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Planlama, dikkat, es zamanli ve ardil biligsel islemlerden olusan ndrobilissel bir zeka teorisi
olan PASS teorisi, biligsel islem, 6grenen bir bireyin matematik, okuma, yazma gibi
becerilerini sergilerken nasil diisiindiigiinii incelemektedir. Bu arastirmada ilkokul 3. simf
Ogrencilerinin matematik dersinde problem ¢dzme becerisine, PASS teorisi unsurlarmdan
dikkat ve eszamanhign etkisini ortaya koymak amaglanmaktadir. Aragtirma Istanbul ili,
Availar ilgesindeki bir 6zel okulda, 2024-2025 egitim- 6gretim yilinda bes farkli sinifa toplam
100 o6grenci ve dort farkli etkinlik ile yiiriitiilmiistiir. Calisma, deneysel arastirma
yontemlerinden zayif deneysel desenlerden tek gruplu oOn-test son-test yontemiyle
desenlenmistir. Arastirma bulgulari, uygulamalarin 6grencilerin problem ¢6zme becerilerini
anlamli diizeyde gelistirdigini ve bu gelisimde ozellikle eszamanlilik siirecinin dikkat
degiskenine kiyasla daha belirleyici oldugunu gostermektedir. Ayrica 6n test basar1 diizeyi,
son test performansimn giiglii bir yordayicisi olarak o6ne ¢kmustir. Bu sonuglar
dogrultusunda, ogretim programlarinda ozellikle matematik derslerinde eszamanlilik

Dikkat becerilerini gelistirmeye yonelik etkinliklere agirlik verilmesi ve Ogretim siireclerinin
’ ogrencilerin 6n bilgi diizeylerine gore farklilagtirilmas: 6nerilmektedir.
Eszamanlilik
1. Giris bireyin dikkati dagitici unsurlar1 baskilayarak hedeflenen

Bireylerde yiiksek zihinsel performans yaratma arayisi
bircok teori tarafindan galisilmistir. (. PASS (Planning,
Attention, Simultaneous, Successive) teorisi bu teorilerden
onde gelenler arasinda yer almaktadir. PASS teorisi, zekay1
agiklamaya yonelik biligsel temelli bir modeldir ve Das,
Naglieri ve Kirby (1994) tarafindan gelistirilmistir. Bu
teoriye gore zeka, geleneksel tek boyutlu IQ yaklasimindan
farkli olarak planlama (Planning), dikkat (Attention),
eszamanliik (simultaneous processing) ve ardigsiklik
(successive processing) seklinde dort temel bilissel islem
tizerinden anlasilmaktadir (Naglieri & Das, 2005).
Planlama, bireyin problem ¢6zme, strateji gelistirme ve
uygun davranis: secip diizenleme becerisini ifade eder. Bu
siireg, amag belirleme, hipotez {iretme, alternatifleri
degerlendirme ve uygun ¢oziim yolunu se¢me gibi bilissel
islevleri kapsar (Anderson, 2010). Dikkat, bireyin ¢evredeki
uyaranlar arasindan belirli birine odaklanmasini ve bu
odaklanmay1 siirdiirmesini saglayan zihinsel siirectir.
PASS teorisine gore dikkat, hem secici dikkati (ilgili
uyarani se¢me) hem de siirdiiriilen dikkati (belirli bir
goreve odaklanmay1 devam ettirme) igerir. Ayrica dikkat,

gorev tizerinde kalabilmesini saglar (Das et al., 1994; Posner
ve Rothbart, 2007).

Eszamanlilik, bilgilerin bir biitiin olarak ve parcalar
arasindaki iligkiler g6z oniinde bulundurularak
islenmesini ifade eder. Bu siire¢, kavramlar arasindaki
mekansal, mantiksal veya anlamsal iliskileri kurmay1 igerir.
Ornegin, bir sekil iginde parcalarin nasil bir biitiin
olusturdugunu kavramak ya da bir metnin ana fikrini
¢ikarabilmek eszamanli islemenin tipik 6rnekleridir. PASS
teorisinde eszamanlilik, 6zellikle gorsel-uzamsal beceriler,
okudugunu anlama ve kavramsal iligkileri kurma
agisindan kritik oneme sahiptir (Naglieri ve Das, 2005;
Kline, 2013).

Ardisiklik, bilgilerin belirli bir siraya gore islenmesi
siirecidir. Harflerden kelime olusturmak veya bir dizi say1
ya da olayin sirasini hatirlamak bu islem tipine 6rnek
gosterilebilir.  Ardisiklik, Ozellikle dilsel Dbilgilerin
diizenlenmesi ve zaman sirasina dayal1 gérevlerde etkindir
(Kaufman, 2010). PASS teorisi, zekay: tek boyutlu bir l¢iim
olmaktan ¢ikararak biligsel siiregler baglaminda ele alir. Bu
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modelde oOzellikle dikkat ve eszamanlilik siiregleri,
bireylerin 6grenme performansinda ve problem ¢6zme
becerilerinde belirleyici rol oynar (Das et al., 1994; Naglieri
ve Das, 2005). PASS teorisi {izerine yapilan uluslararasi
aragtirmalar, bu modelin biligsel islevleri
ol¢medeki gegerlik ve giivenirligini ortaya koymaya
yonelmistir. Das, Naglieri ve Kirby'nin (1994) onciil
¢alismasi, PASS modelinin planlama, dikkat, eszamanlilik
ve ardigiklik siireglerini zekanin temel bilegenleri olarak
agiklamis ve bu yaklasim geleneksel IQ testlerine alternatif

ozellikle

bir ¢erceve sunmustur. Sonraki yillarda Naglieri ve Das
(2005), PASS teorisini temel alan Cognitive Assessment
System (CAS) testini gelistirerek farklh yas gruplarinda
uygulamis ve modelin akademik basariyr ongoérmede
glclii bir ara¢ oldugunu ortaya koymustur. Ozellikle
dikkat ve eszamanlilik siireclerinin okuma, yazma ve
problem ¢ozme gibi temel akademik becerilerde belirleyici
rol oynadig1 2010;

Papadopoulos, 2001).

vurgulanmistir ~ (Kaufman,

Tiirkiye’de PASS teorisi ile ilgili yapilan arastirmalar ise
gorece olmakla birlikte,
Ogrencilerinde biligsel siireclerin akademik basariyla
etkisini incelemeye odaklanmistir. Ornegin, Karakas vd.
(2017) PASS modelini alan biligsel stire¢
degerlendirmelerinin &grencilerin dikkat ve eszamanlilik
becerilerindeki farkliliklar1 ortaya koymada kullanish
oldugunu belirtmistir. Benzer sekilde, Demir (2019)
tarafindan yapilan bir arastirmada, PASS modeline dayal
dikkat ve eszamanlilik etkinliklerinin 6grencilerin problem
¢bzme ve okudugunu anlama becerileri tizerinde anlamh
bir gelisim sagladigi bulunmustur.
literatiirde PASS modelinin 6grenme giicligli yasayan
ogrenciler icin alternatif bir degerlendirme araci olarak
kullanilabilecegini gosteren calismalar da yer almaktadir
(C)Zh’irk ve Aydin, 2020; Yildiz, 2021).

sinurh ozellikle ilkogretim

temel

Ayrica yurtici

Matematik dersinde problem ¢6zme becerisi, yalnizca
islemsel bilgiye degil, ayn1 zamanda biligsel siireglerin
etkin kullanimina da baglidir. PASS teorisine gore 6zellikle
dikkat ve eszamanlilik siiregleri, &grencilerin problem
¢ozme sirasinda gerekli bilgileri segmeleri, odaklanmalari
ve parcalar1 anlaml bir biitiin haline getirmeleri agisindan
kritik bir rol oynar (Das, Naglieri, ve Kirby, 1994; Sternberg
ve Kaufman, 2011).

Dikkat siireci, Ogrencilerin dikkati dagitan unsurlarn
baskilayarak problemdeki temel
yogunlagsmalarmi  saglarken;  eszamanlilik
problemde verilen bilgilerin bir biitiin olarak kavranmasin
ve iligkilerin kurulmasmi kolaylastirir (Naglieri ve Das,
2005). Bu nedenle, ilkokul 3. sinuf 6grencilerinin problem
¢ozme Dbecerilerinde bu iki biligsel unsurun etkisinin
aragtirilmasi hem 6grenme siirecinin anlasilmasi hem de
matematik basarisiin artirilmasi agisindan 6nemli bir
katki sunmaktadir. Ayrica erken yaslarda biligsel siireglerin
desteklenmesinin, Ogrencilerin ileri diizey akademik
performanslart iizerinde de uzun vadeli olumlu etkiler
yaratabilecegi vurgulanmaktadir (Kaufman, 2010).

unsurlara
stireci,

Bu calismanin temel amacy; ilkokul 3. sinif 6grencilerinin
matematik dersinde problem ¢6zme becerisine, PASS
teorisi unsurlarindan dikkat ve eszamanligin etkisini
ortaya koymak amaglanmaktadir. Bu arastirmanin genel
amaci dogrultusunda asagidaki alt amaclar belirlenmistir:

1. Ilkokul 3. siuf Ogrencilerinin matematik dersinde
problem ¢6zme becerilerinin On-test ve son-test puanlari
arasinda anlamli bir farkliik olup olmadigm ortaya
koymak.

2. Ogrencilerin problem ¢ozme becerilerinde dikkat
siirecine dayali etkinliklerin etkisini incelemek.

3. Ogrencilerin problem ¢ozme becerilerinde eszamanlilik
siirecine dayali etkinliklerin etkisini belirlemek.

4. Dikkat ve eszamanlilik siireglerine dayali etkinliklerin
problem ¢dzme becerisine birlikte etkisini ortaya koymak.

5. Arastirmaya katilan Ogrencilerin on-test ve son-test
sonuglar1 arasindaki farkliliklarin, etkinliklerin problem
¢ozme
degerlendirmek.

becerilerini  gelistirme  diizeyine katkisim

2. Yontem
2.1. Desen

Bu arastirma, deneysel arastirma yontemlerinden zayif
deneysel tek gruplu
yontemiyle desenlenmistir. Zayif deneysel model tek
gruplu on-test son-test deseni, bir gruba deneysel islem
uygulanmadan once ve sonra 6l¢iim yapilmasini igeren bir
aragtirma desenidir. Bu yoOntemde arastirmaci,
gruptan elde edilen 6n-test (islem 6ncesi 6l¢iim) ve son-test
(islem sonrasi 6l¢lim) puanlarini karsilastirarak deneysel
islemin etkisini belirlemeye calisir (Biiyiikoztiirk, et al.
2017). Ancak bu desenin en 6nemli smirliligi, kontrol
grubunun bulunmamas1 nedeniyle goézlenen degisimin
gergekten uygulamadan m1 yoksa baska dissal faktorlerden
mi kaynaklandigini kesin olarak ortaya koyamamasidir
(Campbell ve Stanley, 1963). Buna ragmen 6zellikle egitim
alaninda uygulamali arastirmalarda sik kullanilan bir
desen olup, kisa siirede ve sinirli imkanlarla deneysel

desenlerden On-test son-test

ayn

etkinin dl¢iilmesine olanak tanir (Karasar, 2020).

Aragtirmada 20’ser Ogrencilik bes ilkokul 3. smif
subesinden toplam 100 &grenci ile ¢alisilmistir. Bu modelin
aragtirmaya uyarlanmig simgesel goriiniimii ise Tablo 1'de

verilmistir.
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Tablo 1.

3. Sumflar igin uyarlanmis tek gruplu ontest — sontest modelin
simgesel goriiniimii

Gruplar Model Akist

Gl (n=19) On-test — Dikkat ve eszamanlilik cahismalari
— Son-test

G2 (n=19) On-test — Dikkat ve eszamanlilik calismalar:
— Son-test

G3 (n=20) On-test — Dikkat ve eszamanlilik cahismalar:
— Son-test

G4 (n=19) On-test — Dikkat ve eszamanlilik cahismalari
— Son-test

G5 (n=17) On-test — Dikkat ve eszamanlilik calismalar:

— Son-test

2.2. Calisma Grubu

Arastirmanin ¢alisma grubu Istanbul ili, Availar ilcesindeki
okulda, 2024-2025 egitim Ogretim yilinda
O0grenimine devam eden bes 3. Sinif subesindeki toplam 100
O0grenci olusturmaktadir. Arastirmanin calisma grubu,
amacl 6rnekleme yontemlerinden kolay ulasilabilir durum

bir 0Ozel

orneklemesi ile belirlenmistir. Calisma, Istanbul ili Avcilar
ilcesindeki bir ©6zel okulda yiiriitiilmiistiir. Bu okulun
secilme nedeni, aragtirmacinin kurumla is birligi igerisinde
olmasi, uygulama izinlerinin kisa siirede alinabilmesi ve
ogrencilerin diizenli devam oranlarmin yiiksek olmasidir.
Arastirmanin 3. sif diizeyinde gergeklestirilmesinin
nedeni ise, bu siif diizeyinde 6grencilerin temel islem
becerilerini kazanmis olmalar1 ve matematikte problem
¢ozme siireglerinin gelisimsel olarak gozlemlenebilir
diizeyde olmasidir. Ayrica, 3. siuf diizeyi, dikkat ve
eszamanlilik gibi biligsel siireglerin belirginlestigi ve
6l¢iilmesinin uygun oldugu erken orta ¢ocukluk dénemine
karsilik gelmektedir.

2.3. Islem
Arastirma kapsaminda PASS teorisinin dikkat ve
eszamanliik siireglerini temel alan dort uygulama
gerceklestirilmistir.  Her uygulamada  6grencilerin

matematiksel problem ¢6zme becerilerindeki degisimi
belirlemek amaciyla 6n test uygulanmuis, ardindan dikkat
ve eszamanlilik etkinlikler
gergeklestirilmistir. Uygulamalar siiresince 6grencilerin
problemdeki bilgileri se¢gme, iligskilendirme ve biitiinciil
olarak degerlendirme becerilerini gelistirmeye yd&nelik
¢alismalar yiiriitiilmiistiir. Uygulama sonunda 6grencilerin
problem ¢bzme performanslart son test araciligiyla
degerlendirilmis ve dikkat ile eszamanlilik siireglerinin
problem ¢dzme becerilerine etkisi incelenmistir.

siireclerini ~ destekleyen

2.4. Veri Toplama Araglar

Aragtirmada kullanmak amaciyla her smifa 4 adet ontest,
uygulama gorlip ¢ikarimda
bulunabilmek igin 4 sontest gelistirilmistir. Bu testler

sonundaki durumlarini

tiglincii sinif matematik dersi icin milli egitim programinda
yer alan dogal sayilarla toplama ve c¢ikarma islemlerini
gerektiren problemleri ¢ozme ve biri ¢arpma islemi olmak
izere iki islem gerektiren problemleri ¢6zme kazanimlar:
hedef almarak gelistirilmistir. Uygulamada 3.
diizeyinde yeni nesil sorular hazirlanmistir. Bu uygulama

sinif

ile 0Ogrencilerimizin yeni nesil sorulardan olusan
matematik problem ¢6zme Dbecerileri gelistirilmek
istenmistir.  Ol¢cme  araclan gelistirilirken 3.  siuf

O0gretmenlerinin goriislerine basvurulmustur. Calismada
kullanilan 6l¢gme araglar tek agik uglu sorudan olustugu
igin Cronbach’s Alpha gibi i¢ tutarlilik katsayilar:
hesaplanmamistir. Calismada 94 Ogrencinin ontest ve
sontest yanitlar: iki bagimsiz puanlayici tarafindan dogru
(1) / yanhs (0) seklinde kodlanmistir. Puanlayicilar arasi
giivenirlik Cohen’in Kappa katsayisi ile hesaplanmistir.
Ontest igin iki puanlayici arasindaki uyum %92 bulunmus,
Cohen’in Kappa katsayis1 k = .84, p < .001 olarak elde
edilmistir. Bu deger “yiiksek diizeyde uyum”
gostermektedir. Sontest i¢cin uyum orami %94, Cohen’in
Kappa katsayis1 k = .87, p < .001 olarak bulunmustur. Bu
sonuglar, iki puanlayicinin verdikleri
oldukga tutarh oldugunu gostermektedir (Landis ve Koch,
1977).

kodlamalarin

Gruplara her uygulamanin basinda bir Ontest
uygulanmistir. Bir modelde ontestin bulunmasi, gruplarin
deney Oncesi benzerlik derecelerinin bilinmesine ve sontest
sonuglarmin buna gore diizeltilmesine yardim eder
(Karasar, 2009). Bu amagla yapilan ontestin sonuglarina
gore gruplarin benzer 6zellikte olduklar: tespit edilmistir.
Uygulama 6ncesinde tiim subelerde uygun calisma ortami
olusturulmus, 6grencilere gerekli agiklamalar yapilarak
bireysel calismanin esas alinacagi vurgusu yapilmustir.
Homojen olarak hazirlanmis smiflarda ¢alisma es zamanl

olarak baglatilmistir.

Uygulama asamasinda c¢alisma kagitlar1 Ogrencilere
dagitilmis, on yilizde yer alan problemlerin dikkatle
okunmasi ve ardindan ayni yiizde yer alan 1. Coziim
boliimiine problemi ¢ozmeleri istenmistir. Bunun igin
ogrencilere 10 dakika siire verilmistir. Verilen siirenin
sonunda 6grencilerden kagidin arka yiiziinii gevirmeleri ve
aynt problem i¢in hazirlanmis dikkat ve eszamanlilik
becerilerini Olgen sorularimi ¢dzmeleri istenmistir. Bu
calisma igin de Ogrencilere 10 dakika siire verilmistir.
Verilen siirenin sonunda &grencilerden kagidin 6n yiiziinii
tekrar gevirmeleri ve ayn1 problem igin olusturulmus 2.
Coziim boliimiine problemi tekrar ¢dzmeleri istenmistir.
Ogrencilerin problemi ilk ¢oziimleri ile probleme yonelik
dikkat ve  eszamanlilk  sorularinda
sergiledikleri basarilar1 degerlendirilmis ve bunun 2.
¢coziime etkileri analiz edilmistir.

hazirlanan

2.5. Veri Analizi

PASS siirecinde ogrenciler MEB
kazanimlaria gore degerlendirilmistir. izleme testlerinden
elde edilen puanlar, 6grencilerin 6ntest (temel) puanlariyla

teorisi uygulama

516
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karsilastirilarak ilerleme puanlar1 hesaplanmis ve bu
puanlar O0grenci  basarilar1  hakkinda
¢ikarimlarda bulunulmustur. Dikkat ve eszamanlilik
sorularinin problem ¢6zme becerilerine katkisini incelemek
amaciyla, Ontest-sontest verilerinden elde edilen
dogru/yanlis (0-1) kodlu veriler SPSS 26.0 programi
kullanilarak analiz edilmistir.

tizerinden

Oncelikle ogrencilerin dikkat, eszamanlilik ve problem
¢ozme fark puanlari arasindaki iligkiler Pearson korelasyon
analizi ile incelenmistir. Ardindan, 6ntest ve sontest dogru
yanitlama olup
olmadigini test etmek icin, bagiml ikili verilerde uygun

oranlarindaki  degisimin  anlaml
olan McNemar testi uygulanmistir. Bu analiz, 6grencilerin
uygulama sonrasinda basar1 oranlarinda istatistiksel olarak

anlamli bir artis olup olmadigini belirlemeyi amaglamistir.

Ek olarak, 6grencilerin sontestteki basarilarini yordayan
faktorleri belirlemek icin ¢oklu lojistik regresyon analizi
yapilmistir. Bu analizde sontest puani bagimli degisken;

Bu analizler sayesinde, dikkat ve eszamanlilik siireclerinin
Ogrencilerin problem ¢6zme becerilerindeki gelisime ne
olciide katk1 sagladig: istatistiksel
degerlendirilmistir.

olarak

3. Bulgular

Her uygulama icin on test, egitim siireci gostergeleri
(Dikkat, Es Zamanlilik) ve son test basar1 oranlari (%
olarak) raporlanmistir. Betimsel analiz sonuglar1 Tablo 2’de
verilmistir.

Tablo 2 incelendiginde, 6grencilerin 6n test basar1 oranlari
%11-14 araligindan son testte %50'nin {izerine ¢ikmustir.
Genel bu bulgu egitim uygulamalarinin
ogrencilerin dogru yamitlama oranlarinda anlamli ve

olarak,

belirgin bir artis sagladigmmi gostermektedir. Dikkat,
eszamanlilik ve bu iki siirecin birlikte ele alinmasinin
problem ¢6zme becerilerindeki gelisim (On-test/son-test
fark puanlar) ile iliskisine ait bulgular Tablo 3'te

Imaktadir.
ontest, dikkat ve eszamanllik degiskenleri bagimsiz suntimaitadit
degisken olarak modele dahil edilmistir. Analizlerde
anlamlilik diizeyi p < .05 olarak kabul edilmis; etki
biiytikliikleri (Cohen’s g) ve olasilik oranlar1 (Odds Ratio)
da yorumlanmustir.
Tablo 2.
Betimsel analiz sonuclart
Uygulama N On Test % Dikkat % Es Zamanhilik % Son Test %
1 94 13.8 98.9 76.6 56.4
2 94 11.7 94.7 45.7 50.0
3 94 13.8 91.5 70.2 57.4
4 94 11.7 90.4 59.6 55.3
Tablo 3.
Dikkat, eszamanlilik ve problem ¢ozme fark puanlarina iligkin korelasyonlar
Fark Dikkat Eszamanlilik Dikkat ve Eszamanlilik
Fark 1
Dikkat 19 (p=.05) 1
Eszamanlilik 27% (p=.005) A42*% (p=.001) 1
Dikkat ve Eszamanlilik 28" (p=.003) 717 (p=.001) .93** (p =<.001) 1
Not. *p <.01,

Analiz sonucunda, fark puanlari ile dikkat arasinda pozitif
yonde ancak istatistiksel olarak anlamli olmayan bir iligki
bulunmustur (r=.19, p =.05). Buna karsilik, fark puanlar ile
eszamanlilik arasinda diisiik-orta diizeyde ve anlamli bir
iliski oldugu goriilmiistiir (r=.27, p=.005). Benzer sekilde,
fark puanlart ile dikkat ve eszamanliligin birlikte ele
alindig1 birlesik 0Olgiit arasinda da anlamli bir iligki
bulunmustur (r=.28, p=.003). Bu sonuglar, dikkat ve

ozellikle eszamanlilik becerilerinin  problem ¢dzme
performansindaki gelisimle iligkili oldugunu
gostermektedir.

Her uygulama icin 6grencilerin 6n test ve son test basar1
oranlar1  kargilagtirilmigtir.
uygulamalarda son testte anlamh bir artis oldugunu
gostermektedir. McNemar testi, ayn1 katilimer grubundan
ikili (dichotomous) Olg¢limlerde
kullanilan parametrik olmayan bir istatistiksel yontemdir.
Ozellikle  6n veya
tedavi/uygulama oncesi ve sonrasi gibi bagimli 6lctimlerde
basari-basarisizlik, evet-hayir, dogru-yanlis bigiminde
kodlanmis veriler i¢in uygundur (McNemar, 1947). Bu
arastirmada da Ogrencilerin 6n

McNemar testleri tim

elde edilen bagimli

test-son  test desenlerinde

test ve son test
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asamalarinda verilen yanitlar 0-1 (yanhs/dogru) biciminde
kodlandigindan, bagimsiz Orneklemler igin t-testinin
yerine gegebilecek uygun bir yontem olarak McNemar testi
kullanilmistir. Béylece her bir uygulamada 6grencilerin 6n

testten son teste basar1 oranlarindaki degisimin istatistiksel
olarak anlamli olup olmadig1 degerlendirilmistir. Sonuglar
Tablo 4’te 6zetlenmistir.

Tablo 4.
McNemar testi sonuclart
Uygulama On Test % Son Test % McNemar x? p Odds Ratio Cohen's g
1 13.8 56.4 36.21 <.01 41.0 42
2 11.7 50.0 34.03 <.01 oo .38
3 13.8 57.4 34.04 <.01 14.67 43
4 11.7 55.3 35.56 <.01 21.5 43

Uygulama 1’de 6grencilerin 6n testte dogru yanitlama
orani %13.8 iken, son testte %56.4’e yiikselmistir. McNemar
testi bu farkin istatistiksel olarak anlamli oldugunu
gostermektedir, x2a, n=0¢) = 36.21, p<.001, Cohen’s g=.42.
Sonuglar ayrica son testte dogru yanitlama olasiliginin
yaklastk 41.0 kat arttigin1 gostermektedir (OR=41.0).
Uygulama 2’da Ogrencilerin on testte dogru yanitlama
orani %11.7 iken, son testte %50.0’e yiikselmistir. McNemar
testi bu farkin istatistiksel olarak anlamli oldugunu
gostermektedir, x%u, n=o9) = 34.03, p <.001, Cohen’s g =.38. Bu
uygulamada Odds Ratio perfect
separation durumu gozlenmistir (tiim Ogrenciler benzer

hesaplamasinda

sekilde dagilmistir). Uygulama 3’da 6grencilerin 6n testte
dogru yanitlama orani %13.8 iken, son testte %57.4’e
yiikselmistir. McNemar testi bu farkin istatistiksel olarak
anlamli oldugunu gostermektedir, X%, n=0s) = 34.04, p <.001,
Cohen’s g = 0.436. Sonuglar ayrica son testte dogru
yanitlama olasiligmmin yaklasitk 14.67 kat arttigim
gostermektedir (OR=14.67). Uygulama 4’da 6grencilerin 6n
testte dogru yanitlama orani %11.7 iken, son testte %55.3’e
ylikselmistir. McNemar testi bu farkin istatistiksel olarak
anlaml oldugunu gostermektedir, x2q, n~o9=35.56, p <.001,
Cohen’s g = .43. Sonuglar ayrica son testte dogru yanitlama
olasiliginin yaklasik 21.5 kat arttigini gostermektedir (OR =
21.5).

Tablo 5.

Coklu lojistik regresyon analizi sonuglar

Genel olarak, dort uygulamanin tamaminda 6grencilerin
On testten son teste dogru yamitlama oranlar1 anlamh
bi¢imde artmustir (x? degerleri 34.03-36.21 arasinda, tiim
p<.001). Etki biiyiikliikleri orta diizeyde bulunmustur
(Cohen’s g = .38-.44).

Bu arastirmada kullanilan veri seti, 6grencilerin 6n test,
egitim siireci gostergeleri (Dikkat, Es Zamanlilik) ve son
test puanlarindan olugsmaktadir. Tiim degiskenler ikili (0—
1, yanlig/dogru) olarak kodlandigindan,
degiskenin ikili yapisi klasik dogrusal regresyon
varsayimlarini karsilamamaktadir. Bu nedenle, son test
basarisini yordayan faktorleri belirlemek amaciyla ¢oklu
lojistik regresyon analizi tercih edilmistir. Coklu lojistik

bagiml

regresyon, bagimli degiskenin ikili oldugu durumlarda
(6rn. basarili/basarisiz) ve birden fazla bagimsiz degiskenin
etkisini aym: modelde test etme ihtiyaci oldugunda
kullanilan uygun bir yontemdir (Hosmer, Lemeshow, ve
Sturdivant, 2013). Bu baglamda, analizde 6n test, dikkat ve
es zamanlilik degiskenleri bagimsiz degiskenler olarak
modele dahil edilmis, Ogrencilerin son testte dogru
yanitlama  olasiliklarmi  ne  6l¢lide  yordadiklar
incelenmistir. Son Test bagimli degisken; On Test, Dikkat
ve Es Zamanlilik bagimsiz degiskenlerdir. Coklu lojistik
regresyon analizi sonuglar1 Tablo 5'te verilmistir.

Uygulama Yordayici B SE Wald 2 p OR 95% CI [LL, UL]
1 On Test 1.74 1.07 2.61 .10 57 [.69,47.1]
Dikkat 21.56 215048.33 0.0 .99 2312316409.87 [0.0, inf]
Es Zamanhlik 3.74 1.06 12.41 .0004 4211 [5.25, 337.46]
2 On Test — — — — — —
Dikkat — — — — — -
Es Zamanlilik — — — — — -
3 On Test .33 0.72 21 .64 14 [.34,5.78]
Dikkat 1.45 1.16 1.57 .20 4.29 [44, 41.87]
Es Zamanlilik 1.70 .55 9.61 .001 5.5 [1.87,16.14]
4 On Test 145 92 2.48 A1 4.29 [.7,26.33]
Dikkat -.02 .87 0.0 .97 0.97 [.18, 5.38]
Es Zamanlilik 2.37 52 20.61 0.0 10.76 [3.86, 30.01]
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4. Tartisma

Bu arastirmada, dort ayr1 wuygulama kapsaminda
ogrencilerin problem ¢6zme performanslar1 6n test ve son
test karsilagtirmalari, dikkat ve eszamanlilik becerileri ile
iliskiler ve ¢oklu lojistik regresyon analizleri araciligiyla
incelenmistir. Elde edilen bulgular,
Ogrencilerin problem ¢6zme basarilarini anlamli diizeyde
artirdigini ortaya koymaktadir. On testten son testteki artis,
literatiirde egitimsel miidahalelerin 6grencilerin bilissel ve
problem ¢dzme becerilerini gelistirmedeki etkisine dair
bulgularla ortiismektedir (Hattie, 2009; Slavin, 2018).
McNemar gozlenen orta diizeyde etki
biiyiikliikleri, uygulamalarin 6grencilerin dogru yanitlama
olasiliklarmi yaklasik 1540 kat artirdigini gostermektedir.
Bu, 6zellikle diisiik 6n test bagarisina sahip dgrenciler igin

uygulamalarin

testlerinde

onemli bir kazanim olarak degerlendirilebilir.

Korelasyon analizlerinde, fark puanlar ile eszamanlilik
arasinda anlaml iligkiler bulunmasi, 6grencilerin es
zamanli problem ¢dzme becerilerinin gelisim siirecinde
onemli bir rol oynadigini diisiindiirmektedir. Buna karsilik
dikkat degiskeni ile anlamli bir iliski saptanmamis olmasi,
ogrencilerin dikkat puanlarinin genel olarak yiiksek olmast
(tavan etkisi) ve varyansin sinirli kalmasi ile agiklanabilir.
Literatiirde de benzer bi¢cimde, tavan etkisinin bazi
degiskenlerde ayirt edici rolii engelledigi
vurgulanmaktadir (Tabachnick ve Fidell, 2019). Coklu
lojistik regresyon bulgulari, 6n test basarisinin son test
performansini giiclii bicimde yordadigimi gostermistir. Bu
sonug, Ogrencilerin baslangi¢ diizeyinin sonraki 6grenme
kritik  bir  belirleyici
gostermektedir. Nitekim egitim arastirmalarinda 6n bilgi
diizeyinin 6grenme ciktilariyla giiclii bir iliskisi oldugu

kazanimlarinda oldugunu

vurgulanmaktadir (Dochy et al, 1999). Dikkat ve
eszamanliik  degiskenlerinin  anlamli  ¢tkmamasi,
ogrencilerin bu becerilerde genel olarak yiiksek

performans gostermeleri nedeniyle farklilik yaratacak bir
ayirt edici degisken olmamalariyla agiklanabilir.

Arastirmadan elde edilen bulgular, dikkat ve eszamanlilik
siireclerinin birbirleriyle yiiksek diizeyde iligkili oldugunu
gostermektedir. Bu durum, PASS
varsayimlarindan biriyle uyumludur; zira Das, Naglieri ve
Kirby’ye (1994) gore bilissel islevler birbirinden bagimsiz

teorisinin temel

degil, biitiinsel olarak g¢alismaktadir. Bu sonug, bilissel
siireclerin birbirini destekleyerek 6grenme siirecine katki
sagladigini ortaya koymaktadir.

Bununla birlikte, problem ¢6zme becerisindeki gelisimi
gosteren fark puanlarinin 6zellikle eszamanlilik siireci ile
anlamh diizeyde iligkili olmas: dikkat ¢ekicidir. Bu bulgu,
problem ¢6zme becerisinin yalnizca bireyin dikkatini
siirdiirme kapasitesiyle degil, ayni zamanda verilen
bilgileri biitiinsel bir sekilde kavrayabilme ve iligkiler
kurabilme yetisiyle de yakindan baglantili oldugunu
gostermektedir. Naglieri ve Das (2005), eszamanlilik
siirecinin ~ dgrencilerin diizenleme,
mantiksal baglanti kurma ve okudugunu anlama gibi

gorsel-uzamsal

becerilerinde belirleyici
Benzer sekilde Kaufman (2010), 6zellikle ilkokul diizeyinde
eszamanlilik becerisinin matematiksel problem ¢ézmede
kritik rol oynadigimi belirtmektedir. Arastirmamizin
bulgular1 da bu literatiirle paralel sekilde, problem ¢6zme
dikkat ziyade
siirecinin daha baskin bir yordayict oldugunu ortaya
koymustur. Tiirkiye’de yapilan arastirmalarda da benzer
sonugclara rastlanmaktadir. Ornegin, Demir (2019) PASS
modeline dayali dikkat ve eszamanllik etkinliklerinin

oldugunu vurgulamaktadir.

gelisiminde siirecinden eszamanlilik

ogrencilerin problem ¢ézme performanslarini artirdigini
bulmustur. Yildiz'in (2021) calismasinda ise Ogrenme
glicliigii yasayan ogrencilerin eszamanlilik becerilerinde
zayifliklar oldugu ve bu durumun o6zellikle matematik
derslerindeki problem ¢6zme basarisini olumsuz etkiledigi
ortaya konulmustur.

Bu bulgular dogrultusunda 6gretim programlari igerisinde
ozellikle matematik derslerinde, 6grencilerin eszamanlilik
becerilerini gelistirmeye yonelik etkinliklere (6r. gorsel-
uzamsal diizenleme, sema tamamlama, problem haritalar1)
daha verilmelidir. ~ Ogretmen
programlarinda dikkat ve eszamanlilik siireclerinin
ogrenme {izerindeki etkisine dair bilgilendirme yapilmals,
smif i¢i uygulamalara bu siiregleri destekleyici stratejiler
entegre edilmelidir. dikkat ve
eszamanlilik siireglerinin problem ¢6zme becerisine etkisi
farkh smif diizeylerinde karsilastirmali olarak incelenebilir.
Kalicilik boyutu da ele alinarak, bu becerilerin yalnizca kisa
vadeli degil, uzun vadeli 6grenme ¢iktilar1 tizerindeki
etkisi test edilmesi gerekmektedir.

fazla yer egitimi

Ileri arastirmalarda,

Aragtirmada  kullanilan  egitim
Ogrencilerin problem ¢ozme becerilerini gelistirmede etkili
oldugu goriilmistiir. Bu nedenle uygulamalarin daha
genis Orneklemlerle ve farkh iceriklerinde
tekrarlanmasi arastirmacilara 6nerilebilir. Ayrica dikkat ve
eszamanlilik degiskenlerinde tavan etkisi gozlendiginden,

bu becerileri daha ayrmntili ve farkli diizeylerde 6lgebilecek

uygulamalarimin

ders

olgekler veya performans gorevleri gelistirilmelidir. On
testin son test basarisini giigli bicimde yordamasi,
ogrencilerin baglangi¢ diizeylerinin dikkate alinmasi
gerektigini gostermektedir. Ogretim siiregleri, 6grencilerin
on bilgilerine gore farklilastirilarak daha etkili hale
getirilebilir. Calisma kisa siireli kazanimlara odaklanmustir.
lleride  yapilacak  arastirmalarda,
ogrencilerin uzun vadeli 6grenme ¢iktilar1 {izerindeki
etkileri incelenebilir.

uygulamalarin

Etik Bildirim: Yapilan bu calismada “Yiiksekogretim
Kurumlar: Bilimsel Aragtirma ve Yaymn Etigi Yonergesi”
kapsaminda uyulmas belirtilen tiim kurallara uyulmus;
yonergenin ikinci bolimii olan “Bilimsel Arastirma ve
Yaymn Etigine Aykir1 Eylemler” baglig: altinda belirtilen
eylemlerden higbiri gergeklestirilmemistir. Bu ¢alisma,
Halic Universitesi Sosyal ve Beseri Bilimler Etik
Kurulunun 26/02/2025 tarihli ve 02
dogrultusunda gergeklestirilmistir.
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PASS theory, a neurocognitive intelligence theory consisting of planning, attention,
simultaneous, and sequential cognitive processes, examines how a learner thinks while
performing cognitive skills such as math, reading, and writing. This study aims to
investigate the effects of attention and synchrony, key elements of PASS theory, on the
problem-solving skills of third-grade primary school students in mathematics. The study
was conducted at a private school in the Avcilar district of Istanbul during the 2024-2025
academic year, involving a total of 100 students across five different classes and four distinct
activities. The study employed a single-group pretest-posttest design, a weak experimental
design among experimental research methods. The research findings indicate that the
interventions significantly improved students' problem-solving skills, and that the
synchrony process, in particular, was more decisive in this development than the attention
variable. Furthermore, pretest success level emerged as a strong predictor of posttest
performance. In line with these results, it is recommended that the curriculum emphasize
activities aimed at developing synchrony skills, especially in mathematics courses, and that

instructional processes be differentiated according to students' prior knowledge levels.

Simultaneity

1. Introduction

The quest to generate high mental performance in
individuals has been explored by many theories. Among
the leading approaches is the PASS theory (Planning,
Attention, Simultaneous, Successive). The PASS theory is a
cognitively based model developed by Das, Naglieri, and
Kirby (1994) to explain intelligence. According to this
theory, intelligence is understood not through the
traditional one-dimensional IQ perspective but via four
fundamental cognitive processes: planning, attention,
simultaneous processing, and successive processing
(Naglieri & Das, 2005). Planning refers to an individual’s
ability to solve problems, develop strategies, and select and
regulate appropriate behavior. This process encompasses
cognitive functions such as setting goals, generating
hypotheses, evaluating alternatives, and choosing the
appropriate solution path (Anderson, 2010). Attention is
the mental process that enables an individual to focus on a
particular stimulus among those in the environment and to
sustain that focus. In PASS theory, attention includes both
selective attention (selecting the relevant stimulus) and
sustained attention (continuing to concentrate on a given
task). It also allows the individual to suppress distracting

factors and remain engaged with the target task (Das et al.,
1994; Posner & Rothbart, 2007).

Simultaneous processing refers to processing information
as a whole while taking into account the relationships
among parts. This process involves establishing spatial,
logical, or semantic relations among concepts. For example,
grasping how parts form a whole within a figure, or
extracting the main idea of a text, are typical instances of
simultaneous processing. In PASS theory, simultaneous
processing is particularly critical for visual-spatial skills,
reading comprehension, and forming conceptual
relationships (Naglieri & Das, 2005; Kline, 2013).

Successive processing is the processing of information in a
particular sequence. Forming words from letters or
recalling the order of a series of numbers or events are
examples of this process. Successive processing is
especially active in the organization of linguistic
information and in tasks that rely on temporal order
(Kaufman, 2010). By framing intelligence in terms of
cognitive processes rather than as a single measurement,
the PASS theory emphasizes that, in particular, attention
and simultaneous processing play decisive roles in
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individuals’ learning performance and problem-solving
skills (Das et al., 1994; Naglieri & Das, 2005). International
research on the PASS theory has largely focused on
establishing the validity and reliability of this model in
measuring cognitive functions. The seminal work of Das,
Naglieri, and Kirby (1994) articulated planning, attention,
simultaneous, and successive processes as the fundamental
components of intelligence,
framework to traditional IQ tests. In subsequent years,
Naglieri and Das (2005) developed the Cognitive
Assessment System (CAS) based on the PASS theory,
administering it different age groups
demonstrating that the model is a strong predictor of
academic achievement. In particular,
simultaneous processing have been emphasized as key

offering an alternative
across and
attention and
contributors to core academic skills such as reading,

and problem (Kaufman, 2010;
Papadopoulos, 2001).

writing, solving

Although research on the PASS theory in Turkey is
relatively limited, studies have focused on examining the
effects of cognitive processes on academic achievement
among primary school students. For instance, Karakas et al.
(2017) noted that cognitive process assessments based on
the PASS model are useful in revealing differences in
students’ attention and simultaneous processing skills.
Similarly, Demir (2019) reported that activities grounded in
the PASS model led to significant improvements in
students’” problem-solving and reading comprehension
skills. In addition, the domestic literature includes studies
indicating that the PASS model can be used as an
alternative assessment tool for students with learning
difficulties (Oztﬁrk & Aydin, 2020; Yildiz, 2021).

In mathematics
depends not only on procedural knowledge but also on the
effective use of cognitive processes. According to the PASS
theory, attention and simultaneous processing are critical
during problem solving, as they enable students to select

instruction, problem-solving ability

relevant information, maintain focus, and integrate parts
into a meaningful whole (Das, Naglieri, & Kirby, 1994;
Sternberg & Kaufman, 2011).

While the attention process helps students suppress
distractions and concentrate on the essential components of
the problem, simultaneous processing facilitates grasping
the problem holistically and establishing relationships
among the given elements (Naglieri & Das, 2005).
Therefore, investigating the influence of these two
cognitive components on the problem-solving skills of
third-grade primary school students offers an important
contribution both to understanding the learning process
and to enhancing achievement in mathematics. It is also
emphasized that supporting cognitive processes at early
ages can have long-term positive effects on students’
advanced academic performance (Kaufman, 2010).

The principal aim of this study is to reveal the effect of
attention and simultaneous processing—two components

of the PASS theory—on third-grade students’ problem-
solving skills in mathematics. In line with this overarching
goal, the following sub-objectives were determined:

1. To determine whether there is a significant difference
between third graders’ pretest and posttest scores in
problem-solving skills in mathematics.

2. To examine the effect of activities based on the attention
process on students’ problem-solving skills.

3. To determine the effect of activities based on the
simultaneous process on students” problem-solving skills.

4. To reveal the combined effect of activities based on
attention and simultaneous processes on problem-solving
skills.

5. To evaluate how the differences between pretest and
posttest results contribute to the extent to which the
activities improve problem-solving skills.

2. Method
2.1. Design

This research was designed using the single-group pretest—
posttest approach, one of the weak experimental designs
within experimental research methods. The single-group
pretest—posttest design is a research framework in which
measurements are taken from a single group before and
after an experimental treatment. In this method, the
researcher seeks to determine the effect of the intervention
by comparing the pretest (pre-intervention) and posttest
(post-intervention) scores obtained from the same group
(Buiytikoztiirk et al., 2017). The most important limitation of
this design, however, is the absence of a control group,
which prevents one from conclusively establishing whether
the observed change stems from the intervention itself or
from other external factors (Campbell & Stanley, 1963).
Nevertheless, this design is frequently used in applied
research—particularly in education —because it allows the
measurement of experimental effects within a short time
frame and with limited resources (Karasar, 2020).

The study was conducted with a total of 100 third-grade
students from five classes, each comprising approximately
20 students. The symbolic representation of the model
adapted for the study is provided in Table 1.
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Table 1.

Symbolic representation of the single-group pretest—posttest
model adapted for third grades

Groups Model Flow

G1 (n=19) Pretest — Attention and Simultaneous
Processing Activities — Posttest

G2 (n=19) Pretest — Attention and Simultaneous
Processing Activities — Posttest

G3 (n=20) Pretest — Attention and Simultaneous
Processing Activities — Posttest

G4 (n=19) Pretest — Attention and Simultaneous
Processing Activities — Posttest

G5 (n=17) Pretest — Attention and Simultaneous

Processing Activities — Posttest

2.2. Study Group

The study group consists of 100 students enrolled in five
third-grade classes at a private school in the Avcilar district
of Istanbul during the 2024-2025 academic year. The study
group was determined through convenience sampling, one
of the purposive sampling methods. The research was
carried out in a private school in the Avcilar district of
Istanbul. This school was selected because the researcher
had an existing collaboration with the institution,
permissions for implementation could be obtained swiftly,
and student attendance rates were high. The third-grade
level was chosen because students at this stage have
already acquired basic operational skills, and their
problem-solving  processes in  mathematics are
developmentally observable. third grade
corresponds to the early middle childhood period, in which
cognitive processes such as attention and simultaneous
processing become distinct and suitable for measurement.

Moreover,

2.3. Procedure

As part of the study, four instructional activities based on
the attention and simultaneous processing components of
the PASS theory were implemented. In each activity, a
pretest was administered to determine students’ initial
levels of mathematical problem-solving skills, followed by
activities designed to support attention and simultaneous
processing processes. Throughout the implementation,
students participated in tasks aimed at improving their
ability to identify information, establish
relationships among given elements, and evaluate
problems holistically. At the end of each activity, students’
problem-solving performance was assessed through a
posttest, and the effects of attention and simultaneous
processing on problem-solving skills were examined.

relevant

2.4. Measures

For use in the study, four pretests were developed for each
class, and four posttests were created to evaluate students’
the implementation. These
developed by targeting the third-grade mathematics

status after tests were

outcomes specified in the national curriculum: solving
problems requiring addition and subtraction with natural
numbers and solving problems requiring two operations
(including one multiplication). For the implementation,
new-generation questions suitable for the third-grade level
were prepared. The aim was to develop students’
mathematical problem-solving skills using new-generation
items. While developing the instruments, input was
obtained from third-grade teachers. Since the instruments
consisted of a single open-ended question, internal
consistency coefficients such as Cronbach’s alpha were not
calculated. The pretest and posttest responses of 94
students were coded by two independent raters as correct
(1) or incorrect (0). Interrater reliability was calculated
using Cohen’s kappa. For the pretest, agreement between
the two raters was found to be 92%, with Cohen’s x = .84, p
< .001, indicating “high agreement.” For the posttest, the
agreement rate was 94%, with Cohen’s k = .87, p < .001.
These results show that the codings provided by the two
raters were highly consistent (Landis & Koch, 1977).

At the beginning of each implementation, a pretest was
administered to the groups. Including a pretest in a model
helps determine the degree of similarity among groups
prior to the intervention and facilitates adjusting posttest
results accordingly (Karasar, 2009). Based on the pretest
results, the groups to have
characteristics. Prior to implementation, appropriate
learning environments were established in all classes,
necessary explanations were provided to students, and it
was emphasized that the work would be conducted on an
individual basis. In the homogenously prepared classes, the
study was initiated simultaneously.

were found similar

During the implementation phase, worksheets were
distributed to the students. They were asked to carefully
read the problems on the front side and then solve the
problem in the “Solution 1” section on the same side. Ten
minutes were allotted for this. At the end of the allotted
time, students were asked to turn to the back of the sheet
and solve the questions prepared to assess attention and
simultaneous processing skills for the same problem. Ten
minutes were also allotted for this phase. At the end of this
period, students were asked to turn back to the front side
and solve the same problem again in the “Solution 2”
section prepared for that problem. Students’ initial
solutions and their performance on the attention and
simultaneous processing questions prepared for the
problem were evaluated, and the effects of these on the
second solution were analyzed.

2.5. Data Analysis

During the PASS theory implementation process, students
were evaluated according to the Ministry of National
Education learning outcomes. Scores obtained from
monitoring tests were compared with students’ pretest
(baseline) scores to calculate progress scores,
inferences about student achievement were made based on

and
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these progress measures. To examine the contribution of
the attention and simultaneous processing questions to
problem-solving skills, the dichotomously coded (0-1,
incorrect/correct) pretest—posttest data were analyzed
using SPSS 26.0.

First, students’  attention,
simultaneous processing, and problem-solving difference
scores were examined using Pearson correlation analysis.
Then, to test whether the change in correct response rates

from pretest to posttest was significant, the McNemar

relationships ~ among

test—appropriate for dependent dichotomous data—was
applied. This analysis aimed to determine whether there
was a statistically significant increase in success rates
following the intervention.

Additionally, multiple logistic regression analysis was
conducted to identify the factors predicting students’
success on the posttest. In this analysis, posttest score was
the dependent variable, while pretest, attention, and
simultaneous processing were included as independent
variables. The significance level was set at p < .05; effect

sizes (Cohen’s g) and odds ratios (OR) were also
interpreted.

Through these analyses, the extent to which attention and
simultaneous processing contributed to the development of
students’ problem-solving skills was evaluated statistically.

3. Results

For each implementation, pretest success rates,
instructional process indicators (Attention, Simultaneous
Processing), and posttest success rates (in percentages)
were reported. Descriptive analysis results are presented in

Table 2.

An examination of Table 2 shows that students’ pretest
success rates increased from the 11-14% range to over 50%
in the posttest. Overall, this finding indicates that the
instructional activities led to a significant and marked
increase in students’ correct response rates. Findings
regarding the relationship between attention, simultaneous
processing, and the development of problem-solving skills
(pretest/posttest difference scores) are presented in Table 3.

Table 2.
Descriptive Analysis Results
Implementation N Pretest (%) Attention (%) Posttest (%) Implementation
1 94.0 13.8 98.9 76.6 56.4
2 94.0 11.7 94.7 45.7 50.0
3 94.0 13.8 91.5 70.2 57.4
4 94.0 11.7 90.4 59.6 55.3
Table 3.

Correlations between attention, simultaneous processing, and problem-solving difference scores

Difference Attention Simultaneous Processing Attention & Simultaneous
Processing
Difference 1
Attention .19 (p=.051) 1
Simultaneous Processing .27** (p=.005) .42** (p=.000) 1
Attention & Simultaneous .28** (p=.003) .71** (p=.000) .93** (p =.000) 1

Processing

Note. *p <.01

The analysis revealed a positive but statistically non-
significant relationship between difference scores and
attention (r=.19, p=.05). In contrast, there was a low-to-
moderate, significant relationship between difference
scores and simultaneous processing (r=27, p=.005).
Similarly, a significant relationship was found between
difference scores and the combined criterion that considers
attention and simultaneous processing together (r=.28, p =
.003). These results suggest that attention —and particularly
simultaneous processing —are related to improvements in
problem-solving performance.

For each implementation, students’ pretest and posttest
success rates were compared. The McNemar tests indicated

a significant increase in all implementations. The McNemar
test is a nonparametric statistical method used for
dependent dichotomous measurements obtained from the
same participant group. It is particularly suitable for
pretest—posttest designs or for dependent measurements
taken before and after a treatment/intervention, coded as
success—failure, yes-no, or correct-incorrect (McNemar,
1947). In this study, since the responses at the pretest and
posttest stages were coded 0-1 (incorrect/correct), the
McNemar test was used as an appropriate alternative to the
independent-samples t test. In this way, it was evaluated
whether the change in success rates from pretest to posttest
was statistically significant in each implementation. The
results are summarized in Table 4.
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Table 4.
McNemar test results
Implementation Pretest % Post test % McNemar x2 p Odds Ratio Cohen's g
1 13.8 56.4 36.21 0.0 41.0 42
2 11.7 50.0 34.03 0.0 oo .38
3 13.8 57.4 34.04 0.0 14.67 43
4 11.7 55.3 35.56 0.0 21.5 43

In Implementation 1, the correct response rate increased
from 13.8% at pretest to 56.4% at posttest. The McNemar
test showed that this difference was statistically significant,
X2, N=99 = 36.21, p < .001, Cohen’s g = .42. The results also
indicate that the odds of a correct response at posttest
increased by approximately 41.0 times (OR = 41.0). In
Implementation 2, the correct response rate rose from
11.7% at pretest to 50.0% at posttest, and the difference was
significant, x2a, N =9 = 34.03, p < .001, Cohen’s g = .38. A
perfect separation situation was observed in the odds ratio
calculation (students were distributed in a similar way). In
Implementation 3, the correct response rate increased from
13.8% to 57.4%, x%1,N=9) = 34.04, p <.001, Cohen’s g = 0.436,
with the odds of a correct response at posttest increasing by
about 14.67 times (OR = 14.67). In Implementation 4, the
rate rose from 11.7% to 55.3%, x2a, n=94 = 35.56, p < .001,
Cohen’s g = .43, with odds increasing by about 21.5 times
(OR =21.5).

Overall, across the four implementations, students” correct
response rates increased significantly from pretest to
posttest (x? values between 34.03 and 36.21, all p < .001).

Effect sizes were of medium magnitude (Cohen’s g = .38—
A44).

The dataset used in this research consists of students’
pretest scores, instructional process indicators (Attention,
Simultaneous Processing), and posttest scores. Since all
variables are binary (0-1, incorrect/correct), the binary
nature of the dependent variable violates the assumptions
of classical linear regression. Therefore, multiple logistic
regression was preferred to identify the factors predicting
posttest success. Multiple logistic regression is appropriate
dependent variable is Dbinary (e.g.,
success/failure) and there is a need to test the effects of
multiple independent variables within the same model
(Hosmer, Lemeshow, & Sturdivant, 2013). In this context,
pretest, attention, and simultaneous processing were

when the

included as independent variables to examine the extent to
which they predicted students’ likelihood of responding
correctly on the posttest. The posttest was the dependent
variable; pretest, attention, and simultaneous processing
were the independent variables. The results are presented
in Table 5.

Table 5.
Multiple logistic regression analysis results
Predictor B SE Wald x2 P OR 95% CI [LL, UL]

1 Pretest 1.74 1.077 2.61 .10 5.7 [.69, 47.1]
Attention 21.56 215048.33 0.0 .99 2312316409.87 [0.0, inf]
Simultaneous Processing 3.74 1.06 12.41 .0004 42.11 [5.25, 337.46]

2 Pretest - — - — — -

Attention — — — — — -
Simultaneous Processing ~ — — — — — —

3 Pretest .33 72 0.21 .64 14 [.34,5.78]
Attention 1.45 1.16 1.57 .20 4.29 [.44, 41.87]
Simultaneous Processing 1.70 .55 9.61 .001 5.5 [1.87, 16.14]

4 Pretest 1.45 92 248 11 429 [.7,26.33]
Attention -.02 .87 0.0 .97 0.97 [.18, 5.38]
Simultaneous Processing 2.37 .52 20.61 .0 10.76 [3.86, 30.01]

The multiple logistic regression results indicate that pretest
performance strongly predicted posttest performance,
particularly in Implementation 1 (B =2.39, SE = 1.06, Wald
X2 =5.03, p = .02, OR = 10.88, 95% CI [1.35, 87.60]) and
Implementation 4 (B =2.08, SE =1.08, Wald x?=3.69, p=.05,

OR =8.00, 95% CI [.96, 66.74]). In contrast, the attention and
simultaneous processing did not make
significant contributions to posttest success due to high
mean values and low variance. In Implementation 2,
logistic regression coefficients could not be estimated

indicators
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because of perfect separation. This situation can be
explained by the pretest and instructional stages perfectly
partitioning posttest success; therefore, for Implementation
2, reliable interpretation is based on the McNemar test
findings.

This finding can be attributed to students generally
exhibiting high performance in attention and simultaneous
processing during instruction. Hence, rather than serving
as discriminative variables that create differences, these
skills may be considered general indicators of participation
in the process.

4. Discussion

In this research, students’ problem-solving performance
was examined across four separate implementations
through pretest-posttest comparisons, relationships with
attention and simultaneous processing skills, and multiple
logistic regression analyses. The findings indicate that the
interventions led to a significant increase in students’
problem-solving success. The increase from pretest to
posttest aligns with the literature suggesting that
educational interventions improve students’ cognitive and
problem-solving skills (Hattie, 2009; Slavin, 2018). The
medium effect sizes observed in the McNemar tests
indicate that the interventions increased students’ odds of
providing correct responses by approximately 15-40 times,
which can be considered a substantial gain, particularly for
students with low pretest performance.

The significant relationships found between difference
scores and simultaneous processing in the correlation
analyses suggest that students’ simultaneous problem-
solving skills play an important role in the development
By contrast, the absence of a significant
relationship with the attention variable may be explained
by generally high attention scores (a ceiling effect) and
limited variance. The literature similarly emphasizes that
ceiling effects can preclude certain variables from playing a
discriminative role (Tabachnick & Fidell, 2019). The
multiple logistic regression findings showed that pretest
performance strongly predicted posttest performance. This
result highlights the critical role of students’ initial levels in
subsequent learning gains. Indeed, educational research
underscores  a

process.

strong relationship between prior
knowledge and learning outcomes (Dochy et al., 1999). The
non-significance of attention and simultaneous processing
variables may be due to students’ overall high performance
in these skills, reducing their capacity to act as

discriminative variables.

The findings also show that attention and simultaneous
processing are highly interrelated, consistent with a core
assumption of the PASS theory: cognitive functions do not
operate independently but rather function holistically (Das,
Naglieri, & Kirby, 1994). This result indicates that cognitive
processes support one another and contribute jointly to
learning.

Notably, the fact that the difference scores reflecting
improvement in problem-solving ability were significantly
associated especially with simultaneous processing is
striking. This suggests that problem-solving ability is not
solely tied to the capacity to sustain attention but is also
closely linked to the ability to comprehend given
information holistically and to establish relationships.
Naglieri and Das (2005) emphasize that simultaneous
processing is decisive in skills such as visual-spatial
organization, forming logical connections, and reading
comprehension. Similarly, Kaufman (2010) points out that
simultaneous processing is critical for mathematical
problem solving, particularly at the primary school level. In
parallel with this literature, our findings reveal that
simultaneous processing, rather than attention, is the more
dominant predictor of improvement in problem solving.
Comparable results have been reported in studies
conducted in Turkey. For example, Demir (2019) found that
activities based on the PASS model increased students’
problem-solving performance. Yildiz (2021) showed that
students with learning difficulties exhibit weaknesses in
simultaneous processing, which adversely affects problem-
solving success in mathematics.

In light of these findings, curricula—particularly in
mathematics—should allocate more space to activities
aimed at developing students’ simultaneous processing
skills (e.g., visual-spatial organization, schema completion,
problem mapping). Teacher education programs should
provide information on the impact of attention and
simultaneous processing on learning, and classroom
practices should incorporate strategies that support these
processes. Future research could comparatively examine
the effects of attention and simultaneous processing on
problem-solving skills across different grade levels. The
dimension of retention should also be addressed to test the
impact of these skills not only on short-term but also on
long-term learning outcomes.

The instructional practices used in this study were found to
be effective in improving students” problem-solving skills.
Therefore, it is recommended that these practices be
replicated with larger samples and different course
contents. Furthermore, given the observed ceiling effect in
attention and simultaneous processing variables, scales or
performance tasks capable of measuring these skills in
more detail and at different levels should be developed.
The strong predictive power of the pretest for posttest
success suggests that students’ initial levels must be taken
into account. Instructional processes can be made more
effective by differentiating them according to students’
prior knowledge. This study focused on short-term gains.
Future research should examine the effects of the
interventions on students’ long-term learning outcomes.
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