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Arastirma Makalesi

Orantisal AKil Yiriitme Konulu Lisansiistii Tezlerin Sistematik Literatiir Taramasi

Ahmet Celik!* (")zet:' Bu gahsmagia, T.iirkiye"de o'rantlsal ak}l yiriitme konulu yiiksek lisans ve doktora
Selahattin Arslan? tezlerinin sistematik bir sekilde incelenmesi amaglanmigtir. Bu kapsamda Ulusal Tez
Merkezi'nin veri tabanina kayitl elli bes lisansiistil tezin amaglart ve sonuglari incelenmis;
\Milli Egitim Bakanlig. Giresun. Tiirkive ayrica tezlerin yontemleri, katilimcilari ve veri toplama araglari sistematik olarak
celikahrﬁetce]ik@gmagﬂ’.com ’ Y degerlendirilmistir. Calismanin verileri, betimsel igerik analizi kullanilarak ¢dziimlenmistir.
Arastirmanin sonuglarina gore, orantisal akil yiirlitme konulu tezlerde katilimcilarin orantisal
*Trabzon Universitesi, Matematik ve Fen  aki] yiiriitme beceri diizeyleri belirlenmis; bu beceriyi gerektiren problemlerin ¢oziim stratejileri
glhmlerf Ana Bilim Dali Trabzon, Tirkiye 2137 edilmis; orantisal akil yiiriitme ile bilissel siirecler arasindaki iliskiler incelenmis ve
clahattin.arslan@trabzon.edu.tr N s o o . N X A
matematik Ogretmenlerinin pedagojik yeterliliklerine odaklanilmigtir. Sistematik tarama
"Sorumlu Yazar sonuglarina gore, genellikle ortaokul 6grencileri lizerinde yogunlasan ¢alismalar, 6grencilerin
orantisal akil yiiriitme becerilerinin beklenen diizeyde olmadigini gostermektedir. Tezlerde veri
toplama araci olarak genellikle testler ve Olgekler kullanilmig, ayrica goriisme formlarina da
bagvurulmustur. Nitel arastirma yontemi ile yiiriitiilen ¢alismalar ¢ogunlukla durum ¢aligmasi
deseninde tasarlanirken, nicel arastirma yonteminin tercih edildigi calismalarda betimsel desen
tercih edilmistir. Calismanin sonuglarindan hareketle 6gretmenlerin pedagojik alan bilgilerine
ve sinif i¢indeki dgretim stratejilerine yonelik sinirl calismalarin oldugu g6z 6niine alarak bu
alanda calismalar yapilmasi tavsiye edilmistir.

Gelis Tarihi:12.06.2024 q @@ o i 9 & 8 @
Kabil Tarihi: 25.10.2024 Anahtar Kelime: Orantisal akil yiiriitme, Lisansiistii tezler, Sistematik literatiir taramasi

Yayim Tarihi: 30.04.2025

GIRIS

Orantisal akil yiirlitme, genellikle orantili durumlar1 igeren matematiksel yapilarin g¢arpimsal
iligkilerini anlama ve bunlarin nedenlerini agiklama yetenegi olarak ifade edilmektedir (Akkus-Cikla &
Duatepe, 2002; Lamon, 1993). Oran ve oranti kavramlarini temel alan bu sistemli diisiinme bigiminde, oranti
yoluyla matematiksel olarak sekillendirilebilen durumlar1 agiklayabilme, oranti icermeyen durumlari fark
edebilme, tahminde bulunma ve Orantisal Akil Yiiriitme (OAY) gerektiren problemleri ¢dzebilme gibi bircok
detay s6z konusudur (Cramer & Post, 1993; Lamon, 1993). Hem nitel hem de nicel siiregleri kapsayan OAY
becerisi, kesir, yiizde, geometri, cebir, Olgme, istatistik ve olasilik gibi matematigin farkli 6grenme
alanlarindaki kavram ve konular arasinda karmasik iligkilerin anlasilmasini kolaylagtirarak biitiinciil
ogrenmeyi destekleyen bir koprii islevine sahiptir (Baki, 2018; Van de Walle vd., 2016). Giindelik yasantilarda
sik karsilagilan bir beceri olan OAY ayn1 zamanda fizik, kimya, biyoloji, istatistik, sosyal bilgiler, resim ve
miizik gibi diger disiplinler i¢in de bir matematiksel dayanak sunmaktadir (Duatepe vd., 2005; Karabogaz &
Ergene, 2023). Ayrica, mimarlik, fotografcilik, harita miithendisligi, finans ve tarim gibi farkli is sektdrlerinde
de islevlere sahip olmasi OAY nin 6nemini artiran faktorler arasindadir (Bayazit & Kirnap-Donmez, 2017;
Kahraman vd., 2018).

Matematigin diger disiplinlerle etkilesimini gii¢lendiren, giindelik yasantilardaki genis kullanim
alaniyla hayat1 kolaylastiran ve is sektdrlerindeki islevselligiyle matematigin ¢cok yonlii bir bilim dali olmasina
katki sunan OAY ’nin matematik 6gretim programlarinda énemli bir yere sahip oldugu bilinmektedir (Milli
Egitim Bakanligi [MEB], 2018; Langrall & Swafford 2000; National Council of Teachers of Mathematics
[NCTM], 2000; Van de Walle vd., 2016). ilkokulda kesirler konusunda parga-biitiin iliskisi altinda dolayl
olarak sezdirilen OAY, oran ve oranti kavramlarinin 6gretildigi ortaokul matematik programinda temel akil
yliriitme bilegenlerinden biri olarak 6n plana ¢ikmakta ortaggretim programinda ise matematiksel kavramlar
arasindaki baglantiy1 saglayan bir koprii islevi gérmektedir (Dole, vd., 2012; MEB, 2018; Langrall & Swafford
2000; Van de Walle vd., 2016; Vanluydt vd., 2020). Diinya genelinde matematik egitiminde saygin bir kurul
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olan NCTM, OAY becerisinin 6zellikle 5-8. Siif diizeyinde gelistigini ifade ederek ortaokul 6grencilerinin
OAY becerilerinin giiclii bir sekilde desteklenmesi gerektigini belirtmisticr (NCTM, 2000). Benzer sekilde
Tiirkiye’de de MEB tarafindan matematik 6gretim programinda ortaokul kademesinde OAY becerilerinin
gelisimine dikkat ¢ekilmis kavramsal ve iglemsel becerilerin gelisimi 6nemsenmistir. Ayrica, matematik
programinda 6grencilerden orantisal olmayan durumlarin farkinda olmalari, orantisal durumlar tespit etmeleri
ve gercek hayat durumlarini igeren problemleri ¢6zmeleri beklenmistir (MEB, 2018).

Matematik programlarinda agikg¢a vurgulanan OAY, matematik egitiminin temel taslarindan biri
olarak birgok calismanin merkezinde yer almistir. Bu ¢alismalarda, orantisal akil yiiriitme becerilerinin egitim
siireclerinde nasil gelistirilecegi, bu becerilerin kazandirilmasi siirecinde karsilasilan zorluklar ve etkili 6gretim
yontemleri iizerine kapsaml arastirmalar yiiriitiilmiistiir (Atabas & Oner, 2016; Cramer & Post, 1993; Duatepe
vd., 2005; Heller vd., 1989; Im & Jitendra, 2020; Karl1 & Y1ildiz, 2022; Lamon, 1993; Oztiirk, 2020; Piskin-
Tun¢ & Cakiroglu, 2020; Singh, 2000; Sahinkaya vd., 2022; Vanluydt vd., 2020). OAY'nin matematik
egitimindeki yansimalarini ele alan bir bagka bilimsel caligma tiirii lisansiistii tezlerdir. Bilimsel bilgi
tiretiminde temel bir kaynak niteligine sahip yiiksek lisans ve doktora tezleri, alandaki arastirma egilimlerini
anlamak ag¢isindan 6nemli bir perspektif sunmaktadir. Matematik egitimi alaninda yapilan lisansiistii tezlerinin
incelenmesi, matematiksel kavram ve konulara yonelik ¢esitli degerlendirmelerin yapildigini géstermektedir.
Ornegin, kavram yanilgilar1 (Dag & Horzum, 2022; Ozdemir-Fincan, 2021), cebir (Kaya & Kesan, 2021),
matematik 6z yeterligi (Biiyiikcam, 2021), teknoloji destekli matematik egitimi (Kaya & Aydogdu, 2022),
kavramsal ve islemsel bilgi (Cakan & Tekin-Dede, 2022), matematik okuryazarligi (S6nmez vd., 2022),
problem ¢6zme (Kanbolat & Balta, 2019), trigonometri (Cetinkaya & Biber, 2020), geometri ve 6lgme (Ar,
2021), veri isleme ve olasilik (Ding, 2021) ve geometrik diisiinme diizeyleri (Kedikli & Katranci, 2021) gibi
konular1 kapsayan lisansiistii tezlerin bibliyometrik veya sistematik degerlendirmelerinin yapildigi
gozlemlenmistir. Bu baglamda, tezlerin betimsel icerik analizi, bibliyometrik profil ve sistematik derleme
yontemleriyle kiinyesel, metodolojik ve demografik 6zellikleri incelenmistir. OAY konulu aragtirmalar lizerine
gerceklestirilen literatiir taramasinda, simirli sayida sistematik degerlendirmenin bulundugu, OAY konulu
tezlere yonelik ise bu tiirden degerlendirmelere rastlanmadigi belirlenmistir. Literatiirde, OAY ile ilgili {i¢
caligmaya ulasilmigtir. Bunlardan ilki, Tourniaire ve Pulos (1985) tarafindan gerceklestirilmis bir literatiir
derlemesidir. Bu calismada, OAY konulu arastirmalarda kullanilan problem tiirleri ve problem ¢&zme
stratejilerine yonelik degerlendirme yapilmistir. Diger bir arastirma, Ugar (2022) tarafindan yiiriitiilen yiiksek
lisans tezi olup OAY konulu makalelerin sistematik derlemesini igermektedir. Yiiksek lisans ve doktora
tezlerinin kapsam disinda birakildig1 bu arastirmada Web of Science veri tabaninda 1985-2020 yillar1 arasinda
yayimlanmis matematik basarisi ve OAY konulu 63 makalenin kiinyesel ve demografik analizi yapilmistir.
OAY konulu ¢alismalarin sistematik degerlendirmesini kapsayan son ¢alisma ise Lutfi ve arkadaglar1 (2023)
tarafindan ylritiilmiis olup, 2018-2023 yillar1 arasinda yayimlanan makalelerin sistematik taramasini
icermektedir. Bu calismada, OAY konulu arastirmalarin yontem, katilimci grubu, yili ve gerceklestirildigi tilke
gibi faktorler incelenmistir.

Literatlir incelendiginde, OAY konulu sinirh sayida sistematik degerlendirmenin bulundugu, bu
caligmalarin genellikle yontemsel analizlere odaklandigi goriilmektedir. Ayrica lisansiistii tezlerin kapsam
disinda birakildigi ve OAY konulu aragtirmalarin amag ve sonuglaria yonelik analizlerin sunulmadigi dikkat
¢cekmektedir. Bu aragtirma, OAY konulu ¢aligmalarin metodolojik 6zelliklerinin yani sira amag ve sonuglarinin
derinlemesine analizini de kapsamasi bakimindan 714iterature 6nemli bir katki sunmay1 hedeflemektedir. Bu
dogrultuda, OAY konusundaki aragtirma egilimlerini anlamak acisindan kritik bir perspektif saglayan
lisansiistii tezlerin incelenmesi biiyiik énem tasimaktadir. Ozellikle, bu arastirmada OAY ’nin egitimdeki
etkileri, 6gretim yontemleri ve problem ¢6zme stratejileri lizerindeki sonuglarinin ayrintili bir sekilde ele
almarak, OAY ile ilgili caligmalarin kapsaminin genisletilmesi ve bu alandaki sistematik incelemelere yeni bir
boyut kazandirilmasi amaglanmaktadir.

Calismanin Onemi ve Gerekeesi

OAY, karmasik bilgi parcalarini sentezleyerek iligskilendirme, analiz etme ve sonug ¢ikarma siirecidir.
Bu siire¢, dogru oranlarda ve iliskilerde diisiinebilme yetenegini igerirken, bireyin giinliikk yasamda karsilastigi
zorluklarla bas etme ve bilgiyi etkili bir sekilde kullanma becerisini gelistirmektedir (Cramer & Post, 1993;
Lamon, 1993). Zengin kavramsal yapisiyla diger matematiksel kavramlar arasindaki baglantiy1 saglayan ve
gilinlik yasamda genis bir kullanim alanina sahip olan OAY, okul matematiginde temel akil yiirlitme
becerilerinden biri olarak degerlendirilmektedir. Bu nedenle OAY, bir¢ok arastirmanin odak noktasini
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olusturmakta (Amador vd., 2024; Celenli vd., 2022; Im & Jitendra, 2020; Ozgiin-Koca & Altay, 2009; Oztiirk,
2020) ve bu konuda daha fazla ¢alismaya ihtiya¢ duyulmaktadir. Ancak, mevcut ¢alismalarin tek tek
incelenmesinin miimkiin olmamasi, arastirma bulgularimin yorumlanmasi, elde edilen sonuglarin belirli
metodolojik kurallar dahilinde degerlendirilmesi ve ¢aligmalara iligkin diger 6zelliklerin belirli bir ¢ergevede
incelenmesi ihtiyacini dogurmaktadir. Bu baglamda, lisansiistii tezler, belirli bir alandaki bilgi birikimini
kullanarak sistematik bir diizende yeni bilgilerin {iretilmesine katki saglayan kapsamli aragtirmalardir (Ala vd.,
2023; Giinay, 2018). Sistemli ve titiz ¢caligmalarin {irlinii olan tezlere iliskin sistematik taramalar; belirli bir
konu hakkinda genel metodolojik yaklagimlarin belirlenmesine, galigmalarin amaglarinin ve elde edilen
sonuclarin analiz edilmesine, yaygin ve nadir ¢aligma gruplarinin tespit edilmesine, nadir ¢alisilan konularin
belirlenmesine ve ¢aligma siireclerine iligskin bilgilerin sunulmasina olanak tanimaktadir. Dolayistyla, bu tiir
caligmalarla belirli bir alandaki arastirma egilimlerinin lisansiistii tezler iizerinden sistematik olarak analiz
edilmesi onemli bir gereklilik olarak karsimiza g¢ikmaktadir. Diger yandan bu arastirma, OAY konulu
caligmalarin metodolojik 6zelliklerinin yani sira amag¢ ve sonuglarmin derinlemesine analizini de kapsamasi
bakimindan literatiire énemli bir katki sunmayi hedeflemektedir. Ozellikle OAY'nin egitimdeki etkileri,
Ogretim yontemleri ve problem ¢6zme stratejileri tizerindeki sonuglarinin ayrintili bir sekilde ele alinarak,
OAY ile ilgili caligmalarin kapsaminin genigletilmesi ve bu alandaki sistematik incelemelere yeni bir boyut
kazandirilmas: amaglanmaktadir. Bu tespitlerden hareketle, OAY konulu lisansiistii tezlerin sistematik
taramasini i¢eren bu ¢aligmanin, mevcut durumun detayli analizini yaparak bu alandaki egilimleri belirlemesi
ve arastirmacilara farkli bir bakis acis1 sunarak ileride yapilacak ¢alismalara rehberlik etmesi bakimindan
onemli oldugu diigiiniilmektedir.

Arastirmanin Amaci

Bu calismada, ulusal tez merkezinin veri tabaninda kayith orantisal akil yiiriitme (OAY) konulu yiiksek
lisans ve doktora tezlerinin sistematik taramasi yapilmistir. Bu dogrultuda asagidaki sorulara yanitlar
aranmigtir:

1. Tezlerin amaglarina ve sonuglarina gore dagilimlari nasildir?
2. Tezlerin yontem ve desenlerine gore dagilimlari nasildir?

3. Tezlerin katilimcilarina goére dagilimlari nasildir?

4. Tezlerin veri toplama araglarina gére dagilimlar1 nasildir?

YONTEM

Arastirmanin Modeli

Bu calisma, OAY konulu tezlerin incelendigi ve sistematik literatiir taramasi deseninde tasarlanmis
betimsel bir arastirmadir. Sistematik literatiir taramasi, belirli bir konuyu arastirmak amaciyla belirlenen
kriterlere uygun olarak arama terimlerinin belirlenmesi ve belirli bir veri tabaninda yapilan taramadan elde
edilen kanitlarin analiz edilmesidir (Nightingale, 2009; Yildiz, 2022). Sistematik derlemeden farkli olarak
klinik bir soruya cevap iliretme amaci tagimayan bu yontem, mevcut bilimsel aragtirmalarin objektif bir sekilde
toplanmasin1 ve sentezlenmesini kolaylastirarak kanita dayali olarak degerlendirilmesini saglar (Snyder,
2019). Bu aragtirmada ulusal tez merkezinin veri tabaninda kayitli OAY konulu lisansiistii tezlerin amaglari,
sonuglari, yontemleri, katilimeilari ve veri toplama araglarini kapsayan sistematik bir tarama yapilmistir.

Veri Toplama ve Tasnif Siireci

Bu ¢alismanin verileri, Ulusal Tez Merkezi’nin (UTM) veri tabanindan erisilen tezlerden elde edilmistir.
Veri toplama siireci, 6 Haziran 2024 tarihinde gergeklestirilen son tarama islemiyle sinirlandirilmistir. Bu

9

baglamda, Ulusal Tez Merkezi web sitesinin arama ¢ubuguna “orantisal akil yiiriitme”, “orantisal muhakeme”,
“orantisal diisiinme”, “ratio”, “proportion”, “proportional thinking” ve “proportional reasoning” anahtar
terimleri ayr1 ayri girilerek sistemdeki ¢aligmalar taranmigtir. Tarama siirecinde herhangi bir zaman sinirlamasi
uygulanmamig ve egitim bilimleri filtresi kullanilmigtir. Bu siirecin sonucunda, veri tabaninda 2005-2024

yillar1 arasinda matematik egitimi icerikli toplam 74 lisansiistii calisma listelenmistir.

Tezlerin dahil edilmesi veya ¢ikarilmasi kriterleri asagidaki sekilde belirlenmistir:
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v Tam metin olarak erisime agik olmasi,

" G G LT3

v’ Anahtar kelimelerinde; “Oran”, “Orant1”, “orantisal akil ylriitme”, “orantisal muhakeme”, “ratio”,
“proportion”, “proportional reasoning” veya “proportional thinking” ifadelerinden birinin yer almasi,
v" Orantisal akil yiiriitme konusunun tezin temel amaglarindan biri olmas,

v" Bibliyometrik profil veya sistematik derleme ¢alismasi olmamasi.

Bu kriterler dikkate alinarak yapilan degerlendirmelerde, bir yiiksek lisans tezinin bir sistematik derleme
oldugu tespit edilmistir. Ayrica, on ii¢ yiiksek lisans ve bes doktora tezinde orantisal akil yiiriitme (OAY)
konusunun tezin temel amaclarindan biri olmadig1 belirlenmistir. Kapsam disinda birakilan bu tezlerde, oran
ve/veya orant1 kavramlarma yer verilmis olmasina ragmen, OAY kavraminin tezin kuramsal g¢ercevesinde ele
almmadig tespit edilmistir. Bu siireclerin ardindan toplam 55 tezin incelenmesine karar verilmistir. Bu tezlerin
44 yiiksek lisans, 11" ise doktora ¢aligmasidir. Bulgularin sunumunda, tezleri adlandirmak amaciyla yiiksek
lisans tezleri YT1, YT2, YT3... seklinde kodlanmis, doktora tezleri ise DT1, DT2, DT3... seklinde kodlanarak
belirtilmigtir. Sekil 1’de verilerin degerlendirme siirecinin 6zeti sunulmustur.

Sekil 1

Ulusal Tez Merkezinin Veri Tabaninda Taranan Tezlerin Degerlendirme Siireci

Ulusal tez merkezi

* https://tez.yok.gov.tr/UlusalTezMerke
zi/

*Son tarama tarihi: 06 Haziran 2024

*Dihil etme kriterini karsilamayan tez
(n=19)

Caligmaya dahil *44 yiiksek lisans
> edl(l:l:gstgi):ler +11 doktora tezi

Tasnif siireci sonunda calismaya dahil edilen 44 yiiksek lisans ve 11 doktora tezlerinin tiirleri ve
yayimlandiklar tarihler belirlenmistir. Bu baglamda elde edilen veriler Grafik 1’de sunulmustur:

Sekil 2

Lisanstistii Tezlerin Tiirleri ve Yayimlanma Tarihleri

=
(=]

2005 2008 2009 2010 2011 2012 2014 2015 2016 2018 2019 2020 2021 2022 2023 2024

Number of Theses
[ T L R = o I ¢ #]

B Master's Thesis ™ Doctoral Thesis
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Sekil 2 incelendiginde, UTM'nin veri tabaninda OAY yonelik 2005 yilindan 6nce OAY konulu tez
calismalarmin bulunmadigi goriilmektedir. 2006, 2007, 2013 ve 2017 yillarinda da YOK veri tabaninda OAY
konulu ¢alismalara rastlanmamistir. Sekil 1°e gore en fazla ¢alisma 2022 ve 2023 yillarinda (f=10)
yiritilmistir. Grafige gore 2019 yilinda OAY konulu lisansiistii caligmalar 6nceki yillara gore artmistir (f=6).
Doktora tezleri 6zelinde inceleme yapildiginda ise 2020 yilindan once toplamda dort doktora tezi
yayimlanmisken 2020 y1ili ve sonrasinda toplam 7 doktora tezinin yayimlandigi goriilmektedir.

Veri Analizi

Bu ¢alismada elde edilen veriler, betimsel icerik analizi yontemi ile incelenmistir. Betimsel igerik
analizi, belirli bir konu veya alanda yapilmis ¢alismalar1 derinlemesine inceleyen sistematik bir analiz
yontemidir (Yildinm & Simsek, 2018). Bu yontemde arastirmacilar, literatiirde mevcut bilgileri toplayarak
belirli bir konu hakkinda genel bir bakis elde etmeye ¢alismaktadirlar. Bu siire¢, hangi konularin daha popiiler
oldugunu, hangi arasgtirma yontemlerinin sik¢a kullanildigini ve belirli bir alandaki bilgi bosluklarinin
belirlenmesine katki saglamaktadir (Cohen et al., 2007). Caligmanin ilk asamasinda, yiiksek lisans ve doktora
tezlerinin sistematik degerlendirmesini gergeklestirmek amaciyla bir siniflama formu hazirlanmustir.
Elektronik tablolama programi araciligiyla hazirlanan bu form, literatiirdeki calismalarin siniflama
oOlciitlerinden yararlanarak olusturulmustur. Tezlerin yontemleri, katilimc1 gruplari ve veri toplama araglarinin
analizi, bu form aracilifiyla gergeklestirilmistir. Tezlerin "Yontem" veya "Method" baslikli boliimlerinde
incelemeler yapilarak net ifadeler tespit edilmeye ¢alisilmis; net ifadelere rastlanmayan durumlarda ise 6zet,
giris, bulgular veya Ingilizce 6zet gibi diger boliimler incelenmistir. Bilgiye erisilemedigi durumlarda ilgili
kisimlar bos birakilmistir. Veri analizinin ikinci agamasinda, tezlerin amag¢ ve sonuglarini degerlendirmek
amaciyla, tiim tezler bir nitel veri analiz programi olan QSR NVivo’ya aktarilmistir. Bu asamada, tezlerin
amagc ve sonuglarinin detayli bir sekilde aciklandigi boliimler incelenmis ve metinlerde gegen ortak ifadeler
tespit edilerek temalar olusturulmustur. Ortak temalar altinda kodlanan tezlerin sonuglari analiz edilerek,
benzer ifadelerden kategoriler belirlenmistir.

Giivenirlik ve Gegerlik

Nitel arastirmalarin giivenirlik ve gegerliligi, klasik pozitivist yontemlerde oldugu gibi kesin bir bigimde
saglanamamaktadir. Bu nedenle, inandiricilik ve teyit edilebilirlik gibi alternatif stratejiler kullanilmaktadir
(Yildinm & Simsek, 2018). Bu calismada, giivenirlik ve gecerliligi temin etmek amacryla uzman goriiglerine
bagvurularak arastirma sorulari belirlenmistir. Caligma siiresince, iki farkli yiliksekdgretim kurumunun
matematik egitimi anabilim dalinda gorevli 6gretim {liyeleriyle islemlerin ve oOlgiitlerin degerlendirmesi
gerceklestirilmis; gerekli durumlarda diizenlemeler yapilmistir. Veri analizinde, iki aragtirmaci ayni
siniflandirma formu iizerinden ayr1 ayr1 degerlendirmeler yapmis, elde edilen veriler karsilastirilmig ve farkl
sonuclarin ortaya ¢iktigi durumlarda uzlasma saglanmistir. Benzer sekilde, kod ve temalarin goriis birligi
cergevesinde belirlenmesine 6zen gosterilmistir. Ayrica, calismanin kapsami agiklanmis, ddhil etme ve
cikarma kriterleri belirlenmis ve incelenen tezlerin kiinyeleri eklenmistir. Bulgularin sunumunda ve sonuglarin
tartisilmasinda, tezlere ayrintili bir sekilde yer verilmistir.

BULGULAR

Bu boliimde, Ulusal Tez Merkezi (UTM) veri tabanina kayitli, Orantisal Akil Yiiriitme (OAY) konulu
55 tezin sistematik taramasina iliskin aragtirma sorularindan elde edilen bulgular sunulmaktadir.

Tezlerin Amagc ve Sonuclarina iliskin Bulgular

Calismada, OAY konulu yiiksek lisans ve doktora tezlerinin amag¢ ve sonuglari incelenmistir. Bu
dogrultuda yapilan incelemelerde, OAY konulu tezlerin amaglarina iliskin dort farkli tema belirlenmistir:

» Orantisal akil yiiriitme becerisini belirleme temasi: Bu tema, katilimcilarin OAY becerilerini
belirlemeye yonelik caligmalar kapsar.

* Problem ¢ozme stratejileri temasi: Katilimcilarin OAY igeren problemleri ¢dzerken tercih ettikleri
¢Oziim stratejilerini inceleyen aragtirmalari igerir.

« Iliskisel arastirmalar temasi: Bu tema, OAY'nin biligsel siirecler veya duyussal faktorlerle iligkisini
arastiran veya birbirlerini etkileme derecesini agiklayan tezleri igerir.
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s Pedagojik yeterlik temasi: Ogretmen ve/veya dgretmen adaylarindan olusan katilimeilarin pedagojik

yeterliklerini belirleme amacini tasiyan ¢alismalari igerir.

Yapilan incelemelerde, tezlerin ¢ogunun birden fazla amaca yonelik ¢aligmalar icerdigi tespit edilmistir,
bu nedenle yayimlanan tez sayisindan daha fazla veri elde edilmistir. Sekil 3'te tanimlanan temalara iliskin
bilgiler sunulmustur

Sekil 3
Tezlerin Amaclarina Gore Dagilimlar:

Problem Cézme
stratejileri
26%

iliskisel
arastirmalar
26%

Sekil 3 incelendiginde, OAY konusundaki tezlerin ¢ogunlugunun, orantisal akil yiiriitme becerisini
belirleme amacina (%35) odaklandigi goriilmektedir. Ayrica, yayimlanan tezlerin, iligskisel arastirmalara
(%26) ve OAY gerektiren problemlerde problem ¢6zme stratejilerini belirleme amacina (%26) yonelik
caligmalara 6nem verdigi gozlenmektedir. Tezlerde, dgretmen ve/veya Ogretmen adaylarmin pedagojik
yeterliklerini kapsayan aragtirmalara (%13) diger temalara kiyasla daha az yer verildigi tespit edilmistir.

Calisma kapsaminda, tezlerin amaclarina gore belirlenen temalar dikkate alinarak elde edilen sonuglar
incelenmis ve benzer sonuglar birlestirilerek kategoriler olusturulmustur. Tablo 1'de, tezlerin amag ve
sonuglaria iligkin agiklamalar ve frekans verileri sunulmustur.

Tablo 1

Tezlerin Amag ve Sonuglarina Iliskin Bulgular

Amag Sonu¢

(Tema) (Kategoriler) Aciklamalar n

Katilimeilar ilkokul (4. sinif) ve ortaokul &grencileridir. Genel olarak 7. ve 8.
smiflarla ¢aligilmigtir. Toplamda 18 farkli ¢alisma grubunun OAY diizeyi
incelenmis ve bu gruplardan doért tanesinin OAY diizeyi yeterli, digerleri ise
yetersiz olarak belirlenmistir.

Katilimeilarin  iglemsel bilgiye sahip olmalarina ragmen kavramsal
bilgilerinde eksiklikler ve yanilgilar tespit edilmistir. Katilimcilar, "Oran",

Diizey belirleme

Orantisal akil yiiriitme yeterligi

Iiz:fl?kllll::l "Orantt", "Dogru orant1" ve "Ters oranti" kavramlarmi anlamakta 20
zorlanmaktadirlar. Orantisal durumlar ile orantisal olmayan durumlart ayirt
etmekte zorlanmaktadirlar.

Osretim Tasarlanan etkinlikler, STEM modiilleri, egitsel siiregle ve deneysel
e ,  calismalar1 igeren biligsel siiregleri sonucunda katilimcilarin  OAY
siirecinin OAY’e o . . 8

etkisi becerilerinde islemsel, kavramsal, akademik ve duyugsal boyutlarda olumlu

gelisimler tespit edilmistir.
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Tablo 1 (Devam)

Amag Sonu¢
(Tema) (Kategoriler)

Aciklamalar

Tercih edilen
stratejiler

“I¢ler dislar carpimi” ve “Birim oran”, én plana ¢ikan stratejilerdir (10 tezde
bu durum vurgulanmustir. Katilimcilar problem tiirlerine gore farkli stratejileri
tercih etmislerdir. Simif kademeleri arttikga kullanilan  stratejiler
farklilagsmaktadir. 5 ile 25 arasinda farkli strateji tercihleri tespit edilmistir.
Belirlenen yirmi bes stratejinin icerisinde hatali stratejiler de dahil edilmistir.

14

Stratejiyi tercih
etme sebepleri

Problemlerin yapilari, sayisal degerleri, zorluk dereceleri, sunulus bi¢imi, 6n
bilgiler, bireysel tercih ve inanglar strateji se¢imini etkileyen faktorlerdir.

Hatah stratejiler

Problem c¢ézme stratejileri

Orantisal diisinme gerektiren problemlerde, “Toplamsal iligki stratejisi” sik
kullanilan hatali bir ¢6ziim ydntemidir. Diger hatali yontemler ise “Veri
ihmali”, “Duygusal cevap verme (Mantiksal akil yiiriitme igermeyen cevap)”
ve “Strateji yok”.

Akademik basari

OAY testlerinden alinan puanlar ile akademik basar1 ve performans puanlari
arasinda olumlu bir iligski tespit edilmistir. OAY becerisinin gelisimine
yonelik uygulanan modeller akademik basarty1 artirmaktadir. Sinif seviyeleri
arttikca basari ylizdeleri de artmaktadir.

Tutum

OAY test puanlart ile tutum dl¢eklerinden alinan puanlar arasinda istatistiksel
olarak pozitif iligki tespit edilmis, 7. Sinif 6grencilerinin matematikten zevk
alma ile ilgili tutumlar1 ve OAY becerileri arasinda erkeklerde pozitif yonli
orta derecede, kizlarda ise pozitif yonlii ancak zayif bir iligki saptanmustir.

Cinsiyet

Yedi tezde karsilastirmaya yer verilmistir. Dort ¢aligmada kadin katilimcilar
lehine anlamli bir fark tespit edilirken ii¢ ¢aligmada anlamli bir fark tespit
edilememistir.

Iliskisel Arastirmalar

Bilissel becerileri

OAY-Problem ¢ozme: OAY test puani yliksek 6grencilerin problem ¢dzme
becerisinin yiiksek oldugu saptanmustir. OAY-
Problem kurma: OAY basaris1 yiiksek oOgrencilerin OAY gerektiren
problemleri kurma becerilerinin de yiiksek oldugu saptanmustir.

Akl yiiriitme
tiirleri

Geometrik akil yiirlitme: Pozitif ancak ¢ok zayif bir iligki vardir.
Olasiliksal akil yiiriitme: Yiiksek diizeyde pozitif bir iligki vardir.
Cebirsel akil yiiriitme: Yiiksek diizeyde pozitif iliski vardir.

Pedagojik ve
Akademik
yeterlikleri

Aday 6gretmenler: orant anlama konusunda yeterli bulunmus ancak orantiy1
anlama, orantisiz iligkileri kavrama konularinda yetersiz bulunmustur.
Carpimsal diisiinme gerektiren durumlarda toplamsal diisinmekte ve OAY
gerektiren sorularda zorlanmaktadir. Ogrencilerin iist diizey OAY becerilerini
desteklemede yetersiz olup kavram yanilgilarini tespit edip diizeltici geri
bildirim saglamakta zorlanmaktadirlar.

Ogretmenler: orantisal akil yiiriitme gerektiren sorularda alternatif ¢oziim
yollart iiretememektedir. Oran ve oranti konusundaki beklenen diizeyde
degildir. Ogrencilerin ¢dziimlerini yorumlama ve hatalara miidahale etmede
yeterli olmalaria kargin iist diizey orantisal akil yiiriitmeyi desteklemede
yetersizdir. Mesleki deneyimleri arttikga pedagojik alan bilgileri
azalmaktadir.

Pedagojik Alan Bilgisi

Ogretim
stratejileri

Ogretimsel siireglerde uygulanan yontem ve teknikler, dgretmen ve aday
Ogretmenlerin  OAY yonelik &gretim stratejilerini  gelistirmistir. Ders
tasarimlar1 cesitlenmis ve ezbere dayali stratejiler yerine birim oran, artig-
azalis (Olgek stratejisi), oranti tablolari, orant1 grafikleri, ¢ubuk-serit
diyagrami ve ¢ift say1 dogrusu gibi mantiksal siirecleri iceren stratejilerin
kullanimi artmustir.

Tablo 1°deki lisansiistii caligmalarin sonuglari incelendiginde, OAY yeterliligini belirlemeyi amaglayan
arastirmalar i¢in ii¢ ana kategori belirlenmistir. Bunlar: “OAY diizeylerinin belirlenmesi” (f=8), “Kavramsal
zorluklar” (£=20) ve “Ogretim siirecinin OAY e etkisi” (f=8). OAY diizeylerinin belirlenmesi kapsaminda, 4-
8. Smif Ogrencilerinden olusan katilimcilarin OAY diizeylerinin beklenenin altinda oldugu, toplamda
incelenen 18 gruptan yalnizca 4’{iniin yeterli diizeye ulagtig1 tespit edilmistir. Ayrica, katilimcilarin “oran”,
“orant1”, “dogru orant1” ve “ters orant1” gibi OAY ’ye 6zgii kavramlar1 anlamada zorluk ¢ektigi ve orantisal ile
orantisal olmayan durumlari ayirt etmekte giigliik yasadigi belirlenmistir. Ote yandan, uygulanan dgretim
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modelleri ve etkinliklerin katilimcilarin OAY becerilerinde islemsel, kavramsal, akademik ve duyussal
boyutlarda olumlu gelisimler sagladig1 saptanmaistir.

Calisma kapsaminda incelenen tezler “Problem Coézme Stratejileri” temasi altinda {i¢ kategoriye
ayrilmistir. Bunlar: “Tercih Edilen Stratejiler” (f=14), “Stratejileri Tercih Etme Sebepleri” (f=5) ve “Hatah
Stratejiler, Yanhis Coziimler” (f=8). OAY konusunda katilimcilarin tercih ettigi stratejiler arasinda igler diglar
carpim algoritmasi ve birim oran stratejileri 6ne ¢ikmaktadir. Katilimcilarin OAY odakli besten fazla strateji
kullandig1 ve siif kademeleri arttikca stratejilerin farklilagtigi gézlemlenmistir. Strateji tercihlerini etkileyen
faktorler arasinda problemin yapisi, sayisal degerleri, zorluk dereceleri ve bireysel inanglar yer almaktadir.
Ayrica, orantisal diistinme gerektiren problemlerde sik¢a hatali olarak kullanilan “toplamsal iligki” stratejisi
dikkat gekmektedir.

Tablo 1’de iliskisel arastirma amacl tezler incelendiginde “OAY-Akademik Basar1” (f=9), “OAY-
Cinsiyet” (f=7), “OAY-Tutum” (f=3), “OAY-Biligsel Beceri” (f=5) ve “OAY-Akil Yiiriitme Tiirleri” (f=3)
olmak iizere bes farkli kategori belirlenmistir. OAY ile akademik basar1 arasinda olumlu bir iliski bulunmus,
sinif seviyeleri arttikca basari yiizdeleri de yiikselmistir. Kadin katilimcilarin OAY becerileri, erkeklere gore
daha yiiksek oldugu dort ¢alisma tespit edilmistir; ancak ii¢ calismada anlamli bir fark gézlemlenmemistir.
OAY test puanlar ile tutum Olgekleri arasinda da istatistiksel olarak pozitif bir iligki saptanmigtir. Yiiksek
OAY test puanlarina sahip 6grencilerin problem ¢6zme ve problem kurma becerilerinin yiiksek oldugu
gozlemlenmistir. Ayrica, geometrik, olasiliksal ve cebirsel akil yiiriitme tiirleri arasinda olumlu iligkiler tespit
edilmistir.

Son olarak, 6gretmen ve 6gretmen adaylarindan olusan katilimcilarin pedagojik alan bilgilerini inceleme
amagh arastirmalar incelendiginde “Ogretim Stratejileri” (£=5) ve “Pedagojik Yeterlik” (f=6) olarak
adlandirilan iki kategori belirlenmistir. Egitimcilerin “oram1 anlama” konusunda yeterli olduklari, ancak
“orantiyt anlama” ve “orantisiz iligkileri anlama” alanlarinda yetersiz kaldiklar1 belirlenmistir. Ayrica,
uygulanan 6gretim stratejilerinin egitimcilerin 6gretim becerilerini gelistirdigi saptanmustir.

Tezlerin Yontem ve Desenlerine iliskin Bulgular

Calisma kapsaminda arastirmacilarin tezlerini hangi yonteme gore tasarladiklari ve hangi desenle
detaylandirdiklaria bakilmistir. Bu dogrultuda ilk olarak lisansiistii ¢alismalarda tercih edilen yontemlere
(Nitel, nicel ve karma) iliskin veriler incelenmistir (Bkz. Sekil 4).

Sekil 4

Tezlerin Yontemlerine Gore Dagilimlar

mY. Lisans ™ Doktora

KARMA

NITEL 14 7

NICEL 16 P

Sekil 4 incelendiginde, toplam 44 yiiksek lisans tezinin en fazla nicel yontemle (f=16) ytriitiildiigi, nitel
(f=14) ve karma (f=14) yontemlerin ise esit sayida kullanildig: goriilmektedir. Grafik 3’teki veriler, 11 doktora
tezi baglaminda incelendiginde, nitel yontemle (f=7) yiiriitiilen tez sayisinin diger iki yontemden sayica fazla
oldugu dikkati ¢cekmektedir. Genel olarak tezlerin aragtirma yontemleri incelendiginde, nitel (f=21) arastirma
yontemlerinin tercih edildigi tez sayisinin, nicel (f=18) ve karma (f=16) yontemlerin tercih edildigi ¢caligmalara
gore daha fazla oldugu ortaya ¢ikmaktadir.
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Aragtirmanin ikinci sorusu kapsaminda OAY konulu tezlerin tasarlandiklar1 desenler de incelenmistir.
Bu baglamda elde edilen bulgular Sekil 5’te sunulmustur

Sekil 5

Tezlerin Arastirma Desenlerine Gore Dagilimi

Case Study |
Descriptive I S
8

Explanatory W Qualitative

. m Quantitative
Experimental
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=
N
=
B

16 18

Sekil 5 incelendiginde tez aragtirmalarinda altidan fazla farkli arastirma deseninin tercih edildigi
goriilmektedir. Yiiksek lisans ve doktora tezlerinde en fazla betimsel desen (f=16) ve durum ¢alismasi (f=16)
desenleri tercih edilmistir. Bunun yani sira tezlerde agiklayici desen (f=6), deneysel desen (f=5) ve tasarim
tabanli desenler (f=3) de tercih edilmistir. Ayrica grafikte ,,diger” (f=6) olarak belirtilen nedensel karsilastirma,
ogretim deneyi, kesfedici desen ve gomiilii desenlerin de tercih edildigi gozlenmistir. Yayimlanan tezlerin
aragtirma yaklagimlar1 ve desenlerini kapsayan yontemleri genel olarak incelendiginde, nicel aragtirmalarda
betimsel desen (f=14), nitel arastirmalarda durum c¢alismasi (f=17) ve karma arastirmalarda ise agiklayici
desenin (f=8) diger arastirma desenlerine gore daha fazla tercih edildigi gortilmektedir.

Tezlerin Katiimcilara iliskin Bulgular

Calisma kapsaminda lisansiistii tezlerin katilime1 gruplart incelenmistir. Elde edilen verilere iliskin
bulgular Sekil 6’da sunulmustur:
Sekil 6

Tezlerin katilimcilarina gore dagilimi

60
40

20

ilkokul Ortaokul g viiksek LisaHS€ m Doktorfiday dgretmen Ogretmen

Sekil 6 incelendiginde lisansiistii ¢calismalarinin biiyiik bir kisminin ortaokul 6grencilerinden (f=41)
olustugu goriilmektedir. Ayrica ¢aligmalarda ¢ogunlugu matematik dgretmenligi programinda dgrenim goéren
lisans 6grencileri olmak {izere 6gretmen adaylari (f=9) ve okullarda gérev yapan matematik 6gretmenleri (f=6)
katilme1 olarak belirlenmistir. Bunlarin yami sira tezlerde ilkokul Ogrencilerinin (f=2) ve lise (f=1)
Ogrencilerinin katilimce1 oldugu aragtirmalarin diger gruplara gore daha az oldugu goriilmektedir. 55 lisansiistii
caligmanin incelendigi aragtirmada 2020, 2022 ve 2023 yilinda yayimlanmis {i¢ farkli calismada hem 6gretmen
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hem de 6gretmen adaylar1 katilimcr olarak segilmis, 2021 yilinda yayimlanmig bir lisansiistii caligsma ise hem
ilkokul (4. Sinif) hem de ortaokul 6grencileriyle yiiriitildiigiinden dolay1 frekans verilerinde farklilik
olusmustur. Grafik 5 tez tiirleri baglaminda incelendiginde doktora tezlerinin ¢ogunlukla ortaokul d6grencileri
(f=6) ve aday Ogretmenlerle (f=4) yiiriitiildiigii, yiiksek lisans tezlerinin ise biiyilkk oranda ortaokul
ogrencileriyle (f=35) yiritildigi goriilmektedir. Ayrica doktora tezlerinde ilkokul 6grencilerine yer
verilmedigi yiiksek lisans tezlerinde ise lise 6grencilerinin katilimc olarak tercih edilmedigi saptanmugtir.

Tezlerin Veri Toplama Araclarna iliskin Bulgular

Calisma kapsaminda lisansiistii ¢alismalarin veri toplama araclarina goére dagilimlar1 incelenmistir. Bu
kapsamda elde edilen bulgular Sekil 7°de sunulmustur:

Sekil 7

Tezlerin Veri Toplama Araglarina Gore Dagilimlar

m Test&Olcek
M goriisme
dokiiman

gozlem

Hm anket

Sekil 7 incelendiginde lisansiistii ¢aligmalarda bes farkli veri toplama araci kullanildig1 goriilmektedir.
Yiksek lisans ve doktora tezlerinde en sik kullanilan veri toplama aracinin test ve Olgek (%49) oldugu
gdzlenmistir. Ikinci olarak ise goriisme teknigi (%30) diger veri toplama araglarina gore daha fazla tercih
edilmistir. Tezlerde ayrica dokiiman incelemelere (%10), gozlemlere (%7) ve anketlere (%4) de yer verilmistir.
Calisma kapsaminda tezlerde veri toplama araci olarak kullanilan giinliikler, ses ve video kayitlari, ders
planlar1 ve benzeri 6gretimsel materyallerden olusan 6gretmen notlar ile 6grenci notlar1 dokiiman inceleme
olarak nitelendirilmistir. Yapilan detayli incelemelerde bircok lisansiistii ¢aligmasinda birden fazla veri
toplama araci kullanildig1 ve toplamda 104 veri toplama aracina yer verildigi tespit edilmistir.

TARTISMA VE SONUC

Bu arastirmada Yiiksekogretim Kurulu Ulusal tez merkezinin (UTM) veri tabanina kayith Orantisal Akil
Yiriitme (OAY) konulu 44 yiiksek lisans ve 11 doktora tezi olmak {izere toplam 55 lisansiistii tezin amag ve
sonuglarina, yontemlerine, katilimcilarina ve veri toplama araglarina gore dagilimlari incelenmistir. UTM’nin
veri tabaninda, belirlenen anahtar kelimelerle yapilan taramalara gore rastlanan ilk OAY konulu tez ¢alismasi
2005 yilina aittir. Tezler incelendiginde son yillarda OAY konulu ¢alismalarda artig yasanmis ve 2022-2023
yillarinda bu say1 en yiiksek seviyeye ulagmistir. Tirkiye’de yliksek Ogretim kurumlarinda yayimlanan
lisansiistii tezlerin incelendigi ¢aligmalar incelendiginde matematik egitimine yonelik tezlerde son yillarda
dikkate deger artis olduguna iliskin tespitler (Bagelmas vd., 2024; Dag & Horzum, 2022; Sakalli-Dogru vd.,
2024; Sevencan, 2019) bu caligmanin sonuglariyla uyumludur. Bu bulgular, Tiirkiye’de yiiksekogretim
kurumlarinda OAY konusuna olan ilginin arttiin1 ve bu alandaki arastirmalara Onem verildigini
gostermektedir.
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Bu calisma kapsaminda, OAY konulu yiiksek lisans ve doktora tezlerinin amag¢ ve sonuglari
incelenmistir. Incelemeler sonucunda, OAY konulu tezlerin amaclari dort farkli tema altinda
siniflandirilmustir: “OAY yeterligi”, “Problem ¢dzme stratejileri”, “Iliskisel arastirmalar” ve “Pedagojik alan
bilgisi”. Bu temalara iligkin verilere gore, katilimeilarin orantisal akil yiiriitme yeterligini belirleme amacini
tastyan caligmalar sayica daha fazladir. Buna karsilik, matematik 6gretmenleri ve matematik 6gretmen
adaylarinin pedagojik alan bilgilerinin incelendigi tezler en az sayida olan calismalardir. Bulgular, OAY
konulu tezlerin, 6zellikle orantisal akil yiiriitme yeterligini belirlemeye odaklandigini, ancak matematik
ogretmenlerinin pedagojik alan bilgisine daha az yer verdigini gostermektedir.

OAY yeterliginin arastirildigl tezlerin sonuglart incelendiginde, katilimcilarin OAY diizeyleri
belirlenmis, kavramsal zorluklar ortaya konulmus ve tasarlanan 6gretim siireglerinin OAY iizerindeki
etkilerine odaklanilmistir. Elde edilen bulgulara gore, katilimeilarin ¢ogunlugunun OAY becerileri diigiik
diizeydedir. Bu tezlerde, katilimcilarin OAY diizeyleri belirlenirken genellikle orantisal ve orantisal olmayan
problemlere bagvurulmus, orantisal akil yiirlitme gerektiren problem tiirlerine gore degerlendirmeler yapilmis
ve siire¢ sonunda belirlenen 6zgiin 6l¢iitlere gore kararlar verilmistir. Literatiirde benzer siiregleri iceren
caligmalara ragmen farkli sonuglara ulasan arastirmalar da mevcuttur. Ornegin, Ozgiin-Koca ve Kayhan-Altay
(2009) calismalarinda, 6grencilerin sinif diizeyleri ve yoneltilen problemlerin tiiriine gore farkli performanslar
sergiledikleri belirlenmistir. Ogrenciler, eksik deger problemlerini ¢ézmede, karsilastirma problemlerine
kiyasla daha basarili olmuslardir. Ayrica, yedinci sinif 6grencileri, altinc sinif 6grencilerine kiyasla daha iyi
performans gostermistir. Benzer sekilde, Artut ve Pelen (2016), calismalarinda problem tiirii ve say1 yapisinin
ogrencilerin kullandig: stratejileri etkiledigini, 6grencilerin orantisal ve orantisal olmayan problem ifadelerini
ayirt etmekte zorlandiklarini tespit etmistir. Bu sonuglar, ¢alismanin genel bulgulariyla uyumludur. Buna
karsin, Acikgiil ve Tuhan (2023), 8. Sinif 6grencilerinin OAY test puanlarinin orta diizeyde oldugunu tespit
etmistir. Benzer sekilde, Arican (2019) 7. Smuf 6grencilerinden olusan 282 kisilik bir katilimci grubuna
uyguladigr OAY testinin sonuglarina gore, 6grencilerin %62 sinin dogrudan orantil iliskileri taniyabildigi,
%48’inin ise ters orantili iligkileri taniyabildigi gdstermistir. Diger yandan, OAY konulu bazi lisansiistii
caligmalarin sonucglarina gore, katilimcilarin OAY becerisine yonelik kavramsal bilgileri beklenen diizeyde
degildir. Bu ¢aligsmalarda, katilimcilarin orantisal iliskileri islemsel olarak gosterebilmelerine karsin kavramsal
olarak anlamlandiramadiklari, oran, oranti ve ters orant1 gibi terimleri agik bir sekilde agiklayamadiklar1 tespit
edilmistir. Incelenen tezlerden elde edilen diger sonuglara gore ise, tez kapsaminda tasarlanan etkinlikler veya
uygulanan 6gretim modelleri katilimcilarin OAY becerilerini gelistirmistir. Bu tezlerde, 6gretim materyali
tasarlama, yaratict drama temelli egitim, STEM modiilli 6gretim, etkinlik temelli 6gretim, iist biligsel
teknikler, kavram karikatiirleri ve ger¢ekci matematik egitimine dayali bilgisayar destekli 6gretim gibi cesitli
ogretimsel modeller tercih edilmistir. Ogretim siirecinin sonunda, katilimcilarin OAY becerilerinde islemsel,
kavramsal ve duyussal boyutlarda gelisimlerin kaydedildigi aktarilmistir. Calismanin bulgular1 ve literatiirdeki
sonugclar, bireylerin OAY diizeylerinin sinif diizeyi, deneyim ve problem tiirii gibi degiskenlere bagli oldugunu
ve bu nedenle genel bir degerlendirme yapilamayacagini gostermektedir. Buna karsin, OAY konulu lisansiistii
caligmalarin, katilimcilarin kavramsal bilgilerinin beklenen diizeyde olmadigini, ancak gesitli 6gretim
modellerinin OAY becerilerini gelistirdigini ortaya koydugu soylenebilir.

OAY konulu 55 lisansiistii tezin amag¢ ve sonuglarina yonelik incelemelerde, problem ¢ézme
stratejilerini belirlemeye yonelik tezlerin sonuglar1 incelendiginde, OAY gerektiren veya gerektirmeyen
durumlara iliskin tercih edilen stratejiler tespit edildigi, bu stratejilerin tercih edilme nedenlerinin sorgulandigi
ve hatali stratejilerin belirlendigi saptanmistir. Elde edilen bulgulara gore, katilimcilar OAY gerektiren
durumlara iligkin bir¢ok farkli strateji oldugunu belirtmis olmalarina karsin, siklikla "i¢ler dislar ¢arpimi
algoritmas1" ve "birim oran" stratejilerini tercih etmislerdir. Incelenen tezlerde, bu stratejiler disinda degisim
carpani stratejileri, denklik sinift ve tekrarli artirma stratejilerinin de 6n plana ¢iktigr goriilmiistiir. Tezlerin
amag ve sonuglarina yonelik detayli analizlerde, baz1 arastirmacilarin igler diglar carpimi algoritmasi disindaki
stratejileri vurguladiklari goriilmiistiir. Ornegin, DT1 kodlu tezde, ortaokul 6. ve 7. sinif dgrencilerinin oran-
orant1 problemlerinde igler diglar carpma stratejisi disindaki farkli stratejilere bagvurmalarinin orantisal akil
yiirlitme agisindan 6nemli oldugu belirtilmis ve birim oran, degisim carpani, artirma ve denk kesir gibi
stratejilerin 6gretime dahil edilmesinin, d6grencilerin problem ¢ézme, iletisim ve akil yiiriitme becerilerini
gelistirdigi ifade edilmistir. Benzer sekilde, Van de Walle ve arkadaslar1 (2016), problem c¢6zme
stratejilerinden biri olan igler-dislar ¢arpimi algoritmasi gibi mekanik ve sembolik yOntemlerin OAY
becerisinin geligimini desteklemedigini dne siirerek, 6grencilerin bu tiir sezgisel ve kavramsal yontemleri
oldukga giiclii bir sekilde anlamlandirdiklarina yonelik bir kanaat olusuncaya kadar 6gretim siireclerinde yer
verilmemesi gerektigini belirtmislerdir. Benzer goriisler Arican (2018) tarafindan da ifade edilmistir. Arican,
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dogru orant1 ve ters orantinin birlestirilmesinden ortaya ¢ikan igler diglar carpimi algoritmasinin anlamdan
yoksun ve ezbere dayali bir yontem oldugunu belirtmistir. Diger yandan, bazi tezlerde ayrica katilimcilarin
tercih ettikleri stratejilerin nedenleri de sorgulanmistir. Ornegin, YT35 kodlu tezde, katilimcilarin neden igler
diglar stratejisini tercih ettikleri sorgulanmig ve bu tercihlerin dogru orantili durumlari igermesinden
kaynaklandig1 tespit edilmistir. YT1 kodlu tezde ise kisisel tercihlerin, inanglarin, problem yapisinin ve
sunulus bi¢iminin 6n plana ¢iktig1 saptanmigtir Bulgular, katilimcilarin genellikle "igler dislar ¢arpimi
algoritmas1" ve "birim oran" stratejilerini tercih ettigini, ancak degisim carpani, denklik sinifi ve tekrarli
artirma stratejilerinin de Onemsendigini gostermektedir. Strateji se¢imleri, problemin yapis1 ve &gretim
siirecleriyle birlikte kisisel tercihlerden de etkilenmektedir. Nitekim Tourniaire ve Pulos (1985) OAY konulu
makaleleri derledikleri ¢caligmalarinda, problem ¢6zme stratejilerinin farkli yas gruplarinda ve bilgi diizeylerine
gore cesitlilik gosterdigini ve OAY ’nin zaman iginde gelistigini belirtmistir. Bu sonuglar, egitimde sezgisel ve
kavramsal yontemlerin anlamlandirilmasinin ve mantiksal agiklamalarm vurgulanmasinin, OAY becerilerinin
gelisimi i¢in kritik 6neme sahip oldugunu ortaya koymaktadir.

Bu ¢aligmada, OAY konulu tezlerden iligkisel aragtirma amagli ¢aligmalarinin sonuglar1 incelenmistir.
Yapilan incelemelerde, OAY'nin akademik basari, tutum ve cinsiyet faktorleriyle iliskisi degerlendirilmistir.
Elde edilen bulgular, OAY becerisi yliksek bireylerin akademik basarilarinin ve matematige karsi olumlu
tutumlarinin da yiiksek oldugunu gostermistir. Ayrica, yedi tezde OAY'nin cinsiyet faktoriiyle iliskisi
incelenmis ve dort tezde kadimlar lehine sonuglar elde edilmistir. ilgili literatiir incelendiginde hem erkekler
hem de kadinlar lehine sonuglara rastlanmustir (Agikgiil & Tuhan, 2023; Ozgiin-Koca & Kayhan-Altay, 2009;
Khotimah & Shodikin, 2021). Bazi tezlerde, OAY nin problem ¢6zme, problem kurma, geometrik, olasiliksal
ve cebirsel akil yiirlitme becerileri gibi bilissel yetkinliklerle iligkisi de incelenmistir. Bu tezlerin sonuglari,
OAY'nin problem kurma ve ¢6zme becerilerini yordadigini ve OAY testlerinde yiiksek puan alan bireylerin,
geometrik ve olasiliksal akil yiiriitme testlerinden de yliksek puanlar aldigini gostermektedir. Bu sonuglar,
cinsiyet faktoriiniin OAY basarisinda yeterli bir parametre olmadigini, OAY'nin akademik basari, tutum ve
biligsel yetkinliklerle gii¢lii iligkilerinin oldugunu ve ¢esitli degiskenlere bagl olarak farklilik gosterebilecegini
ortaya koymaktadir.

Calisma kapsaminda, OAY konulu tezlerde pedagojik alan bilgisini belirlemeye yonelik yapilan
aragtirmalarin sonuglar1 incelenmistir. Ogretmen ve aday ogretmenlerin katilimer oldugu bu tezlerde,
egitimcilerin pedagojik yeterlikleri ve 6gretim stratejileri degerlendirilmistir. Bu ¢alismanin bulgulari, hem
ogretmenlerin hem de aday 6gretmenlerin pedagojik yeterliklerinin belirlenen 6lgiitlere gore yeterli diizeyde
olmadigim gostermektedir. Ornegin, YT42 kodlu tezde, 6gretmenlerin oran ve orant1 konusundaki pedagojik
alan bilgilerinin yeterli olmadig1 ve mesleki deneyimleri arttikca bu bilgilerinin azaldigini saptanmustir. Benzer
sekilde, YT36 kodlu tezde, aday Ogretmenlerin yaklasik %20'sinin orantisal akil yiiriitmeyle ilgili higbir
yeterlikte (Oran1 anlama yeterligi, oranty1 anlama yeterligi, OAY gerektiren problemleri ¢6zme yeterligi, vb.)
uzmanlagsmadig: tespit edilmistir. Literatiir incelendiginde, 6gretmen ve aday ogretmenlerin OAY gerektiren
problemlerde carpimsal iligkileri yeterince sorgulamadiklari, igler dislar carpim algoritmasina fazla
giivendikleri ve kavramsal yapiy1 yeterince agiklayamadiklar1 saptanmistir (Akkus-Cikla & Duatepe, 2002;
Cramer & Post, 1993; Nagar vd., 2017; Ugar & Bozkus, 2018; Valverde & Castro, 2012). Diger yandan, tez
aragtirmalar1 kapsaminda uygulanan yontem ve tekniklerin, 6gretmen ve aday Ogretmenlerin 6gretim
stratejilerine olumlu yansimalari oldugu saptanmustir. Ornegin, DT7 kodlu tez kapsaminda gelistirilen STEM
egitimi modiilii ile yiiriitiilen siire¢ sonunda, aday 6gretmenler ezbere dayali igler dislar carpimi yerine, oranti
tablolari, 6lgek stratejisi ve birim oran gibi orantisal akil yiiriitmeye dayali 6gretimsel stratejileri kullanmaya
baslamiglardir. Aragtirma sonuglari, 6gretmen ve aday dgretmenlerin OAY yeterliklerinin beklenen diizeyde
olmadigim ve kavramsal sorunlar yasadiklarini ortaya koymaktadir. Bununla birlikte, 6gretmen ve aday
ogretmenlerin OAY yeterliklerini artirmak igin etkili 6gretim stratejilerinin uygulanmasi, yontemlerin
cesitlendirilmesi ve yenilik¢i yaklagimlarin benimsenmesi gerektigi soylenebilir.

Calismanin amact dogrultusunda, OAY konulu tezlerde kullanilan yontemler incelenmistir. Bu
kapsamda, tezlerin yontemleri ve arastirma desenlerine gore dagilimlart degerlendirilmistir. Elde edilen
bulgular, OAY konulu 55 tezde nitel, nicel ve karma yontemlerin benzer sayilarda kullanildigini
gostermektedir. Tez tiirleri incelendiginde, doktora arastirmalarinda nitel yontem, yiiksek lisans tezlerinde ise
nicel yontem daha fazla tercih edilmistir. Nitel yontemler, genel olarak "nasil" ve "neden" sorularina yanit
arayan (YT11, DT4, YT34), katilimcilarin kendilerini ifade etmelerine olanak taniyan (YT22) ve derin bilgi
elde etmeyi amaglayan (DT6) arastirmalarda kullanilmistir. Nicel arastirmalar ise istatistiksel verilerin 6n
planda oldugu (YTS5), katilimer sayisinin fazla oldugu (YT3, YT4, YTS5, YT6, YT36) ve kesin Slgiimiin
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benimsendigi (YT35) ¢aligmalarla 6ne ¢ikmistir. Karma yontemler ise arastirilan durumlarin nicel verilerle net
bir sekilde ortaya konmasi1 ve sonuglarin nedenlerini agiklamak amaciyla nitel verilerle desteklenmesinin
onemsendigi ¢aligmalarda tercih edilmistir (YT1, YT10, YT32). Bununla birlikte, OAY konulu makalelerin
derlendigi calismalarda nicel arastirma yontemlerinin daha fazla oldugu gézlemlenmistir. Ugar (2022) ve Lutfi
ve arkadaslar1 (2023), inceledikleri makalelerin yarisindan fazlasinin nicel yontemle yiiriitiildiigiinii tespit
etmistir. Tezlerin ydntemlerini belirlemenin ikinci asamasinda, arastirma desenlerine gore dagilimlar
incelenmistir. Elde edilen bulgulara gore, nicel yontemin tercih edildigi tezlerde betimsel arastirmalar, nitel
yontemin tercih edildigi tezlerde durum g¢alismalari, karma yontemle yiiriitiilen tezlerde ise agiklayici desen
on planda olmustur. Detayli incelemeler, betimsel arastirma modelini kullanan arastirmacilarin genel olarak
mevcut durumu ortaya ¢ikarmak ve degiskenler arasindaki iligkileri saptamak amaciyla (YT6, YT9, YT28S,
YT35, YT36) bu yontemi tercih ettiklerini gostermektedir. Durum ¢aligmasi deseninde tasarlanan
arastirmalarda ise arastirmacilar, birden fazla veri toplama araciyla durumu derinlemesine irdeleme ve
katilimcilar tek bir 6gretim kurumundan se¢me kolayligr gibi nedenleri (YT13, YT16, YT21, YT22, DT7,
YT33) 6ne siirmiistiir. Ayrica, nicel caligmalarda betimsel ve deneysel desenlerin 6ne ¢iktig tespit edilmistir.
Bu sonuglar, ¢alismanin bulgularimi destekleyici niteliktedir. Elde edilen bulgular, doktora tezlerinde nitel
yontemlerin, yliksek lisans tezlerinde ise nicel yontemlerin daha fazla tercih edildigini gostermektedir. Ayrica,
karma yontemler, aragtirmalarin ¢ok boyutlu yapisini anlamak i¢in 6énemli bir yaklagim olarak kullanilmustir.
Literatlirde, OAY konulu makalelerde nicel yontemlerin daha yaygin oldugu tespit edilmistir. Bu durum, OAY
konulu aragtirmalarin dinamiklerini yansitmaktadir. Calismanin sonuglari, OAY konulu tezlerde kullanilan
yontemlerin cesitliligini ortaya koymaktadir.

Calismanin bir diger amaci dogrultusunda, OAY konulu tezlerin katilimc1 gruplarina gére dagilimlarn
incelenmis ve bulgular, yayimlanmis ¢alismalarin biiylik gogunlugunun katilimcilarinin ortaokul 6grencileri
oldugunu ortaya koymustur. Bununla birlikte, baz1 tezler farkli egitim kademelerinden katilimci gruplariyla
yirttilmistir (YT22, DT6, YT33, DT10). OAY konulu tezlerden ikisi ilkokul, biri ise lise dgrencilerini
katilimer olarak belirlemistir. Lise 6grencileriyle yiiriitiilen bir doktora ¢alismasinda, arastirmaci gorev yaptigi
lisedeki 6grencilerle calismistir. Tlkokul 6grencileriyle gerceklestirilen iki yiiksek lisans ¢alismasindan biri,
hem ilkokul (4. sinif) hem de ortaokul 6grencilerini kapsarken, digeri yalnizca 4. smif 6grencileriyle smirl
kalmigtir. Aday 6gretmenlerle yiiriitiilen bazi tezlerde ise bu katilimci grubu hem 6grenci hem de egitimci
rolleriyle ele alinmistir. Tez tiirlerine gore elde edilen bulgular incelendiginde, ilkokul 6grencilerinin katilimci
oldugu doktora tezlerine rastlanmadigi, ancak yiiksek lisans tezlerinde lise Ogrencilerinin yer almadig
goriilmiistiir. Buna karsin, doktora tezlerinde 6gretmen ve dgretmen adaylarimin dnemli bir katilime1 grubunu
olusturdugu dikkat cekmektedir. OAY konulu tezlerin biiyiik Olgiide ortaokul Ogrencileri tiizerinde
yogunlasmasi, farkli kademelerde katilimcilarin yer aldigi ¢aligmalarin sinirlt sayida kalmasina yol agmustir.
Ornegin, YT37 kodlu yiiksek lisans tezinde, arastirmaci ilkokul diizeyinde az sayida ¢alisma bulunmasi
nedeniyle 4. sinif 6grencilerini katilimci olarak belirlemistir. Ortaokul 6grencilerinin katilime1 oldugu tezlerde,
aragtirmacilar OAY 'nin gelisimi agisindan bu kademenin kritik bir 6neme sahip oldugunu vurgulamislardir.
Ortaokulda, OAY ile iliskili bircok konu ve kavram ayrmtili bir sekilde ele alindigi i¢in, bu 6grencilerin
katilime1 olarak secildigi belirtilmistir (YT12, YT13, DT4, T36, YT34). Literatiirdeki benzer arastirmalar bu
caligmanin bulgulariyla uyum gostermektedir. Nitekim Lutfi ve arkadaslarinin (2023) yaptigi derleme
caligmasinda, OAY konulu arastirmalarin katilimcilarinin biiyiik 6l¢lide ortaokul Ogrencileri oldugu
saptanmigtir. Ucar (2022) ise sistematik derlemesinde, OAY konulu makalelerde de benzer sonuglara ulagsmis
ve bu becerinin ortaokul kademesinde belirginlesip gozlemlenebilir bir diizeye gelmesinin, aragtirmacilarin bu
yag grubunu tercih etmelerinde etkili olabilecegini dne slirmiistiir. Calismanin bulgular1t OAY konulu tezlerin
biiyiikk bir oranda ortaokul ogrencileri iizerinde yogunlastigini gostermistir. Tezlerde ortaokul, OAY
becerisinin gelisimi agisindan kritik bir donem olarak vurgulanmis ve bu kademedeki 6grenciler, aragtirmacilar
tarafindan en sik tercih edilen grup olmustur. ilkokul ve lise diizeyindeki ¢alismalar ise stmirli kalmistir.

Aragtirmanin son amaci dogrultusunda, OAY konulu lisansiistii ¢caligmalarin veri toplama araglarina
gore dagilimlart incelenmistir. Elde edilen bulgulara gore, aragtirmacilar bes farkli veri toplama araci
kullanmigtir. Caligmanin bulgulari, test teknigi ve Ol¢eklerin diger veri toplama araglarma gore daha sik
kullanildigim1 gostermektedir. Ayrica, tezlerde goriisme teknigine de onemli oranda yer verilmistir. Tezler
incelendiginde, test ve goriisme tekniklerinin nitel ve karma yontemle yiiriitiilen tezlerde veri toplama araglari
olarak siklikla birlikte tercih edildigi goriilmiistiir. Test tekniginin kullanildig: tezlerde, katilimcilarin OAY
becerilerinin belirlenmesi amaciyla arastirmacilar tarafindan literatiirden yararlanilarak hazirlanan
problemlere yer verilmistir (YT1, DT2, YT32, YT34, DT6, T33, YT27). Katilimcilarin OAY yeterliklerinin
belirlendigi tezlerde genel olarak Akkus & Duatepe-Paksu (2006) tarafindan gelistirilen OAY beceri testinden
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yararlamilmistir (YT6, YT11, YT16, YT37). Diger yandan, test teknigiyle birlikte goriisme tekniginin
kullanildig1 tezlerde, OAY gerektiren problemlere iliskin 6grenci ¢oziimlerinin detayli incelemesi yapilmistir
(YT1, YTI15, YT16, DT2, YT34). Ugar (2022) calismasinda, OAY konulu makalelerin ¢cogunda veri toplama
arac1 olarak oran-oranti problemleri ile orantisal muhakeme yeteneklerini Olgen testler veya g¢aligma
yapraklarinin kullanildigini tespit etmistir. Bu tespit, ¢alismanin sonuglariyla tutarlidir. Arastirma, OAY
konulu tezlerde test ve goriisme tekniklerinin, katilimeilarin OAY becerilerinin belirlenmesinde ve detayli
incelemeler yapilmasinda en sik kullanilan veri toplama araglar1 oldugunu gostermektedir. Bu sonug, OAY
alaninda yapilan caligmalarin genellikle test ve gorlisme tekniklerine dayandigini ve bu ydntemlerin
katilimecilarin becerilerini degerlendirirken etkili oldugunu ortaya koymaktadir.

Calismanin sonuglari, katilimcilarin OAY yeterlilikleri, problem ¢ézme stratejileri ve Ogretimsel
modellerin OAY iizerindeki etkilerine odaklandigim1 gostermektedir. Tezlerde, &grencilerin OAY
yeterliklerinin beklenen diizeyde olmadigi ve kavramsal eksikliklerle problem ¢6zme stratejilerinde sorunlar
bulundugu tespit edilmistir. Bu baglamda, 6gretmenlerin pedagojik yeterliklerine ve sinif igindeki 6gretim
stratejilerine yonelik daha fazla arastirma yapilmasi onerilmektedir. Katilimcilarin OAY becerilerine yonelik
kavramsal bilgilerin yetersiz oldugu gézlemlenmis, bu nedenle OAY becerilerini gelistirmeye yonelik 6gretim
modellerinin incelenmesi tavsiye edilmektedir. Ayrica, OAY gerektiren ve gerektirmeyen durumlarda
kullanilan problem ¢ézme stratejilerinin hatali oldugu belirlenmistir. Bu bulgular dogrultusunda, 6grencilerin
problem ¢ozme becerilerini gelistirmeye yonelik etkili stratejilerin belirlenmesi amaciyla deneysel ¢aligsmalar
yapilmasi1 6nerilmektedir. Bilisim teknolojilerinin 6gretim siireglerine sundugu firsatlarin OAY becerisine
yonelik yansimalariin hem 6grenci hem de 6gretmen perspektiflerinden arastirilmasi, alana katki saglayabilir.
Ayrica, OAY konulu tezlerin biiyiik 6l¢lide ortaokul 6grencilerine odaklandigi, ilkokul ve lise diizeyinde
yapilan ¢alismalarin ise sinirli oldugu goriilmektedir. Bu kademelerde de arastirmalar yapilmasi ve ihtiyaglarin
belirlenmesi 6nemlidir. Son olarak, 6gretmenlerin OAY ile ilgili kavramsal ve islemsel bilgilerini artirmalari,
pedagojik alan bilgilerini giiclendirmeleri acisindan kritik bir éneme sahiptir. Egitim siireglerinde ¢esitli
Ogretim modellerinin uygulanmasi, 6grencilere daha anlamli 6grenme deneyimleri sunma potansiyeline
sahiptir. Ayrica, 6gretmenlerin problem ¢6zme stratejilerini ¢esitlendirmeleri, OAY gelisimine dnemli katkilar
saglayacaktir. Bu nedenle, 6gretmenlerin mesleki gelisimini desteklemek amaciyla diizenli hizmet igi egitim
programlarmin olusturulmast ve yenilik¢i Ogretim yontemlerinin tesvik edilmesi Onerilmektedir. Bu
yaklasimlar, 6gretmenlerin mesleki yeterliliklerini artirarak, 6grenci basarisini olumlu yonde etkileyecektir.

Arastirmanin Sinirhklar:

Bu ¢alisma UTM’nin https://tez.yok.gov.tr/UlusalTezMerkezi/giris.jsp internet adresli veri tabanina
kay1th lisansiistii calismalardan “orantisal akil yiiriitme”, “Orantisal muhakeme” ve “Proportional reasoning”
anahtar kelimeleriyle ayr1 ayr1 yapilan taramalarda listelenen tezlerle sinirlidir. Caligmanin verileri en son 06
Haziran 2024 tarihinde yapilan taramalarla sinirlandirilmastir.

Yaymn Etigi Beyam

Bu arasgtirmanin planlanmasindan, uygulanmasina, verilerin toplanmasindan verilerin analizine kadar
olan tiim stirecte “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel Aragtirma ve Yayimn
Etigine Aykir1 Eylemler” baslig altinda belirtilen eylemlerden higbiri gerceklestirilmemistir.

Bu caligmanin yazim siirecinde bilimsel, etik ve alint1 kurallarina uyulmus; toplanan veriler iizerinde
herhangi bir tahrifat yapilmamis ve bu ¢alisma herhangi baska bir akademik yayin ortamina degerlendirme
icin gonderilmemistir.

Etik kurul izin bilgileri

Bu calisma bir sistematik tarama oldugu i¢in Etik Kurul Izni alinmasim gerektiren ¢alismalar grubunda
yer almamaktadir. Bu nedenle Etik Kurul izni beyan edilmemistir.
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Ek 1
Calisma Kapsaminda Incelenen Tezler

No Yazar Yil Tez Tiirii No Yazar Yil Tez Tiirii
1  Aladag 2009 Y. Lisans 29  Karh 2019 Y. Lisans
2 Altayli 2012 Y. Lisans 30 Kaya 2020 Y. Lisans
3  Avcu 2010 Y. Lisans 31 Kaya 2023 Y. Lisans
4  Arican 2015 Doktora 32  Kayhan 2005 Y. Lisans
5  Atabas 2014 Y. Lisans 33  Keles 2023  Doktora
6  Ayan 2014 Y. Lisans 34 Kirmizigiil 2024 Doktora
7  Ayan- Civak 2020 Doktora 35 Kiipgi 2008 Doktora
8  Bahar 2016 Y. Lisans 36  Nacar 2022  Doktora
9  Boyaci 2019 Y. Lisans 37  Nemutlu-Inanir 2019 Y. Lisans
10 Caligkan 2023 Y. Lisans 38 Oz 2020 Doktora
11 Canogullar 2021 Y. Lisans 39  Ozen-Yilmaz 2019 Y. Lisans
12 Cakir 2023 Y. Lisans 40  Oztiirk 2011 Y. Lisans
13 Celik 2010 Y. Lisans 41  Ogztiirk (F) 2023 Y. Lisans
14 Cetin 2009 Y. Lisans 42 Oztiirk (E) 2023 Y. Lisans
15 Cetin 2022 Y. Lisans 43 Oztiirk-Ferah 2022 Doktora
16 Cetiner 2022 Y. Lisans 44  Pakmak 2014 Y. Lisans
17 Comruk 2018 Y. Lisans 45  Pelen 2014 Y. Lisans
18 Debreli 2011 Y. Lisans 46  Piskin- Tung 2016 Doktora
19 Demir 2019 Y. Lisans 47  Sivri 2022 Y. Lisans
20 Demir 2022 Y. Lisans 48  Sézen-Ozdogan 2023  Doktora
21 Deveci 2021 Y. Lisans 49  Sultan- Giindogdu 2021 Y. Lisans
22 Dogruel 2019 Y. Lisans 50  Sahinkaya 2022 Y. Lisans
23  Giines 2022 Y. Lisans 51  Uggiil 2022 Y. Lisans
24  Giirler-Karakoca 2019  Doktora 52 Unsal 2009 Y. Lisans
25 Hanger 2021 Y. Lisans 53  Tuhan 2022 Y. Lisans
26 Karabogaz 2023 Y. Lisans 54  Yazicl 2023 Y. Lisans
27 Karacakdylii 2021 Y. Lisans 55  Yilmaz 2023 Y. Lisans
28 Karaduman 2018 Y. Lisans
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INTRODUCTION

Proportional reasoning is generally defined as the ability to understand and explain the multiplicative
relationships of mathematical structures that involve proportional situations (Akkus-Cikla & Duatepe, 2002;
Lamon, 1993). This systematic way of thinking, which is based on the concepts of ratio and proportion,
includes many details such as explaining situations that can be mathematically formulated through proportion,
recognizing situations that do not involve proportion, making predictions, and solving problems that require
Proportional Reasoning (PR) (Cramer & Post, 1993; Lamon, 1993). The PR skill, which includes both
qualitative and quantitative processes, acts as a bridge that facilitates the understanding of complex
relationships among concepts and topics in different learning areas of mathematics such as fractions,
percentages, geometry, algebra, measurement, statistics, and probability, thereby supporting holistic learning
(Baki, 2018; Van de Walle et al., 2016). PR, a skill frequently encountered in daily life, also provides a
mathematical basis for other disciplines such as physics, chemistry, biology, statistics, social studies, art, and
music (Duatepe et al., 2005; Karabogaz & Ergene, 2023). Additionally, the fact that it has functions in different
job sectors such as architecture, photography, cartography, finance, and agriculture is among the factors that
increase the importance of PR (Bayazit & Kirnap-Donmez, 2017; Kahraman et al., 2018).

PR, which strengthens the interaction of mathematics with other disciplines, facilitates life with its
wide usage in daily life and contributes to mathematics being a versatile science with its functionality in job
sectors, is known to have an important place in mathematics curricula (Ministry of National Education [MEB],
2018; Langrall & Swafford, 2000; National Council of Teachers of Mathematics [NCTM], 2000; Van de Walle
et al., 2016). PR, which is implicitly suggested under the part-whole relationship in fractions in elementary
school, becomes one of the basic reasoning components in the middle school mathematics curriculum where
the concepts of ratio and proportion are taught, and it serves as a bridge that provides connections between
mathematical concepts in the high school program (Dole et al., 2012; MEB, 2018; Langrall & Swafford, 2000;
Van de Walle et al., 2016; Vanluydt et al., 2020). NCTM, a reputable council in mathematics education
worldwide, has stated that the PR skill develops especially at the 5™-8" grade level, emphasizing that middle
school students’ PR skills should be strongly supported (NCTM, 2000). Similarly, in Turkey, MEB has
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highlighted the development of PR skills at the middle school level in the mathematics curriculum,
emphasizing the importance of the development of conceptual and operational skills. Additionally, in the
mathematics curriculum, students are expected to be aware of non-proportional situations, identify
proportional situations, and solve problems involving real-life situations (MEB, 2018).

The PR, explicitly emphasized in mathematics curricula, has been at the center of many studies as one
of the fundamental pillars of mathematics education. These studies have conducted comprehensive research
on how to develop PR skills in educational processes, the challenges faced in acquiring these skills, and
effective teaching methods (Atabas & Oner, 2016; Cramer & Post, 1993; Duatepe et al., 2005; Heller et al.,
1989; Im & Jitendra, 2020; Karl1 & Yildiz, 2022; Lamon, 1993; Oztiirk, 2020; Piskin-Tung & Cakiroglu, 2020;
Singh, 2000; Sahinkaya et al., 2022; Vanluydt et al., 2020). Another type of scientific study addressing the
reflections of PR in mathematics education is postgraduate theses. Master's and doctoral theses, which are
fundamental sources in the production of scientific knowledge, offer an important perspective for
understanding research trends in the field. Examination of postgraduate theses in the field of mathematics
education reveals that various evaluations have been conducted on mathematical concepts and topics. For
instance, concept misconceptions (Dag & Horzum, 2022; Ozdemir-Fincan, 2021), algebra (Kaya & Kesan,
2021), mathematical self-efficacy (Biiyiikcam, 2021), technology-supported mathematics education (Kaya &
Aydogdu, 2022), conceptual and operational knowledge (Cakan & Tekin-Dede, 2022), mathematical literacy
(Sonmez et al., 2022), problem-solving (Kanbolat & Balta, 2019), trigonometry (Cetinkaya & Biber, 2020),
geometry and measurement (Ar, 2021), data processing and probability (Ding, 2021), and geometric thinking
levels (Kedikli & Katranci, 2021) have been subject to bibliometric or systematic evaluations. In this context,
the descriptive content analysis, bibliometric profile, and systematic review methods have examined the
bibliographic, methodological, and demographic characteristics of these theses. In the literature review
conducted on PR-related research, it has been determined that there are limited systematic evaluations, and no
such evaluations have been encountered regarding theses on PR. Three studies related to PR have been found
in the literature. The first is a literature review conducted by Tourniaire and Pulos (1985). In this study, an
evaluation was made regarding the types of problems and problem-solving strategies used in PR-related
research. Another study is a master's thesis conducted by Ucar (2022), which includes a systematic review of
articles on PR. In this research, which excluded master's and doctoral theses, a bibliographic and demographic
analysis was conducted on 63 articles on mathematics achievement and PR published between 1985-2020 in
the Web of Science database. The last study covering the systematic evaluation of PR-related studies is
conducted by Lutfi and colleagues (2023), which includes a systematic review of articles published between
2018-2023. In this study, factors such as method, participant group, year, and country in which PR-related
research was conducted were examined.

When the literature is examined, it is seen that there are limited systematic evaluations on PR-related
research, and these studies generally focus on methodological analyses. Additionally, it is noted that
postgraduate theses are excluded and that analyses related to the purposes and outcomes of PR-related research
are not presented. This research aims to make a significant contribution to the literature by encompassing an
in-depth analysis of the methodological features as well as the aims and outcomes of PR-related studies. In
this context, examining postgraduate theses, which provide a critical perspective in understanding research
trends on PR, is of great importance. Specifically, this research aims to detail the effects of PR in education,
teaching methods, and problem-solving strategies, expanding the scope of studies related to PR and adding a
new dimension to systematic reviews in this field.

Significance and Rationale of the Study

Proportional reasoning is the process of synthesizing, relating, analyzing, and drawing conclusions from
complex pieces of information. This process involves the ability to think in correct ratios and relationships,
enhancing an individual’s ability to cope with challenges encountered in 733cces life and use information
effectively (Cramer & Post, 1993; Lamon, 1993). With its rich conceptual structure that connects with other
mathematical concepts and its wide range of use in 733cces life, PR is considered one of the fundamental
reasoning skills in school mathematics. Therefore, PR is the focus of many studies (Amador et al., 2024;
Celenli et al., 2022; Im & Jitendra, 2020; Ozgiin-Koca & Altay, 2009; Oztiirk, 2020), and more research is
needed in this area. However, it is not possible to examine existing studies individually, interpret research
findings, evaluate the results obtained within certain methodological rules, and examine other characteristics
of the studies within a certain framework. In this context, postgraduate theses are comprehensive studies that
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contribute to the systematic production of new information by utilizing the accumulated knowledge in a
particular field (Ala et al., 2023; Giinay, 2018). Systematic reviews of theses, which are products of systematic
and rigorous studies, allow 734ccess734 determination of general methodological approaches on a particular
topic, analysis of the aims and results of studies, identification of common and rare study groups, determination
of rarely studied topics, and presentation of information regarding study processes. Therefore, systematically
analyzing research trends in a particular field through postgraduate theses is considered a significant
requirement. On the other hand, this research aims to make a significant contribution to the 734ccess734s734e
by encompassing an in-depth analysis of the methodological features as well as the aims and outcomes of PR-
related studies. Specifically, it aims to detail the effects of PR in education, teaching methods, and problem-
solving strategies, expanding the scope of studies related to PR and adding a new dimension to systematic
reviews in this field. Based on these findings, this study, which includes a systematic review of postgraduate
theses on PR, is considered important for providing a detailed analysis of the current state, identifying trends
in this field, and offering different perspectives to researchers, thereby guiding future studies.

Purpose of the Research

In this study, a systematic review of master’s and doctoral theses on proportional reasoning (PR)
registered in the national thesis center’s database was conducted. Accordingly, answers to the following
questions were sought:

1. What are the distributions of theses according to their aims and outcomes?
2. What are the distributions of theses according to their methods and designs?
3. What are the distributions of theses according to their participants?

4. What are the distributions of theses according to their data collection tools?

METHOD

Research Design

This research is a descriptive research designed in the pattern of a systematic 734ccess734s734e review
examining theses on PR. A systematic 734ccess734s734e review involves determining search terms according
to specified criteria for researching a particular topic and analyzing the evidence obtained from a search
conducted in a particular database (Nightingale, 2009; Yildiz, 2022). Unlike systematic reviews aimed at
answering a clinical question, this method facilitates the objective collection and synthesis of existing scientific
research, enabling evidence-based evaluation (Snyder, 2019). In this research, a systematic review of
postgraduate theses on PR, registered in the national thesis center’s database, was conducted, covering their
aims, results, methods, participants, and data collection tools.

Data Collection and Classification Process

The data 734ccess734s study were obtained from theses accessed from the National Thesis Center’s (NTC)
database. The data collection process was limited to the last search conducted on June 6, 2024. In this context,
the search terms “proportional reasoning”, “proportional judgment”, “proportional thinking”, “ratio”,
“proportion”, “proportional thinking”, and “proportional reasoning” were separately entered into the search
bar of the National Thesis Center website, and studies in the system were searched. No time limitation was
applied during the search, and the education sciences filter was used. As a result of this process, a total of 74

postgraduate studies related to mathematics education between 2005-2024 were listed in the database.
The criteria 734ort he inclusion or exclusion of theses were determined as follows:

v Full-text 734ccess available,

v" Containing one of the keywords: “ratio”, “proportion”, “proportional thinking”, “proportional
reasoning”, “oran”, “orant1”, “orantisal akil yiiriitme” or “orantisal muhakeme”,
The topic of PR being one of the main aims of the thesis,

v
v" Not being a bibliometric profile or systematic review study.

In evaluations made based on these criteria, it was determined that a master’s thesis was a systematic
review. Additionally, it was found that in thirteen master’s theses and five doctoral theses, the topic of PR was
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not one of the main aims of the thesis. Although the concepts of ratio and/or proportion were mentioned in
these excluded theses, it was determined that the concept of PR was not addressed within the theoretical
framework of the thesis. Following these processes, it was decided to examine a total of 55 theses. Of these
theses, 44 are master’s and 11 are doctoral studies. In the presentation of findings, master’s theses were coded
as MT1, MT2, MT3... and doctoral theses as DT1, DT2, DT3... to designate them. Figure 1 provides a
summary of the data evaluation process.

Figure 1

Evaluation Process of Theses Searched in the National Thesis Center Database

* https://tez.yok.gov.tr/Ulusal TezMerkezi/
*Last search date: June 6,2024

*Theses not meeting the inclusion criteria (n=19)

*Master's Theses (n=44)
* Doctoral theses (n=11)

At the end of the classification process, the types and publication dates of the 44 master's and 11 doctoral
theses included in the study were determined. The data obtained in this context are presented in Figure 2:

Figure 2

Types and Publication Dates of Postgraduate Theses

[
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When Figure 2 is examined, it is seen that there were no thesis studies on PR in the NTC's database before
2005. Additionally, no PR-related studies were found in the Higher Education Council (YOK) database in the
years 2006, 2007, 2013, and 2017. According to Figure 1, the highest number of studies were conducted in the
years 2022 and 2023 (f=10). The graph shows that postgraduate studies on PR increased in 2019 compared to
previous years (f=6). Specifically examining doctoral theses, it is seen that a total of four doctoral theses were
published before 2020, while a total of seven doctoral theses were published in 2020 and beyond.
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Data Analysis

In this research, the data were analyzed using the descriptive content analysis method. Descriptive
content analysis is a systematic analysis method that examines studies conducted on a specific topic or field
in-depth (Yildirim & Simsek, 2018). Researchers aim to gather existing information in the literature to obtain
a general overview of a particular topic. This process contributes to determining which topics are more popular,
which research methods are frequently used, and identifying knowledge gaps in a specific field (Cohen et al.,
2007). In the first phase of the study, a classification form was prepared to systematically evaluate master's
and doctoral theses. This form, prepared using an electronic spreadsheet program, was created by utilizing
classification criteria from studies in the literature. The analysis of the theses' methods, participant groups, and
data collection tools was carried out through this form. Clear statements were sought in the "Method" sections
of the theses; in cases where clear statements were not found, other sections such as abstracts, introductions,
findings, or English summaries were examined. In cases where information was not accessible, the relevant
parts were left blank. In the second phase of data analysis, all theses were transferred to a qualitative data
analysis program called QSR NVivo to evaluate their aims and results. During this phase, sections where the
aims and results of the theses were detailed were examined, common expressions in the texts were identified,
and themes were created. The results of the theses coded under common themes were analyzed, and categories
were determined based on similar expressions.

Reliability and Validity

The reliability and validity of qualitative research cannot be precisely ensured like in classical positivist
methods. Therefore, alternative strategies such as credibility and confirmability are used (Yildirim & Simsek,
2018). In this study, to ensure reliability and validity, research questions were determined by consulting
experts. During the study, evaluations of procedures and criteria were conducted with faculty members in the
mathematics education departments of two different higher education institutions, and adjustments were made
when necessary. In data analysis, two researchers conducted separate evaluations using the same classification
form, the obtained data were compared, and consensus was reached in cases where different results emerged.
Similarly, care was taken to determine codes and themes within the framework of agreement. Additionally,
the scope of the study was explained, inclusion and exclusion criteria were determined, and the bibliographic
details of the theses were added. In presenting the findings and discussing the results, the theses were detailed
extensively.

RESULTS

In this section, the findings obtained from the research questions related to the systematic review of 55
theses on Proportional Reasoning (PR) registered in the National Thesis Center (NTC) database are presented.

Findings on the Aims and Results of Theses

The study examined the aims and results of master's and doctoral theses on PR. Four different themes
related to the aims of the theses on PR were identified:

o Determining Proportional Reasoning Skills Theme: This theme includes studies aimed at identifying
participants' PR skills.

e Problem-Solving Strategies Theme: This theme includes research examining the problem-solving
strategies preferred by participants when solving problems involving PR.

o Relational Research Theme: This theme includes theses investigating the relationship between PR and
cognitive processes or affective factors or explaining the extent to which they influence each other.

e Pedagogical Competence Theme: This theme includes studies aimed at determining the pedagogical
competence of participants consisting of teachers and/or teacher candidates.

The analysis revealed that most theses contained studies aimed at multiple purposes, resulting in more
data being obtained than the number of published theses. Information related to the defined themes is presented

in Figure 3:

Figure 3
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Distribution of Theses by Their Aims

Table 1

Problem-solving
strategies
26%

Relational research
26%

Upon examining Figure 3, it is seen that the majority of theses on PR focus on the aim of determining
proportional reasoning skills (35%). Additionally, it is observed that the published theses place importance on
studies aimed at relational research (26%) and determining problem-solving strategies in problems requiring
PR (26%). Research encompassing the pedagogical competencies of teachers and/or teacher candidates (13%)
is found to be less frequent compared to other themes in the theses. Within the scope of the study, results
obtained were examined according to the themes determined based on the aims of the theses, and similar results
were combined to form categories. Explanations and frequency data related to the aims and results of the theses
are presented in Table 1.

Results on the Aims and Results of Theses

Purpose Outcome Descriptions n
(Theme) (Categories)
The participants are elementary (4th grade) and middle school students.
Level Generally, 7th and 8th graders were studied. The PR level of 18 different study 8
20 Determination  groups was examined, and four of these groups were determined to have
'g sufficient PR level, while the others were found to be insufficient.
5 z Despite having procedural knowledge, participants were found to have
& 5 Conceptual deficiencies and misconceptions in their conceptual knowledge. Participants
Té g Difficulties have difficulty understanding the concepts of "Ratio," "Proportion," "Direct 20
g g Proportion," and "Inverse Proportion." They struggle to differentiate between
5 A proportional and non-proportional situations.
& Effect of Positive developments in procedural, conceptual, academic, and affective
& Teaching Process dimensions of participants' PR skills were observed as a result of cognitive 8
on PR processes involving designed activities, STEM modules, educational
processes, and experimental studies.
"Cross-multiplication" and "Unit Rate" are prominent strategies (highlighted
2 Preferred in 10 theses). Participants preferred different strategies depending on the type
gn Strategies of problem. As the grade levels increase, the strategies used diversify. 14
‘é Between 5 and 25 different strategy preferences were identified. Among the
7 25 identified strategies, incorrect strategies were also included.
o0 Reasons for Factors influencing strategy selection include the structure of the problems,
= Strategy numerical values, difficulty levels, presentation format, prior knowledge, 5
& Preference individual preferences, and beliefs.
£ In problems requiring proportional thinking, the "Additive Relationship
% Strategy" is a commonly used incorrect solution method. Other incorrect
£ Incorrect methods include "Data Neglect," "Emotional Response (response without 8
A Strategies logical reasoning)," and "No Strategy."
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Table 1 (Continued)

Purpose Outcome Descriptions n
(Theme) (Categories)

A positive relationship was found between the scores obtained from PR
Academic Achievement tests and academic achievement and performance scores. Models 9

applied to develop PR skills increase academic success. As grade levels

increase, success percentages also rise.

A statistically positive relationship was found between PR test scores

and scores from attitude scales. A moderate positive relationship was 3

‘é Attitude detected in male 7th graders between their attitudes related to enjoying
S mathematics and PR skills, while a weak positive relationship was found
§ in female students.
= Seven theses included comparisons. A significant difference was found
.5 Gender in favor of female participants in four studies, while no significant 7
= difference was found in three studies.
~ PR-Problem Solving: Students with high PR test scores were found to
Cognitive Skills have high problem-solving skills. PR-Problem Posing: Students with 5
high PR success were also found to have high abilities in posing
problems requiring PR.
Other Types of Geometric Reasoning: There is a positive but very weak relationship.
Reasoning Probabilistic Reasoning: There is a high level of positive relationship. 3

Algebraic Reasoning: There is a high level of positive relationship.
Candidate Teachers: Found to be sufficient in understanding ratio but
insufficient in understanding proportion and non-proportional
relationships. Struggle with additive thinking in situations requiring
multiplicative thinking and have difficulties in questions requiring PR.
Pedagogical and They are inadequate in supporting students' high-level PR skills and have
Academic Proficiency  difficulty in identifying and providing corrective feedback for
misconceptions. Teachers: Unable to produce alternative solutions in 8
questions requiring PR. Not at the expected level in ratio and proportion.
Adequate in interpreting students' solutions and intervening in errors but
insufficient in supporting high-level PR. Pedagogical content knowledge
decreases as professional experience increases.
Methods and techniques applied in educational processes have
developed teachers' and candidate teachers' teaching strategies for PR.
Teaching Strategies Course designs have diversified, and the use of logical process strategies 5
such as unit rate, increase-decrease (scale strategy), ratio tables, ratio
graphs, strip diagrams, and double number lines has increased instead of
memorization-based strategies.

Pedagogical Content Knowledge

When the results of the postgraduate studies in Table 1 are examined, three main categories were
identified for the research aimed at determining PR proficiency. These are: "Determination of PR Levels"
(f=8), "Conceptual Difficulties" (f=20), and "Effect of Teaching Process on PR" (f=8). Within the scope of
determining PR levels, it was found that the PR levels of participants consisting of 4th to 8th grade students
were below expectations, with only 4 out of 18 groups reaching a sufficient level. Additionally, participants
were found to have difficulty understanding PR-specific concepts such as "ratio," "proportion," "direct
proportion," and "inverse proportion," and struggled to distinguish between proportional and non-proportional
situations. On the other hand, it was observed that applied teaching models and activities resulted in positive
developments in participants' PR skills in procedural, conceptual, academic, and affective dimensions.

The theses examined within the scope of the study were categorized under the theme of “Problem-
Solving Strategies” into three categories. These are: “Preferred Strategies” (f=14), “Reasons for Strategy
Preference” (f=5), and “Incorrect Strategies and Solutions” (f=8). Among the strategies preferred by
participants regarding PR, the cross-multiplication algorithm and unit rate strategies stand out. It was observed
that participants used more than five PR-focused strategies and that the strategies diversified as the grade levels
increased. Factors influencing strategy preferences include the structure of the problem, numerical values,
difficulty levels, and individual beliefs. Additionally, the “additive relationship” strategy, which is frequently
used incorrectly in problems requiring proportional thinking, is noteworthy.
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When relational research theses in Table 1 were examined, five different categories were identified:
“PR-Academic Achievement” (f=9), “PR-Gender” (f=7), “PR-Attitude” (f=3), “PR-Cognitive Skills” (f=5),
and “PR-Types of Reasoning” (f=3). A positive relationship was found between PR and academic
achievement, with success percentages increasing as grade levels rose. Four studies identified that female
participants’ PR skills were higher compared to male participants; however, three studies did not observe a
significant difference. A statistically positive relationship was also found between PR test scores and attitude
scales. It was observed that students with high PR test scores had high problem-solving and problem-posing
skills. Furthermore, positive relationships were identified among geometric, probabilistic, and algebraic types
of reasoning.

Finally, when examining studies aimed at analyzing the pedagogical content knowledge of participants
consisting of teachers and teacher candidates, two categories were identified: "Teaching Strategies" (f=5) and
"Pedagogical Competence" (f=6). It was determined that educators were sufficient in understanding ratios but
insufficient in understanding proportions and non-proportional relationships. Additionally, it was found that
applied teaching strategies improved educators' teaching skills.

Findings on the Methods and Designs of Theses

Within the scope of the study, it was examined which methods the researchers used to design their
theses and how they detailed them in terms of design. In this context, data related to the methods (qualitative,
quantitative, and mixed) preferred in postgraduate studies were first examined (see Figure 4).

Figure 4

Distribution of Theses According to Methods

B Master's M Doctoral

Mixed 14 2
Qualitative 14 7
Quantitative 16 p

Upon examining Figure 4, it is seen that the majority of the 44 master's theses were conducted using
quantitative methods (f=16), while qualitative (f=14) and mixed (f=14) methods were used in equal numbers.
When the data in Figure 3 are examined in the context of 11 doctoral theses, it is noted that the number of
theses conducted using qualitative methods (f=7) is higher than those using the other two methods. Overall,
when the research methods of theses are examined, it is found that the number of theses preferring qualitative
(f=21) research methods is higher compared to those preferring quantitative (f=18) and mixed (f=16) methods.

Within the scope of the study's second question, the designs in which the PR-related theses were
developed were also examined. The findings obtained in this context are presented in Figure 5:
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Figure 5

Distribution of Theses According to Research Designs
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Upon examining Figure 5, it is seen that more than six different research designs were preferred in
thesis research. Descriptive design (f=16) and case study design (f=16) were most commonly preferred in
both master‘s and doctoral theses. Additionally, explanatory design (f=6), experimental design (f=5), and
design-based designs (f=3) were also preferred in theses. Furthermore, causal-comparative, instructional
experiment, exploratory design, and embedded design, indicated as ,,others* (f=6) in the graph, were also
preferred. When the research approaches and methods encompassing the designs 740itera published theses
were examined, it was found that descriptive design (f=14) was most frequently preferred in quantitative
research, case study design (f=17) in qualitative research, and explanatory design (f=8) in mixed research
compared to other research designs.

Findings on the Participants of Theses

Within the scope 740itera study, the participant groups 740itera postgraduate theses were examined.
The findings related 740itera obtained data are presented in Figure 6:

Figure 6

Distribution of Theses According to Participants
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Upon examining Figure 6, it is observed that a large portion of the postgraduate studies consist of
middle school students (f=41). Additionally, teacher candidates (f=9), mostly undergraduate students studying
in mathematics teaching programs, and mathematics teachers working in schools (f=6) were identified as
participants in the studies. Furthermore, it is seen that studies involving elementary school students (f=2) and
high school students (f=1) as participants are fewer compared to other groups. In the study examining 55
postgraduate 740iter, three different studies published in 2020, 2022, and 2023 had both teachers and teacher
candidates as participants. A postgraduate study published in 2021 was conducted with both elementary school
(4th grade) and middle school students, which caused variations in frequency data. When Figure 6 is examined
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in the context of thesis types, it is seen that most doctoral theses were conducted with middle school students
(f=6) and teacher candidates (f=4), while most master’s theses were conducted with middle school students
(f=35). Additionally, it was found that elementary school students were not included in doctoral theses, and
high school students were not preferred as participants in master’s theses.

Findings on the Data Collection Tools of Theses

Within the scope of the study, the distribution of data collection tools used in postgraduate studies was
examined. The findings obtained in this context are presented in Figure 7:

Figure 7

Distribution of Theses According to Data Collection Tools

M Test & Scale

W interview

® Document
Observation
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When Figure 7 is examined, it is observed that five different data collection tools were used in
postgraduate studies. The most frequently used data collection tools in master’s and doctoral theses were tests
and scales (49%). Secondly, the interview technique (30%) was preferred more than other data collection tools.
In theses, document analysis (10%), observations (7%), and surveys (4%) were also included. Within the scope
of the study, journals, audio and video recordings, lesson plans, and similar instructional materials consisting
of teacher and student notes used as data collection tools in theses were classified as document analysis.
Detailed examinations revealed that multiple data collection tools were used in many postgraduate studies, and
a total of 104 data collection tools were utilized.

DISCUSSION AND CONCLUSION

In this research, a total of 55 postgraduate theses on Proportional Reasoning (PR), including 44 master’s
and 11 doctoral theses registered in the National Thesis Center (NTC) database, were examined in terms of
their aims and results, methods, participants, and data collection tools. The first PR-related thesis found in the
NTC database using the specified keywords dates back to 2005. Upon examining the theses, it was observed
that there has been an increase in PR-related studies in recent years, reaching the highest number in 2022-
2023. The findings are consistent with other studies examining postgraduate theses published in higher
education institutions in Turkey, which have noted a significant increase in theses related to mathematics
education in recent years (Baselmas et al., 2024; Dag & Horzum, 2022; Sakalli-Dogru et al., 2024; Sevencan,
2019). These findings indicate an increased interest in PR in higher education institutions in Turkey and
highlight the importance placed on research in this area.

In this research, the aims and results of master’s and doctoral theses on PR were examined. The
examinations revealed that the aims of PR-related theses were classified under four different themes: “PR
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proficiency,” “Problem-solving strategies,” “Relational research,” and “Pedagogical content knowledge.”
According to the data related to these themes, studies aiming to determine participants’ proportional reasoning
proficiency were more numerous. In contrast, theses examining the pedagogical content knowledge of
mathematics teachers and teacher candidates were the least numerous. The findings suggest that PR-related
theses primarily focus on determining proportional reasoning proficiency but give less attention to the
pedagogical content knowledge of mathematics teachers.

When the results of the theses investigating PR proficiency were examined, it was found that
participants’ PR levels were determined, conceptual difficulties were identified, and the effects of designed
teaching processes on PR were focused on. According to the findings, the majority of participants’ PR skills
were at a low level. In these theses, participants’ PR levels were generally determined using proportional and
non-proportional problems, evaluations were made based on problem types requiring proportional reasoning,
and decisions were made according to specific criteria determined at the end of the process. Despite similar
processes in the 742iteratiire, some studies reached different conclusions. For instance, in their study, Ozgiin-
Koca and Kayhan-Altay (2009) found that students’ performances varied according to grade levels and types
of problems posed. Students were more successful in solving missing value problems compared to comparison
problems. Additionally, seventh-grade students performed better than sixth-grade students. Similarly, Artut
and Pelen (2016) found that the type of problem and numerical structure influenced the strategies used by
students, and students had difficulty distinguishing between proportional and non-proportional problem
statements. These results are consistent with the general findings of the study. However, Acikgiil and Tuhan
(2023) found that eighth-grade students’ PR test scores were at a medium level. Similarly, Arican (2019)
showed that, based on the results of a PR test administered to a group of 282 seventh-grade students, 62% of
the students could recognize directly proportional relationships, while 48% could recognize inversely
proportional relationships. On the other hand, some postgraduate studies on PR indicated that participants’
conceptual knowledge related to PR was not at the expected level. These studies found that participants could
not conceptually understand proportional relationships despite being able to demonstrate them procedurally
and could not clearly explain terms such as ratio, proportion, and inverse proportion. According to other
findings from the examined theses, the activities designed or teaching models applied within the scope of the
theses improved participants’ PR skills. These theses preferred various instructional models, such as
instructional material design, creative drama-based education, STEM 742itera teaching, activity-based
teaching, metacognitive techniques, concept cartoons, and computer-assisted teaching based on realistic
mathematics education. At the end of the teaching process, it was reported that participants showed
improvements in their PR skills in procedural, conceptual, and affective dimensions. The findings of the study
and the results in the 742iteratiire indicate that individuals’ PR levels depend on variables such as grade level,
experience, and problem type, and therefore, a general evaluation cannot be made. However, it can be said that
postgraduate studies on PR revealed that participants’ conceptual knowledge was not at the expected level but
that various instructional models improved their PR skills.

When examining the results of the theses focusing on problem-solving strategies within the scope of the
55 postgraduate theses on PR, it was found that preferred strategies for PR and non-PR situations, reasons for
strategy preferences, and incorrect strategies were identified. According to the findings, participants indicated
various strategies for situations requiring PR but frequently preferred the "cross-multiplication algorithm" and
"unit rate" strategies. Besides these strategies, it was observed that change factor strategies, equivalence class,
and iterative augmentation strategies were also prominent in the examined theses. In detailed analyses of the
aims and results of the theses, some researchers emphasized strategies other than the cross-multiplication
algorithm. For example, in thesis coded DT1, it was stated that the use of different strategies other than the
cross-multiplication strategy by sixth- and seventh-grade middle school students in ratio-proportion problems
was important for proportional reasoning and that including strategies such as unit rate, change factor,
augmentation, and equivalent fractions in teaching improved students' problem-solving, communication, and
reasoning skills. Similarly, Van de Walle and colleagues (2016) argued that mechanical and symbolic methods,
such as the cross-multiplication algorithm, did not support the development of PR skills, and that these types
of heuristic and conceptual methods should not be included in teaching processes until students have a strong
understanding of them. Similar views were expressed by Arican (2018), who stated that the cross-
multiplication algorithm, which arises from combining direct proportion and inverse proportion, was a
meaningless and rote-based method. On the other hand, some theses also investigated the reasons for
participants' strategy preferences. For example, in thesis coded YT35, it was found that participants preferred
the cross-multiplication strategy because it involved directly proportional situations. In thesis coded YT1, it
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was found that personal preferences, beliefs, problem structure, and presentation format were prominent. The
findings indicate that participants generally preferred the "cross-multiplication algorithm" and "unit rate"
strategies, but also valued change factor, equivalence class, and iterative augmentation strategies. Strategy
choices are influenced by the structure of the problem, instructional processes, and personal preferences.
Indeed, Tourniaire and Pulos (1985) found in their review of PR-related articles that problem-solving strategies
varied across different age groups and knowledge levels and that PR developed over time. These results
highlight the critical importance of emphasizing the understanding of intuitive and conceptual methods and
logical explanations in education for the development of PR skills.

In this study, the results of relational research studies within PR-related theses were examined. In these
examinations, the relationship of PR with academic achievement, attitude, and gender factors was evaluated.
The findings showed that individuals with high PR skills also have high academic achievement and positive
attitudes towards mathematics. Additionally, in seven theses, the relationship of PR with gender was examined,
and four theses yielded results in favor of women. When related 743iteratiire was reviewed, results were found
in favor of both males and females (Ag¢ikgiil & Tuhan, 2023; Ozgiin-Koca & Kayhan-Altay, 2009; Khotimah
& Shodikin, 2021). Some theses also examined the relationship of PR with cognitive competencies such as
problem-solving, problem-posing, geometric, probabilistic, and algebraic reasoning skills. The results of these
theses indicated that PR predicted problem-posing and problem-solving skills and that individuals with high
PR test scores also scored high in geometric and probabilistic reasoning tests. These results suggest that the
gender factor is not a sufficient parameter for PR success and that PR has strong relationships with academic
achievement, attitude, and cognitive competencies and can vary based on different variables.

Within the scope of the research, the results of research conducted to determine the pedagogical content
knowledge in PR-related theses were examined. In these theses, which included teachers and teacher
candidates as participants, the pedagogical competencies and teaching strategies of educators were evaluated.
The findings of this study indicate that both teachers and teacher candidates' pedagogical competencies were
not at the sufficient level according to the established criteria. For example, in the thesis coded YT42, it was
found that teachers' pedagogical content knowledge regarding ratio and proportion was insufficient, and these
competencies decreased as professional experience increased. Similarly, in the thesis coded YT36, it was found
that approximately 20% of teacher candidates did not specialize in any competencies related to proportional
reasoning (such as understanding ratio, understanding proportion, solving problems requiring PR, etc.). When
the literature was reviewed, it was found that teachers and teacher candidates did not adequately question
multiplicative relationships in problems requiring PR, relied too much on the cross-multiplication algorithm,
and could not sufficiently explain the conceptual structure (Akkus-Cikla & Duatepe, 2002; Cramer & Post,
1993; Nagar et al., 2017; Ugar & Bozkus, 2018; Valverde & Castro, 2012). On the other hand, it was found
that the methods and techniques applied within the scope of thesis research had positive reflections on the
teaching strategies of teachers and teacher candidates. For example, at the end of the process conducted with
the STEM education module developed within the scope of the thesis coded DT7, teacher candidates started
using instructional strategies based on proportional reasoning such as ratio tables, scale strategies, and unit rate
instead of the rote-based cross-multiplication algorithm. The research results indicate that teachers and teacher
candidates' PR competencies are not at the expected level and that they experience conceptual problems.
However, it can be said that effective teaching strategies should be applied, methods should be diversified, and
innovative approaches should be adopted to enhance teachers and teacher candidates' PR competencies.

In line with the purpose of the study, the methods used in PR-related theses were examined. In this
context, the distribution of the methods and research designs of the theses was evaluated. The findings indicate
that qualitative, quantitative, and mixed methods were used in similar numbers in the 55 PR-related theses.
When examining the types of theses, it was found that qualitative methods were more preferred in doctoral
research, while quantitative methods were more preferred in master’s theses. Qualitative methods were
generally used in research aimed at answering “how” and “why” questions (YT11, DT4, YT34), allowing
participants to 743ynamic themselves (YT22) and aiming to obtain in-depth information (DT6). Quantitative
research, on the other hand, stood out with studies where statistical data were prioritized (YTS5), the number of
participants was high (YT3, YT4, YTS, YT6, YT36), and precise measurement was adopted (YT35). Mixed
methods were preferred in studies where it was important to clearly present the situations investigated with
quantitative data and to support the results with qualitative data to explain the reasons (YT1, YT10, YT32).
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However, in studies compiling PR-related articles, it was observed that quantitative research methods were
more common. Ugar (2022) and Lutfi et al. (2023) found that more than half of the articles they examined
were conducted using quantitative methods. In the second stage of determining the methods of the theses, the
distribution according to research designs was examined. According to the findings, descriptive research was
predominant in theses preferring quantitative methods, case studies were predominant in theses preferring
qualitative methods, and explanatory design was predominant in theses conducted with mixed methods.
Detailed examinations showed that researchers using the descriptive research model generally preferred this
method to reveal the current situation and determine the relationships between variables (YT6, YT9, YT28,
YT35, YT36). In research designed in the case study design, researchers cited reasons such as the ability to
examine the situation in-depth with multiple data collection tools and the convenience of selecting participants
from a single educational institution (YT13, YT16, YT21, YT22, DT7, YT33). Additionally, it was found that
descriptive and experimental designs were prominent in quantitative studies. These results support the findings
of the study. The findings show that qualitative methods were more preferred in doctoral theses, while
quantitative methods were more preferred in master’s theses. Additionally, mixed methods were used as an
important approach to understand the multi-dimensional 744ynami of the research. In the 744ynamics744e, it
was found that quantitative methods were more common in PR-related articles. This reflects the 744ynamics
of PR-related research. The results of the study indicate the diversity of methods used in PR-related theses.

In line with another aim of the study, the distribution of participant groups in PR-related theses was
examined, and the findings revealed that the majority of published studies' participants were middle school
students. However, some theses were conducted with participant groups from different educational levels
(YT22, DT6, YT33, DT10). Two of the PR-related theses identified elementary school students and one
identified high school students as participants. In a doctoral study conducted with high school students, the
researcher worked with students from the high school where he was employed. One of the two master's theses
conducted with elementary school students included both elementary school (4th grade) and middle school
students, while the other was limited to 4th grade students only. In some theses conducted with teacher
candidates, this participant group was addressed both as students and educators. When examining the findings
according to the types of theses, it was found that there were no doctoral theses with elementary school students
as participants, but high school students were not included as participants in master's theses. However, it was
observed that teachers and teacher candidates formed a significant participant group in doctoral theses. The
heavy focus of PR-related theses on middle school students resulted in a limited number of studies with
participants from different educational levels. For example, in the master's thesis coded YT37, the researcher
identified 4th grade students as participants due to the limited number of studies at the elementary level. In
theses with middle school students as participants, researchers emphasized that this grade level was critically
important for the development of PR. It was stated that middle school students were chosen as participants
because many topics and concepts related to PR were addressed in detail at this educational level (YT12, YT13,
DT4, T36, YT34). Similar research in the literature is consistent with the findings of this study. Indeed, in the
review study conducted by Lutfi et al. (2023), it was found that the participants of PR-related research were
predominantly middle school students. Ugar (2022), in his systematic review, reached similar conclusions in
PR-related articles and suggested that the preference of researchers for this age group might be influenced by
the fact that PR skills become more observable and identifiable at the middle school level. The findings of the
study showed that PR-related theses heavily focused on middle school students. Middle school was
emphasized as a critical period for the development of PR skills in theses, and this grade level was the most
frequently preferred group by researchers. Studies at the elementary and high school levels were limited.

In line with the final aim of the research, the distribution of data collection tools used in PR-related
postgraduate studies was examined. According to the findings obtained, researchers used five different data
collection tools. The findings of the study indicate that test techniques and scales were more frequently used
compared to other data collection tools. Additionally, the interview technique was also significantly included
in theses. When the theses were examined, it was found that test and interview techniques were frequently
preferred together as data collection tools in theses conducted with qualitative and mixed methods. In theses
using the test technique, problems prepared by researchers using the 744ft he744iire were included to
determine participants’ PR skills (YT1, DT2, YT32, YT34, DT6, T33, YT27). In theses determining
participants’ PR competencies, the PR skill test developed by Akkus & Duatepe-Paksu (2006) was generally
used (YT6, YT11, YT16, YT37). On the other hand, in theses where the interview technique was used together
with the test technique, detailed examinations of student solutions to problems requiring PR were conducted
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(YTI1, YT15, YT16, DT2, YT34). Ugar (2022) found that ratio-proportion problems and tests or worksheets
measuring proportional reasoning abilities were used as data collection tools in most PR-related articles. This
finding is consistent with the results 745ft he study. The research shows that test and interview techniques
were the most frequently used data collection tools in PR-related theses for determining participants® PR skills
and conducting detailed examinations. This result indicates that studies in the field of PR generally rely on test
and interview techniques and that these methods are effective in assessing participants® skills.

The results of the study indicate that participants' PR competencies, problem-solving strategies, and
the effects of instructional models on PR were the main focus. The theses found that students' PR competencies
were not at the expected level and that there were issues with conceptual deficiencies and problem-solving
strategies. In this context, it is recommended to conduct more research on teachers' pedagogical competencies
and instructional strategies in the classroom. It was observed that participants' conceptual knowledge regarding
PR skills was insufficient, so it is recommended to examine instructional models aimed at improving PR skills.
Additionally, it was found that the problem-solving strategies used in situations requiring and not requiring
PR were incorrect. Based on these findings, it is recommended to conduct experimental studies to determine
effective strategies for improving students' problem-solving skills. Investigating the impact of information
technologies on PR skills from both student and teacher perspectives could contribute to the field. Moreover,
it was observed that PR-related theses largely focused on middle school students, with limited studies
conducted at the elementary and high school levels. Conducting research at these levels and determining the
needs is important. Finally, increasing teachers' conceptual and procedural knowledge related to PR and
strengthening their pedagogical content knowledge is critically important. Applying various instructional
models in educational processes has the potential to provide students with more meaningful learning
experiences. Additionally, diversifying teachers' problem-solving strategies will significantly contribute to the
development of PR. Therefore, it is recommended to create regular in-service training programs and encourage
innovative teaching methods to support teachers' professional development. These approaches will enhance
teachers' professional competencies, positively affecting student success.

Limitations of the Study

This study is limited to the theses listed in the National Thesis Center (NTC) database registered at
https://tez.yok.gov.tr/Ulusal TezMerkezi/giris.jsp, using the keywords "orantisal akil yiiriitme," "Orantisal
muhakeme," and "Proportional reasoning" in separate searches. The data of the study are limited to searches
conducted until June 6, 2024.

Statement of Publication Ethics

Throughout all stages of this research, from planning to implementation, data collection to data analysis,
all rules specified under the "Higher Education Institutions Scientific Research and Publication Ethics
Directive" were adhered to. None of the actions listed under the section "Actions Against Scientific Research
and Publication Ethics" of the second part of the directive were committed.

During the writing process of this study, scientific, ethical, and citation rules were followed; no
fabrication was made on the collected data, and this study has not been submitted to any other academic
publication environment for evaluation.

Ethical Committee Approval Information

Since this study is a systematic review, it is not included in the category of studies that require Ethical
Committee Approval. Therefore, Ethical Committee approval was not declared.
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Appendix 1

Theses Examined Within the Scope of the Study

No Author Year Thesis Type No Author Year Thesis Type
1  Aladag 2009 Master’s 29  Karh 2019 Master’s
2 Altayh 2012 Master’s 30 Kaya 2020 Master’s
3  Avcu 2010 Master’s 31 Kaya 2023 Master’s
4  Arican 2015 Doctoral 32 Kayhan 2005 Master’s
5  Atabas 2014 Master’s 33  Keles 2023  Doctoral
6  Ayan 2014 Master’s 34 Kirmizigiil 2024  Doctoral
7  Ayan- Civak 2020  Doctoral 35 Kiipcii 2008 Doctoral
8  Bahar 2016 Master’s 36  Nacar 2022  Doctoral
9  Boyaci 2019 Master’s 37  Nemutlu-Inanir 2019 Master’s
10 Caliskan 2023 Master’s 38 Oz 2020 Doctoral
11 Canogullar 2021 Master’s 39  Ozen-Yilmaz 2019 Master’s
12 Cakir 2023 Master’s 40  Oztiirk 2011 Master’s
13 Celik 2010 Master’s 41 Ogztiirk (F) 2023 Master’s
14 Cetin 2009 Master’s 42 Ogztiirk (E) 2023 Master’s
15 Cetin 2022 Master’s 43 Oztiirk-Ferah 2022  Doctoral
16 Cetiner 2022 Master’s 44  Pakmak 2014 Master’s
17 Comruk 2018 Master’s 45  Pelen 2014 Master’s
18 Debreli 2011 Master’s 46  Piskin- Tung 2016 Doctoral
19 Demir 2019 Master’s 47  Sivri 2022 Master’s
20 Demir 2022 Master’s 48  Sozen-Ozdogan 2023  Doctoral
21 Deveci 2021 Master’s 49  Sultan- Giindogdu 2021 Master’s
22 Dogruel 2019 Master’s 50  Sahinkaya 2022 Master’s
23 Giines 2022 Master’s 51  Uggiil 2022 Master’s
24  Giirler-Karakoca 2019 Doctoral 52 Unsal 2009 Master’s
25 Hanger 2021 Master’s 53  Tuhan 2022 Master’s
26 Karabogaz 2023 Master’s 54  Yazic 2023 Master’s
27 Karacakoyli 2021 Master’s 55  Yilmaz 2023 Master’s
28 Karaduman 2018 Master’s
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