

Before the procedure

Process the procedure

Post the
procedure

Experiment
Group

Control
Group

Pretests

Pretests

20 weeks, 2 lesson hours per week HEM application:
Informing students about HEM and Harezmi's works on
mathematics and algorithms

Enabling students to feel and identify real-life problems
Classification of problems as easy, difficult, and complex
Identifying "The problem from within life' to be solved
together during the education process

Making abstraction about the identified problem
Identification, delimitation, and abstraction of the
identified environmental problem

Watching educational movies and videos about
environmental problems

Identification of sub-problems caused by the problem
Application of the fishbone technique related to sub-
issues

Examination of the problem with its sub-problems using
Web 2.0 tools

Designing banners and posters using Web 2.0 tools
Conducting observation and interview studies related to
the problem

Plant planting and care

Presenting solutions to the problem

Establishing hypotheses

Testing hypotheses, Leveraging algorithms

Practice on cleaning the school environment

Designing items such as flower pots and pencil holders
from waste products

Exhibition of design works and visuals at the school
Exhibition of design works and visuals in the
organization of the Provincial Directorate of National
Education

Lessons from MEB books were taught within the framework

of the curriculum.

Posttests

Posttests




Cimsir, S.

During the implementation process with the experimental group, the problem of "What can we
do in the environment we live in to prevent environmental pollution?" was identified as 'The problem
from within life', and activities were carried out according to the flow specified in the table above within
the framework of this problem. The sub-problems of this problem were examined, solution suggestions

were presented and the solutions were tested in the process.

At the end of the implementation, post-tests were given to the experimental group and the

control group.
Analysis of Data

In this study, the Wilcoxon signed-rank test was used to determine the significance of the
difference between the pretest-posttest scores of the experimental group and the pretest-posttest scores
of the control group. Wilcoxon -t-test is the nonparametric equivalent of t-test for related samples.
Mann-Whitney U test was used to determine whether there was a significant difference between the
posttest scores of the experimental group and the control group. This test is the nonparametric
equivalent of the independent sample t-test used to test the difference between two independent means
(Biiyiikoztiirk, Cokluk, and Koklii, 2011). In this study, nonparametric tests were used because the
sample size was smaller than 30 (Biiyiikoztiirk, 2017). After the experimental procedure, the mean
scores obtained from the measurement tools applied to the experimental group and the control group

were analyzed in terms of whether they created a significant difference.
Ethical Permissions of the Study

In this study, all rules specified within the scope of the "Higher Education Institutions Scientific
Research and Publication Ethics Directive" were followed. None of the actions mentioned under the title
of "Actions Contrary to Scientific Research and Publication Ethics,” which is the second part of the

directive, have been carried out.
Ethics committee permission information:
Name of the institution that made the ethical evaluation = Maltepe University
Date of ethics evaluation decision = 14.03.2022
Ethical evaluation document issue number = 2022/09-11
Results

This section includes the findings obtained from the data of the experimental and control

groups.
Wilcoxon Signed Rank Test Results of Experimental and Control Groups

The pre-test and post-test scores of the experimental and control groups were compared with

the Wilcoxon signed-rank test, and the results are stated below.
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Table 4. Wilcoxon signed-rank test results for the comparison of pretest-posttest scores of the experimental
group regarding the perception of success, perception of success sub-dimensions, problem-solving skills, and
problem-solving skills sub-dimensions

Scale Row sign N xsira Z sira z P
Negative S. 5 14.6 73
Perception of Success Positive S. 13 7.5 98 -.54 .58
Equal S. 0
Perception Negative S. 7 7.57 53
of success Cognitive Positive S. 10 10 100 -1.11 .26
scale  sub- Equal S. 1
dimensions Negative S. 7 7.57 53
Affective Positive S. 10 10 100 -1.11 .26
Equal S. 1
Negative S. 7 10.21 71.5
Behavioral Positive S. 8 6.06 48.5 -.65 .51
Equal S. 3
Negative S. 3 4.33 13
Problem-solving Positive S. 15 10.53 158 -3.15 .00
Equal S.
Negative S. 0 0 0
Problem- Confidence in Positive S. 17 9 153 -3.63 .00
solving problem-solving skills Equal S. 1
inventory Negative S. 5 9.40 47
sub- Self-control Positive S. 12 8.83 106 -1.39 .16
dimensions Equal S. 1
Negative S. 3 5.17 15.5
Avoidance Positive S. 11 8.14 89.5 -2.33 .02
Equal S. 4

When the scores of the participants in the experimental group before and after the
implementation of the HEM program are compared in Table 4, it is seen that there is no significant
difference between the rank averages of the total scores of achievement perception (z=-.54, p>.05) and
its sub-dimensions (cognitive: z=-1.11, p>.05; affective: z=-1.11, p>.05; behavioral: z=-.65, p>.05),
problem-solving skills self-control (z=-1.39, p>.05). When the levels of problem solving (z=-3.15, p<.05),
confidence in problem solving skills (z= -3.63, p< .05) and avoidance (z=-2.33, p< .05), which are sub-
dimensions of problem-solving skills, are compared with the scores of the participants before and after
the implementation of the HEM program, it is seen that there is a significant difference between the

rank means of the total scores.
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Table 5. Wilcoxon signed-rank test results for the comparison of pretest-posttest scores of the control group

regarding the perception of success, perception of success sub-dimensions, problem-solving skills, and problem-

solving skills sub-dimensions

Scale Row sign N xsira Z sira z P
Perception of Success Negative S. 10 9.35 93.5
Positive S. 7 8.5 59.5 -.80 42
Equal S. 1
Perception of Negative S. 6 7.67 46
success scale Cognitive Positive S. 10 9 90 -1.14 .25
sub- Equal S. 2
dimensions Negative S. 9 8.78 79
Affective Positive S. 7 8.14 57 -.57 .56
Equal S. 2
NegativeS. 11 9.86 108.5
Behavioral Positive S. 5 5.5 27.5 -2.10 .03
Equal S. 2
Problem Solving Negative S. 13 9.58 124.5
Positive S. 13 3.83 11.5 -2.92 .00
Equal S. 2
Problem- Confidence in problem- NegativeS. 11  10.64 117
solving solving skills Positive S. 6 6 36 -1.92 .054
inventory sub- Equal S. 1
dimensions Self-control Negative S. 14 9.04 126.5
Positive S. 3 8.83 26.5 -2.37 .01
Equal S. 1
Avoidance Negative S. 13 8.19 106.5
Positive S. 3 9.83 29.5 -1.99 .04
Equal S. 2

In Table 5, when the pretest-posttest total mean ranks of the participants in the control group

are compared, it is seen that there is no significant difference between the mean ranks of the total scores

of achievement perception (z=-80, p> .05), cognitive (z=-1.14, p>.05) and affective (z=-.57, p> .05) sub-

dimensions and confidence in problem-solving skills (z=-1.92, p>.05) sub-dimension of problem-solving

skills. It is seen that there is a significant difference in favor of the pretest between the mean ranks of

the total scores of problem-solving (z= -2.92, p< .05), self-control (z=-2.37, p< .05) and avoidance (z= -

1.99, p<.05) sub-dimensions of problem-solving skills and behavioral (z=-2.10, p<.05) sub-dimension of

achievement perception.
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Table 6. The results of the Mann Whitney U test for the comparison of posttest scores related to achievement
perception, achievement perception sub-dimensions, problem solving skills, and problem-solving skills sub-
dimensions between experimental and control groups

Scale Groups N X ira u z p
Perception of Success Experiment 18 19.64 141.5 -.64 51
Control 18 17.36
Perception of Cognitive Experiment 18 19.81 138.5 -74 45
success scale Control 18 17.19
sub-dimensions Affective Experiment 18 21.58 106.5 -1.76 .07
Control 18 15.42
Behavioral Experiment 18 18.56 161 -.032 .97
Control 18 18.44
Problem Solving Experiment 18 24.78 49 -3.58 .00

Control 18 12.22
Confidence in Experiment 18 23.53 71.5 -2.87 .00

Problem-solving problem-solving Control 18 13.47
inventory sub- skills
dimensions Self-control Experiment 18 21.67 105 -1.81 .07
Control 18 15.33
Avoidance Experiment 18 25.92 28.5 -4.26 .00

Control 18 11.08

Based on Table 6, the Mann-Whitney U test revealed significant differences between the
experimental and control groups in problem-solving skills (z = -3.58, p < .05), confidence in problem-
solving skills (z = -2.87, p < .05), and avoidance (z = -4.26, p < .05) post-test results. These differences
favored the experimental group. When the perception of success (z=-.64, p>.05) and its sub-dimensions
(cognitive: z=-.74, p>.05; affective: z=-1.76, p>.05; behavioral: z=-.032, p>.05) and problem-solving self-
control (z=-.032, p>.05) were examined within the framework of the sub-dimension, it was seen that

there was no significant difference.
Conclusion, Discussion, and Recommendations

From the analysis of the pretest-posttest scores of the experimental group, it was found that the
HEM intervention positively influenced problem-solving skills, confidence in problem-solving skills,
and avoidance sub-dimensions. However, there was no significant effect observed on the problem-
solving self-control sub-dimension and achievement perception scale. These results show that the HEM
implementation improved students' problem-solving skills. The findings of experimental studies on
problem-solving skills in the literature align with the results of the current study. For instance, Heppner
and Petersen (1982) demonstrated that problem-solving skills training enhanced students' problem-
solving abilities. Similarly, Neo (2003) observed that a web-based constructivist learning program
implemented with students led to improvements in their creative thinking and problem-solving skills.
Goriicii (2016) determined that the cooperative learning approach improved problem solving skills of
secondary school students. Pratiwi, Prahani, Suryanti, and Jatmiko (2019) found that the "PO2E2W
Learning Model" applied in primary school fourth grade science course improved problem-solving

skills. Unlike the results of this study, Mutlu-Aydin (2013) determined that creative drama activities did
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not cause a significant difference in the self-perceptions of fourth-grade primary school students toward
problem solving skills. When the results are evaluated in general, it can be stated that problem solving
skills can be developed through various activities. In this study, the positive impact of the HEM
application on the confidence and avoidance sub-dimensions of problem-solving skills is noteworthy.
This model, which incorporates content for identifying real-life problems and generating solutions, is
likely to enhance students' problem-solving abilities. In this study, it was determined from the data
related to the pretest-posttest scores of the control group that traditional education had no significant
effect on the cognitive and affective sub-dimensions of achievement perception and self-control sub-
dimensions of problem-solving skills. In addition, these data show that there is a significant effect on
confidence and avoidance in problem solving skills and behavioral level of achievement perception in
favor of pretest, which is a very thought-provoking result. This result suggests that the traditional
studies applied in the control group had a negative effect on students' problem-solving skills. It can be
stated that the traditional education environment in which students cannot develop their skills may
negatively affect their perceptions and skills. Jerath, Hasija, and Malhotra (1993) found that people with
high anxiety levels cannot solve the problems they face effectively. Uzun and Bokeoglu (2019) found
that one of the affective characteristics that affect students' learning is the fear of being evaluated
negatively, and as the fear of being evaluated negatively increases, academic achievement decreases. It
is important for students to have positive perceptions about themselves for their personal development
and social success. In the present study, a non-significant increase was observed in the achievement
perception of the experimental group as a result of the application of the HEM. These results suggest
that the applied model may partially contribute to the development of positive perceptions about the

student's self-evaluation, perception of success, and ability to solve problems.

Cimsir and Baysal (2019) determined that the training program for decision-making skills
improved the problem-solving skills of 4th-grade students with low academic achievement. Vlachou,
Stavroussi, and Didaskalou (2017) determined that the problem-solving skills program applied to an
11-year-old mentally disabled student improved the student's performance in interpersonal/social
situations, problem recognition, identification, formulation, and generating alternatives for solving
problems. Durmaz (2014) found that the curriculum applied to gifted students attending 4th, 5th, 6th,
and 7th grades caused a significant difference in the number of strategies used by students in problem-
solving; the biggest difference was in the strategies of simplifying the problem, drawing diagrams and
reasoning. When the results of these studies are evaluated together with the results of the present study,
it is an important finding that educational practices aimed at developing problem solving skills similar
to the content of HEM have a positive effect on both gifted, mentally retarded, and typically developing
students. In this context, it can be interpreted that various practices that improve problem-solving skills

should be supported, developed, and widespread.
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In this study, from the data related to the posttest scores of the experimental and control groups,
it was determined that the HEM applied to the experimental group had a positive effect on the problem-
solving skills, confidence in problem -solving skills, and avoidance sub-dimensions. It was determined
that the applied HEM did not have a significant effect on the self-control sub-dimension of problem-
solving skills and the perception of success sub-dimensions, but only caused a non-significant increase.
This result can be interpreted as the HEM training applied to the experimental group not having an
expected effect on achievement perception. In the literature, there are a small number of studies on
HEM due to the fact that project implementation is not very common. When these studies are examined,
it is generally seen that the program has positive effects. Yavuz et al. (2019) found that HEM had a
positive effect on the creativity skills of gifted students aged 10-12; Kivang-Contuk and Atay (2021)
found that HEM contributed to the development of students' collaborative work, use of technology, and
access to theoretical knowledge. Ceylan, Ogten, Tiifek¢i, and Ozsevimli—Yurtta§ (2019) found that
students associated HEM with the metaphor of "life," thought of it as a source of information and
problem solver, and that the model enabled collaborative work. Kogoglu (2018) determined the opinions
of 50 field experts from various universities on HEM and found that the most striking features of HEM
are updating based on scientific research methods, technology-based concretization, design and
discovery, problem-oriented work, giving importance to student-teacher cooperation and planned
progress. In the same study, it was also found that field experts thought that HEM contributed to
educational activities such as using research methods, providing opportunities for students,
technology-based interpretation and learning, drawing attention based on daily life problems, and
learning based on wide area design. Cimsir et al. (2022) found that third grade students who
participated in the HEM implementation thought that the HEM implementation improved their
problem-solving skills, contributed to the identification of 'Problems from the Inside of Life (PLI)," and
contributed to the development of their skills in collecting data, analyzing data, forming hypotheses,
testing hypotheses, collaborative work and using web 2.0 tools. In addition, the opinions of the parents
of the students were also taken in this study, and it was determined that the parents were satisfied with
the HEM application; they thought that the application improved their children's problem-solving
skills, self-confidence, sensitivity to environmental problems, and contributed to their collaborative
work and academic achievement. These results are consistent with the results of the experimental group

of students in the present study.

Similar to the present study, Gu, Chen, Zhu, and Lin (2015) found that a two-month program
to develop collaborative problem-solving skills improved elementary school students' collaborative
work and problem-solving skills. Cheng, She, and Huang (2018) found that students' scientific
knowledge, reasoning, and problem solving successfully improved after a 6-week scientific problem-
solving training. Erol et al. (2022) found that engineering design process-based STEAM activities with

fairy tales had a positive effect on the creativity and problem-solving skills of 6-6.5-year-old students.
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Uysal (2010) found that the cooperative learning technique applied in the fourth-grade social studies
course had a significant effect on students' problem-solving skills and social studies course
achievement. Chen, Chen, and Ma (2017) also found that inquiry-based science content had an effect on
the development of students' problem-solving skills. Drake and Long (2009) found that in a problem-
based learning program implemented in a fourth-grade science course, engaging students with
problems increased their engagement in lessons and improved their collaboration skills and problem-
solving strategies. Anggereini et al. (2023) found that a mini-inquiry learning model integrating

environmental behavior was effective on students' problem-solving skills.

In the HEM application, the necessary conditions for problem-solving are prepared to
understand and limit the problem, and students find solutions through brainstorming by linking the
information and experiences they have gathered about the problem. Solution options are also tested. In
this process, brainstorming encourages students to work collaboratively to generate new and functional
ideas. While problem solving and problem-solving steps are applied at the stage of identifying problems
from life in HEM, the application steps of problem-solving skills will enable students to develop this
skill. Therefore, it is important to support educational experiences that develop problem solving skills,
which are important in our age, support thinking, and enable students to have positive perceptions

about themselves and their success.

As aresult, it can be stated that problem-solving skills can be developed with different activities
and various applications; increasing the number of applications that will provide students with 21st-
century skills in the current century in educational processes will increase the quality of education.
Students can gain competence in solving the problems they encounter in their real lives through
problem-solving activities and simulations in educational environments. From this point of view, the
studies on solving problems from real life, which were carried out during the HEM implementation
process, will enable students to acquire this skill by cooperating with their peers. On the other hand, the
finding that the HEM implemented in this study did not have a significant effect on achievement
perception suggests that different studies on achievement perception should be planned and
implemented. When the pretest-posttest results were examined in the control group, the difference seen
in favor of the pretest in the behavioral dimension of confidence and avoidance in problem solving skills
and achievement perception suggests that students do not take the studies seriously at the end of the
semester in traditional teaching and that the education process should be carried out more controlled
until the end of the semester. Within the framework of these results, the following suggestions were

presented to researchers and practitioners:

e In order for more students to benefit from this model, the number of HEM practice

classes in schools can be increased.

1048



KEFAD Cilt 25, Say1 2, Agustos, 2024

HEM practice classes in schools can be created as laboratories to ensure the continuity

of the studies.

In-service training related to this model can be planned in order to popularize the

application of HEM.
Research on the effect of HEM on different skills can be planned.

Studies can be designed with different samples and different variables.
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