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ARASTIRMA Acqik Erisim

Montessori Yaklasimi Temelli STEM Egitimlerinin Okul Oncesi
Ogretmen Adaylarinin Yapilandirmac: Ogrenme Ortami

Olusturmalarina Etkisi

Zehra Cakir *, Sema Altun Yal¢in ™

Makale Geg¢misi

Oz Gelis: 28/11/2024
Calismada Montessori yaklagimi temelli STEM egitimlerinin; okul 6ncesi 6gretmen adaylarmin | Diizeltme: 09/12/2024
yapilandirmact 6grenme ortami olusturma becerileri tizerindeki etkisi incelenmistir. Calismada | gapul: 07/04/2025

karma yontem kullanilmistir. Calismanin 6rneklemini Dogu Anadolu’ nun orta 6lgekli bir ilindeki
devlet {iniversitesinde Okul Oncesi Ogretmenligi Boliimiindeki 53 6gretmen aday1 olusturmustur.
Calismada Ogretmen adaylarmin yapilandirmaci 6grenme ortami olusturma becerilerindeki
degisimi belirlemek amaciyla tek grup Ontest sontest deseni olusturulmustur. Calismada nicel
verilerin elde edilmesinde “Yapilandirmaci Ogrenme Ortam1” dlgegi ve nitel veriler icinde “Yar1
Yapilandirilmis Miilakat Formu” kullanilmistir. Calismada elde edilen nicel verilerin analizi
istatistiksel yontemler ile nitel verilerin analizi ise igerik analizi ile yapilmistir. Calisma siiresince
toplamda 14 hafta boyunca haftada 2 ders saati olmak {izere adaylara Montessori yaklasim temelli
STEM egitimleri verilmistir. Calisma sonucunda yapilandirmaci 6grenme ortami olusturma
becerilerinin 6ntest ve sontest puanlar1 arasinda, anlamli bir farklilik oldugu tespit edilmistir. Ay
zamanda nitel analiz sonuglarmin da bu farklihigr destekledigi goriilmiistiir. Bu gelismeler,
0gretmen adaylarmin goriismelerde verilen egitimin kisisel ve sosyal gelisimlerine biiyiik katki
sagladig1 ve bir konu hakkinda 6grenme ve &gretme becerisi kazanmalarina yardimei oldugu
yoniindeki ifadelerinden tespit edilmistir. Elde edilen sonuglar dogrultusunda, Montessori
yaklagsimina dayalt STEM egitimi ile okul Oncesi 6gretmen adaylarmnin 6zgiiven, azim, kendi
kendine planli 6grenme ve 6z degerlendirme gibi 6z-yonelimli 6grenme becerilerinin gelistigi
sonucuna varilabilir.
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Giris
Glintimiizde bireylerden beklenilen temel 6zellik bilgi tiiketimi yerine bilgiyi tireten becerilerine sahip
olmalaridir. Bilgiyi hazir olarak alip yonlendirmelerle sekillendirerek kullanan bireyler yerine, bilgiyi
yorumlayarak yapilandiran ve yeni bilgilerin {iretilmesi siirecine aktif olarak katihm gosteren bireylere
ihtiya¢ vardir (Cakir & Yalgin, 2022). Bu konuda yapilandirmaci 6grenme ortamlari, bireylere bilgiyi
islemesine, varsayim da bulunmasina, deney ve arastirma yapmasina katki saglayarak tiist diizey
diistinmeye ulasmada bireye firsatlar sunar (Soykara, 2012). Yapilandirmac: 6grenme 6grenciyi bilginin
merkezine alir ve bilginin insasinda 6grencinin kendi 6grenme sistemini olusturarak kendi hizina,
potansiyeline uygun olarak yapilandirmayi temel alir (Sasan, 2002; Windschitl, 2000). Kazanilan her
bilgi bir sonraki bilgiyi yapilandirmaya zemin hazirlar; her 6grencinin yeni bilgi ile 6nceki bilgileri
iliskilendirip 6grendigi fikrini temele almaktadir (Giiven vd., 2018). Yapilandirmacit 6grenmenin
ilkelerinde 6grenme 6zneldir, sosyaldir, duygusaldir, ¢evreden etkilenir, gelisimseldir, siireklidir,
kavramsal bir degismeyi icerir ve 6grenme edilgin bir alma siireci olmayip, etkin bir anlam olusturma
stireci seklindedir (Saban, 2000). Yapilandirmaci 6grenme ile bireyler bilimsel ¢alisma becerileri kazanir.
Yani bilimsel alanda bir¢ok s1g bilgi yerine bireylere daha az konuda ¢ok daha derine inebilme, analiz
edebilme becerisi kazandirir. Yine yapilandirmaci 6grenme becerisi kazanmus bireyler, karsilarina ¢ikan
sorunlar1 ¢oziime ulastirmak icin kaliplasmus bilgilerini degil giincel yaptiklari arastirmalarini,
kesiflerini, hipotezlerini olusturarak fikir tiretmeyi bilirler. Bylece problemin ¢6ziimii i¢in 6nceden
deneyimledigi bilgilerini arastirmalar1 neticesinde edindigi yeni bilgilerle harmanlayarak yapisallasmis
bilgiler elde edilir (Isman, 2002). Yapilandirici 6grenme becerisi gelistirilen bireylerin 6z giiven,
girisimci olma, kendini ifade etme, 6z yonetimli 6grenme, iletisim kurma, olaylara elestirel bakis
agistyla bakma, analitik diisiinme, problem ¢dzme, plan yapma, 6grendiklerini giinlitk yasama aktarma
gibi 21.yy ozelliklere sahip olmasi beklenir (Marlowe ve Page, 1998). Bu becerilere sahip olacak
ogrenciler igin olusturulan 6grenme ortaminda, ilgi cekici egitsel materyallerle (vb.) 6grenme
arzusunun tesvik edilmesi ve siirdiiriilmesini saglamak gerekmektedir. Bu ortami diizenleyecek olan
Ogretmen ise Oncelikle kendisinin bu becerilerini gelistirecek egitimleri almasiun Onemi
vurgulanmaktadir (Yildirim ve Ates, 2016). Fen, Teknoloji, Miihendislik ve Matematik disiplinleri
egitim-6gretim  programlarinda yer alan kazanimlarin gerceklestirilmesinde &grencilerin
yapilandirmaci 6grenme becerilerinin 6nemini vurgulamaktadir (Mertoglu, 2011). Bu durum,
ogrenmeleri daha anlamli hale getirerek kazanimlarin gerceklesmesini; bugiiniin karmasik

problemlerini ¢bzebilecek bireylerin yetismesini saglar (Sasan, 2002).

Yapilandirmaci 6grenme becerisi hizla gelisen gilintimiiz teknolojik caginda bireylerden bekledigi
temel Ozelliklerden biridir. Egitimin yeni hedefi; bilgiyi nasil ve nerede kullanacagini bilen, kendi
O0grenme yontemlerini taniy1p kendi 6grenme siirecini izleyebilen ve etkili bir bi¢cimde kullanan, yeni
bilgiler tiretmede onceki bilgilerinden yararlanan, tilke ekonomisi igin faydali {iretken bireylerin
yetistirilmesidir. Son yillarda 6gretim disiplinlerinin egilimleri goz oniine alindiginda (6zellikle
COVID-19 pandemisinin gelisimi, bilgisayar, mobil ve uzaktan teknolojilerin tanitilmasi ile ilgili
kisitlamalar nedeniyle egitim siirecinin egitim alanindaki modern egilimlerle uyumu; aktif yeni egitim
ekipmaninin dahil edilmesi, yapilandirmaci 6grenme ortamlarinin artirilmasi ve daha ileri mesleki
faaliyetlerle ilgili yeterliliklerin olusturulmasi, gelecekteki uzmanlarin etkili ve kaliteli mesleki egitim
firsatlarin1  genisletecek, arastirma, analitik c¢alisma, deney ve elestirel diisiinme yeteneginin
gelistirilmesi gerekmektedir. (Grunina vd., 2016). Bu hedefe ulasmanin ve giiglii bir gelecek insa
etmenin yolu olarak goriilen, kigilerin birer bilim ve teknoloji okuryazari olarak yetistirilmesi

vizyonunda basariya ulasilabilmesi i¢in 6grenme, 6gretim yontemleri ve 6grenme ortamu ile ilgili egitim
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programinda etkili reformlara gidilmelidir (Alkan, 2021). Bu reformlar arasinda; etkililigi bir¢ok iilkede
kanitlanan, yapilandirmacilik felsefesini barindiran STEM egitiminin yan1 sira okul 6ncesi egitimden
itibaren baslanan Montessori yaklasimi yer almaktadir. Ortak amagclar: iceren bu iki etkili egitimin
birlestirilmesi ile sunulan Montessori yaklasimi temelli STEM egitimleri bireyin yapilandirmaci
ogrenme becerileri kapsaminda yer alan ozelliklerini gelistirmektedir (Cakir vd. 2019). Ozelikle
diinyada okul 6ncesi dénemde verilen egitimlerin 6neminin farkina varilmasiyla, Tiirkiye de dahil
biitiin diinya bu doéneme yonelik Montessori yaklasimi ve STEM egitimi gibi giincel egitim
programlarinda 6nemli bir artis olmustur. Bu programlar modern egitim anlayisini ve ¢ocuklarin 21.yy

ile sosyal becerilerini gelistirmeye yonelik olmasi ile dikkati cekmektedir (Cakir ve Altun Yalcin, 2022).

Okul oncesi donemde Montessori yaklasimi esas almarak uygulatilan oyunlar, ¢ocuga
kazandirilmas: istenilen 6nemli kavram ve beceriler iizerinde planli olarak STEM uygulamalar
icerisinde kullanilabilir. Ozellikle okul éncesi dénemdeki cocuklar etrafinda gerceklesen olaylara ve
nesnelere karst olduk¢a merakli ve arastirmact bir ruha sahiptirler. Planlanan oyun dahilinde soru
sorma, sorgulama ve hipotez olusturmalarina imkan verilerek, ¢ocuklarin STEM alanlarina yonelik
beceri ve bilgileri gelistirilebilir (Cakir, 2022). Bu noktada STEM alanlarinin okul 6ncesi donemde
uygulanan Montessori yaklasimiyla hazirlanan ortamda desteklenerek etkili bir sekilde verilebilecegi
distntilmektedir. Bu diislincenin temelinde Montessori siniflarinda fen, matematik, miihendislik ve
teknoloji entegrasyonunu inceleyen akademisyenler ortaya koyulan, Montessori felsefesinin ve
miifredatinin gesitli yonlerinin STEM egitiminin hedefleriyle uyumlu oldugu ispat1 yatmaktadir (Cakir
ve Altun Yal¢in; 2021; Elkin vd., 2014; Ibes ve Ng, 2011; Rinke vd., 2013; Yildirim, 2021). Her iki yaklasim
da ogrencilerin 6zellikle giiniimiiz dogal diinya hakkinda ilgi ve merakini artirmay1 amaglar. Her
ikisinde de 6gretmenler rehber konumundadir ve 6grenci merkezli yontemleri kullanilir. Her ikisi de
grup calismasimi ve isbirlik¢i 6grenmeyi tesvik eder. Yine her ikisi de, agik veya ortiik olarak,
O0grenmenin ¢ocugun cevre ile etkilesimi ile ortaya ¢iktig1 yapilandirmaci 6grenme yaklasimdan
yararlanir (Rinke vd., 201). Yapilandirmact 6grenme ortami saglanirken temel hedef; (Montessori
temelli STEM egitiminin de esas aldig1) yaparak ve yasayarak, diisiinerek Ogrenmedir. Birey
yapilandirmaci 0grenmede uygulamalar yaparken Ozgiirdiir, Ozgiirce kesfetme (Montessori
yaklagiminin ilkelerindeki gibi) imkani bulur. Sorgulama ve problem durumu (STEM egitimindeki
gibi) olusturmalar1 saglanir (Mertoglu, 2011). Bir disiplinin diger disiplinlerle iliskilendirilmesi
siirecinde gercek yasam problemleriyle baglanti kurulmas1 yaninda 21. yiizyil yasam becerileriyle
desteklenmesi gerekmektedir. Montessori yaklasimi temelli STEM egitimi, bireylerin bilimsel bilgiyi
yaparak yasayarak kazanmalarina yardim eder (Giiven vd., 2018). Yapilandirmaci 6grenmeye gore bilgi
her bir bireyin zihninde farkli sekilde yapilandirilir. Her bireyin farkli sekilde yapilandirdig: bilgiler
bireyin eski bilgilerinden ve yasanmisliklarindan etkilendigi igin eski bilgilerin dikkate alinmasi
gereklidir (Ozmen, 2016). Yapilandirmaci 6grenme, Montessori yaklagimi temelli STEM egitiminin
amaclar1 arasinda yer alan; bireyin ge¢mis bilgi ve deneyimlerinin, yeni edinecegi deneyimlerle
birlestirmesi, icsellestirmesi olarak da tanimlanabilir (Baytok, 2007). Eger birey yeni bilgileri zihninde
biitiinlestiremezse o bilgiler zihninde sadece bilgi birikimi olarak kalacaktir. Yapilandirmacilik da
bilginin birikimi, ezberi ya da tekrar1 degil, bilginin transferi ve yeniden yapilandirilmas: sz
konusudur. Yine 6grencilerin bireysel farkliliklarini gdz oniine alarak onlarin bireysel ihtiyaglarina,
ilgilerine ve deneyimlerine, giiclii ve zayif yonlerine gore degerlendirerek ©grenmeler
gerceklestirilmesine dnem verir. Programa siki siki baglh kalmak yerine, konular1 segmek ve kendi

sartlarina uyarlama tercih edilir. Ogrenciler arasinda rekabet olusturulmaz. Bunun yerine bilgiyi ve
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sorumluluklar1 paylasmayi, birbirlerine saygi duymayi 6gretir. Ogrenmenin sorumlulugu 6gretmen ve

0grenci tarafindan paylasilmaktadir (Jonassen, 1994; Karadag vd., 2008).

Bilgideki hizli degismeler ve gelismeler bireyin 6z yonetimli 6grenme yontemlerini, var olan
becerilerini yiikseltmek i¢in yasam boyu 6grenen olmalarinmi gerektirmektedir. Bunun i¢in de egitim
sisteminde 6grenme ortamlarinin bireylerin kendi 6grenme siirecini yonetebilmeleri ve yasam boyu
Ogrenimlerini destekleyici formatta diizenlenmesine ihtiya¢ duyulmaktadir (Kaya vd., 2010). Tam bu
noktada olusturulan yapilandirmaci 6gretim ortamlari, bireylere cevreleriyle daha fazla etkilesimde
bulunmalarina olanak saglayan, isbirligine ve probleme dayali 6grenme yontemlerini esas alan ve
ortamda Ogrenenleri aktif kilarak etkili 6grenmelere katki saglamaktadir (Karadag vd., 2008). Bu
ortamlarda gerceklestirilen egitimlerin bireylerin 6z yonetimli 6grenme ve yasam boyu 6grenme
becerilerinin gelisimine katki sagladig1 belirtilmistir (Kaya vd., 2010). Literatiir sonuglarinda ise
yapilandirmact 6grenme ortamlarini olusturacak Ogretmenlerin bu konuda kendilerini yeterli
gormedikleri tespit edilmistir (Cayli, 2017; Demirci, 2009; Karadag vd., Mertoglu, 2011). Yine bir¢ok
arastirmada, yukarida verilen becerileri kazandirmada okul 6ncesi donemden itibaren baslanilmasi
gerektigi ve Ogretmenlerimizin gerek hizmet Oncesi gerekse hizmetci egitimlerle bu alanlarda
donanimli hale gelmelerinin 6nemi vurgulanmaktadir (Ibes ve Ng, 2011; Rinke vd. , 2013; Szostkowski,
2017). Bu dogrultuda yapilan arastirmada Uzaktan Montessori yaklagimi temelli STEM egitimlerinin
okul oncesi 6gretmen adaylarinin yapilandirmact 6grenme ortami olusturmadaki bilgi-becerileri

uzerindeki etkisi incelenmistir.

Yontem
Arastirma Modeli

Calismada acgiklayict karma yontem kullanilmistir. Bu desende arastirmaci, arastirma probleminde ilk
Once nicel verileri toplar ve analiz eder. Daha sonra nitel verileri nicel sonuglarii agiklamak ve
desteklemek igin toplar, birbiriyle iliskilendirir (Bityiikoztiirk vd., 2016). Arastirma grup modeli ise tek
grup on-son test modelidir. Bu model, uygulamanin arastirma grubu {iizerindeki etkisini én-sontest

puanlarini karsilastirmaktir (Cohen ve Marison, 2007).
Arastirma Orneklemi

Arastirmada ulasilabilir evren ve amaghi Ornekleme yontemi kullanilmistir. Amagh Ornekleme,
arastirilacak konuya iliskin 6nemli bilgilere ulasmada arastirmaciya yardimci olur ve arastirilmasi
istenen konunun derinlemesine incelenmesini saglar (Patton, 2018). Orneklem grubu bir devlet
tiniversitesindeki okul Oncesi 6gretmenligi boliimiinde Ogrenim goéren 53 Ogretmen adayindan
olusmaktadir. Arastirmaya katilan 6gretmen adaylar1 daha dnce STEM ve Montessori uygulamali
etkinliklerine y6nelik egitim almadiklar1 (bazilar1 teorik anlamda okul 6ncesi boliimii geregi Montessori
hakkinda azda olsa bilgiye sahiptir) belirtilmistir. Daha sonra katilimcilara 14 hafta boyunca haftada 2
ders saati olmak tizere Montessori yaklasimi temelli STEM etkinlikleri uygulatilmistir.

Veri Toplama Araclan

Okul 6ncesi 6gretmen adaylarinin yapilandirmact 6grenme ortami olusturabilme becerilerini 6lgmek
igin, Bay (2008) tarafindan Tiirkgeye uyarlanan “Yapilandirmact Ogrenme Ortami Olusturma” Slcegi
kullanilmistir. Bay (2008), Tenenbaum ve arkadaslar1 (2001) tarafindan hazirlanmis olan yapilandirmaci
O0grenme ortamu Olgegi calismasi sonucunda 52 maddeden olusan bes likertli bir 6lgek hazirlamistir.

C)lgek; O0grenme sorumlulugunu alma, elestirel diisiince, degerlendirme, fiziksel ortam, simf dili,
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yontem- teknik ve giidiilenme, gercek yasamla iliski ve 6gretmen rolii olmak tizere dokuz alt boyuttan

olusmaktadir. Giivenirligi ise 0,85 tir.

Yar1 yapilandirilmis goriisme formu ise 7 agik uglu sorudan olusmaktadir. Sorularin gegerliligi igin
nicel dlgegin maddeleri ve alt boyutlar1 dikkate alinmistir. Amacina uygunlugu ve giivenilirligi icin

sorular 3 uzmana (fen, egitim bilimleri alanlarinda) inceletilerek onaylar: alinmaistir.
Veri Analizleri

Calismada elde edilen nicel veriler istatistiksel analizlerden 6nce normallik degerlerine bakilmistir.
Sonuglarda yapilandirmaci 6grenme verileri ve alt boyutlarindan dort tanesi; gercek yasamla iliski,
elestirel diislince hakkinda, smif dili, degerlendirme boyutlarinin betimsel istatistik degerleri ve
Kolmogorow (p<0,05) degeri normal dagilim gostermemistir. Bu sebeple puanlar arasi farklilig: tespit
amagh uygulanacak olan iligkili Orneklem t testinin nonparametrik karsiigi wilcoxon testi
uygulanmistir. Normal dagilim gosteren dort alt boyuta ise parametrik test olan iligkili 6rneklem t-testi

uygulanmistir (Clements, 1999).

Nitel verilere ise igerik analizine uygun olarak once goriismeler rapor haline getirilmistir. Sonra her
soru i¢in ayr1 kod ve kategorileri olusturularak yorumlanmistir. Veri analizlerinin giivenilirligi icin ti¢
uzmana ayri ayri analiz yaptirilmistir. Ardindan sonuglar birlestirilerek icerik analizi giivenirlik degeri
%85 bulunmustur. Kodlayicilar arasi giivenilirlik degeri %70 istii olmasi giivenilir oldugunu gosterir
(Yildirim & Simsek, 2008).

Siireg

Calismanin siirecinde Oncelikle verilecek egitim kapsamindaki etkinliklere yonelik arastirmact
tarafindan alan taramasi yapilmistir. Bu taramalarda etkinliklerin, adaylarin alan bilgilerini kullanarak
yeni {irlinler tasarlama heyecani olusturmasina, Montessori yaklasimi ve STEM felsefesini
barindirmasina, ve yapilandirmact 6grenme ortamlar: sunabilmesine 6nem verilmistir. Yine adaylarin
uygulamalarda karsilasacaklar1 problemlerin ¢dziimiine yonelik bir 6nceki yaptiklar1 uygulamadan
edindikleri bilgi ve tecriibeleri barindirmasi, meslek hayatlarinda farkli uygulama alanlar1 sunmasi ve
kisisel-sosyal gelisimlerine katki saglayacak diizeyde olmasina dikkat edilmistir.. Calisma siiresi toplam
14 hafta, haftada 2 ders saati seklinde siirmiistiir. Uygulamalar bizzat alanda uzmanin rehberliginde 53
okul Oncesi O0gretmen adaylariyla gergeklestirilmistir. Uygulamalarin gergeklestirilmesi siirecinde
Covid-19 dénemine denk gelmesi nedeniyle uzaktan egitimle, hem tiniversitenin olusturdugu uzaktan
egitim sistemiyle hem de whatsapp iizerinden gruplar olusturularak goriintiilii ortamlarda egitimler
gerceklestirilmistir. Uygulamalarda giinliik yasamda kolayca bulunabilen, geri doniisiimii ve maliyeti
uygun olan basit materyaller (sise, kola kutusu pipet, karton-kagit, yalitan elektrik kablolari, dil cubugu,
¢op sis gibi) kullanilmistir. Uygulamalara ge¢meden 6nce 6gretmen adaylarina STEM egitimi ve
Montessori yaklasimi hakkinda kisa teorik bilgiler verilmistir. Daha sonra dnceden uzman tarafindan
belirlenen 14 ayr etkinlik i¢in dort kisiyi gecmeyen kendi icinde ayri ayri sanal alanda gruplar
olusturulmustur. Biitiin bu sanal gruplardaki bireylerde ek olarak {iniversitenin egitim i¢in ¢evrimigi
sunulan ortamlarda egitmen rehberligine bagli ders ortamlarindadir. Her hafta haftanin etkinligi
hakkinda adaylara problem durumu ve nasil yapacaklar: hakkinda teorik bilgiler (gerekli olan fen ve
matematik gibi bilgiler, yapilacak etkinligin cizimle gorsellestirilmesi gibi) verilerek etkinligi uzaktan
whatsapp vb. gruplarla goriintiilii olarak grup mantigiyla bireysel olarak olusturmalar: istenmistir.
Ayrica etkinliklerde 6zgiinlitk esas alinmistir yani belirli bir kaliba konulup herkesin ayni {iriin

olusturmasi degil, grupla isbirligi icinde istisare ederek verilen probleme ¢oziim {iretmeleri ve 6zgiin
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trtinii tasarlamalar1 saglanmistir. Egitmen biitiin bireyleri, gruplar: siire¢ boyunca g¢evrimigi olarak
takip etmis ve rehberlik yapmistir. Her grup iirtiniinii tasarladiktan sonra toplu ders ortaminda
sunumlari ve tanitimlari saglanmistir. Ayrica etkinliklerde 6zgiinliik esas alinmis, yani belli bir kaliba
sokulup herkesin aymni iiriinii ortaya ¢ikarmas: degil, verilen probleme ¢6ziim {iretmeleri ve grupla
isbirligi icinde 6zgiin iiriinii tasarlamalar1 istenmistir. Egitmen siire¢ boyunca tiim bireyleri ve gruplari
online olarak takip etmis ve yonlendirmelerde bulunmustur. Her grup iiriinlerini tasarladiktan sonra
toplu bir ders ortaminda sunumlar1 ve tanitimlar: yapilmistir. Etkinliklerin icerigi ile ilgili Montessori
yaklasimi temelli STEM egitimi arasinda karistirilabilecek bazi 6nemli notlar1 belirtecek olursak;
etkinliklerde STEM egitimi uygulanmistir. Sadece Montessori yaklasiminin felsefi ilkeleri temel alinmis
ve STEM uygulamalaria entegre edilmistir. Montessori yaklasiminda STEM egitimi yoktur ancak
bireye sagladig1 ortak beceri ve hedefler nedeniyle Montessori felsefesi temelinde STEM uygulamalar:
okul 6ncesi donem ¢ocuklarina aktarilarak daha kalici 6grenme saglanmaktadir (Cakir vd., 2019). Bu
goriis dogrultusunda 6gretmen adaylar i¢in hazirlanan STEM etkinliklerine Montessori felsefesi ve
ilkeleri entegre edilmistir. Bu durumun, nasil entegre edildigi bir 6rnek {izerinden agiklanacak olursa;
Montessori yaklasiminin felsefesinde materyallerin ilgi c¢ekici, canli ve renkli olmasi esas almir. Bu
dogrultuda STEM uygulamalarinda kullanilan materyallerde olusturulan tasarim siislemeleri igin farkli
renk ve cgesitler kullanilmistir. Yine Montessori yaklasiminda uygulamal: giinliik yasam egzersizleri ve
duyussal alanlar yer almaktadir. STEM etkinliklerinde tasarim yapma ve uygulamalarda farkl
materyalleri bir araya getirerek iletisim kurmada duyussal alanlara deginilmis ve somut tiriinler ortaya
cikarilmistir. Ayrica olusturulacak tasarimlarda giinlitk yasamla ilgili gercek bir problem durumu
verilerek uygulamalar gerceklestirilmistir. Montessori felsefesinde materyaller tekrarlanabilir 6zellige
sahiptir ve birey istedigi materyali secerek istedigi sirada baslayabilir. Uygulamalarda STEM
etkinlikleri i¢in kullanilan motor, ara kablo, pil vb. malzemeler her hafta farkli tasarimlarin yapiminda
tekrar tekrar kullanilmak iizere secilmistir. Yine farkli motor ¢gesitleri sunularak 6grenci bir malzemeden
Ornegin motordan istedigi motoru secebilmektedir. Etkinlik kapsaminda sunulan malzemeler igin
adaylara bulunduklar1 ortamda aym isleve sahip farkli bir malzeme se¢me Ozgiirliigii taninmistir.
Ayrica etkinliklerde Montessori yaklasiminin 6zgiinliik ve 6zgiirliik felsefesinden yola ¢ikilarak STEM
tasarimlar: belli bir kaliba sokulmamis ve her bireyin (grubun) ayni {irlinii ortaya gikarmas: degil,
problem durumu dogrultusunda farkli tasarimlar yaparak kendi yaraticiik becerilerini ve
ozgiinliiklerini kullanmalar1 istenmistir. Montessori yaklasim felsefesindeki zorluk ve karmasiklik
sirasina gore olusturulan etkinliklerde basitten zora dogru ilerleme prensibine dayanan STEM
etkinliklerinde her hafta bir sonrakine gore daha zor uygulamalar yapildi. Yine Montessori'nin sosyal
ogrenme ilkesi olan kendine, baskalarina ve ¢cevreye sayg1 duymay1 6grenme, tek basina ve baskalariyla
birlikte c¢alisma becerisi kazanma ilkesi dogrultusunda STEM etkinlikleri yapilirken gruplar
olusturuldu. Montessori yaklasiminin gerceklik ve dogallik ilkesinden yola c¢ikilarak STEM
etkinliklerinde kullanilan malzemeler gercek hayatta ve dogada bulunan malzemelerden secilmistir
(pet sise, toprak, tahta ¢cubuklar, su, pil, kablo vb.). Bu kapsam dogrultusunda ornekler ¢ogaltilmis ve
arastirmada uzaktan Montessori yaklasiminin ilkeleri temel alimarak STEM uygulamalar
gergeklestirilmistir. Ornek vermek gerekirse; giinliik hayatla ilgili bir problem durumu belirlendi;
Trafik 1siklar1 nasil ¢alisir? Adaylara oncelikle elektriksel iletkenlik, seri-paralel baglant: vb. konularda
bilgi verildi. Ardindan her gruptan etkinlik kapsaminda belirlenen malzemeleri (teneke kola kutusu,
LED, dil ¢ubugu vb.) kullanarak 2 saatlik bir siire icerisinde 1siklarin sirayla yanip sondiigii bir trafik

lambasi tasarlamalar: istenmistir. Egitmen siire¢ boyunca sadece rehber konumunda olmustur.
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Bulgular

Yapilandirmact 6grenme ortamui 6lgegi ve alt boyutlarina iliskin puanlarin normal dagilimlar: analiz
edilmistir. Bu analiz sonucunda sadece 3., 6., 7., 8. ve 9. Alt boyutlarda normal dagilim goriilmiistiir ve
On-sontest arasi farki bulmak i¢in iligkili 6rneklem t-testi yapilmistir. Normal dagilim gostermeyen
verilere bu analizin nonparametrik karsiligi olan wilcoxon isaretli siralar testi yapilmistir. Asagida
biitiin nicel ve nitel veri analiz sonuglar: tablolar halinde verilerek yorumlanmaistir.

Tablo 1. Yapilandirmact Ogrenme Ortam Olgegine Iliskin Wilcoxon Isaretli Siralar Testi Sonuglart

Olciimler Siralar N Sira Sira z P
ortala toplami
masi
Yapilandir Negatif 2 9,75 19,5 -5,966 ,000
maci sontest siralar 48 26,16 1255,50
- Pozitif siralar 0
Yapilandir Fark
maci1 Ontest olmayan

Montessori yaklasimi temelli STEM egitimlerinin adaylarin yapilandirmaci 6grenme ortami
olusturma 6lgegine iligskin 6n test ve son test puanlar: arasindaki fark: belirlemek icin paired samples t-
testinin (puanlariin normal dagilmamasi nedeniyle) nonparametrik karsilig1 olan Wilcoxon isaretli
siralar testi yapilmustir. Sonuglarda on-test ve son-test puanlar1 arasinda anlamli bir fark gortilmiistiir
(Z =-5,966; p=,000 <,05).

Tablo 2. Yapilandirmact Ogrenme Ortami Olgeginin 1., 2., 4. ve 5. Alt Boyutlarma Iliskin Wilcoxon Isaretli
Siwralar Testi Sonuclar

. 1
Olcimler Siralar N Sira Sira 2 p
ortalamasi toplami1

Negatif siralar 4 15,00 60,00
L-Alt boyut Pozitif siralar 38 22,18 843,00 4,911 ,000
son— Ontest

Fark olmayan 8

Negatif siralar 13 19,00 247,00
2.Alt boyut Pozitif siralar 33 25,27 834,00 3,211 ,001
son-On test

Fark olmayan 4

Negatif siralar 2 425 8,50
4.Alt boyut Pozitif siralar 48 26,39 1266,50 -6,082 ,000
son-On test

Fark olmayan 0

Negatif siralar 6 14,83 89,00
5.Alt boyut Pozitif siralar 43 26,42 1136,00 5,213 ,000
son-On test

Fark olmayan 1

1.Alt boyut: Gergek yasamla iliski, 2.Alt boyut: Elestirel diisiince hakkinda, 3.Alt boyut: Ogrenme sorumlulugunu
alma-6grenci rolii, 4.Alt boyut: Sinif dili, 5.Alt boyut: Degerlendirme, 6.Alt boyut: Fiziksel ortam, 7.Alt boyut:
Ogretmen rolii, 8.Alt boyut: Ogretim siireci-yontem, 9.Alt boyut: Giidiilenme

Yapilandrimaci 6grenme ortami olusturma olgeginin Tablo 2’ deki alt boyutlarina iligkin Wilcoxon
isaretli siralar testi sonuglarina yer verilmistir. Okul oncesi 6gretmen adaylarinin yapilandirmaci
O0grenme ortami olusturma 6lgegi alt boyutlari olan gercek yasamla iligki (1.alt boyut), elestirel diisiince
(2.alt boyut), siuf dili (4.alt boyut) ve degerlendirme (5.alt boyut) on test-son test puanlari arasinda
anlamli bir fark goriilmiistiir (Z1=-4,911; Z>=-3,211; Z5=-6,082; Zs+=-5,213; p<,05).
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Tablo 3. Yapilandirmact Ogrenme Ortami Olgeginin 3., 6., 7., 8. ve 9. Alt Boyutlarma Iliskin Paired
Samples T-Testi Sonuclar

Olgiimler N X Ss T P
3.Alt boyut 6n 50 24,32 3,346 -7,464 ,000
3.Alt boyutson 50 29,20 3,608

6.Alt boyut 6n 50 13,24 3,755 -9,025 ,000
6.Alt boyutson 50 19,78 3,558

7.Alt boyut 6n 50 19,38 2,562 -4,447 ,000
7.Alt boyutson 50 21,60 2,813

8.Alt boyut 6n 50 9,92 2,640 -13,652 ,000
8.Alt boyutson 50 17,22 2,178

9.Alt boyut 6n 50 31,78 5,898 -7,787 ,000
9.Alt boyutson 50 39,28 3,741

1.Alt boyut: Gergek yasamla iliski, 2.Alt boyut: Elestirel diisiince hakkinda, 3.Alt boyut: Ogrenme sorumlulugunu
alma-6grenci rolii, 4.Alt boyut: Sinif dili, 5.Alt boyut: Degerlendirme, 6.Alt boyut: Fiziksel ortam, 7.Alt boyut:
Ogretmen rolii, 8.Alt boyut: Ogretim siireci-yontem, 9.Alt boyut: Giidiilenme

Yapilandrimaci 6grenme ortami olusturma Olgeginin Tablo 3’teki alt boyutlarina iliskin paired
samples t-test sonuclarina yer verilmistir. Sonuglara gore 6grenme sorumlulugu alma (3.alt boyut),
fiziksel ortam (6.alt boyut), 6gretmen rolii (7.alt boyutu), 6gretim siireci (8.alt boyut) ve giidiileme (9.alt
boyut) boyutlarinin 6n-sontest puanlar: arasinda anlamli fark goriilmiistiir. (t50: -7,464; p=,000< 0.05;
t50: -9,025; p=,000< 0.05; t50: -4,447; p=,000< 0.05; t50: -13,6525; p=,000< 0.05; t50: -7,787; p=,000< 0.05).
Biitiin bu sonugclar g6z oniine alindiginda Montessori yaklasimi temelli STEM egitimlerinin okul &ncesi
o0gretmen adaylarinin yapilandirmaci 6grenme ortami olusturma becerileri {izerinde olumlu yonde
etkiler olusturdugu yorumu yapilabilir. Nitel Verilerin Yorumlanmast

Tablo 4. Montessori Temelli STEM Egitiminin Sizin Ogrenme Yasantinmiza Katkist Oldugunu Diisiiniiyor
Musunuz? Neden? Nasil?

Egitim oncesi miilakat sonuglar1

Kategori Kod Ad: Frekans(F)
Fikrim yok

On yarg1

Yanlis yonlendirme

Katki saglama

Duygu-Diistince

Eski-yeni bilgi
Ogrenme Yasantist Egitim icerigi
Somut egitim

NN DN = WO

Egitim sonras1 miilakat sonugclar1

Giinliik yasam becerileri
Hayatla fligkisi Gelecek yasant1
Giinliik hayat problemleri

Kolay 6grenme
Yeni metotlar 6grenme
Hizli 6grenme
Eglenceli 6grenme
Eski bilgileri pekistirme
Yaparak-yasayarak
Gozlemleyerek-
deneyerek
Problemler
Coziimler
Egitimin Faydalar: Kazanimlar

Okul 6ncesi

Fen bilimleri

Ogrenme

[ N S SN = IS O NG |

—_ R e e
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Robotik uygulamalar
Katki saglama
Eglenceli etkinlikler
Aktif kullanma
Egitim gercevesi

Kanaat getirme
Ozgiiven kazanma
D Diisii

HygH-tstnee Cesaretlendirme
Yapabilme-basarma

duygusu

=N = = N(= = O =

w

Elestirel diistinme
Zihinsel Aktivite Yaratic fikirler
Yeni bilgi-beceriler

N =

Tablo 4" te 0gretmen adaylarinin cevaplar: incelendiginde egitim Oncesi ve sonrasi olmak tizere
toplamda yedi kategori olusturulmustur. Egitim verilmeden 6nce adaylar; alacaklar ilgili egitimlerin
O0grenme yasantilar: {izerinde ne gibi katki saglayacagini bilmediklerini, bazilar1 6grenecekleri yeni
bilgilerin eski bilgilerini yok edip yanlis 6grenmelere sebep olacag1 6n yargisina kapildiklarini, bazilar:
ise egitim hakkinda fikirleri olmadiklarini, bazilar1 da somut bir egitim sistemi olmasi nedeniyle katkilar
saglayabilecegini belirtmislerdir. Egitim sonrasi cevaplarda ise adaylar; aldiklar1 egitimin 6grenme
yasantilarina katki sagladigini, gilinliik yasam becerilerinin daha aktif olarak kullanmaya basladiklarinm
ve bunlarin gelecek yasamlarinda kolayliklar saglayacagini, eski ve yeni bilgilerini karsilastirarak farklh
yeni 0grenimler gerceklestirdiklerini ve giinlitk yasam problemlerinin farkina varabilmelerine katki
sagladigini belirtmislerdir. Bu kodlarda 6gretmen adaylar1 verilen egitimin 6grenmelerine yonelik
ozellikle fen bilimleri konularimni bizzat yaparak yasayarak, gozlemleyerek daha kolay &grenimler
gerceklestirdiklerini, 6grenme yasantilarina yeni bilgiler kattigini, eski bilgilerini uygulamalarla
pekistirdigini belirtmislerdir. Ayrica ¢ocuklara gerekli kazanimlar1 daha eglenceli ve hayatin iginden
etkinlikler sunarak aktif &grenimler gerceklestirdiklerini, zor goziiken fen bilimleri konularin
ogrenilmesinde kolaylik sagladigini, okul oncesine yonelik yeni bilgi ve kazanimlar edindiklerini,
giinlitk yasamlarindaki sorunlara ¢oziimlii bakis agisiyla yaklasabildiklerini, teknolojik ¢aga yonelik
becerilerinin(elestirel diisiinme, yaraticilik, problem ¢6zme gibi) gelisimine katki sagladigini ve robotik
uygulamalar1 hakkinda bilgi sahibi olduklarini belirtmislerdir. Basarma, yapabilme duygusunu
kazandiklarini, gercek yasam problemlerinin farkina varmalarini sagladigini, fen bilimleri konularini
deneyerek gozlemleyerek yapmalar: 6grenme-6gretme konusunda cesaretlendirdigini 6zgiivenlerine
katki sagladigini, elestirel, kritik diistinme becerilerini kazandirdigini, yeni bilgi, beceri ve yaratici
fikirler edindiklerini belirtmislerdir.

Tablo 5. Montessori Temelli STEM Egitiminin Gercek Yasamla Iliskili Oldugunu Diisiiniiyor Musunuz?
Nasil?

Egitim 6ncesi miilakat sonuglar
Kategori Kod Ad: Frekans(F)
Fikrim yok

- Bagdastiramamak
Diistince .
Teorik uygulamasi

Somut egitim

Yasamla baglantili olma
Gergek hayattan uzak olma
Fizik

Kimya

Yasamla fliski

_ =N R = =

Egitim sonras1 miilakat sonuglar1
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Matematik konular:
Fen konular1
Egitim-Disiplin Yontem-strateji
Teorik bilgi
Materyaller

W R N =R =

N

Toplumun yansimasi
Gergek yasam
Yagamla i¢ ice olma
Giinliik yasam becerisi
Uretkenlik
Egitime aktarma
Insa etmek
Bloklar kullanma
Motorlarin ¢alisma prensibi
Kalic bilgiler
Problemler
Coztimler
Sahit olmak
Somutluk
Duygu-Diisiince Fark etmek
Mliskilendirmek
Birebir uyumlu olma

—_
W

Hayatla Tliski

Bilgi-Beceri

= Ol W R == W NN R R R ==

Tablo 5" de soruya iliskin adaylarin cevaplar: incelenerek egitim 6ncesi cevaplar ve egitim sonrasi
cevaplar olmak {izere toplam 7 kategori olusturulmustur. Egitim 6ncesi cevaplarda adaylar, fizik ve
kimya gibi konular1 gercek yasamla bagdastiramadiklar: icin STEM’ inde gercek yasamdan uzak
oldugunu diistindiiklerini bazilar1 da yasamla baglantis1 olabilecegini belirtmislerdir. Egitim sonrasi
cevaplarda ise adaylar verilen egitimin gercek yasamla iliskili oldugunu; tas ve toprak gibi dogal
malzemeleri icermesinden bagdastirdiklarini, giinlitkk yasamlarindaki olaylarin agiklamasim
yapabildiklerini, sorunlarin farkina varabildiklerini, fen ve matematik gibi konularmn iceriginde yer alan
teorik bilgilerin gercek yasamla birebir iliskili oldugunu fark ettiklerini ve egitimlerde uygulanan farkh
yontemler sayesinde ogretilen bilgilerin kalicilig1 saglandigini belirtmislerdir. Yapilan uygulamalarin
giinliik yasamla ig ige olan konular1 ele aldigini, 6grenilen konular1 birebir hayata tasiyip uygulama
alanlar1 bulduklarini boylece giinliik yasam becerilerini gelistirdigini, Montessori felsefesi temel
alinarak yapilan STEM etkinliklerinden ornekler vererek gercek yasamla iliskili oldugunu
savunmuglardir. Etkinliklerde kullamilan bloklarla tasarimlar ingsa etmek, basit elektrik devreleri
kurarak bir motorun ¢alisma prensibini 6grenmek ve bunlari ¢ocuklara yaptirirken gercek yasamla
iliskili sorular sorarak egitime aktarmak ve kalicilig1 saglamak gibi ifadelere yer vermislerdir.

Tablo 6. Montessori Temelli STEM Egitiminde Diisiincelerini Ozgiirce Ifade Edebilecegin Bir Ortam Olustu
Mu veya Olusturur Mu?

Egitim 6ncesi miilakat sonugclar1

Kategori Kod Ad1 Frekans(F)
Fikrim yok

Varsayimlar

Uygun ortam

@Zgﬁr

Duygu-Diistince

Kargilikli iletisim
Ozellikler Cocuk becerisi
Ogretmen odakli

= N DNP WDN

Egitim sonras1 miilakat sonuglar1
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Hissetmek

Sahit olmak

Basa ¢ikabilmek

Saygi

Kendini gerceklestirme

Ozgiin uygulamalar yapabilme
Coziimler tiretme

Ozgiir ifadeler sunma 10
Yeni bilgi 6grenimi

Duygu

WKk WINNRPR, DN =

Kisisel Geligim

[6V]

Fikir aligverigleri
Problem ¢bzme
Yaratici diigtinme
Tasarim fikri

Zihinsel Aktivite

Sinir i¢ine hapsolmamak
Egitim Ozellikleri Ozgiir diistinme yapist
Gozlem yapma

Biitiinlestirilmis egitim

== W N R = O

Tablo 6’ da soruya iliskin cevaplar1 incelenerek egitim dncesi cevaplar ve egitim sonrasi cevaplar
olmak {izere toplam alt1 kategori olusturulmustur. Egitim oncesi cevaplarda baz1 6gretmen adaylar1
Montessori egitim hakkinda 6grenci merkezli oldugunu, karsilikli etkilesim ve iletisim kurulan alanlar
icerdigi bilgisiyle diisiincelerin 6zgiirce sunulabilecegi uygun ortamlarin olusacagini varsaydiklarini,
bazi adaylar ise STEM’ in sadece egitmen odakli oldugunu ve c¢ocuklara yonelik becerileri

barmdirmadigim diisiindiiklerini belirtmislerdir.

Egitim sonrasi cevaplarda adaylar, diisiincelerini birbirlerine 6zgiirce ifade ettikleri ortamlara sahit
olduklarmi, uygulamalardaki sorunlar1 giderebildiklerini ve Onerilerini o6zglirce arkadaslarina
sunabildiklerini, birbirlerinin fikirlerine saygi duymay1 6grendiklerini, kendi &zelliklerini kesfetme
imkan1 bulduklarini, etkinlikler i¢in sunulan malzemeleri alternatiflerden kendilerinin segebilme
imkanmin olmasi fikirleri 6zgiirce sunabilme konusunda bir kanit olusturdugunu ve 6zgiin {iriinler
tasarlama becerilerini olusturdugunu, yeni bilgiler edindiklerini, problemleri ¢6zebilme ve arastirma
yapma becerisi kazandiklarini belirtmislerdir. Yine verilen egitimin diger disiplinlerle biitiinlestirilmis
olmasi siire¢ boyunca herhangi bir smur igine hapsolmadan gozlemler yapabildiklerini ve bilgiler
ogrendiklerini belirtmislerdir.

Tablo 7. Montessori Temelli STEM Egitiminin Yapilacag Fiziksel Ortam Nasil Olmalidir? Neden?

Egitim sonras1 miilakat sonuglar1

Kategori Kod Ad1 Frekans(F)
Giivenli

Ferah

Materyal erisim kolaylig1

Yagam alanlart

B W N N

Smif Ortami Ozellikleri o .
Fiziksel ortam uygunlugu

Rahat olmal1 1
Gorsel tasarimla destekli
Hareket kolaylig:

—_

Teknolojik materyaller
Siyah-beyaz tahta

Is saghgt

@grenci fiziksel gelisim uygunlugu

Smif Materyalleri

Oyunla 6grenme

Ofrenme Yeni bilgiler 6grenme

— W = = Ul
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Kavrayarak 6grenme
Kolay 6grenme
Matematik

Teknoloji

Deneyler yapma

Egitim Icerigi Somut deneyimler
Egitici oyunlar
Ogretmen rehberligi
Bagimsiz olma

—m R, NN R NN R

Tablo 7’ de soruya iliskin adaylarin egitim sonrasi cevaplari incelenmis ve toplam 4 kategori
olusturulmustur. Bu kategorilerde adaylar Montessori temelli STEM egitiminin yapilacagi siuf
ortamindan ve materyal Ozelliklerden bahsetmislerdir. Bunlar ortamin genis, ferah, aydinlik, cesitli
alanlarda saglik acisindan giivenli, etkinlikler esnasinda 6grencinin kolay hareket edebilecegi ve ¢ok
amacgh yasam alanlarim1 barindirmasi, okuma alanlari olmasini, teknik ag¢idan donanimli, gorsel
materyallerle desteklenmesini, materyallerin boyutlar1 ve erisimi ¢ocuklarin gelisimlerine uygun
olmasinin gerektigini; siniflardaki masalarin, dolaplarin (vb.) ¢cocuklarin fiziksel gelisimlerine uygun
boyutlarda olmasini, STEM egitiminin somut bir egitim olmasi nedeniyle smiftaki materyallerin
¢ocugun yeni seyler 6grenip kavramasina ve somut deneyimler sunabilmesine yardimci olacak iyi
tasarlanmis materyallerin olmas: gerektigini, is sagligi konusunda gerekli onlemlerin alinmasini,
smiflarda akilli tahtalar, projeksiyonlar, tepegdz, normal yazi tahtas1 gibi materyallerinde bulunmasi
gerektigini belirtmislerdir. Yine sinifin fiziksel anlamda deneyler yapmaya elverisli, matematik ve
teknolojiye dair bolca malzeme bulunmasi gerektigini, 6grencilerin 6gretmenden bagimsiz olarak
etkinligini kendisi tamamlayabilecek ortamlar olmasini ve egitici oyunlar yardimiyla desteklenmesi
gerektigini belirtmislerdir. Boyle bir ortam ¢ocuklarin oyunlar oynayarak hem kolay hem de kavrayarak
kalic1 6grenmeler saglanacagini ifade etmislerdir.

Tablo 8. Montessori Temelli STEM Egitiminde Ogretmenin Rolii Nasil Olmalidir? Neden?

Egitim sonras1 miilakat sonuglar1

Kategori Kod Ad1 Frekans(F)
Rehber olmak

Onciiliik etme

Ogrenme siireglerini planlama

Miidahale etmemek

Model olma

Gosterip yaptirma

Yaparak-yasayarak 6grenme

Gozlemlemek

—_
N

Ogretmen Roli

Ogretim Yontem-Teknikleri

Biligsel gelisim
Kazanimlar Fiziksel gelisim
Ust seviyede gelisim
Aktif
Ogrenci merkezli
Kolay 6grenim
Ezber bilgi
Diinyay kesfetmek
Fikirlere saygt duyma
Bilgi edinme
Ozgiirce uygulama yapma

Ogrenme

Kisisel Gelisim

NN R R[(R R RPRDNDRR R, R,IOON R =N R

OJCES, 2025, 3(5), 81-121



Montessori yaklasimi temelli STEM egitimlerinin 93

Tablo 8’ de soruya iliskin adaylarin egitim sonrasi cevaplari incelemis ve 5 kategori olusturulmustur.

Bu kategorilerde adaylar aldiklar: egitime yonelik 6gretmenlerin sahip olmasi gereken rollerden ve
sundugu kazanimlardan bahsetmislerdir. Adaylar, 6gretmenlerin egitimler esnasinda ¢ocuklara karsi
gozlemci ve rehber konumunda olmalarini, 6grenimin saglanabilmesi i¢in ¢ocuklara onctiliik etmesini,
egitim kazanimlar1 temelinde hazirlanmis ortamda serbest birakarak miidahalede bulunmadan
O0grenmelerine firsat vermesi, gretim ortam ve planlamasini hazirlamasini, yol gosterici olmasini,
¢ocugun davraniglarimi gozlemleyerek diinyay: kesfetmesine rehberlik etmesi gerektigini, onlarin
fikirlerine sayg1 duymasi gerektigini ve fikir olusturacaklar1 yonler hakkinda bilgi vermesi gerektigini,
etkinliklerde gosterip yaptirma yontemini kullanarak esasa uygulamaya yonelik 6n hazirlig
saglamasini, c¢ocuklara bilgiyi Ogretmede yaparak-yasayarak oOgrenmeyi saglamasi gerektigini
belirtmiglerdir.
Tablo 9. Montessori Temelli Yapilan STEM Egitiminde Sizce Ne Gibi Problemlerle Karsilasilabilir? Nasil?

Egitim sonras1 miilakat sonuglar1

Kategori Kod Ad1 Frekans(F)

Tahmin etmemek

Problem Algisi Biiyiik olmamak
Problem yagsamamast

Verimli egitim
Egitimin Faydalar: Gergek yasamla iligkili
Kendi kendine yaparak 6gretme

Maaliyet

Ogrenmenin gecikmesi

Uygulama asamalar1

Kimyayla ilgili etkinlikler

Yeni yaklasimlara sicak bakmayan egiticiler
Egitim alani kisitlig1

Gerekli teknolojik donanim

Problem Durumlar:

WO PR R NNNRRINRR~

Hizmet oncesi 6gretmen egitimi

Tablo 9° da soruya iliskin adaylarin egitim sonrasi cevaplart incelenmis ve 3 kategori
olusturulmustur. Bu kategorilerde adaylar Montessori temelli STEM egitimlerinin okullarda
uygulanmasinda problem yasanmayacagini diisiindiiklerini, baz1 adaylar ise sorunlar olusabilecegini
fakat bunun ne tarz ve biiyiikliikte olacagini tahmin edemediklerini meslek hayatlarinda daha net
gorebileceklerini belirtmislerdir. Yine STEM egitimi daha ¢ok ¢ocuklarin yaparak 6grenmesini aymn
zamanda 6grenmelerin giinliik yasamla iliskilendirilmesini hedefledigini fakat Tiirk egitim sisteminde
ogrencilere bu tiir firsatlar pek verilmedigini belirtmislerdir. Bu ac¢idan bakildiginda da egitimi
uygulamaya dokme kisminda sorun yasanabilecegini, egitimi daha verimli uygulayabilmek icin gerekli
ortam ve materyallerinin hazirlanmasi kisminda maliyet konusunda yetersizlik; smif mevcutlarin
fazlaligi, egitim ortamlarinin gerekli teknolojik donanima sahip olmamasi gibi durumlar belirtilmistir.
Bazi problemlerde 6grenciden kaynakli olusabilecek olan matematik, fen tarzi konularinin yetersiz
olmasi ve kavrayamamas: 0grenmede gecikmelere sebep olabilecegini belirtmislerdir. Egitimcilerden
kaynakli olabilecek problemlerdir. Bunlar egitimcinin egitimde yer alan disiplinlere yonelik bilgilerinde
sikint1 yasamasi, bu egitim alanlarinda hizmet 6ncesi ya da hizmet ici egitim anlaminda donaniml
Ogretmenlerin olmayisi, etkinlikler asamasinda saglik yoniinden giivenlik konusunda ve yeni egitim

yaklasimlarina sicak bakmayan egiticilerin bulunabilmesi seklinde ifade etmislerdir.
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Tablo 10. Montessori Temelli Yapilan STEM Egitimi Sizce Ogrenciler Uzerinde Ne Gibi Etkisi Olabilir?
Nasil?
Egitim sonras1 miilakat sonuglar1
Kategori Kod Ad1 Frekans(F)
Yaraticilik
Isbirlikli calisma
Iletisim kurma
Problem ¢6zme
Bulus yapma
Uretme becerisi
Kisisel gelisim
Ozgiir diistinme
Elestirel diistinme becerisi

Bilimsel Beceri

Giinliik yasam problemleri

Deneme-yanilma
Yaparak-yasayarak
Aragtirma-inceleme
Eglenerek

Ogrenme

Eglenmek

Sevmek
Tutum-Diistince Pozitif etki

Ise yaradigimi hissetmek

Cok giizel

Bilimsel gelisim
Gelisim Alanlar1 Z.l hlnsel ge1.1§.1m
Fiziksel gelisim
Kendini ifade etme
Aktif ders
Etkinlikler
Egitimin Etkisi Planlama yapma
Duyu organlarina hitap etme

Kalicilik saglama

Disiplinler
Bilgi alan1
Artig Saglanan Alanlar Teknik alan
Beceri alanu
Tiiketen degil ireten bireyler

N R R PR QR R R R RN R R RR R, R RR Rl R R, R R, NP, NN R =W

Tablo 10’ da soruya iliskin adaylarin egitim sonrasi cevaplari incelenmis ve 6 kategori
olusturulmustur. Bu kategorilerde 6gretmen adaylar1 Montessori yaklasimi temelli STEM egitimleri
dgrencilerin bilimsel becerilerine, gelisim alanlarina katki saglayacagim belirtmislerdir. Ogrencinin
bulus yapma, iriinler tasarlama, yaratici-elestirel diisiinmelerini sagladigini, problem ¢6zme
becerilerini gelistirdigini, Ogrenimlerin daha zevkli ve kisisel gelisimlerini destekleyici nitelikte
oldugunu, bilimsel, zihinsel, fiziksel gelisimleri {izerinde olumlu etkiler sunacagmi, yeni fikirler
olusturmalarini, 6zgiirce kendilerini ifade etmelerine katk: sagladigini, iiretken ve sorgulayan bireyler
olmalarmi sagladigini, 6grenme planlarin1 yapabilmelerine yardimci oldugunu, giinlitk yasam
problemlerinin farkina varmalarini ve ¢oziimler {iretme becerisi kazandirmayi, tiiketen degil {ireten
bireyler olmalarini, iletisim becerilerini gelistirerek isbirligi igerisinde ¢alismay: saglayacagin
belirtmiglerdir. Egitim fen, matematik ve teknoloji alanlarini 6grencilere sevdirecek nitelikte oldugunu,
bes duyu organina da hitap edecek sekilde olmasi, deneyerek, yaparak, yasayarak, arastirip inceleyerek
O0grenme ortami sunmasi sebebiyle kalic1 6grenmeler saglayacagini belirtmislerdir. Yine bu egitimlerin,

ogrencileri olumlu yonde etkileyen pozitif etkilere sahip oldugunu, 6grencilere yaptirilan uygulamalar
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sayesinde kendilerinin bir seyler basarma, iiretme, faydali olma hissini olusturacagini, 6grencilere zor
goziiken konulari eglenerek 6greten ve sevdiren, 6grencilerin planlama yapabilme becerisi kazandiran

bir egitim sistemi oldugunu belirtmislerdir.

Tartigsma ve Sonug

Calismanin sonuclarinda Uzaktan Montessori yaklasimi temelli STEM egitimlerinin okul Oncesi
Ogretmen adaylarinin yapilandirmact 6grenme ortami olusturma bilgi ve becerileri tizerinde olumlu
etkisi tespit edilmistir. Ayrica yapilandrimaci 6grenme ortaminda her bir alt boyutu olan gergek
yasamla iliski, elestirel diisiince hakkinda, degerlendirme, smif dili, 6grenme sorumlulugunu alma,
Ogretmen rolii, fiziksel ortam, 6gretim siireci-yontem ve giidiilenme boyutlarmin hem nicel hem nitel
verilerilerine bakilmistir. Sonug olarak biitiin alt boyutlarin én-sontest puanlarinda anlamh farkliliklar
saptanmuistir. Ayrica yine bu boyutlara yonelik yapilan nitel veri goriisme sonuglar1 da nicel sonuglar:
destekler nitelikte ¢ikmistir. Bu sonuglar dogrultusunda verilen egitimlerin adaylarin yapilandirmaci
O0grenme ortami olusturmaya yonelik bilgi ve becerilerini gelistirdigine dair yapilan yorumu
desteklemektedir. Uzaktan da olsa egitim siiresince, bireylerin gevreleriyle daha fazla etkilesimde
bulunmalarina olanak saglanmis (giinliik yasam malzemeleriyle farkli tasarimlar olusturulmus),
probleme ve igbirligine dayali 6grenme yontemlerine yer verilmis, 6gretim ortaminda 6grenenler aktif
kilinarak egitmen rehber konumunda olmustur. Calisma sonuglarimi destekler nitelikte Calik (2020),
STEM egitimlerinde olusturulan yapilandirmaci 6grenme ortamlarinin 6gretmen adaylarmin bu ortamu
olusturabilme becerilerinde ve fiziksel ortam, 6gretmen rolii, sunulacak problem durumlari, uygulama
becerilerine yonelik alt boyutlarda anlamli farkliliklara ulastigini belirtmistir. Giimiis ve Eroglu (2024)
FeTeMM ile ilgili yaptiklar1 meta-analiz ¢alismasinin sonuglarinda 6rneklem gruplarmin FeTeMM
uygulamalarindan olumlu yonde etkilendigini, 0grencilerin uygulamalara aktif ve istekli olarak
katildiklarini ve FeTeMM mesleklerine olan ilgilerinin olumlu yonde etkilendigini tespit etmislerdir.
Akiiziim ve digerleri (2021) Ogretmenlerin STEM egitiminin bireylere 21. yiizyill becerilerini
kazandirmayi, kesfederek 6grenmeyi, disiplinler aras1 baglanti kurmayi, biitiinlestirmeyi 6grenmeyi,
yasam boyu 0grenme becerilerini gelistirmeyi ve problem ¢dzme becerilerini gelistirmeyi amagladigin

ifade ettiklerini bulmustur.

Cakir ve Yalcin (2020) ise Montessori yaklasimi temelli STEM etkinliklerinde saglanan 6grenme
ortamlariyla 6gretmen adaylarinin yasam boyu 6grenme becerilerinde (elestirel bakis ve iiretkenlik
gibi) katki sagladigini belirtmislerdir. Yapilan arastirmada da adaylarin ayni becerileri kazandig:
bulgularda goriilmiistiir. Bunun olusmasindaki neden olarak egitim siiresince yapilandirmaci 6grenme
ortaminda bulunmasi gereken durumlarin olusturulmasidir. Bunlar, 6gretmen adaylarinin problem
durumuyla karsilasmalarini ve ¢6ziimii i¢in yasam boyu 6grenmenin alt boyutu olan hem bireysel hem
igbirligiyle sebat gosterebilmelerine firsat verilmesi gibi 6zelliklerin neden oldugu diisiiniilmektedir.
Ayrica farkli problem durumlariyla karsilasmalari yeni seyler iiretme ve yaraticilik becerilerini
gelistirmeye katki saglamistir. Altun Yalgin (2019) ¢alismasinda biitiinlesik STEM egitimi sayesinde
ogretmenlerin STEM hakkindaki, bilgi ve becerilerinin gelistigini, meslek yasantilarinda STEM
programini uygulayabildikleri boylece disiplinler aras1 etkilesimi kullanabildiklerini, bu disiplinlere
karsi olumlu tutumlar gelistirdiklerini belirtmistir. Williams (2011) STEM c¢alismas1 sonuglarinda;
ogrencilerin fizik kavramlarini 6ziimsemeleri, ; fizikte egitim siirecinde ilging ve Snemli bilimsel
bagarilarin elde edilmesine katk: sagladigini, cesitli metodolojik problemlerin ¢6ziilmesine yardimci

olacak yeni yontemlerin, tekniklerin, 6gretim araglarinin kullanilmasini 6grettigini belirtmistir.
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Calismada goriisme yapilan biitiin 6gretmen adaylar1 uzaktan gergeklestirilen Montessori yaklagimi
temelli STEM egitimlerinin hem 6grenme yasantilarina hem de bu kapsamda yer alan yapilandirmaci
6grenme ortamlari olusturabilme becerilerine katki sagladigini belirtmistir. Bu gelisimin nedeni olarak
0gretmen adaylarinin egitim aldiklar1 6gretim ortamini ve egitmenin davramislarini gozlemleyerek,
etkinlikler boyunca neler yaptiklarini gozlemleyerek ve bu etkinlikleri 6grenme konusunda yaparak
yasayarak, deneme-yanilmayla ogrendiklerini fark etmeleri neticesinde oldugu diisiiniilmektedir.
Ayrica adaylar egitimler sayesinde Ogrenmeye yonelik elestirel, kritik diisiinme becerilerini
kazandirdigini, problem ¢6zme, yeni bilgi, beceri ve yaratici fikirler edindiklerini belirtmislerdir. Ibes
ve Ng (2011), Montessori 6gretmenlerine hizmet i¢i STEM egitimlerine yonelik ¢alisma sonuglarinda,
O0gretmenlerin STEM egitim alanlarindaki bilgilerinin ve bu alana yonelik disiplimleri 6gretme
konusunda 6z giivenlerinin arttigini, uygulamis olduklari 6grencilerin de 6z disiplinini, yaraticiliklarim
ve sosyal sorumluluklarini gelistirdigini belirtmistir. Uzaktan Montessori yaklasimi temelli STEM
egitimlerinde yapilan etkinliklerde basitten zora, bilginin ve materyalin tekrar edilebilirligi ilkelerine
yer verilmesinden o&tiirii adaylarin egitim sonucunda belirttigi ifadelerde eski ve yeni 6grendikleri
bilgileri karsilastirarak yeni 6grenimler gerceklestirmelerini sagladigini, edinilen yeni bilgileri de kendi
zihinlerinde yapilandirmay1 basarabildiklerini belirtmislerdir. Scippo ve Ardolino (2021)
calismalarinda, Montessori simniflarinda entegre edilen STEM temelli robotik uygulamalariin
0grencilerin bilgi islemsel diisiinme becerilerini gelistirdigi sonucuna ulasmiglardir. Cakir ve Altun
Yalgin (2021) Montessori yaklasimi temelli STEM etkinliklerinin okul 6ncesi 6gretmen adaylarmin fen
konularina olan tutumlarini olumlu etkiledigini, 6n yargilarin kaldirdigini ve feni 6gretme konusunda
istek ve ozgiliven sagladig1 sonuclarini kaydetmistir. Giiven vd. (2018) STEM uygulamalarinin
ogrencilerin fene yonelik tutumlariyla bilimsel siire¢ becerilerini gelistigini belirtmistir. Calismamizda
da bu sonuglara ulasilmistir. Bu benzerliklerin nedeni olarak STEM ve Montessori yaklasimlarinin
yapilandirmaci 6grenme orrtamarini igerisinde barmmasindan kaynaklandigi yorumu yapilabilir.
Aragtirmada da olusturulan yapilandirmaci 6grenme ortamlari nedeniyle Ogretmen adaylar
Montessori yaklasimi temelli STEM egitimleri ile zevkli, eglenceli ve aktif Ogrenimler
gergeklestirdiklerini, zor gordiikleri fen bilimleri konulariin uygulamalarda ne kadar basit oldugunu
yaparak yasayarak Ogrenme ile fark ettiklerini ve fen konularmin &grenilmesinde ¢ok kolaylik
sagladigini belirtmislerdir. Yine adaylar yapilandirmaci 6grenme ortamai ve sinifi olusturma konusunda
Montessori yaklagimi temelli STEM egitimi i¢in sinif ortaminin genis, ferah, aydinlik, gesitli alanlarda
saglik acisindan giivenli, etkinlikler esnasinda 6grencinin kolay hareket edebilecegi cok amacli olmasi
gerektigini belirtmislerdir. =~ Adaylarin bu diistincelere varmalarinda hem egitim siiresince
gozlemledikleri 6grenme ortamlar1 olmustur hem de yine egitimde yer verilen teorik egitimler etkili
oldugu diisiiniilmektedir. Yildirim (2021) Montessori yaklasimi temelli STEM egitimlerinin ¢ocuklarin
tahmin-¢ikarim-bilimsel ve iletisim kurma becerilerini gelistirdigini, simif ortaminin ¢ocuklara gore
diizenlenmesini, fiziksel, duyussal, bilissel ve sosyal gelisim alanlarina hitap eden materyalleri olmasi

gerektigini, egitmenin rehber konumda 6grencinin ise aktif rolde olmas: gerektigini belirtmistir.

Arastirmada yapilandirmaci 6grenme ortaminda bulunmasi gereken Ogretmen roliine yonelik
olarak adaylar, Montessori temelli STEM ogretmenlerinin sahip olmasi gereken roller, egitimler
esnasinda ¢ocuklara kars1 gozlemci ve rehber konumunda olmalar1 gerektigini, uygulamalarda 6n
hazirig1 ¢ocuklarda saglamas: gerektigini, 6grenimin saglanabilmesi i¢in ¢ocuklara onciiliik etmesi,
gocuklar1 egitim kazanimlar1 temelinde hazirlanmis ortamda o0zgiir birakarak miidahalede
bulunmadan Ogrenim gerceklesmesini, O0gretim ortam ve planlamasini hazirlamas: gerektigini

belirtmislerdir. Ogretmenin ¢ocugun davramslarini gézlemleyerek diinyay: kesfetmesine rehberlik
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etmesi gerektigini, uygulamalar: belirledigi kazanimlar dogrultusunda ¢ocugun 6zgiirce yapmasina
izin vermesi gerektigini, onlarin fikirlerine saygi duymas: gerektigini ve fikir olusturacaklar1 yonler
hakkinda bilgi vermesi gerektigini belirtmislerdir. Bu sonuglara da yine arastirma siiresince egitmenin
arastirma boyunca smnif ortaminda yaptigi davramislardan yani; sadece rehber konumda olarak
adaylarin tasarimlar yaparken olusan sorunlari kendilerinin ¢6zmesine firsat vermesi, yonlendirici
sorularla ¢6zlime wulagsmasmi saglamasi, siirece miidahale etmemesinden kaynaklandig:
diistiniilmektedir. Lillard (2012) ¢calismasinda Montessori egitmenin rehber konumunda, gozlemleyici
ve Ogrenme ortamini kazamimlar dogrultusunda hazirlamasi gereken ozelliklere sahip oldugunu
belirtmistir. Kiran vd. (2021) calismasinda erken c¢ocuklukta Montessori yaklasiminin sistematik
degerlendirmesini incelemistir. Calisma sonuglar1 Montessori yaklasimiyla olusturulan egitim
arastirmalarinin daha ¢ok 6grencilerin gorsel algy, bilissel, dil ve sosyal gelisim {izerine yogunlastigini
ve bu gelisim alanlarinda olumlu sonuglar tespit edildigini belirtmislerdir. Adaylar Montessori
yaklasimi temelli STEM egitim ortamlar1 yapilandirmaci 6grenme ortamini da kapsamasi sebebiyle
O0gretmenin rehber konumunda olarak 6grencinin aktif olmasi, cocugun bilissel ve fiziksel gelisimlerini

etkileyerek iist seviyede gelisimler saglayacagini belirtmislerdir.

Courtier vd. (2021) Montessori yaklasimimin 6grencilerin biligsel ve sosyal gelisimleri {izerinde
olumlu etkilerini belirterek yapilandirmact 6grenme ortaminda bulunmas: gereken 6zelliklerle benzer
oldugunu belirtmistir. Ornegin diisiince ve egitim materyali segim ozgiirliigii 6zelligiyle adaylar
egitimler esnasinda duygu ve diistincelerini 6zgtirce ifade edebilecekleri ortamin saglandigini ve bunun
ilerleyen siireglerde kendilerini daha rahat ifade etmeye basladiklari sonucuna ulasilmistir. Adaylar
etkinlikler i¢in sunulan malzemeleri alternatiflerden kendilerinin se¢ebilme ya da amaca uygun temin
edebilme imkaninin olmas: 6zgiirliik konusunda bir kanit olusturdugunu ve 6zgiin {irtinler tasarlama
becerilerini olusturdugunu belirtmislerdir. Destekler nitelikte Cakir ve Altun Yalgn (2020)
calismalarinda, adaylarin Montessori yaklasimi temelli STEM egitimlerinin yapilandirmact 6grenme
ortaminda yer alan; egitim ortamlarinda kendilerini ve fikirlerini rahatlikla ifade edebilme becerisini
kazandirdigini, 6zgiin iiriinler tasarlamanin 6zgiiven ve yeni bilgi kazandirdigini ve karsilasilan
problemlere 6n yargisiz sekilde cesaretle bakabilmeyi sagladigini belirtmislerdir. Yildirim (2021)
Montessori temelli STEM egitimlerini iceren c¢alisma sonuglarinda verilen entegre egitimlerin okul

oncesi dénem ¢ocuklarinin bilimsel siireg becerilerini gelistirdigini belirtmektedir.

Ibes ve Ng (2011), Montessori ortaminda STEM egitimlerinin ¢ocugun akademik basarisiyla birlikte
sosyal, duygusal ve kisisel gelisimini destekledigini belirtmistir. Ayverdi ve Oz Aydin (2020) STEM
egitiminin egitim kademesi fark etmeksizin akademik basariy:r artirdigr sonuglarini kaydetmislerdir.
Arastirmada ise adaylar Montessori temellli STEM egitimlerinin 6grenme yasantilarina yeni bilgiler
kattigini, sundugu uygulamali egitimleri sayesinde eski bilgilerini pekistirdiklerini ve ortaya
cikardiklart dogru calisan {iriinler sayesinde basarma, yapabilme duygusunu kazandiklarini

belirtmislerdir.

Cetin ve Demircan (2020), erken ¢ocuklukta STEM egitimi uygulamalarinin etkisini incelemistir.
STEM egitiminin kavramsal 6grenmeyi saglayan, aktif katilimlari saglayan bir egitim anlayisi oldugunu
belirtmistir. Ek olarak 6grencilerin yasantilar: ile 6grendiklerini biitiinlestirmesini sagladigini, merak
uyandirdigini, inceleme, arastirma ve kesif yapilmasina izin verdigini, biitiinciil bir anlayis yapisina
sahip 6grenme ortamlar1 ve 6grenme deneyimlerinin olusturulmasin destekledigini ifade etmislerdir.
Yapilan arastirma kapsaminda da 6zellikle egitimlerin uzaktan olmasi nedeniyle yapilandirmaci siuf
ortami yerine yapilandrimaci 6grenme ortami olusturulmasina 6zen gosterilerek etkin 6grenimlerin

gerceklesmesi ve adaylara bu ortamlar1 kendilerinin nasil olusturabileceklerini gézlem ve deneyimlerle
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elde etmeleri saglanmistir. Bu yapilandrimaci 6grenme ortami icin arastirmada saglanan bikag 6rnek
belirtilirse; egitmen rehber konumda, 6grenci ise aktif katilhim gostermis ve yaparak yasayarak 6grenme
saglanmistir. Arastirma bulgularinda da adaylar bizzat yaparak yasayarak, deneyerek gozlemleyerek
teorik  bilgilerini uygulamaya  doktiiklerini, pekistirdiklerini, daha kolay O6grenimler
gerceklestirdiklerini ve bu egitimler dahilinde edindikleri bilgileri 6grenme-6gretme konusunda cesaret
kazandiklarmi belirtmislerdir. Grunina vd. (2018) ise STEM egitiminin 6grencilerin iist diizey bilgi ve
becerilerini, yaraticiliklarini gelistirdigini belirtmistir. Kurtulus (2019) calisma sonuglarinda, STEM
etkinliklerinin =~ O6grencilerin  bilimsel yaraticiliklariin — gelistigini, fen Ogrenmeye yonelik
motivasyonlariin arttigini, problem ¢6zme becerilerini gelistirdigini ve akademik basarilarin
arttirdigin belirtmistir. Cift¢i ve Topgu (2020) calismalarinda okul 6ncesi 6gretmen adaylarinin STEM
egitimiyle eglenerek 6grenme, yaparak ve yasayarak 6grenme, kalic1 6grenme, oyun yoluyla 6grenme,
stire¢ temelli 6grenme, bilimsel siire¢ basamaklarini 6grenme, kesifler icinde yeniden kesfetmeyi
0grenme, diisiinmeyi 6grenme ve igbirlikli 6grenmeyi sagladigini belirtmislerdir. Yapilan ¢alismada da
Ogretmen adaylar1 Montessori temelli STEM egitimlerinin gercek yasamla iligkili oldugu konusunda
hemfikir olundugu agiklamalarla detaylandirmiglardir. Egitimlerde kullanulan malzemelerin gercek
yasamla iligkili oldugunu, giinliitk yasamla i¢ ice olan konular1 ele alindigini ve 6grenilen konular1
birebir hayata tasiyip uygulama alanlar1 bulduklarimni béylece giinliik yasam becerilerini gelistirdigini
belirtmislerdir. Aslan ve Bektas (2019) calismalarinda fen bilgisi 6gretmen adaylarinin STEM egitimi
sonrasinda fen bilimlerini bir¢ok disiplinle iligkilendirdikleri, yasamlarinda anlamlandirabildiklerini,
STEM kavramini tanumlayabilecek ve uygulayabilecek yeterlikte olduklarini kaydetmistir. Gokbayrak
ve Karisan (2017) destekler nitelikte, STEM egitimlerinin fen bilgisi 6gretmen adaylarinin bilimsel
diisiinme becerilerini gelistirdigini belirtmistir. Biitiin bu sonuglarda dikkate almmarak okul Oncesi
Ogretmen adaylariin uzaktan Montessori temelli STEM egitim siireci boyunca gerek teorik bilgilerde
gerekse uygulama becerilerinde olumlu gelisimler kat ettikleri, 6grendikleri bilgilerle meslek
hayatlarinda yapilandirmaci 6grenme ortamlari olusturabileceklerine inandiklar1 ve bu konudaki

ozgiivenlerinin olustugu sonuglari kaydedilmistir.
Oneriler

Milli Egitim Bakanligimin egitim sisteminde temel aldii yapilandirmact yaklasim goéz oOniinde
bulunduruldugunda, STEM egitiminin egitim fakiltelerinde ders olarak yer almasmin gelecegin
Ogretmenlerinin yapilandirmaci 6grenmeye yonelik bilgi ve becerileri {izerinde olumlu etkileri

olabilecegi diisiiniilmektedir.

Catisma Beyani ve Etik Bildirim

Arastirmacilarin arastirma ile ilgili diger kisi ve kurumlarla yasanabilecek herhangi bir ¢ikar catismas:

bulunmamaktadir.

Erzincan Binali Yildirim Universitesi insan Aragtirmalar1 Etik Kurulu 01.09.2020 tarihli 07/15 sayili
bir ¢alismadir. Orneklem grubundan veri toplamak {izere goniillii bireylere onay formu imzalatilarak
konu hakkinda bilgi verilmistir. Bilimsel Arastirma ve Yaymn Etigi ile ilgili herhangi bir islem
yapilmamis ve Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yaym Etigi Yonergesindeki tiim

kurallara uyulmustur.
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Introduction

Today, the main feature expected from individuals is that they have the skills to produce knowledge
instead of consuming knowledge. Instead of individuals who take information as ready-made and use
it by shaping it with guidance, there is a need for individuals who interpret and construct information
and actively participate in the process of producing new information (Cakir & Yalcin, 2022). In this
regard, constructivist learning environments provide opportunities for individuals to reach high-level
thinking by helping them process information, make assumptions, conduct experiments and research
(Soykara, 2012). Constructivist learning puts the student at the center of knowledge and is based on the
construction of knowledge in accordance with the student's own speed and potential by creating his/her
own learning system (Sasan, 2002; Windschitl, 2000). Each knowledge gained prepares the ground for
structuring the next knowledge; it is based on the idea that each student learns by associating new
knowledge with previous knowledge (Giiven et al., 2018). In the principles of constructivist learning,
learning is subjective, social, emotional, influenced by the environment, developmental, continuous,
involves a conceptual change, and learning is not a passive process of receiving, but an active process
of creating meaning (Saban, 2000). With constructivist learning, individuals gain scientific study skills.
In other words, instead of a lot of shallow information in the scientific field, individuals gain the ability
to go much deeper and analyze in fewer subjects. Again, individuals who have gained constructivist
learning skills know how to generate ideas by creating their current research, discoveries and
hypotheses, not their stereotyped knowledge to solve the problems they face. Thus, for the solution of
the problem, structured knowledge is obtained by blending the previously experienced knowledge with
the new knowledge acquired as a result of their research (Isman, 2002). Individuals with constructivist
learning skills are expected to have 2lIst century characteristics such as self-confidence,
entrepreneurship, self-expression, self-directed learning, communication, critical thinking, analytical
thinking, problem solving, planning, and transferring what they have learned to daily life (Marlowe &
Page, 1998). In the learning environment created for students who will have these skills, it is necessary
to encourage and sustain the desire to learn with interesting educational materials (etc.). It is
emphasized that the teacher, who will organize this environment, should first receive training to
develop these skills (Yildirnm & Ates, 2016). Science, Technology, Engineering and Mathematics
disciplines emphasize the importance of students' constructivist learning skills in the realization of the
outcomes in the education programs (Mertoglu, 2011). This makes learning more meaningful and
ensures the realization of the learning outcomes and raises individuals who can solve today's complex
problems (Sasan, 2002).

Constructivist learning skills are one of the basic characteristics expected from individuals in today's
rapidly developing technological age. The new goal of education is to raise productive individuals who
know how and where to use information, recognize their own learning methods, monitor their own
learning process and use it effectively, benefit from their previous knowledge in producing new
knowledge, and are beneficial for the national economy. Given the trends of teaching disciplines in
recent years (in particular, due to the development of the COVID-19 pandemic, restrictions related to
the introduction of computer, mobile and remote technologies, the alignment of the educational process
with modern trends in the field of education, the inclusion of active new educational equipment,
increasing constructivist learning environments and the formation of competencies related to further
professional activities, it is necessary to develop the ability to research, analytical work, experimentation
and critical thinking, which will expand the opportunities for effective and quality professional training
of future specialists. (GRUNINA et al., 2016). In order to achieve success in the vision of educating
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individuals as science and technology literates, which is seen as the way to achieve this goal and build
a strong future, effective reforms should be made in the education program related to learning, teaching
methods and learning environment (Alkan, 2021). These reforms include STEM education, whose
effectiveness has been proven in many countries and which incorporates the philosophy of
constructivism, as well as the Montessori approach, which starts from preschool education. Montessori
approach-based STEM education, which is offered by combining these two effective educations with
common goals, develops the characteristics of the individual within the scope of constructivist learning
skills (Cakir et al., 2019). Especially with the realization of the importance of preschool education in the
world, there has been a significant increase in current education programs such as the Montessori
approach and STEM education for this period all over the world, including Turkey. These programs
draw attention with their modern education approach and their aim to develop children's 21st century
and social skills (Cakir & Altun Yalgin, 2022).

In the preschool period, games based on the Montessori approach can be used in STEM applications
in a planned manner on the important concepts and skills desired to be gained by the child. Especially
preschool children have a very curious and inquisitive spirit towards the events and objects around
them. By allowing them to ask questions, question and hypothesize within the planned game, children's
skills and knowledge about STEM fields can be developed (Cakir, 2022). At this point, it is thought that
STEM fields can be taught effectively by supporting them in the environment prepared with the
Montessori approach applied in preschool period. The basis of this idea lies in the proof that various
aspects of the Montessori philosophy and curriculum are compatible with the goals of STEM education,
as revealed by academics who have examined the integration of science, mathematics, engineering, and
technology in Montessori classrooms (Cakir & Altun Yalgin; 2021; Elkin et al., 2014; Ibes & Ng, 2011;
Rinke et al. , 2013; Yildirim, 2021). Both approaches aim to increase students' interest and curiosity,
especially about the natural world today. In both, teachers act as guides and use student-centered
methods. Both encourage group work and collaborative learning. Both also utilize a constructivist
approach to learning in which learning emerges, explicitly or implicitly, through the child's interaction
with the environment (Rinke et al., 201). While providing a constructivist learning environment, the
main goal is learning by doing, experiencing and thinking (which Montessori based STEM education is
also based on). The individual is free while practicing constructivist learning, and has the opportunity
to explore freely (as in the principles of the Montessori approach). They are enabled to question and
create problem situations (as in STEM education) (Mertoglu, 2011). In the process of associating a
discipline with other disciplines, it should be supported with 21st century life skills as well as making
connections with real life problems. Montessori approach-based STEM education helps individuals gain
scientific knowledge by doing and experiencing (Giiven et al., 2018). According to constructivist
learning, knowledge is structured differently in each individual's mind. Since the knowledge that each
individual constructs differently is affected by the individual's previous knowledge and experiences, it
is necessary to take into account the previous knowledge (Ozmen, 2016). Constructivist learning, which
is among the aims of Montessori approach-based STEM education, can also be defined as combining
and internalizing the past knowledge and experiences of the individual with the new experiences
(Baytok, 2007). If the individual cannot integrate new information in his/her mind, that information will
remain in his/her mind only as knowledge accumulation. Constructivism is not the accumulation,
memorization or repetition of knowledge, but the transfer and reconstruction of knowledge. It also takes
into account the individual differences of students and gives importance to learning by evaluating them

according to their individual needs, interests and experiences, strengths and weaknesses. Instead of
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strictly adhering to the program, itis preferable to choose topics and adapt them to their own conditions.
There is no competition between students. Instead, they are taught to share knowledge and
responsibilities and to respect each other. Responsibility for learning is shared by teachers and students
(Jonassen, 1994; Karadag et al., 2008).

Rapid changes and developments in knowledge require individuals to use self-directed learning
methods and to become lifelong learners in order to improve their existing skills. For this, there is a
need to organize learning environments in the education system in a format that supports individuals
to manage their own learning process and support their lifelong learning (Kaya et al., 2010).
Constructivist teaching environments created at this point contribute to effective learning by enabling
individuals to interact more with their environment, based on cooperation and problem-based learning
methods, and making learners active in the environment (Karadag et al., 2008). It has been stated that
the trainings carried out in these environments contribute to the development of individuals' self-
directed learning and lifelong learning skills (Kaya et al., 2010). In the results of the literature, it has
been determined that teachers who will create constructivist learning environments do not consider
themselves sufficient in this regard (Demirci, 2009; Deniz & Cayly, 2017; Karadag et al., 2008; Mertoglu,
2011). Again, in many studies, it is emphasized that it is necessary to start from the preschool period to
gain the skills given above and the importance of our teachers to become equipped in these areas with
both pre-service and in-service trainings (Ibes & Ng, 2011; Rinke et al., 2013; Szostkowski, 2017). In this
study, the effect of STEM trainings based on the Remote Montessori approach on pre-service preschool

teachers' knowledge and skills to create a constructivist learning environment was examined.

Method

Research Model

Explanatory mixed method was used in the study. In this design, the researcher first collects and
analyzes quantitative data on the research problem. Then he/she collects qualitative data to explain and
support quantitative results and relates them to each other (Biiyiikoztiirk et al., 2016). The research
group model is a single group pre-post test model. This model is to compare the effect of the

intervention on the research group by comparing pre-posttest scores (Cohen & Marison, 2007).
Research Sample

The accessible universe and purposive sampling method were used in the study. Purposive sampling
helps the researcher to access important information about the subject to be researched and provides an
in-depth examination of the subject to be researched (Patton, 2018). The sample group consisted of 53
pre-service teachers studying in the department of preschool teaching at a state university. It was stated
that the pre-service teachers who participated in the study had not received training on STEM and
Montessori applied activities before (some of them had some theoretical knowledge about Montessori
due to the preschool department). Then, the participants were made to implement Montessori
approach-based STEM activities for 2 class hours per week for 14 weeks. The trainings were conducted
by an expert researcher in the field of science. The expert has 6 years of experience working in the field

of STEM with pre-school, primary, secondary and university students at different levels of education.
Data tools

In order to measure pre-service preschool teachers' ability to create a constructivist learning

environment, the “Creating a Constructivist Learning Environment” scale adapted into Turkish by Bay
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(2008) was used. Bay (2008) prepared a five Likert scale consisting of 52 items as a result of the
constructivist learning environment scale prepared by Tenenbaum et al. The scale consists of nine sub-
dimensions: taking responsibility for learning, critical thinking, assessment, physical environment,
classroom language, method-technique and motivation, relationship with real life and teacher role. Its
reliability is 0.85.

The semi-structured interview form consists of 7 open-ended questions. The items and sub-
dimensions of the quantitative scale were taken into consideration for the validity of the questions. The
questions were examined by 3 experts (in the fields of science and educational sciences) for their

suitability for the purpose and reliability and their approvals were obtained.
Data Analysis

The quantitative data obtained in the study were examined for normality values before statistical
analysis. In the results, the descriptive statistical values and Kolmogorow (p<0.05) values of
constructivist learning data and four of its sub-dimensions; relationship with real life, about critical
thinking, classroom language, evaluation dimensions did not show normal distribution. For this reason,
Wilcoxon test, which is the nonparametric equivalent of the related sample t test to be applied to
determine the difference between the scores, was applied. Paired sample t-test, which is a parametric

test, was applied to the four sub-dimensions showing normal distribution (Clements, 1999).

For qualitative data, interviews were first reported in accordance with content analysis. Then,
separate codes and categories were created for each question and interpreted. For the reliability of the
data analysis, three experts were asked to analyze the data separately. Then the results were combined
and the content analysis reliability value was found to be 85%. An inter-coder reliability value above
70% indicates that it is reliable (Yildirim & Simsek, 2008).

Process

In the process of the study, the researcher first conducted a literature review for the activities within the
scope of the training to be provided. In these scans, it was emphasized that the activities should create
the excitement of designing new products by using the candidates' field knowledge, include the
Montessori approach and STEM philosophy, and offer constructivist learning environments. It was also
paid attention to the fact that the activities should contain the knowledge and experience gained from
the previous application for the solution of the problems that the candidates will encounter in the
applications, offer different application areas in their professional lives and contribute to their personal-
social development. The study period lasted a total of 14 weeks, 2 class hours per week. The practices
were carried out with 53 pre-service preschool teachers under the guidance of an expert in the field. In
the process of realizing the applications, since it coincided with the Covid-19 period, distance education,
both with the distance education system created by the university and by creating groups over
whatsapp, trainings were carried out in video environments. In the applications, simple materials (such
as bottles, coke cans, straws, cardboard-paper, insulating electric cables, tongue sticks, garbage skewers)
that can be easily found in daily life, recycled and cost-effective were used. Before the applications, pre-
service teachers were given brief theoretical information about STEM education and Montessori
approach. Afterwards, groups of no more than four people were formed in separate virtual spaces for
14 different activities determined by the expert beforehand. In addition to the individuals in all these
virtual groups, they are in the course environments under the guidance of the instructor in the online

environments offered by the university for education. Each week, the candidates were given theoretical
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information about the activity of the week about the problem situation and how to do it (necessary
information such as science and mathematics, visualization of the activity to be done with drawing),
and they were asked to create the activity individually with the group logic by video with remote
whatsapp etc. groups. In addition, the activities were based on originality, that is, they were not put
into a certain mold and everyone created the same product, but they were asked to produce solutions
to the given problem and design the original product in cooperation with the group. The trainer
followed all individuals and groups online throughout the process and provided guidance. After each
group designed their products, they were presented and promoted in a collective lesson environment.
If we indicate some important notes that can be confused between Montessori approach-based STEM
education regarding the content of the activities; STEM education was applied in the activities. Only the
philosophical principles of the Montessori approach were taken as a basis and integrated into STEM
applications. There is no STEM education in the Montessori approach, but more permanent learning is
provided by transferring STEM applications to preschool children on the basis of Montessori
philosophy due to the common skills and goals it provides to the individual (Cakir et al., 2019). In line
with this view, Montessori philosophy and principles were integrated into STEM activities prepared for
pre-service teachers. If this situation, how it is integrated, is explained through an example; In the
philosophy of the Montessori approach, it is based on the materials being interesting, vivid and
colourful. In this direction, different colours and varieties were used for the design decorations created
in the materials used in STEM applications. Again, Montessori approach includes applied daily life
exercises and affective areas. In STEM activities, affective areas were addressed in making designs and
communicating by bringing different materials together in the applications, and concrete products were
produced. In addition, applications were carried out by giving a real problem situation related to daily
life in the designs to be created. In Montessori philosophy, the materials have a repeatable feature and
the individual can start in the order he/she wants by choosing the material he/she wants. In the
applications, materials such as motor, intermediate cable, battery, etc. used for STEM activities were
selected to be used repeatedly in the construction of different designs every week. Again, the student
can choose the motor he/she wants from a material, for example, from the motor, by presenting different
types of motors. For the materials presented within the scope of the activity, the candidates were given
the freedom to choose a different material that has the same function in their environment. In addition,
in the activities, based on the philosophy of originality and freedom of the Montessori approach, STEM
designs were not put into a certain mould and each individual (group) was asked to create the same
product, but to make different designs in line with the problem situation and to use their own creativity
skills and originality. In the STEM activities based on the principle of progression from simple to
difficult in the activities created according to the order of difficulty and complexity in the Montessori
approach philosophy, more difficult applications were made each week compared to the next. Again,
based on the social learning principle of Montessori, learning to respect oneself, others and the
environment, and gaining the ability to work alone and with others, groups were formed while doing
STEM activities in line with the principle of gaining the ability to work alone and with others. Based on
the reality and naturalness principle of the Montessori approach, the materials used in STEM activities
were selected from the materials found in real life and in nature (plastic bottles, soil, wooden sticks,
water, batteries, cables, etc.). In line with this scope, examples were multiplied and STEM applications
were carried out in the research on the basis of the principles of remote Montessori approach. To give
an example; a problem situation related to daily life was determined; How do traffic lights work?
Candidates were firstly informed about electrical conductivity, series-parallel connection etc. Then, each
group was asked to design a traffic light in which the lights blinked sequentially in a 2-hour period
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using the materials specified within the scope of the activity (tin Coke can, LED, tongue stick, etc.). The

instructor only provided guidance throughout the process.

Findings

The normal distributions of the scores related to the constructivist learning environment scale and its
sub-dimensions were analyzed. As a result of this analysis, normal distribution was observed only in
the 3rd, 6th, 7th, 8th and 9th sub-dimensions and a paired sample t-test was performed to find the
difference between the pre-posttest. For the data that did not show normal distribution, the
nonparametric equivalent of this analysis, the Wilcoxon signed-rank test, was performed. All

quantitative and qualitative data analysis results are presented and interpreted in tables below.

Table 1. Results of the Wilcoxon Signed Ranks Test for the Constructivist Learning Environment Scale

Measuremen Ranks N Mean Sum of z P
ts rank ranks
Constructivi Negative 2 9,75 19,5 -5,966 ,000
st post-test- ranks 48 26,16 1255,50
Constructivi Positive ranks 0
st pre-test No difference

The Wilcoxon signed-rank test, which is the nonparametric equivalent of the paired samples t-test
(due to the non-normal distribution of the scores), was conducted to determine the difference between
the pre-test and post-test scores of the Montessori approach-based STEM trainings on the scale of
creating a constructivist learning environment. The results showed a significant difference between the
pre-test and post-test scores (Z = -5,966; p=,000 < .05).

Table 2. Results of the Wilcoxon Signed Ranks Test for the 1st, 2nd, 4th, and 5th Sub-dimensions of the

Constructivist Learning Environment Scale

Measurements Ranks N Mean Sum of ranks z )
rank

1.Subdimensio Negative ranks 4 15,00 60,00 -4,911 ,000
n post—pretest Positive ranks 38 22,18 843,00

No difference 8
2.Subdimensio Negative ranks 13 19,00 247,00 -3,211 ,001
n post—pretest Positive ranks 33 25,27 834,00

No difference 4
4.Subdimensio Negative ranks 2 4,25 8,50 -6,082 ,000
n post—pretest Positive ranks 48 26,39 1266,50

No difference 0
5.Subdimensio Negative ranks 6 14,83 89,00 -5,213 ,000
n post—pretest Positive ranks 43 26,42 1136,00

No difference 1

Subdimension 1: Relation to real life, Subdimension 2: About critical thinking, Sub-dimension 3: Taking
responsibility for learning-student role, Sub-dimension 4: Classroom language, Sub-dimension 5: Assessment, Sub-
dimension 6: Physical environment, Sub-dimension 7: Teacher role, Sub-dimension 8: Teaching process-method,
Sub-dimension 9: Motivation

The results of the Wilcoxon signed-ranks test for the sub-dimensions of the constructivist learning
environment building scale in Table 2 are given. There was a significant difference between the pre-test
and post-test scores of pre-service preschool teachers' constructivist learning environment building

scale sub-dimensions of relationship with real life (1st sub-dimension), critical thinking (2nd sub-
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dimension), classroom language (4th sub-dimension) and evaluation (5th sub-dimension) (Z1=-4,911;
72=-3,211; Z3=-6,082; Z4=-5,213; p< ,05).
Tablo 3. Paired Samples T-Test Results for the 3rd, 6th, 7th, 8th and 9th Sub-Dimensions of the
Constructivist Learning Environment Scale

Ol¢iimler N X Ss T P
3.Subdimension pre-test 50 24,32 3,346 -7,464 ,000
3.Subdimension post-test 50 29,20 3,608

6.Subdimension pre-test 50 13,24 3,755 -9,025 ,000
6.Subdimension post-test 50 19,78 3,558

7.Subdimension pre-test 50 19,38 2,562 -4,447 ,000
7.Subdimension post-test 50 21,60 2,813

8.Subdimension pre-test 50 9,92 2,640 -13,652 ,000
8.Subdimension post-test 50 17,22 2,178

9.Subdimension pre-test 50 31,78 5,898 -7,787 ,000
9.Subdimension post-test 50 39,28 3,741

Subdimension 1: Relation to real life, Subdimension 2: About critical thinking, Sub-dimension 3: Taking

responsibility for learning-student role, Sub-dimension 4: Classroom language, Sub-dimension 5: Assessment,

Sub-dimension 6: Physical environment, Sub-dimension 7: Teacher role, Sub-dimension 8: Teaching process-

method, Sub-dimension 9: Motivation

Paired samples t-test results for the sub-dimensions of the constructivist learning environment

building scale in Table 3 are given. According to the results, there was a significant difference between

the pre-posttest scores of taking responsibility for learning (sub-dimension 3), physical environment

(sub-dimension 6), teacher role (sub-dimension 7), teaching process (sub-dimension 8) and motivation
(sub-dimension 9). (t50: -7,464; p=,000< 0.05; t50: -9,025; p=,000< 0.05; t50: -4,447; p=,000< 0.05; t50: -
13,6525; p=,000< 0.05; t50: -7,787; p=,000< 0.05). Considering all these results, it can be interpreted that

Montessori approach-based STEM trainings have positive effects on pre-service preschool teachers'

ability to create a constructivist learning environment.

Findings from Qualitative Data

Table 4. Pre- and Post-Education Pre-Service Teachers’ Responses to the Question: ‘Do You Think That

Montessori-Based STEM Education Contributes to Your Learning Experiences? Why? How?'

Pre-Education Interview Results

Category

Code Name

Frequency(F)

Emotion-Thought

No opinion
Prejudice
Misguidance
Contribution

5

Learning Experience

Old-New Knowledge
Educational Content
Concrete Education

N N N[k~ W

Post-Education Interview Results

Relationship with Life

Daily life skills
Future life
Problems of daily life

Learning

Easy learning
Learning new methods
Fast learning

Fun learning

[ N =Y =N e |
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Reinforcing old knowledge
Doing-living
Observing-trying

Benefits of Education Problems
Solutions
Achievements
Preschool
Science
Robotic applications
Contribution
Fun activities
Active use

Feeling-Thought Educational framework
Conviction
Gaining self-confidence
Encouragement
Sense of ability-accomplishment
Mental Activity Critical thinking
Creative ideas

N ) QR N = R NPk R O R R R R R R s s

New knowledge-skills

Table 4 examines the responses of teacher candidates before and after their training, leading to the
creation of seven categories in total. Prior to the training, candidates reported that they did not know
how the upcoming training would impact their learning experiences. Some candidates were concerned
that new information might invalidate their existing knowledge and lead to misconceptions. Others had
no idea about the training, while some believed that a concrete educational system could be beneficial.
After the training, candidates indicated that the education positively impacted their learning
experiences. They began to use daily life skills more actively and believed that this would ease their
future endeavors. They noted that they were able to compare old and new knowledge, resulting in
different new learnings and helping them recognize everyday life problems. The responses highlighted
that candidates found the training, particularly in the field of science, to be more effective when learned
through hands-on and observational methods. They felt that the training added new information to
their learning experiences and reinforced old knowledge through practical applications. Additionally,
candidates mentioned that they conducted more engaging and practical activities with children, making
learning more enjoyable. They found that the training facilitated the understanding of challenging
science topics, provided new knowledge and skills relevant to early childhood education, and enabled
them to approach everyday problems with a problem-solving perspective. They also noted the
development of skills necessary for the technological age (such as critical thinking, creativity, and
problem-solving) and gained knowledge about robotic applications. Furthermore, they reported
gaining a sense of achievement and competence, becoming more aware of real-life problems, and being
encouraged in their teaching practices through experimental and observational learning. They felt that
their confidence was boosted, critical and analytical thinking skills were developed, and they acquired

new knowledge, skills, and creative ideas.
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Table 5. Pre- and Post-Education Pre-Service Teachers’ Views on the Question: 'Do You Think That Montessori-
Based STEM Education is Related to Real Life? How?’

Pre-Education Interview Results

Category Code Name Frequency(F)
No idea 6
Unable to reconcile

Thought
oug Theoretical application

Concrete education

Connectedness to life

Distancing f 1 Lif
Relationship with Life ' a‘ncmg rom reat e
Physics

O S T S

Chemistry

Post-Education Interview Results

Mathematics topics
Science topics

Education-Discipline Method-strategy
Theoretical knowledge
Materials

NI~ W N R~ =

Reflection of society
Real life

Being in touch with life
Daily life skills
Productivity

—_
W

Relationship with Life

Transfer to education
Building
Knowledge-Skills U51r'1g blocks' .
Engine working principle
Permanent knowledge
Problems

Solutions

Witnessing

Concreteness
Feeling-Thought Realizing

Relating

_ Ul W R R R WNN R R R ==

One-to-one compatibility

In Table 5, a total of 7 categories were formed as pre-training answers and post-training answers by
analyzing the answers of the candidates regarding the question. In the pre-training answers, the
candidates stated that they thought that STEM was far from real life because they could not associate
subjects such as physics and chemistry with real life, and some of them stated that they could have a
connection with life. In the post-training answers, the candidates stated that the education given was
related to real life; they associated it with natural materials such as stone and soil, they were able to
explain the events in their daily lives, they were able to realize the problems, they realized that the
theoretical knowledge in the content of subjects such as science and mathematics were related to real
life, and the permanence of the information taught was ensured thanks to the different methods applied
in the trainings. They argued that the practices addressed subjects that are intertwined with daily life,
that they found areas of application by bringing the subjects learned to life one-to-one and thus
developed daily life skills, and that they were related to real life by giving examples of STEM activities
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based on Montessori philosophy. They included statements such as building designs with the blocks
used in the activities, learning the working principle of a motor by establishing simple electrical circuits,

and transferring them to education by asking questions related to real life and ensuring permanence.

Table 6. Pre- and Post-Training Teacher Candidate Opinions on the Question "Was or Will There Be an
Environment Where You Can Express Your Thoughts Freely in Montessori-Based STEM Education?”

Pre-Education Interview Results

Category Code Name Frequency(F)
No idea 4
Assumptions
Suitable environment
Free

Mutual
communication
Child skill

Teacher focused

Feeling-Thought

_ N N(= Wi

Features

Post-Education Interview Results

Feeling

Witnessing

Coping

Respect
Self-realization
Ability to make
original applications
Generating solutions 10
Offering free 3
expression

Emotion

WPk W= DN -

Personal Development

Learning new
information

Brainstorming
Problem solving
Creative thinking
Design thinking

Mental Activity

Not being confined
within boundaries
Educational Features Free thinking structure
Observation
Integrated education

== W N == O

In Table 6, a total of six categories were formed as pre-training answers and post-training answers
by analyzing the answers to the question. In the pre-training responses, some pre-service teachers stated
that they assumed that Montessori education was student-centered, that it included areas of mutual
interaction and communication, and that there would be appropriate environments where thoughts
could be presented freely, while some pre-service teachers stated that they thought that STEM was only
instructor-oriented and did not include skills for children. In the post-training responses, the candidates
stated that they witnessed environments where they freely expressed their thoughts to each other, they
were able to solve the problems in the applications and freely present their suggestions to their friends,
they learned to respect each other's ideas, they had the opportunity to discover their own characteristics,
the fact that they could choose the materials offered for the activities from the alternatives constituted a
proof of the ability to present ideas freely and created the ability to design original products, they gained

new knowledge, gained the ability to solve problems and conduct research. They also stated that the
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fact that the education provided was integrated with other disciplines enabled them to make

observations and learn information without being confined to any boundaries during the process.

Table 7. “Pre-Service Teachers’ Views on the Question: 'What Should the Physical Environment for
Montessori-Based STEM Education Be Like? Why?

Post-Education Interview Results

Category Code Name Frequency(F)
Safe
Spacious

Ease of access to materials

. Living spaces
Classroom Environment . .
Physical environment

BW NN e

Characteristics e
suitability

Must be comfortable
Supported by visual design
Ease of movement

Technological materials
Black-whiteboard
Class Materials Occupational health
Student physical
development fitness

W = =

Learning through play
Learning new information
Learning Learning through
understanding

N = = =

Easy learning

Mathematics
Technology
Experimenting
Educational Content Concrete experiences
Educational games
Teacher guidance

_ o= = NN =N

Independence

In Table 7, the post-training responses of the candidates regarding the question were analyzed and
a total of 4 categories were formed. In these categories, the candidates mentioned the classroom
environment and material features of Montessori based STEM education. These are that the
environment should be large, spacious, bright, safe in terms of health in various areas, should have
multi-purpose living spaces where students can move easily during activities, should have reading
areas, should be technically equipped, should be supported with visual materials, the size and access of
the materials should be suitable for children's development; desks, cabinets (etc.) in the classrooms
should be suitable for children's physical development. Since STEM education is a concrete education,
the materials in the classroom should be well-designed materials that will help children learn and
comprehend new things and provide concrete experiences; necessary precautions should be taken
regarding occupational health; there should be materials such as smart boards, projections, overhead
projectors, overhead projectors, and normal whiteboards in the classrooms. They also stated that the
classroom should be physically suitable for conducting experiments, that there should be plenty of
materials related to mathematics and technology, that there should be environments where students

can complete their activities independently of the teacher and that they should be supported by
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educational games. They stated that such an environment would enable children to learn easily and

comprehensively by playing games.

Table 8. Pre-Service Teachers’ Views on the Question: "What Should Be the Role of the Teacher in Montessori-
Based STEM Education? Why?”

Post-Education Interview Results

Category

Code Name

Frequency(F)

The Role of the Teacher

Guiding

Leading

Planning learning
processes

Not intervening

17

N = Q1

Teaching Methods-Techniques

Modeling

Showing and doing
Learning by doing
Observing

Gains

Cognitive development
Physical development
Advanced development

Learning

Active

Student centered
Easy learning
Rote knowledge

Personal Development

Exploring the world
Respecting ideas
Gaining knowledge
Practising freely

NN R RR 22 NRR R, RN R =

In Table 8, the post-training responses of the candidates regarding the question were analyzed and

5 categories were formed. In these categories, the candidates talked about the roles that teachers should

have and the gains they should offer in relation to the training they received. Candidates stated that

teachers should be observers and guides to children during the trainings, lead children in order to

ensure learning, give them the opportunity to learn without intervention by leaving them free in an

environment prepared on the basis of educational gains, prepare the teaching environment and

planning, and be a guide, They stated that children should be guided to discover the world by observing

their behaviors, that they should respect their opinions and provide information about the directions in

which they can form opinions, that they should provide preliminary preparation for the application of

the essence by using the demonstration method in activities, and that they should provide learning by

doing and experiencing in teaching knowledge to children.
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Table 9. Pre-Service Teachers’ Views on the Question: "What Kind of Problems Do You Think Be Encountered
in Montessori-Based STEM Education? How?’

Post-Education Interview Results

Category Code Name Frequency(F)

Not guessing 1
Problem Perception Not being big
Not having problems

Efficient education
Benefits of Education Relationship to real life

Self-directed learning

Cost

Delay in learning

Application stages

. . Activities related to chemistry

Problem Situations . .
Close to innovation
Limited educational space

Technological equipment

W O R =R NNN R RN

Pre-service training

In Table 9, the responses of candidates regarding the question were analyzed and three categories
were created. In these categories, some candidates believed that there would be no issues in
implementing Montessori-based STEM education in schools. Others thought that problems might arise,
but they could not predict the nature or extent of these issues and stated that they would better
understand them in their professional careers. They also noted that STEM education aims to enhance
children's learning through hands-on experiences and to relate learning to daily life, but such
opportunities are rarely provided in the Turkish education system. From this perspective, there might
be challenges in translating the education into practice, including issues related to the preparation of
necessary environments and materials, such as insufficient funding, large class sizes, and lack of
necessary technological infrastructure in educational environments. Some problems might arise from
students, such as deficiencies in subjects like mathematics and science, which could delay learning due
to alack of comprehension. Problems from educators were also noted, including insufficient knowledge
in the disciplines involved, the lack of well-trained teachers before or during their service, and potential
safety and health concerns during activities. Additionally, some educators may not be receptive to new

educational approaches.

Table 10. ‘How Do You Think Montessori Based STEM Education Affects students? Can Have Such an
Effect? How?’ Question to the Prospective Teacher After the Training Views

Post-Education Interview Results

Category Code Name Frequency(F)

Creativity
Collaborative work
Communication
Problem solving
S . Invention

Scientific Skills Production skills
Personal development
Free thinking
Critical thinking skills
Daily life problems

o T NS R (O O R OV ]
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Trial and error
Doing and experiencing

Learning Research and examining
Having fun
Having fun
Loving it
Attitude-Thought Positive effect

Feeling useful
Very nice

Scientific development

Mental devel t
Development Areas en. al developmen
Physical development

Self-expression

Active lesson
Activities
The Impact of Education Planning
Appealing to the senses

Providing permanence

Disciplines
Knowledge area
Technical area
Skill area
Individuals who produce, not

Areas of Increase

[ T & S T W = W I \C TS U Gy [y Gy SRS B = WS g [y S Gy S G ey

consume

In Table 10, the responses of candidates regarding the question were analyzed and six categories
were created. In these categories, teacher candidates stated that STEM education based on the
Montessori approach would contribute to students' scientific skills and developmental areas. They
highlighted that it fosters students' abilities to invent, design products, think creatively and critically,
and solve problems. It was noted that this type of education makes learning more enjoyable and
supports personal development, positively impacts scientific, mental, and physical growth, encourages
the generation of new ideas, and helps students express themselves freely. Additionally, it helps
students become productive and inquisitive individuals, plan their learning experiences, recognize and
solve daily life problems, and become creators rather than mere consumers. It also develops
communication skills and promotes collaborative work. The education was described as having the
quality of making students appreciate science, mathematics, and technology. It involves engaging all
five senses, and provides a learning environment that fosters lasting knowledge through experimenting,
doing, experiencing, and researching. Furthermore, it was noted that this education has positive effects
on students, creating a sense of achievement, production, and usefulness. It is an education system that

makes seemingly difficult topics enjoyable and relatable, while also teaching students planning skills.
Conclusion and Discussion

The results of the study revealed that remote STEM education based on the Montessori approach had a
positive effect on preschool teacher candidates' knowledge and skills in creating constructivist learning
environments. Additionally, both quantitative and qualitative data were examined for each sub-
dimension of the constructivist learning environment, including real-life connections, critical thinking,
assessment, classroom language, taking responsibility for learning, the teacher's role, the physical
environment, the teaching process-method, and motivation. Significant differences were found between

pre-test and post-test scores across all sub-dimensions. Qualitative interview results related to these
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dimensions also supported the quantitative findings. These results support the interpretation that the
provided training improved candidates' knowledge and skills in creating constructivist learning
environments. Even though the training was conducted remotely, it allowed individuals to interact
more with their surroundings (e.g., creating different designs with everyday materials), incorporated
problem-based and collaborative learning methods, and made learners active participants while the
instructor assumed a guiding role. Supporting these findings, Calik (2020) noted that constructivist
learning environments created in STEM education led to significant differences in teacher candidates'
ability to create such environments, particularly in dimensions like the physical environment, the
teacher's role, problem situations, and application skills. Cakir and Yal¢in (2020) also indicated that
learning environments provided in Montessori-based STEM activities contributed to teacher candidates'
lifelong learning skills, such as critical thinking and creativity. The current study found similar results,
with candidates acquiring these skills. The reason for these outcomes is attributed to the creation of
necessary conditions for a constructivist learning environment during the training. This allowed teacher
candidates to encounter problem situations and provided opportunities for both individual and
collaborative perseverance, which are sub-dimensions of lifelong learning. Additionally, encountering
various problem situations contributed to the development of creativity and the ability to produce new
ideas. Giimils and Eroglu (2024) found in the results of their meta-analysis study on STEM that the
sample groups were positively affected by STEM practices, students actively and willingly participated
in the practices, and their interest in STEM professions was positively affected. Akiiztim et al. (2021)
found that teachers stated that STEM education aims to provide individuals with 21st century skills,
learning by discovery, interdisciplinary connection, learning to integrate, developing lifelong learning

skills and developing problem solving skills.

In Altun Yalgin’s (2019) study, it was noted that integrated STEM education improved teachers'
knowledge and skills about STEM, enabling them to implement STEM programs in their professional
practice. This, in turn, allowed them to utilize interdisciplinary interactions and develop positive
attitudes toward these disciplines. Williams (2011) found that in STEM studies, students' understanding
of physics concepts contributed to achieving significant scientific successes in the physics education
process. It also taught new methods, techniques, and teaching tools that aid in solving various
methodological problems. In the study, all teacher candidates interviewed reported that remote STEM
education based on the Montessori approach positively contributed to both their learning experiences
and their ability to create constructivist learning environments. The reason for this development is
thought to be the candidates' observations of the teaching environment and instructor behaviors, as well
as their realization of learning through hands-on experiences and trial-and-error during the activities.
Additionally, candidates indicated that the training helped them acquire critical thinking skills,
problem-solving abilities, new knowledge, skills, and creative ideas. Ibes and Ng (2011), in their study
on in-service STEM training for Montessori teachers, noted that teachers' knowledge in STEM fields and
their confidence in teaching these disciplines increased. This, in turn, improved students' self-discipline,

creativity, and social responsibility.

In remote STEM education based on the Montessori approach, candidates noted that the activities,
which followed the principles of moving from simple to complex and the repeatability of information
and materials, allowed them to compare previously and newly acquired knowledge, facilitating new
learning experiences. They also reported successfully structuring the new information in their minds.
Scippo and Ardolino (2021) found that integrated STEM-based robotics applications in Montessori
classrooms enhanced students' computational thinking skills. Cakir and Altun Yal¢in (2021a) reported
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that Montessori-based STEM activities positively affected preschool teacher candidates' attitudes
toward science, eliminated their prejudices, and increased their motivation and confidence in teaching
science. Giiven et al. (2018) noted that STEM practices improved students' attitudes toward science and
their scientific process skills. Similar results were observed in our study. The similarity of these findings
may be attributed to the constructivist learning environments provided by both STEM and Montessori
approaches. In our study, teacher candidates experienced enjoyable, engaging, and active learning
through Montessori-based STEM education. They recognized that science topics, which initially seemed
difficult, were simpler in practical applications and facilitated easier learning. Candidates also noted
that for creating a constructivist learning environment and classroom with Montessori-based STEM
education, the classroom should be spacious, bright, safe in various areas, and versatile to allow
students to move easily during activities. Both the observed learning environments during the training
and the theoretical education provided were considered effective in shaping these perspectives among
the candidates. Yildirim (2021) emphasized that STEM education based on the Montessori approach
enhances children's skills in prediction, inference, scientific reasoning, and communication. He
highlighted the importance of arranging the classroom environment to suit the needs of children,
ensuring that it includes materials that address physical, sensory, cognitive, and social development
areas. Additionally, Yildirim stressed that the educator should act as a guide while the students take an

active role in their learning process.

In the study, regarding the role of teachers in a constructivist learning environment, candidates
noted that Montessori-based STEM teachers should adopt several key roles. They should act as
observers and guides for children during the education process, ensuring that children receive the
necessary preparatory support for activities. Teachers need to lead the learning by allowing children to
explore freely within a learning environment designed around educational objectives, intervening
minimally. They should prepare the teaching environment and plan accordingly. Candidates
emphasized that teachers should guide children in exploring the world by observing their behavior,
allowing them to freely engage with the activities based on the determined learning outcomes. They
should respect children’s ideas and provide information on how to develop those ideas. The results
suggest that the teacher's role in the research was influenced by their behavior in the classroom
throughout the study. Specifically, the teacher’s role as a guide allowing candidates to solve problems
independently while providing directional questions and refraining from direct intervention
contributed to these findings. Lillard (2012) stated that in Montessori education, the teacher should act
as a guide, observer, and prepare the learning environment according to the educational objectives.
Kiran et al. (2021) conducted a systematic review of the Montessori approach in early childhood. Their
study found that research on Montessori education primarily focused on students' visual perception,
cognitive, language, and social development, and noted positive outcomes in these areas. Candidates
indicated that because Montessori-based STEM education environments also encompass constructivist
learning environments, teachers play a guiding role while students are active participants. They noted
that this approach positively affects children's cognitive and physical development, leading to higher

levels of growth.

Courtier et al. (2021) highlighted that the Montessori approach positively impacts students' cognitive
and social development, noting similarities with the characteristics required in a constructivist learning
environment. For instance, the freedom to choose educational materials allowed candidates to freely
express their emotions and thoughts during training, leading to increased comfort in self-expression

over time. Candidates reported that having the option to select or obtain materials from alternatives for
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activities demonstrated freedom and fostered their ability to design original products. Supporting this,
Cakir and Altun Yalgin (2020) found that Montessori-based STEM education provided candidates with
the ability to comfortably express themselves and their ideas in constructivist learning environments. It
also increased their confidence and knowledge through designing original products and encouraged
them to approach problems with an open and courageous mindset. Yildirim (2021) noted that integrated
Montessori-based STEM education improved preschool children’s scientific process skills. Ibes and Ng
(2011) observed that STEM education in Montessori settings supports children's academic success, as
well as their social, emotional, and personal development. Ayverdi and Oz Aydin (2020) reported that
STEM education enhances academic success regardless of the educational level. In the study, candidates
indicated that Montessori-based STEM education added new knowledge to their learning experiences.
They reinforced their previous knowledge through practical training and gained a sense of achievement

and capability by creating functional products.

Cetin and Demircan (2020) examined the effect of STEM education practices in early childhood. They
stated that STEM education is an educational approach that provides conceptual learning and active
participation. In addition, they stated that it enables students to integrate what they learn with their
experiences, arouses curiosity, allows examination, research and exploration, and supports the creation
of learning environments and learning experiences with a holistic understanding structure. Within the
scope of the research, especially since the trainings were distance education, care was taken to create a
constructivist learning environment instead of a constructivist classroom environment to realize
effective learning and to provide candidates with observations and experiences on how they can create
these environments themselves. Some examples provided in the research for this constructivist learning
environment are as follows; the instructor was in a guiding position and the student actively
participated and learning by doing and experiencing was provided. In the findings of the research, the
candidates stated that they put their theoretical knowledge into practice by doing, experiencing,
experimenting and observing, reinforced their theoretical knowledge, realized easier learning and
gained courage in learning-teaching the knowledge they gained within these trainings. Grunina et al.
(2018) stated that STEM education improves students' high-level knowledge and skills and creativity.
Kurtulus (2019) stated that STEM activities improved students' scientific creativity, increased their
motivation to learn science, improved their problem-solving skills, and increased their academic
achievement. In their study, Ciftci and Topcu (2020) stated that pre-service preschool teachers provided
learning by having fun with STEM education, learning by doing and experiencing, permanent learning,
learning through play, process-based learning, learning scientific process steps, learning to rediscover
in discoveries, learning to think and collaborative learning. In this study, pre-service teachers elaborated
with explanations that they agreed that Montessori based STEM trainings are related to real life. They
stated that the materials used in the trainings are related to real life, that they deal with topics that are
intertwined with daily life, and that they find areas of application by bringing the learned topics to one-
to-one life, thus improving their daily life skills. Aslan and Bektas (2019) noted in their study that after
STEM education, pre-service science teachers associated science with many disciplines, made sense of
it in their lives, and were capable of defining and applying the STEM concept. Gokbayrak and Karigsan
(2017) stated that STEM trainings improve pre-service science teachers' scientific thinking skills.
Considering all these results, it was concluded that pre-service preschool teachers made positive
developments in both theoretical knowledge and application skills during the remote Montessori based
STEM education process, believed that they could create constructivist learning environments in their

professional lives with the knowledge they learned, and their self-confidence in this regard was formed.
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Recommendations

Considering the constructivist approach that the Ministry of National Education takes as a basis in the
education system, it is thought that the addition of STEM education as a course in faculties of education

may have positive effects on the knowledge and skills of future teachers towards constructivist learning.
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