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Riiveyda KANDAL, Fatih BAS

TURKIYE’DE YAYIMLANAN SAYILAR VE ISLEMLER OGRENME
ALANI TEMALI MAKALELERIN KONU EGILIMLERINE VE ULASILAN
SONUCLARINA iLiISKIN iCERIK ANALIZI

0z

Bu ¢alismanin amaci {ilkemizde matematik egitiminde sayilar ve islemler 6g-
renme alani temali yontemlerine gore (etkisine bakilan degiskenler, iliskisel, yor-
dama, derleme, 6lgme araci ve etkinlik gelistirme) ele alinan makaleleri; konu
egilimleri ve sonuglar1 kapsaminda incelemektir. Aragtirma betimsel icerik analizi
yontemi temel alinarak tasarlanmustir. Arastirma kapsaminda tilkemizde yer alan
124 dergiye ait toplam 5021 say1 incelenerek 301 makale belirlenmis ve ulagilan
veriler betimsel analiz yontemiyle analiz edilmistir. Elde edilen sonuglar su sekil-
dedir; Cesitli demografik ozelliklerin etkisinin ele alindig1 makalelerde agirlikli
olarak kesirler ve dogal sayilara yonelik cinsiyet degiskeninin basar1 kavrami {ize-
rindeki etkisinin incelendigi goriilmiistiir. Cinsiyetin formal aritmetik ve goérsel-
lestirme basarisi, kesir kavramina ve kesirlerde tahmine yonelik basari, problem
¢6zme basarisi, islemsel ve kavramsal bilgi diizeyine ve say1 duyusuna yonelik ba-
sar1 kavramlari tizerinde farklilik gostermedigi, yiizdeler ve dort isleme yonelik ba-
sarilar tizerinde ise kiz 6grenciler lehine farklilik gosterdigi belirlenmistir. Caligma
odag iliskisel ve yordama seklinde ele alinan makale sayilarin az oldugu, agirlikli
olarak kesirlerle ve dogal sayilarla islemler alt 6grenme alanlar1 tizerinde ¢alisildig:
goriilmiistiir. [liskisel makalelerde en fazla iliskilendirilen alt 6zellik say1 duyusu
performansi/(kesirlerde) tahmin basarisi seklinde belirlenirken, yordama makale-
lerinde problem kurma basarisi, 6z yeterlik algisi, cinsiyet ve aritmetik becerileri
seklinde yer almigtir.

AnahtarSézciikler: AritmetikIglemler, igerik Analizi, Ogretim Programu, Sayilar.

ek

A CONTENT ANALYSIS OF THE NUMBERS AND OPERATIONS
LEARNING AREA-THEMED ARTICLES PUBLISHED IN TURKIYE
RELATED TO THEIR TOPIC TRENDS AND RESULTS

ABSTRACT

This study aims to explore the articles reviewed according to their methods
(variables whose effects were investigated, relational, predictive, review, measu-
rement tool and activity development) in the numbers and operations learning
area themed in mathematic education in our country within the scope of topic
trends and results. The research was designed with the descriptive content analysis
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Sayilar ve Islemler Ggrenme Alani Temali Makaleler

method. Totally 5021 volumes belonging to 124 magazines published in Turkey
were investigated; 301 articles were reached and the obtained data were analysed
with the descriptive analysis method within the scope of the research. The results
are as follows: It was realised that mainly the effect of gender variables related to
fractions and natural numbers on the achievement concept was investigated in the
articles, in which the effect of various demographic features. It was determined
that gender did not demonstrate differences in formal arithmetic and visualisation
achievement, the fraction concept and achievement related to estimations in frac-
tions, problem-solving achievement, operational and conceptual knowledge level
and achievement concepts related to number sense; on the other hand, it indicated
the difference in favour of female students in the achievement related to rates and
four operations. It was noticed that the number of reviewed articles whose study
focus was correlational and predictive was low, mainly the fractions and operations
with natural numbers sub-learning areas were studied. While the most associa-
ted sub-feature in the correlational articles was determined as the number sense
performance/prediction achievement (in fractions), problem posing achievement,
self-efficacy perception, gender and arithmetic skills were included in the predic-
tive articles.

Keywords: Arithmetic Operations, Content Analysis, Curriculum, Numbers.

e e
GIRIS

Ogretim programlarinda bireylere kazandirilmaya caligilan bilgi, beceri ve
davransslar arasindaki biitiinliigi saglayan degerler ve yetkinlikler, giintimiiz egi-
tim sisteminin perspektifinde 6nemli bir yer almaktadir (Milli Egitim Bakanlig
[MEB], 2018). Bu degerler ve yetkinliklerle biitiinlestirilen egitim sisteminin amact
ise gliniimiiz bilim ve teknolojisine ayak uydurabilen, girisimci, problem ¢6zebi-
len, tiretken, milli ve manevi kaynaklar1 6ziimseyen ve matematigi anlayip yapa-
bilen bireylerin yetistirilmesidir (National Council of Teachers of Mathematics
[NTCM], 2000; MEB, 2018).

Degerler ve yetkinliklerle biitiinlesen bir matematik egitiminde, matematigi
anlamak i¢in dncelikli olarak temel bilgilerin elde edilmesi, elde edilen bu bilgile-
rin kendi aralarinda ve gergek hayat durumlari ile iliskilendirilmesi gerekmektedir
(Baltals, 2018). Bu durum ise bizleri cebir, geometri, veri analizi, 6l¢me (National
Research Council [NRC], 2009), problem ¢6zme gibi soyut ve iist diizey becerilerin
kazanilmasinda temel rol oynayan (Foster vd., 2015; Foster vd., 2016) ve akade-
mik bagarinin alt yapisini olugturan say1 ve sayma becerilerine yonlendirmektedir
(Duncan vd., 2007).
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Say1 ve sayma kavramlarina yonelik ilgili literatiir incelendiginde bu iki kav-
ramin birbiri ile iliskili oldugu (Aktas Arnas, 2004), sayilar hakkinda tahminde
bulunmak isteyen ¢ocuklarin bu islemi yapmak i¢in sayma yontemini kullandikla-
r1 belirtilmektedir (Gelman ve Tucker, 1957). Bununla birlikte say1 kavramini edi-
nirken ¢ocuklarin say1 ve sayma becerilerine yonelik olarak sozel sayma, diizenli
sayma, birebir esleme, kardinalite, soyutlama ve sira bagimsizlik seklinde sirasiyla
belirli bir yapida ilerledikleri goriilmektedir (Gelman ve Gallistel, 1978). Okul 6n-
cesi donemden itibaren baslayan bu siire¢ ilkokula gelindiginde yerini dort isle-
me yonelik gesitli becerilere birakmaktadir (Arthur Baroody, 2006, s. 22). Tlkokul
matematiginin temelini olugturan bu becerilerin (NTCM, 2000), modern bilim
dallarinda gerekli olan ileri diizey matematik becerileri i¢in de temel olusturdugu
bilinmektedir (Campbell ve Xue, 2001).

Sayilarin sahip oldugu bu 6nem, sayilarin ilgili alanyazinda ve yayinlanan 6g-
retim programlarinda genis yer bulmasina olanak saglamistir. Nitekim yayinla-
nan 6gretim programlarinda en fazla kazanim sayisi ve ders siiresinin sayilar (ve
islemler) 6grenme alanina ayrildig: belirlenmistir (flhan ve Aslaner, 2019; MEB,
2005, 2009, 2013, 2015, 2018). Sayilar ve islemler 6grenme alani ise say1 ve say1
kiimelerini, sayilar ve islemler arasi iliskileri barindiran gesitli alt 6grenme alan-
larindan olusmaktadir (MEB, 2005, 2009, 2013, 2015, 2018). Bu kapsamda okul
oncesi donemde sayilar ve islemlere yonelik kazanimlar incelendiginde; nesne-
leri sayma, gruplama, karsilastirma ve siralamaya yonelik daha ¢ok say1 kavrami
gelisimi ile bunlara iliskin farkindaliklar (Albayrak vd., 2019; Aydogan ve Servet,
2011; Demir ve Cift¢i ,2018; Nisan, 2017; Olkun vd., 2013) ve basit islem becerile-
ri kapsaminda problem ¢oziimlerinin (Olkun vd., 2013; Yiice ve Sezer, 2021) yer
aldig1 birgok galismaya rastlanmistir. ilkokul ve ortaokul diizeyinde ise sayilar ve
islemler 6grenme alani kapsaminda dogal sayilar ve dogal sayilarla islemler (Ercive
ve Narli, 2019; Paydar ve Dogan, 2021; Paydar vd., 2020; Ulu, 2017), kesirler ve
kesirlerle islemler (Akbas, 2019; Kesan ve Kaya, 2018; Sevgi ve Caglikose, 2020;
Tekin Sitrava, 2020; Yavuz Mumcu, 2015; Yigit ve Ipek, 2015), rasyonel sayilar ve
rasyonel sayilarla islemler (Macit ve Nacar, 2019; Yavuzsoy Kose ve Kiziltoprak,
2020; Yenilmez ve Yildiz, 2018), tam sayilar ve tam sayilarla islemler (Bozkurt ve
Polat, 2011; Isik, 2011; Kog Sanli ve Isik, 2020; Soydan vd., 2022), yiizdeler (Erdem
vd., 2018; Yiikselen ve Kepceoglu, 2021), oran ve orant1 ($engiil ve Erdogan, 2017;
Sermetoglu ve Baki, 2019; Yildirim Akar, 2020) ve karekoklii ifadeler (Akin, 2019;
Ozdemir vd., 2017; Toluk Ugar, 2016) seklinde ¢esitli alt 6grenme alanlarinda bir-
¢ok caligmanin ele alindig1 gortlmistiir. Yapilan ¢alismalarin sayilar literatiiriine
zenginlik kaynag1 olusturmasinin yani sira arastirmacilarin bu ¢aligmalara yonelik
alanyazin takibini de zorlastirmaktadir.

Matematik egitiminde belli bir konuya iliskin yapilan ¢aligmalarin belirli ara-
liklarla incelenmesi, aragtirmacilar, 6gretmenler ve egitimcilere bilimsel sorgu-
luma firsati sunarken yapilacak yeni arastirmalar icin de bir 151k kaynag: olarak
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gorillmektedir (Altan vd., 2021; Cohen vd., 2007). Bu kapsamda matematik egiti-
minde genel egilimlerle (Ar1 ve Demir, 2020; Kutluca vd., 2018; Yasar ve Papatga,
2015; Altan vd., 2021) birlikte matematiksel model ve modelleme (Albayrak ve Cil-
tas, 2017; Birgin ve Oztiirk, 2021; Yenilmez ve Yildiz, 2019), problem ve problem
¢ozme (Coskun ve Soylu, 2021; Ozturan Sagirl ve Bas, 2020), say1 duyusu (Birgin
ve Peker, 2021) ve iistbilis (Bas ve Ozturan Sagirl, 2017; Kandal ve Bas, 2022) gibi
bir konuya yonelik egilimlerin incelendigi ¢aligmalarin da yer aldig1 gortilmiistiir.
Incelenen bu galigmalar dogrultusunda matematik egitiminde sayilar ve islemler
Ogrenme alani temali yontemlerine gore (etkisine bakilan degiskenler, iligkisel,
yordama, derleme, 6l¢me araci ve etkinlik gelistirme) ele alinan makalelerin konu
egilim ve sonuglarinin incelendigi ve degerlendirildigi bir ¢aliymaya rastlanma-
mustir. Buradan hareketle bu ¢aligmada Tiirkiyede matematik egitiminde sayilar
ve islemler 6grenme alani temali yontemlerine gore (etkisine bakilan degiskenler,
iliskilendirme, yordama, derleme, 6lgme araci gelistirme ve etkinlik gelistirme) ele
alinan makalelerin konu egilim ve sonuglarinin incelenerek bu dogrultuda olugan
tabloyu arastirmacilara ve egitimcilere bir biitiin olarak sunmak ve bu kapsamda
yapilacak olan yeni ¢alismalara zemin olugturarak matematik egitimine katk: sag-
lamak amaglanmistir. Bu ama¢ dogrultusunda; Tiirkiyede matematik egitiminde
sayilar ve islemler 6grenme alani temal1 okul 6ncesi, ilkokul ve ortaokul diizeyine
yonelik yapilan ve Tiirkiyedeki egitim dergilerinde yayimlanan,

1. Cesitli degiskenlerin etkisine bakilan makalelerin konu egilimleri ve sonug-
lar1 ne sekildedir?

2. Iligkisel makalelerin konu egilimleri ve sonuglari ne sekildedir?

3. Yordama makalelerinin konu egilimleri ve sonuglar1 ne sekildedir?

4. Derleme makalelerinin konu egilimleri ve sonuglar1 ne gekildedir?

5. Olgmearacigelistirmemakalelerininkonuegilimlerivesonuglarinesekildedir?
6. Etkinlik gelistirme makalelerinin konu egilimleri ve sonuglari ne sekildedir?

sorularina yanit aranmustir.

YONTEM

Arastirma Modeli

Bu ¢aligmada Tiirkiyede sayilar ve islemler 6grenme alani temali yontemlerine
gore (etkisine bakilan degiskenler, iliskilendirme, yordama, derleme, 6l¢gme araci
ve etkinlik gelistirme) ele alinan makalelerin konu egilim ve sonuglarinin ince-
lenmesi amaglanmigtir. Bu dogrultuda ¢aligma betimsel icerik analizi yontemiyle
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tasarlanmistir. Betimsel igerik analizinde bir konuya yonelik yapilan biitiin ¢alis-
malarin egilimlerinin ve sonuglarinin tanimlayic1 boyutta ele alinarak yapilacak
yeni ¢aligmalara 151k tutmasi amag¢lanmaktadir (Cohen vd., 2007; Miles ve Huber-
man, 1994).

Verilerin Toplamasi

Verilerin toplanmasi siirecinde ilk olarak Tiirkiyede yer alan egitim fakiiltele-
ri dergileri, sosyal bilimler enstitiisii dergileri ve bunlarin disinda yine Tiirkiyede
¢ikarilan 6zel kurum ve kuruluslara ait online olarak incelenebilen 124 dergi belir-
lenmistir. Belirlenen bu dergilerin 2020 yilinin sayilarinin tamamu siirece katilarak
toplam 1617 Cilt ve 5021 say1 incelenmistir. Veri toplama siirecinin ikinci kisminda
ise; her bir say1 ayr1 ayr1 ele alinmistir. Makaleler miifredatta yer alan alt 6grenme
alanlar1 ve kazanimlar1 ¢ercevesinde; sayilar, dogal sayilar, tam sayilar, dort islem
ve/veya becerileri, aritmetik, aritmetik islemler, oran orant, kiimeler, carpanlar ve
katlar, orantisal akil yiiriitme, kesirler, kesirlerle islemler, rasyonel sayilar, rasyonel
sayilarla islemler, iislii ifadeler ve karekoklil ifadeler seklindeki anahtar kelimeler-
le incelenmistir. Ayrica sozel problemler, problem ¢6zme ve problem kurma gibi
kelimelerin yer aldig1 makaleler de sayilar ve islemler 6grenme alani kapsaminda
yer alan kazanimlar dogrultusunda incelenmistir. Bu agsamada 6rneklemi yabanci
olan makaleler ise aragtirma kapsami disinda tutulmustur. Veri toplama siirecinin
ticlincli asamasinda ise; makalelerin, 2013 okul dncesi egitim programu ile ilkokul
ve ortaokul 2018 Matematik Dersi Ogretim Programi kapsaminda sayilar ve islem-
ler 6grenme ve alt 6grenme alanlar gozetilerek tasnif edilmesi amaglanmistir. Bu
amagla kayit altina alinan makaleler icerisinde ortadgretim programini da kapsa-
yan makalelerin yer aldig1 goriilmistiir. Ortaokul ve ortadgretim kazanimlarinin
farkli bir 6grenme alani kapsaminda olmasi ve ortadgretim miifredatinda sayilar ve
cebirin birlikte bir 6grenme alaninda yer almasi nedeniyle ortadgretim miifredati-
nin yer aldig1 makaleler arastirma kapsami disinda tutulmustur. Bu asama sonun-
da toplam 301 makale kayit altina alinarak veri analizine hazir hale getirilmistir.

Verilerin Analizi

Verilerin analizinde igerik analizi yontemi kullanilmistir. Igerik analizinde
temel amag, elde edilen verileri agiklayabilecek kavramlara ulasmaktir. Betimsel
analizde 6zetlenen ve yorumlanan veriler, icerik analizinde daha derin bir isleme
tabi tutularak fark edilmeyen kavram ve temalara ulagilabilir (Yildirim ve Simsek,
2011, s.242).

Sayilar ve islemler 6grenme alani temali yontemlerine gore (etkisine bakilan
degiskenler, iliskisel, yordama, derleme, 6l¢me araci ve etkinlik gelistirme) ele ali-
nan makalelerin veri analiz siireci, konu egilimlerinin ve ulasilan sonuglarin ana-
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lizi olmak tizere iki kisimdan olusmaktadir. Makalelerin konu egilimlerine yone-
lik veri analizinin ilk asamasinda; ulagilan 301 makale dncelikle ortaokul 6gretim
programinda sayilar ve islemler 6grenme alani kapsaminda ilkokul ve ortaokul
olmak tizere iki ayr1 diizeyde yer alan alt 6grenme alanlarina gore kodlanmustr.
Ikinci asamasinda; Bag ve Ozturan Sagirli (2017) tarafindan hazirlanan sablon te-
mel alinarak makaleler yontemlerine gore etkisine bakilan degiskenler, iligkisel,
yordama, derleme, 6lgme araci ve etkinlik gelistirme seklindeki alt1 caligma odag:
kapsaminda incelenmistir. Konu egilimlerine yonelik veri analizinin son agama-
sinda ise her bir ¢aligma odagi kapsaminda yer alan makaleler uzman gorisleri
dogrultusunda basari, beceri, kavram yanilgisi, davranis, hazirbulunusluk diizeyi
ve Ogretim programi/(programi)hizmeti/niteligi seklinde belirlenen kategoriler
kapsaminda incelenmistir. Caligma odaklar1 kapsaminda olusturulan kategorilere
yonelik veri analiz siireci yiritiliirken basari, beceri, kavram yanilgis gibi yukari-
da da belirtilen 6zellikler dikkate alinmistir. Ornegin; “Dogal Sayilarla Islemler” alt
ogrenme alanindaki basar1 diizeyine veya durumuna yonelik ele alinan makaleler
problem ¢6zme basgarisi, problem kurma bagarisi, say1 hissi performansi ve say1
algilama bagarisi seklindeki basariya yonelik cesitli alt bashiklar belirlenerek ince-
lenmis ve bagar1 kategorisi kapsaminda ele alimuigstir.

Ele alinan bu analiz siirecinin tamaminda her bir ¢alisma odag: altinda yer alan
kategoriler ana baslik, kategoriler altinda yer alan kodlar ise alt baslik olacak sekil-
de taslak bir liste olusturulmustur. Kategoriler altinda yer alan kodlara ise bulgular
kisminda yer verilmistir. Olusturulan ¢aliyma odag1 ve kategori listesi Sekil 1'de
sunulmustur.

Calismalarda Kullanilan Calisma Odaklan ve
Kategoriler

. Nigkisel Etkinlik/Tasar:

Etkisine bakilan ;l) Yordama | Derleme | Oloek ik/

malar o Geligtirme

Calismalar Calismalart Calismalar. Geligtieme o

Calismalar:
Basan

Bagar1 Basari

Beceri

Beceri

Davrams

Sekil 1. Veri Analiz Siirecinde Kullanilan Calisma Odagi ve Kategori Listesi
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Sekil 1'de sunulan ¢alisma odag: ve kategori listesi kullanilarak gerceklestirilen
analiz slireci agagidaki sekilde yiiratillmustiir.

1. Siireg i¢inde makalelerin amaglarindan daha ¢ok alt problemleri goz 6ntinde
bulundurularak analiz yapilmistir. Ornegin amaci “ilkgretim yedinci simif $gren-
cilerinin kesirler ve rasyonel say1 kavramlari ile ilgili bilgi ve diisiincelerini aras-
tirarak 6grencilerin bu kavramlar1 daha anlamli ve kalict 6grenebilmelerine yar-
dimc1 olmak” olan makale amaci g6z oniine alinarak analiz edildiginde “kesirler
ve rasyonel say1 kavramlarina yonelik anlamli ve kalict 6grenmeden” kastedilen
durumun netlestirilebilmesi i¢in ¢aligmanin alt problemleri géz 6niinde bulun-
durulmustur. Bu kapsamda makalenin “6grencilerin kesirler ve rasyonel sayilar
hakkindaki diigiinceleri cinsiyet ve okullara gére anlamli farklilik gosteriyor mu?”,
“matematik 6gretiminde teknik ve teknolojiden yararlanilmasi konusunda ilk6g-
retim yedinci sinif 6grencilerinin diistinceleri cinsiyetlerine, okullarina, anne baba
egitim durumlarina gore degisiyor mu?” seklindeki alt problemlerinden kesirler
ve rasyonel sayilara yonelik cinsiyet ve okul degiskenlerinin etkilerinin ele alindig:
problemler analiz edilmistir.

2. Siirecte makalelerin; amag, problem ve alt problemlerinde yer alan ifade-
lerden sadece sayilar ve islemler 6grenme alani ile ilgili olanlar analize tabi tutul-
mustur. Ornegin, “ortaokul égrencilerinin kesirlerle islemleri modelleme becerile-
rinin, matematik tutumlarinin ve arasindaki iliskinin bazi bagimsiz degiskenlere
gore incelenmesi” baglikli makalede égrencilerin Kesirlerle Iglemler alt §grenme
alanina yonelik modelleme becerileri incelendiginden makale beceri kategorisinde
degerlendirilmistir. Matematige yonelik tutum kismui ise sayilar ve islemler 6gren-
me alani kapsami diginda oldugu i¢in analiz dis1 birakilmistir.

3. Makalelerin analizi yapilirken makalelerdeki kavramlarin nasil kullanildig:
g6z 6niinde bulundurularak kod ve kategoriler olugturulmustur. Ornegin “5-7 yas
araligindaki ¢ocuklarda say1 kavraminin gelisimi ve saymanin problem ¢6zmede
kullanim1” baglikli makale ilk goriiniiste basar1 ve beceri kategorilerinin her ikisi
kapsaminda da ele alinabilir seklinde algilanmaktadir. Ancak makale igerigi in-
celendiginde 5-7 yas araligindaki ¢ocuklarin sayma gerektiren problem durumla-
rinda gosterdikleri basarilarinin ele alindig: ve bu baglamda da makalenin dogal
sayilar alt 6grenme kapsaminda basar kategorisinde analiz edilmesi gerektigi an-
lagilmis ve bu yonde kodlama yapilmaistir.

4. Analizler boyunca her bir makale konusu kapsaminda bazen bir makalenin
birden fazla alt 6grenme kapsaminda ele alindig goriilmiistiir. Bu baglamda ayni
makale kapsaminda farkl alt 6grenme alanlarina yonelik kod ve kategori analizi
yapilmustir. Ornegin; “sinif gretmeni adaylarinin mantiksal diisiinme yetenegine
gore say1 duyusu performanslarinin incelenmesi” adli makalede 6gretmen adayla-
rinin kesirler, ondalik gosterim ve tam sayilara yonelik say1 duyusu performansla-
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analiz edilirken basar kategorisinde kesirler, ondalik gosterim ve tam sayilar sek-
lindeki alt 6grenme alanlarina ayr1 ayr1 kodlanarak analiz edilmistir.

Veri analiz siirecinin ikinci kismini olusturan asamada ise sayilar ve islemler
6grenme alanina yonelik yontemlerine gore ele alinan makaleler ulagilan sonugla-
rina gore analiz edilmistir. Bu asamada makalelerin sonuglar baglaminda analizini
yapabilmek yapabilmek adina konu kisminda belirlenen ¢aliyma odaklar: kapsa-
minda nicel makalelerin sonuglari fark var/yok, iliski var/yok, etkisi var/yok, yor-
dadigi/yormadig1 seklinde kodlanirken; nitel galismalarin sonuglari ise dogrudan
ele alinarak kodlanmigstir. Bu kapsamda ilk olarak benzer ¢aligmalarda ayni sonucu
ifade eden ¢aligmalarin yer alip almadig: tespit edilmistir. Ayni sonucun yer aldig1
caligmalar mevcutsa ilk olarak bunlar sunulmustur. Bununla birlikte bu béliime
ait bulgular ifade edilirken makalelerin konu kisminin igerigine bagh kalmmasina
Ozen gosterilmistir.

Gecerlik, GUvenirlik ve Etik

Calismada yer alan her bir alt probleme iligkin verilerin toplanmasi, incelen-
mesi ve analizi siirecinde nitel yontem alaninda uzman bir akademisyenle birlikte
caligilmis, kendisinden gelen doniit ve 6neriler dogrultusunda, siirecler kapsamin-
da diizenlemeler yapilmistir. Ornegin; yontemi belirtilmeyen S88 kodlu arastirma-
da ortaokul 6grencilerinin orantisal akil yiiriitmeyi gerektiren oran-oranti sorula-
rinda kullandiklar1 ¢6ztim stratejilerine yonelik veriler orantisal akil yliriitme testi
yardimiyla toplandiktan sonra betimsel istatistige tabi tutulmustur. Bu ¢alismanin
konusu, problemi, veri toplama araglar1 ve veri analizi géz 6ntinde bulundurulup
fikir birligine varilarak arastirma nicel kategoride betimsel ¢aliyma koduyla analiz
edilmistir.

Yapilan analizlerde kodlama igleminin giivenirligi icin aragtirmaci tarafindan
kodlama ve analiz islemi 8 hafta beklenip tekrar yapilmistir. Elde edilen sonuglar ve
kodlamalarin 6ncekine uyumu %93 oraninda bulunmustur. Ayr1 kodlanan kisim-
lar uzman goriisii aliarak netlestirilmis ve bulgular rapor edilmeye hazirlanmistir.

Etik Kurul izin Bilgileri

Yapilan bu ¢aligmada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Adi: Insan Aragtirmalar1 Etik Kurulu
Etik Degerlendirme Kararmin Tarihi: 22/01/2021

Etik Degerlendirme Belgesi Say1 Numarasi: 2021/01-28
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BULGULAR

Sayilar ve islemler 6grenme alani temali ele alinan makaleler éncelikle etkisine
bakalan, iliskisel, yordama, derleme, 6lgme araci ve etkinlik gelistirme seklindeki
alt1 caligma odag: altinda ve tiim alt 6grenme alanlar1 kapsaminda incelenmistir.
Alt 6grenme alani sayisinin fazlaligi ve bulgularin sunumunu giiglestirmesi nede-
niyle bulgular ¢aligma odag1 kapsamindaki kod ve kategoriler bazinda asagidaki
sekilde sunulmustur. Her bir kategori altinda yer alan makalelerin sonuglar: kate-
gori icinde yer alan her bir kod altinda ayr1 ayr1 ele alinarak agiklanmigtir. Ayrica
bulgularda arastirmacilarin amaglarini miimkiin oldugunca yansitabilmek ama-
ciyla kullandiklari terimler oldugu gibi sunulmaya ¢alisilmistar.

Etkisine bakilan makalelerin konu egilimleri ve sonuglarina yonelik bulgular

Sayilar ve islemler 6grenme alani temasi gercevesinde incelenen makalelerin
41(%13)’i kapsaminda veya bir boliimiinde cesitli demografik 6zelliklerin (cinsi-
yet, sinif diizeyi, mezun olunan/okul tiirii(diizeyi), anne baba egitim diizeyi, aka-
demik bagari, (okul 6ncesi/matematik) egitim(i) alip/almama durumu, aile gelir
diizeyi, ders ¢alisma/siire(si), yas, mantiksal muhakeme yetenegi, problem tiirii/
yapist ve 6gretim hizmeti) basari, beceri, kavram yanilgisi gibi kavramlar tizerine
etkileri incelenmistir. Bu baglamda ele alinan makalelerde kullanilan kod ve kate-
goriler Sekil 2 de sunulmugtur.

Bagar1 Kategorisi Beceri Kategorisi

> Cinsiyet (11) > Cinsiyet (10)

- Siif Diizeyi (7) > Sif Diizeyi (7)

- Mezun Olunan/Okul Tiirti(diizeyi) (2) > Mezun Olunan /Okul Tiirii (diizeyi) (2)

> Anne Baba Egitim Diizeyi (2) > Ders Caligma /Stre(si) (2)

-> Akademik Bagar1 (2) - Duyussal Faktorler (2)

> (Okul Oncesi/Matematik) Egitim(i) > Matematik /Karne Notu (2)
Alip/Almama Durumu (1) > Anne Baba Egitim Diizeyi (1)

> Aile Gelir Diizeyi (1) > Yas (1)

> Ders Caligma/Stire(si) (1) > Kardes Sayusi (1)

> Yas(1) > Aile Gelir Diizeyi (1)

- Mantiksal Muhakeme Yetenegi (1) > Sayt Duyusu Bilesenleri (1)

> Problem Tiirii/Yapisi (1)

Hazirbulunusluk Diizeyi Kategorisi

> Yas (1)

- Anne Baba Egitim Diizeyi (1)

> (Okul Oncesi/Matematik ) Egitim(i)
Alip/Almama Durumu (1)

Kavram Yanilgis: Kategorisi
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> Sinif Diizeyi (1) Ogretim (Programi) Hizmeti/Niteligi Kategorisi
- Mezun Olunan/Okul Tiiri (Diizeyi)(1) > Aile Gelir Diizeyi (2)

> (Okul Oncesi/Matematik ) Egitim (i)
Alip/Almama Durumu (1)

Sekil 2. Demografik Ozelliklerin Etkisinin Incelendigi Makalelerde Ele Alinan Kod ve Kategoriler

Sekil 2de sunuldugu tizere sayilar ve iglemler 6grenme alaninda demografik
ozelliklerin etkisini belirlemeye yonelik ele alinan makaleler basari, beceri, kavram
yanilgisi, 6gretim/islem niteligi ve hazirbulunusluk diizeyi seklinde 5 kategoriden
ve bu kategoriler altinda farkli kodlardan olustugu gortilmektedir. Toplam 14 de-
mografik degiskenin etkisinin incelendigi makalelerde olusturulan kod ve katego-
rilerin her biri ayr1 baslik altinda ele alinarak incelenmistir.

1. Bagsar: Kategorisi: Bu kategoride yer alan demografik ozellikler; cinsiyet
(11), suuf diizeyi (7), mezun olunan/okul tiirii (diizeyi) (2), anne/baba egitim dii-
zeyi (2), akademik basar1 (2), (okul 6ncesi/matematik) egitim(i) alip/almama du-
rumu (1), aile gelir diizeyi (1), ders ¢aligma/siire(si) (1), yas (1), mantiksal muhake-
me yetenegi (1) ve problem tiirii/yapisi (1) seklindeki 11 koddan olusmaktadir. Bu
kodlar altinda demografik 6zelliklerinin etkisinin incelendigi basarilar ise; kesir-
lerle islemlere yonelik formal aritmetik ve gorsellestirme basarisi, kesirlere yone-
lik tahmin basarisi, rasyonel sayilara yonelik islemsel ve kavramsal bilgi diizeyine
yonelik performans, problem ¢6zme basarisi vb. gibi seklindedir. Benzer sekilde
bu kapsamda ele alinan makalelerin yer aldig: alt 6grenme alanlari ise; kesirler (8),
dogal sayilarla iglemler (6), dogal sayilar (5), kesirlerle islemler (4), dogal sayilar-
la ¢ikarma/carpma/boélme islemi (4), dogal sayilarla toplama iglemi (2), rasyonel
sayilarla islemler (2), ondalik gosterim (2), yilizdeler (1), oran ve oranti (1), tam
sayilar (1) ve karekoklii ifadeler (1) seklindedir.

1.1. Cinsiyet (11) kodu ile ele alinan makalelerin sonuglar1 analiz edildiginde
genel olarak katilimcilarin formal aritmetik ve gorsellestirme basarisi, kesir kav-
ramina ve kesirlerde tahmine yonelik bagari, problem ¢6zme basarisi, say1 duyusu
performansi, islemsel ve kavramsal bilgi diizeyine yonelik basar1 ve basamak de-
geri kavramina yonelik basar1 seklindeki cesitli performans/basarilarinin cinsiyete
gore degismedigi, sadece katilimcilarin yiizdeler ve dort isleme yonelik bagar: dii-
zeylerinin incelendigi iki makalede kiz 6grencilerin erkek 6grencilere gore anlaml
diizeyde daha basarili olduklar: belirlenmistir.

1.2. Sinif diizeyi (7) kodu ile ele alinan makalelerin sonuglar1 analiz edildiginde
i¢ makalede 6grencilerin say1 algilama, tahmin ve problem ¢6zme basarilarinin
st siniflara dogru arttig gézlemlenirken, islem niteligine ve basamak kavramini
anlama diizeyine yonelik basarilarin incelendigi iki makalede sinif diizeyinin kati-
limcilarin performansini etkilemedigi gortilmiistiir.
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1.3. Mezun olunan/okul tiirii(diizeyi) (2) kodu ile ele alinan makalelerin sonug-
lar1 analiz edildiginde ilkogretim yedinci simif 6grencilerinin kesirler ve rasyonel
sayilarla ilgili bagarilarinin okullara gore farklilasmadig: belirlenmistir.

1.4. Anne baba egitim diizeyi (2) kodu ile ele aliman makalelerin sonuglar1 ana-
liz edildiginde 6grencilerin kesirlere yonelik matematik basarilarinin sadece baba

egitim diizeyine gore degistigi gorilmiistiir.

1.5. Akademik basari (2) kodu ile ele alinan makalelerin sonuglar1 analiz edildi-
ginde 6grencilerin baglam igeren/igermeyen problemlerin ¢6ziimiindeki basarilari
tizerinde Tiirk¢e dersindeki akademik basarinin etkisi olmazken matematik dersi
akademik basarisinin etkili oldugu belirlenmistir.

1.6. (Okul oncesi/matematik) egitim(i) alip/almama durumu (1) kodu ile ele ali-
nan makalenin sonucu analiz edildiginde matematik egitimi alan 6gretmen aday-
larinin say1 duyusu performanslarinin daha yiiksek oldugu ifade edilmistir.

1.7. Aile gelir diizeyi (1) kodu ile ele alinan makalenin sonucu analiz edildiginde
aile gelir diizeyi yiiksek olan 6grencilerin kesirlere yonelik matematik basarilarinin
da yiiksek oldugu belirtilmistir.

1.8. Ders calisma/stire(si) (1) kodu ile ele alinan makalenin sonucu analiz edil-
diginde 6grencilerin s6zel problemleri ¢6zme basarilari izerinde onlara problem-
leri ¢6zmeleri igin verilen siirenin etkili oldugu gorilmiistir.

1.9. Yas (1) kodu ile ele alinan makalenin sonucu analiz edildiginde ¢ocuklarin
sayma gerektiren problem durumlarindaki performanslari tizerinde yaslarinin et-
kili oldugu gozlemlenmistir.

1.10. Mantiksal muhakeme yetenegi (1) kodu ile ele alinan makalenin sonucu
analiz edildiginde 6gretmen adaylarnin mantiksal muhakeme yetenegine gore
kesirler ve ondalik kesirlere yonelik say1 duyusu performanslarimin farklilagtig
belirtilmistir. Ancak tam sayilar1 iceren sorularda 6gretmen adaylarmin say: du-
yusu performanslarinin mantiksal muhakeme yeteneklerine gore farklilasmadig:
gorilmistiir.

1.11. Problem tiirii/yapisi (1) kodu ile ele alinan makalenin sonucu analiz edil-
diginde oran orantiya yonelik problem tiiriiniin veya yapisinin 6grencilerin prob-
lem ¢6zme basarilar1 tizerinde etkisinin oldugu sonucuna ulagilmistir.

2. Beceri Kategorisi: Bu kategoride yer alan demografik 6zellikler; cinsiyet
(10), sinif diizeyi (7), mezun olunan /okul tiirti (diizeyi) (2), ders ¢alisma /siire(-
si) (2), duyussal faktorler (tahmin etmeye dair algi, giiven ve hataya duyarlilik/
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basarili olacagina dair inang) (2), matematik /karne notu (2), anne baba egitim
diizeyi (1), yas (1), kardes sayis1 (1), aile gelir diizeyi (1) ve say1 duyusu bilesenleri
(1) seklinde 11 koddan olugmaktadir. Bu kodlar altinda demografik 6zelliklerinin
etkisinin incelendigi beceriler ise; dogal sayilarla islemlere yonelik tahmin becerisi,
problem ¢ozme becerisi, rasyonel sayilarda farkli gosterim bigimlerini kullanarak
islem yapma becerisi, say1 duyusu becerisi vb. gibi seklindedir. Bu kapsamda ele
alinan makalelerin yer aldig1 alt 6grenme alanlari ise; kesirlerle islemler (14), dogal
sayilarla islemler (9), dogal sayilarla toplama/¢ikarma/carpma islemi (7), dogal sa-
yilarla bolme islemi (6), rasyonel sayilarla islemler (3), ondalik gosterim (2), dogal
sayilar (1), rasyonel sayilar (1) ve kesirler (1) seklindedir.

2.1. Cinsiyet (10) kodu ile ele alinan makalelerin sonuglar: analiz edildiginde
kesirlerle islemlere yonelik problem kurma becerisi, temel aritmetik islem beceri-
si ve say1 hissi kullanimi becerisinin kiz 6grenciler lehine, zihinden islem yapma
becerisi ve dogal sayilarla tahmin becerisinin erkek 6grenciler lehine farklilagtig
belirlenmistir. Ayrica rasyonel sayilarla islem yapma, say1 hissi kullanimi, prob-
lem ¢6zme ve modelleme becerilerinin yer aldig1 dort makalede cinsiyetin farklilik
olusturmadig1 gorilmistiir.

2.2. Sinif diizeyi (8) kodu ile ele alinan makalelerin sonuglar: analiz edildiginde
katilimcilarin temel aritmetik islem becerileri, tahmin becerileri, rasyonel sayilarin
farklr gosterim bigimlerini kullanarak islem yapma becerileri ve katilimcilar tara-
findan yapilan islemlerin niteligi daha tist siniflarda farklilagirken, problem ¢6zme
becerilerinin sinif diizeyine gore farklilasmadig: belirlenmistir.

2.3. Mezun olunan /okul tiirii (diizeyi) (2) kodu ile ele aliman makalelerin sonug-
lar1 analiz edildiginde okul tiirtintin 6grencilerin say1 duyular: tizerinde anlamli
farklilik olusturdugu gorilmiistiir.

2.4. Ders calismal/siire(si) (2) kodu ile ele alinan makalelerin sonuglar1 analiz
edildiginde 6grencilerin dort isleme yonelik problem kurma becerilerinin ¢aligma
saatine gore farklilagtig1 belirlenirken, 6grencilerin kesirlerle modelleme becerileri
tizerinde ders ¢alisma siiresinin etkisinin olmadig1 gortilmiistiir.

2.5. Duyussal faktorler (tahmin etmeye dair algi, giiven ve hataya duyarlilik/
basarili olacagina dair inang) (2) kodu ile ele alinan makalelerin sonuclar1 analiz
edildiginde bir makalede kesirlerle modelleme becerilerinin 6grencilerin matema-
tikte bagarili olma inancina gore farklilastigi ve diger makalede de tahmin etmeye
dair alg, gliven ve hataya duyarliligin 6grencilerin hesaplamali tahmin becerileri
tizerinde etkisinin oldugu saptanmistir.

2.6. Matematik /karne notu (2), anne baba egitim diizeyi (1), kardes sayist (1),
aile gelir diizeyi (1) kodlari ile ele alinan iki makalenin sonuglar1 analiz edildiginde
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bir makalede aile gelir diizeyi, anne baba egitim diizeyi ve kardes sayisinin 6grenci-
lerin kesirlerle modelleme becerilerinde farklilik olusturmadig: belirlenirken diger
makalede ise matematik/karne notu 6grencilerin hem modelleme hem de tahmin
becerileri tizerinde farklilik olusturdugu gortlmistiir.

2.7. Yas (1) ve 2.8. Sayt duyusu bileseni (1) kodlari ile ele alan iki makalenin
sonuglar1 analiz edildiginde daha fazla deneyime sahip biiyiik gocuklarin say1 duyu
gelisiminin daha iyi oldugu ve say1 duyusu bileseninin 6grencilerin sayr duyusu
kullanimlari tizerinde olumlu etkiye sahip oldugu belirlenmistir.

3. Kavram Yanilgis1 Kategorisi: Bu kategoride yer alan demografik 6zellikler;
sinif diizeyi (1), mezun olunan/okul tiirii (diizeyi) (1) ve (okul 6ncesi/matematik)
egitim(i) alip/almama durumu (1) seklindeki 3 koddan olugsmaktadir. Bu kodlar
altinda yer alan demografik ozelliklerin etkisinin incelendigi kavram yanilgilari
ise bir makalede rasyonel sayilarla bélme islemine yonelik kavram yanilgisi, diger
iki makalede ise kesirler ve kesirlerle islemlere yonelik kavram yanilgis1 seklinde
ele alinmistir. Bu kapsamda ele alinan makalelerin yer aldig: alt 6grenme alanlari
ise; kesirler (3), kesirlerle islemler (3) ve rasyonel sayilarla islemler (1) seklindedir.

3.1. Sumif diizeyi (1), 3.2. mezun olunan/okul tiirii (diizeyi) (1) ve 3.3. (okul énce-
si/matematik) egitim(i) alip/almama durumu (1) kodlari ile ele alinan makalelerin
sonuglar analiz edildiginde farkli sinif seviyesinde olan 6grencilerin rasyonel sa-
yilarla bélme islemine yonelik benzer kavram yanilgilarina sahip olduklari, mezun
olunan okul tiirii ve okul 6ncesi/matematik egitim(i) alip/almama durumunun
ogrencilerde kesirlere yonelik kavram yanilgilarini belirlemede farklilik olustur-
madig: belirlenmistir.

4. Ogretim (Programi) Hizmeti/Niteligi Kategorisi: Bu kategoride yer alan
demografik ozellikler aile gelir diizeyi (2) seklindeki 1 koddan olusmaktadir. Bu
kapsamda ele alinan makalelerin yer aldig: alt 6grenme alanlari ise; dogal sayilar
(2), dogal sayilarla toplama/¢ikarma/garpma islemi (1) ve kiimeler (1) seklindedir.

4.1. Aile gelir diizeyi (2) kodu ile ele alinan makalelerin sonuglar: analiz edildi-
ginde sunulan 6gretim hizmetinin kavrama/uygulama diizeyinde yer alan hedef
davransslarin niteliginin/ hedef davranislara ulagabilme derecesinin farkli sosyo-e-
konomik ¢evre okullarinda farklilik gosterdigi belirlenmistir.

5. Hazirbulunusluk Diizeyi Kategorisi: Bu kategoride yer alan demografik
ozellikler yas (1), anne baba egitim diizeyi (1) ve (okul 6ncesi/matematik) egitim(i)
alip/almama durumu (1) seklindeki 3 koddan olugsmaktadir. Bu kodlar altinda yer
alan makalenin amact birinci siif 6grencilerinin dogal sayilara hazirbulunusluk
diizeylerini ritmik sayma, birebir esleme, anlamli sayma, sayinin korunumu, az-
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lik-¢okluk karsilastirmalar: becerileri agisindan incelemektir. Bu kapsamda yapi-
lan makalenin yer aldig alt 6grenme alani ise dogal sayilar (1) seklindedir.

5.1 Yas (1), 5.2. anne baba egitim diizeyi (1) ve 5.3. (okul éncesi/matematik)
egitim(i) alip/almama durumu (1) kodu ile ele alinan makalenin sonucu analiz edil-
diginde anne baba egitim durumlarina gore 6grencilerin hazirbulunusluk durum-
lar1 arasinda anlamli bir farklilagma goriilmezken okul 6ncesi egitimi alan ve yasca
daha biiyiik olan 6grencilerin hazirbulunugluk puanlarinin daha yiiksek oldugu
gorulmistir.

Iliskisel odakli makalelerin konu egilimleri ve sonuglarina yonelik bulgular

Sayilar ve islemler 6grenme alani ¢ercevesinde incelenen makalelerin 17 (%6)’si
kapsaminda veya bir boliimiinde sayilar ve islemlere yonelik cesitli 6zelliklerin bir-
biri ile iligkileri ele alinmistir. Bu kapsamda incelen makaleler basari (9), beceri (7)
ve davranis (1) olmak {izere {i¢ kategoriden ve bu kategoriler altinda farkli kodlar-
dan olugsmaktadir. Iligkisel odakli makalelerde kullanilan kod ve kategorilerin her
biri ayr1 baglik altinda ele alinarak asagida sunulmustur.

1. Basar1 Kategorisi: Bu kategori, say1 duyusu performansi/(kesirlerde) tah-
min bagarisi (4), iislii ifadeler/oran-orantiya yonelik basari (2), genel akademik not
ortalamasi (1) ve problem ¢6zme basarisi (1) seklinde 4 koddan olugmaktadir. Bu
kodlar altinda yer alan makalelerin iliskilendirildigi diger 6zellikler ise mantiksal
diisinme yetenegi, kesirlerle islem yapma, say1 hissi kullanimi, problem kurma ba-
saris, say1 algilama, matematik 6zyeterlik algist ve sorular icinde baglam igerip/
icermeme durumunda kural veya say1 duyusu temelli ¢6ziim yollarinin kullanim
oranlar geklindedir. Bu kapsamda ele alinan makalelerin yer aldig: alt 6grenme
alanlari ise; kesirlerle islemler (3), kesirler (2), dogal sayilarla islemler (2), dogal
sayilar (2), dogal sayilarla toplama/¢ikarma/carpma/bolme islemi (1), tslii ifadeler
(1), oran ve orant1 (1), ondalik gosterim (1) ve tam sayilar (1) seklindedir.

[ligkisel odakli bagar1 makalelerinde iliskilendirilen diger 6zelliklere ait bulgular
Sekil 3’te sunulmustur.
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Kesirlere yonelik islem basarisi (1)

Mantiksal muhakeme yetenegi (1)
Say1 duyusu performans/
Kural veya say: duyusu temelli ¢oztim (1) —® (kesirlerde) tahmin basaris:

Yilsonu matematik basarisi (1)

Problem kurma basaris1 (1) — »  Problem cozme basans:

Kavram yamlgisiu gidermeye yonelikyeterlik (1) ——» Genel akademik not ortalamasi

Matematik ozyeterlik algss: (1) bagari

Uslii ifadelere y'c'me]:ik say1 duyusu (1)
———  Uslid ifadeler/oran-orantiya yonelik

Sekil 3. Iliskisel Odakli Basar: Makalelerinde Iliskilendirilen Ozellikler

Sekil 3’te sunuldugu tizere iligkisel odakli bagar1 makalelerinde en fazla say1
duyusu performansi/(kesirlerde) tahmin bagarisina yonelik iligkilendirmelerin ele
alindig goriilmektedir.

L.1. Sayr duyusu performansi/(kesirlerde) tahmin basaris: (4) kodu ile ele ali-
nan makalelerin sonuglari analiz edildiginde ortaokul 6grencileriyle yiiriitillen bir
makalede 6grencilerin kesirlerde tahmin basarilari ile sirasiyla kesirlerde islem ba-
sarilar1 ve y1l sonu matematik basarilar1 arasinda orta diizeyde pozitif bir iligkinin
oldugu belirtilmistir. Ogretmen adaylariyla yiiriitiilen farkli bir makalede ise kati-
limcilarin mantiksal muhakeme yetenegi ile say1 duyusu performanslari arasinda
da orta diizeyde pozitif yonlii bir iliskinin oldugu sonucuna ulagilmigtir. Bununla
birlikte temel islemlere yonelik verilen problemlerin ele alindig: farkli bir makale-
de problemlerin baglam icerip/ igermemesi durumunda kural veya say1 duyusu te-
melli ¢6ziim yollarinin kullanim oranlari ile 6grencilerin say1 duyusu performans-
lar1 arasinda anlaml bir iliskinin bulunmadig1 gortilmiistiir.

1.2. Uslii ifadeler/oran-orantiya yénelik basari (2) kodu ile ele alinan makale-
lerin sonuglar: analiz edildiginde 8.sin1f 6grencilerinin sl ifadelere yonelik baga-
rilari ile iislii ifadelere yonelik say1 duyular: arasinda yiiksek diizeyde bir iligkinin
var oldugu belirtilmistir. Benzer sekilde 7.sinif 6grencileriyle yiiriitilen farklr bir
makalede 6grencilerin oran-orant: konusundaki basarilari ile matematik 6zyeter-
lik algilar1 arasinda da yiiksek diizeyde iliskinin oldugu gortalmiistiir.
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1.3. Problem ¢ozme basarisi (1) kodu ile ele alinan makalenin sonucu analiz
edildiginde ilkokul 4.sinif 6grencileriyle ytiriitiilen makalede 6grencilerin dort is-
leme yo6nelik problem kurma ve problem ¢6zme basarilar: arasinda yiiksek diizey-
de ve pozitif yonli bir iliskinin oldugu belirtilmistir.

1.4. Genel akademik not ortalamasi (1) kodu ile ele alinan makalenin sonucu
analiz edildiginde ise 6gretmen adaylart ile yiiriitilen makalede katilimcilarin ke-
sirlerle ilgili kavram yanilgilarini gidermeye yonelik yeterlikleri ile genel akademik
not ortalamalari arasinda diistik diizeyde bir iliskinin oldugu belirlenmistir.

2. Beceri Kategorisi: Bu kategori, problem ¢6zme becerisi (3), modelleme
becerisi (1), Gstbilissel beceri (1), islemsel tahmin becerileri (1) ve orantisal akil
yiirlitme becerisi (1) seklinde 5 koddan olusmaktadir. Bu kodlar altinda iliskilen-
dirilen diger 6zellikler ise aritmetik islem becerisi, problem kurma becerisi, aka-
demik basari, problem ¢6zme basaris1 ve matematik tutumu/basaris: seklindedir.
Bu kapsam altinda ele alinan makalelerin yer aldig1 alt 6grenme alanlar1 ise; dogal
sayilarla islemler (3), kesirlerle islemler (2), kesirler (1), oran ve orant1 (1), tam
sayilar (1) ve ondalik gosterim (1) seklindedir.

Mligkisel odakli beceri makalelerinde iliskilendirilen diger o6zelliklere ait
bulgular $ekil 4te sunulmustur.

Akademik basar: (1)

Matematik basaris: (1) » Problem cozme becerisi
Aritmetik islem becerisi (1)

Matematige yonelik tutum (1) —_— Medelleme becerisi

Problem ¢dzme basarisi (1) . Usthiligsel beceri

Olgtisel tahmin becerisi (1) > Islemsel tahmin becerisi
Problem kurma becerisi (1) —_— Orantisal alul yurutme bacerisi

Sekil 4. Iliskisel Odakli Beceri Makalelerinde iliskilendirilen Ozellikler

Sekil 4’te sunuldugu tizere iligkisel odakli beceri makalelerinde en fazla problem
¢ozme becerisine yonelik iligkilendirmelerin ele alindig goriilmektedir.

2.1. Problem ¢bzme becerisi (3) kodu ile ele alinan makalelerin sonuglar: analiz
edildiginde 5.sinif 6grencileri ile yiiriitiilen bir makalede 6grencilerin dort isle-
me yonelik problem ¢6zme becerileri ile matematik dersi basarilar1 arasinda yiik-
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sek diizeyde pozitif bir iliskinin oldugu belirlenmistir. Benzer sekilde dort isleme
yonelik yiiriitiilen farkli bir makalede 5. ve 6.siif 6grencilerinin problem ¢6zme
becerileri ve aritmetik iglem becerileri arasinda da yiiksek diizeyde pozitif bir ilis-
kininin oldugu ifade edilmistir. Dort igleme yonelik problem ¢6zme ve akademik
basari arasindaki iligkinin ele alindig: farkli bir makalede ise 6grencilerin problem
¢ozme becerileri ile akademik basarilar1 arasinda istatistiksel olarak anlamli bir
iligki bulunamamustir.

2.2. Modelleme becerisi (1) kodu ile ele alinan makalenin sonucu analiz edil-
diginde ortaokul 6grencilerinin kesirlerle modelleme becerileri ile matematige
yonelik tutumlari arasinda orta diizeyde pozitif bir iliskinin oldugu sonucuna ula-
silmustir.

2.3. Ustbilissel beceri (1) kodu ile ele alinan makalenin sonucu analiz edildi-
ginde Ustbilis becerileri yiiksek olan 6grencilerin kesirlere yonelik problem ¢6zme
bagarilarinin da yiiksek oldugu belirtilmistir. Ayrica bagarili 6grenciler tarafindan
problem ¢ozerken en ¢ok kullanilan iistbilis becerileri ise sirasiyla izleme, planla-
ma ve tahmin becerileri seklinde belirtilmistir. Bununla birlikte degerlendirme be-
cerisi ile problem ¢6zme basaris arasinda anlaml bir iligkinin kurulamadig: ifade
edilmigtir.

2.4. Islemsel tahmin becerisi (1) kodu ile ele alinan makalenin sonucu analiz edil-
diginde dogal sayilarla islemlere yonelik yiirtitiilen makalede 6. ve 7.sinif 6grencile-
rinin islemsel ve 6l¢iisel tahmin becerileri arasinda pozitif yonlii bir iliski gozlem-
lenirken 8.smif diizeyinde daha giiglii bir iliskinin gozlemlendigi ifade edilmistir.

2.5. Orantisal akil yiiriitme becerisi (1) kodu ile ele alinan makalenin sonucu
analiz edildiginde yiiksek diizeyde orantisal akil yiirtitme becerisine sahip 6gren-
cilerin oran-orant1 problemlerini kurmada ytiksek basar1 gosterdikleri, orantisal
akil ytiriitme becerisi diigiik olan 6grencilerin ise problem kurmada ayni basariy1
gosteremedikleri belirlenmistir.

3. Davranis Kategorisi: Bu kategori, problem ¢6zme davranist (1) seklinde-
ki kodu icermektedir. Bu kapsamda ele alinan makalenin yer aldig: alt 6grenme
alanlari ise; dogal sayilarla toplama/¢ikarma/garpma/bolme (1) islemi seklindedir.

3.1. Problem ¢ozme davranisi (1) kodu ile ele alinan makalenin sonucu analiz
edildiginde ilkokul 6grencileri ile yiiriitillen makalede 6grencilerin problem ¢6-
zerken gosterdikleri davranislar arasindaki iligkiler incelenmistir. Makaleye gore
6grenciler tarafindan problem ¢ozmeye yonelik gosterilen;

v/ Problemin ¢6ziimiinde kullanilacak verileri yazma (séyleme),
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v/ Problemde istenilenleri yazma (séyleme), problemi kendi ifadesi ile kisalta-
rak yazma (soyleme),

v/ Problemin ¢éziimiinde kullanilacak islem ya da kurallari yazma (séyleme),
v/ Problemin ¢6ziimiinde kullanilacak islemleri dogru olarak yapma,

v/ Problemin ¢6ziimiinde kullanilan islemlerin saglamasini yapma

seklindeki davraniglarin her biri arasinda yiiksek diizeyde ve pozitif bir iligki
oldugu belirlenmistir.

Yordama odakli makalelerin konu egilimleri ve sonuglarina yéonelik bulgular

Sayilar ve islemler 6grenme alani cergevesinde incelenen makalelerin 5 (%2)’i
kapsaminda veya bir boliimiinde sayilar ve islemlere yonelik farkli 6zelliklerin (be-
ceri, basar1) yordanma durumu ele alinmistir. Bu kapsamda incelenen makaleler
beceri (3) ve basar1 (2) seklindeki 2 kategoriden ve bu kategoriler altinda farkli
kodlardan olugmaktadir. Yordama odakli makalelerde kullanilan kod ve kategori-
lerin her biri ayr1 baglik altinda ele alinarak asagida sunulmustur.

1. Beceri Kategorisi: Bu kategori, say1 duyusu becerisi (3) ve problem ¢ézme
becerisi (1) seklindeki iki koddan olusmaktadir. Bu kodlar altindaki becerileri yor-
dayan diger o6zellikler ise temel aritmetik islemlerde akicilik, matematik dzyeterlik
algisy, cinsiyet ve sinuf diizeyi seklindedir. Bu kapsamda yiiritiilen makalelerin yer
aldig1 alt 6grenme alanlar ise; dogal sayilarla islemler (3) seklindedir. Yordama
odakli beceri makalelerinde yordama durumuna ait bulgular Sekil 5’te sunulmustur.

Yordayan Ozellik Yordanan Ozellik
f . ) [ ! 1
Matematik 6zveterlik algis: (1)
Cinsiyet (1) S Say1 duyusu becerisi
Siruf diizeyi (1)
Temel aritmetik islem becerisi (1) — Problem cozme becerisi

Sekil 5. Yordama Odakli Beceri Makalelerinde Ele Alinan Ozellikler

Sekil 5 te sunuldugu {izere yordama odakli beceri makalelerinde en fazla
yordanma durumunun ele alindig1 beceri say1 duyusu becerisidir.
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L.1. Say1 duyusu becerisi (3) ve 1.2. problem ¢ozme becerisi (1) kodlari ile ele ali-
nan makalelerin sonuglar analiz edildiginde ortaokul 6grencilerine ait sinif sevi-
yesi ve ozyeterlik algisinin, say1 duyusu becerisinin %14’tinii agiklarken cinsiyetin
say1 duyusu becerisini yordamada istatiksel olarak anlamli olmadig: belirlenmistir.
Bir makalede ise 6grencilerin problem ¢ézme becerilerinin yaklagik % 50’sinin te-
mel aritmetik becerilerle agiklandig: gortilmiistiir.

2. Basar1 Kategorisi: Bu kategori, matematik basarist (1) ve problem ¢6zme
basarisi (1) seklindeki 2 koddan olusmaktadir. Bu kodlar altindaki bagarilar: yor-
dayan diger ozellikler ise matematik 6zyeterlik algis1 ve problem kurma basarist
seklindedir. Bu kapsamda ele alinan makalelerin yer aldig: alt 6grenme alanlar ise;
dogal sayilar (1), oran ve orant: (1) ve dogal sayilarla toplama/¢ikarma/carpma/
bolme islemi (1) seklindedir.

Yordama odakli basar1 makalelerinde yordama durumuna ait bulgular Sekil
6da sunulmustur.

Yordayan Ozellik Yordanan Ozellik
A I}
[ | i 1
Problem kurma basari (1) _— Problem cozme basarist
Matematik dzyeterlik algis (1) _ Matematik  basans

Sekil 6. Yordama Odakl Basar: Makalelerinde Ele Ainan Ozellikler

Sekil 6da sunuldugu iizere yordama odakli basari makalelerinde problem
¢6zme ve matematik basaris1 seklindeki yordanma durumlarinin ele alindig
goriilmektedir.

2.1. Matematik basarisi (1) ve 2.2. problem ¢ozme basarisi (1) kodlari ile ya-
pilan makalelerin sonuglar: analiz edildiginde ortaokul 6grencilerinin matematik
basarilarini yaklagik %55 oraninda 6zyeterlik algilarinin etkiledigi, problem ¢6zme
basar1 diizeylerinin %42’sinin problem kurma basari diizeyi tarafindan a¢iklandigi
gorilmistiir.

Derleme, ozel egitim, dlcek ve etkinlik gelistirme/tasar:1 makalelerinin konu
egilimleri ve sonuglarina yénelik bulgular

Derleme, 6zel egitim, dlgek ve etkinlik gelistirme/tasar1 makalelerinin konu
egilim ve sonuglarna iliskin bulgular da sirasiyla asagida sunulmustur. Sayilar ve
islemler 6grenme alanina yonelik yapilan makalelerin 11 (% 4)’i derleme makalesi
kapsaminda ele alinmigtir. Bu kapsamda;
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Ug tanesinde ders kitaplari incelenmistir. Bu makalelerin ikisinde Tiirkiye-
Amerika ve Tiirkiye-Libyadaki ders kitaplar1 oran ve oranti konusundaki
problemler temelinde karsilagtirilarak incelenmistir. Makalelerde 6. ve 7. sinif ders
kitaplarindaki oran ve oranti problemleri, matematiksel, igeriksel ve performans
oOzellikleri bakimindan analiz edilerek okuyucuya detayli bilgiler sunulmustur.
Bir makale de ise ilkogretim matematik ders ve ¢aligma Kkitaplar1 kapsaminda
(Lsinif diizeyinden 5.sinif diizeyine kadar) esit isaretinin agirlikli olarak nasil
kullanildig: ve iliskisel diistinmeyi ne derece ve nasil destekledigi incelenmistir.
Incelenen kitaplarda esit isareti kullaniminda iliskisel diisiinmeyi 6n plana ¢ikaran
orneklerin istenilen diizeyde olmadig1 ve esit isaretinin daha ¢ok yapilan islem ve
yanit arasinda dogrudan bir baglayici olarak ele alindig1 belirtilmistir.

Ele alinan iki makalede matematik 6gretim programlar: incelenmistir. Bir ma-
kalede 2009, 2013 ve 2017 matematik 6gretim programlarinda 6ncelikle say1 du-
yusu kazanimlarina her bir smif seviyesinde ne kadar yer verildigine bakilmigtir.
tir. Son olarak ise 6gretim programinda yer alan say1 duyusu bilesenlerinin sinif ve
yillar bazindaki degerlendirme sonuglarina yer verilmistir. Diger makalede ise 1-8.
Sinif kesirler, kesirlerle islemler ve ondalik gosterim alt 6grenme alanlarinda yer
alan kazanimlar yenilenmis Bloom taksonomisi temelinde incelenmistir.

Ozel egitime yonelik yapilan ii¢ derleme makalesinin bir tanesinde matematikte
islem akiciliginin gelistirilmesinde kullanilan tekniklerden biri olan dinleyerek
islem yapmanin (DIY) temel uygulama basamaklari, bir tanesinde matematik
becerilerinin 6gretiminde uygulanan nokta belirleme tekniginin kuramsal
temelleri ve uygulamalar1 hakkinda okuyucuya bilgi verilmistir. Diger makalede ise
ozel 6grenme giigliigii olan 6grencilerin matematik becerilerinin gelistirilmesinde
bilgisayar destekli 6gretimin kullanildig1 deneysel arastirmalara yonelik betimsel
analiz yapilmugtir. Incelenen makalelerde kullanilan bagimsiz degiskenlerin
¢arpma islemi, problem ¢6zme becerisi, sayma becerisi, kesir islemleri ve ¢ikarma
islemi seklindeki degiskenler oldugu saptanmustir.

Bir makalede matematik yeterliliginin dort temel prensibinden biri olan “Ter-
sine Cevirme” prensibinin ne oldugu, 6nemi ve kullanimi, bagka bir makalede ise
aritmetik iglemlerde iglem oOncelik sirasinin sebebi peano aksiyomu ¢ercevesinde
ele alinmistir. Son olarak bir makalede ise Osmanlinin klasik donem hesap kitap-
larindaki muhasebe matematigi eserlerinde yer alan ondalik kesirler incelenmistir.

Sayilar ve islemler 6grenme alanina yonelik yapilan makalelerin 21 (%7)’ i 6zel
egitim makalelerinden olugmaktadir. Bu kapsamda;

Ele alinan makalelerin 13’ti tek denekli deneysel arastirma modeli yontemiyle
yuritilmustir. Yiritilen bu makalelerde gesitli 6gretim/y6ntem/stratejilerin 6g-
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rencilerin temel diizeydeki toplama (2), ¢ikarma (1), toplama ve ¢ikarma (2), ¢arp-
ma (3), bolme (2), say1 duyusu (1), rakamlarla nesneleri eslestirme (1) ve problem
¢ozme (1) becerileri tizerine etkileri incelenmistir. Makalelerde kendini izleme
teknigi, bireysellestirilmis 6gretim modeli, sabit bekleme siireli 6gretim, semaya
dayali 6gretim, nokta belirleme teknigi, say1 dogrusu stratejisi vb. gibi bagimsiz
degiskenlerle ¢alisilmis ve gergeklestirilen ¢aligmalar sonucunda bagimsiz degis-
kenlerin belirlenen beceriler tizerinde olumlu etkiye sahip oldugu saptanmustir.
Aragtirmalarda 6rneklemi gorme engelli, matematik 6grenme gii¢liigii ve zihinsel
yetersizligi olma durumuna sahip 6grencilerle ¢alisiimistir.

Ele alinan makalelerin dordii durum ¢aligmasi niteliginde olup bir makalede,
matematik dersine yonelik yapilan ¢aligmalara yonelik ozel egitim 6gretmenleri-
nin goriis ve onerileri incelenmistir. Incelenen makalelerde 6gretmenlerin okul
yonetimi ve okul-veli igbirliginden daha ¢ok 6gretimde kullanilan arag-gereglere
yonelik beklentilerinin oldugu belirtilmistir. Bununla birlikte 6gretmenlerin zihin-
sel yetersizligi olan ¢ocuklarin matematik 6gretimine iligkin goriislerinin olumlu
oldugu ifade edilmistir. Baska bir makalede 6gretmen adaylarinin matematiksel
becerilere uyarlanan 6gretimsel etkinlikleri kaynastirma 6grencisine uygulanmasi
stirecinde kargilagtiklar1 durumlar incelenmistir. Katilimcilarin 6gretimsel uygu-
lamalara ve kaynastirma 6grencisine yonelik bazi problemler yasamasina kargin
uygulama sonucunda 6grencilerin biligsel, duyussal ve devinissel gelisimlerinin
arttig1 gozlemlenmistir.

Ug makalede ise matematik 6grenme giigliigii yasayan dgrenciler ele alinmigtir.
Makalelerin birinde 6grenme giicliigii yasayan 6grencilerin 1. ve 4. sinif siiregleri in-
celenmis ve genel olarak 1. ve 4. sinif 6grencilerin ritmik sayma, problem ¢6zmede,
say1 bilgisinde, karsilastirmada ve duyussal alanda zorluk yasadiklar1 belirlenmistir.
Diger makalede ise Ogrenme gucliigii yasayan o6grencinin smif ortamindaki
davraniglar1 ele alinmis, 6grencinin verilen sorular1 ¢ozerken gergeklestirmesi
gereken adimlar1 dogru sekilde ilerletemedigi, buna ragmen arkadaslariyla birlikte
daha iyi 6grendigi anlagilmistir. Bir makalede ise 6grenme giigligii olan ilkokul
6grencilerinin matematik basarilarini agiklamada temel say1 yeterliklerinin etkisi
ele alinmigtir. Ulagilan sonuca gore 1.siniftan 4.sinifa kadar tiim sinif diizeylerinde
matematik basarisin1 agiklamada kanonik nokta sayma gorevinin en etkili
yordayict oldugu belirtilmistir. Bununla birlikte 1. ve 2. sinif diizeyinde en etkili
ikinci yordayici olarak sembolik sayr karsilastirma gorevi gorilirken, 4. sinif
diizeyinde zihinsel say1 dogrusu gorevinin giiglii yordayict oldugu ifade edilmistir.
Ozel egitime yonelik yapilan ii¢ makale ise derleme makalesi kapsaminda olup bu
makalelere ait bulgu ve sonuglara bir 6nceki béliimde yer verilmistir.

Sayilar ve islemler 6grenme alanina yonelik yapilan makalelerin 7 (%2)’si 6lgek
gelistirme makalelerinden olusmaktadir. Bu kapsamda;
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Olgek makalelerinden ikisi Tiirkgeye uyarlanarak gegerlik ve giivenirlik
caligmasi seklinde ele alinmistir. Besi ise arastirmacilar tarafindan gelistirilmistir.
Olgek makalelerinin dérdii say1 duyusu {izerine yapilmistir. Sayr duyusuna
yonelik makaleler islii ifadelere yonelik say1 duyusu olgegi, say1 duyusuna yonelik
ozyeterlik olgegi, 4. Sinif 6grencilerine yonelik sayr hissi testi ve ilkogretim 2.
kademe 6grencilerine yonelik say1 duyusu olgegi seklindedir. Diger makalelerin
ikisi erken aritmetik ve sayma ilkelerine yonelik gegerlik ve giivenirlik ¢aligmala-
rindan olugurken birinde ise ondalik gosterim alt 6grenme alanina iligkin bagar1
testi gelistirilmistir. Gegerlik ve glivenirlik makaleleri i¢in veriler 3 makalede or-
taokul, 2 makalede ilkokul, 1 makalede okul 6ncesi 1 makalede ise okul oncesi ve
ilkokul 6grencilerinden elde edilmistir.

Sayilar ve islemler 6grenme alani kapsaminda yapilan makalelerin 10 (%3)’u
ise etkinlik gelistirme/tasar1 makaleleridir. Bu kapsamda;

Makalelerin 8i etkinlik gelistirme, 2’si ise tasar1 makalesi kapsaminda ele alin-
mastir. Etkinlik gelistirme makalelerinin 4’ti ortaokul, 2’si okul 6ncesi ve 1’1 ilko-
kul 6grencilerine yonelik hazirlanmistir. Makalelerde sayma kavramina yoénelik
Ogrenme yoriingeleri, say1 dogrusu, islem onceligi, dogal sayilarla toplama islemi,
tam sayilar ve kesirler seklindeki konulara yonelik gesitli etkinlikler hazirlanarak
sunulmugtur. Farkli kitlelerdeki 6grencilere sunulan etkinlikler ise; dijital oyun,
webquest, ¢alisma yaprag, say ipleri ve say1 merdiveni seklindedir.

Tasar1 makalelerinin birinde 6. sinif diizeyinde kesir kavrami ve kesirlerle top-
lama ve ¢ikarma islemlerine yonelik bir tahmini yol 6grenme haritas1 gelistirilmis
onerilen ¢oklu temsillerin 6grencilerin konular1 kavramsal olarak 6grenmelerine
yardimei oldugu goriilmiistiir. Diger makalede ise GMEnin temel ilkeleri, 6gren-
cilerin matematiklestirme siireci ve ondalik kesirler konusuna iliskin informal
bilgileri g6z oniine alinarak etkinlikler gerceklestirilmis ve 4. sinif 6grencilerinin
ondalik kesirleri anlamlandirma siirecindeki kavramsal gelisim semalar1 ortaya
konulmustur.

TARTISMA, SONUC VE ONERILER

Aragtirmanin bu béliimiinde, arastirma problemi kapsaminda Tiirkiyede sayi-
lar ve islemler 6grenme alan1 temal1 yéntemlerine gore (etkisin bakilan, iliskisel,
yordama, derleme, 6lgek ve etkinlik gelistirme) ele alinan makalelerin konu egi-
limleri ve sonuglarina iligskin ulasilan sonuglar ve tartisma sunulmustur. Ayrica bu
boliimde bulgular boliimiiyle tekrara diismemek adina arastirmada 6n plana ¢ikan
sonuglar 6zetlenmistir.

Etkisine bakilan makalelerin konu egilimlerine ve ulasilan sonuglara iliskin
sonug ve tartisma
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Sayilar ve islemler Ogrenme alani temali gesitli demografik ozelliklerin
etkisinin incelendigi makalelerde de {izerinde en ¢ok calisilan 6zelliklerin bagar1
ve beceri seklinde oldugu belirlenmistir. Bu kapsamda ele alinan makalelerde
etkisinin incelendigi demografik degiskenler ise; cinsiyet, sinif diizeyi, mezun
olunan/okul tirii(diizeyi), anne baba egitim diizeyi, akademik basari, (okul 6ncesi/
matematik) egitim(i) alip/almama durumu, aile gelir diizeyi, ders ¢caligma/stire(si),
yag, mantiksal muhakeme yetenegi, problem tiirii/yapist ve O0gretim hizmeti
seklindedir.

Demografik 6zelliklerin etkisinin incelendigi basar1 makalelerine ait sonuglar
su sekilde ozetlenebilir: Bu 6zellik altinda yer alan makalelerin bir boliimiinde
(formal aritmetik ve gorsellestirme basaris, kesir kavramina ve kesirlerde tahmine
yonelik bagari, problem ¢ézme basarisi, islemsel ve kavramsal bilgi diizeyine ve
say1 duyusuna yonelik bagar1) cinsiyetin etkisinin olmadig1 (Altun ve Celik, 2018;
Aytekin ve Toluk Ugar, 2014; Birgin ve Giirbiiz, 2009; Can, 2019; Demird6gen ve
Kagar, 2010; Olkun vd., 2013; Orhun, 2007) goriliirken, bir bélimiinde de (yiiz-
deler ve dort isleme yonelik basari) kizlar lehine anlamli bir farklilagmanin oldugu
belirlenmistir (Aytekin Uslu, Kuzu ve Cil, 2020; Erdem Ozcelik ve Giirbiiz, 2018).
Arastirmanin bu sonucu yurt disinda yapilan arastirmalarla da paralellik goster-
mektedir (Reys, Reys ve Penafiel, 1991; Forrester ve Pake, 1998; Aunio vd., 2004).
Bununla birlikte sinif diizeyinin katilimecilarin performanslarini (say1 algilama,
tahmin ve problem ¢6zme basarilarini) artirdig1 (Artut ve Tarim, 2006; Aytekin
ve Toluk Ugar, 2014; Isik ve Kar, 2011) veya katilimcilarin performanslarini (ig-
lem niteligine ve basamak kavramini anlama diizeyine yonelik basar1) etkilemedigi
makalelerin de yer aldig1 gorillmistiir (Ding Artut ve Tarim, 2006; Kula ve Erdem,
2005). Aragtirmanin bu sonucu Dowker’ 1n (1997) ¢alismasinda yas1 digerlerinden
bityiik olan 6grencilerin daha mantikli tahmin tirettigi ve Aunio, Hautamaki, Heis-
kari, ve Luit (2006) tarafindan yapilan arastirmada elde edilen say: algilamasinin
yasa bagli olarak gelisim gosterdigi seklindeki bulgulariyla paralellik gostermekte-
dir. Ayrica anne baba egitim diizeyi, mantiksal muhakeme yetenegi, (Okul 6ncesi/
matematik) egitim(i) alip/almama durumu, aile gelir diizeyi, ders ¢aligma/stire(si),
yas, problem tiirii/yapisi, ve 6gretim hizmeti ve akademik basar1 seklindeki de-
mografik degiskenlerin sirasiyla say1 duyusu, kesirlere yonelik matematik basarisi,
sozel problemleri ¢6zme basarisi, saymaya yonelik problem durumlarima y6nelik
bagari, oran-orantiya ve dort isleme yonelik problem ¢ozme basarisi seklindeki
basarilar tizerinde etkili oldugu belirlenmistir (Altun ve Celik, 2018; Can, 2019;
Olkun vd., 2013; Olkun vd., 2014; Yaman, 2015).

Demografik 6zelliklerin etkisinin incelendigi beceri makalelerine ait sonuglar
ise su gekilde ozetlenebilir: Bu 6zellik altinda yer alan makalelerin bir bélimiinde
cinsiyetin bir takim beceriler tizerinde (rasyonel sayilarla islem yapma, say1 duyu-
su, problem ¢6zme ve modelleme becerileri) farklilasmadig1 goriiliirken (Giilbagci
Dede ve $engiil, 2016; Giirbiiz ve Birgin, 2008; Isik ve Es, 2019; Olkun vd., 2014),
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cesitli beceriler tizerinde (problem kurma becerisi, temel aritmetik islem becerisi
ve say1 duyusu becerisi) kiz 6grenciler lehine (Kula ve Erdem, 2005; Turhan Tiirk-
kan, 2018; Yenilmez ve Yildiz, 2018) veya farkli beceriler iizerinde (zihinden iglem
yapma becerisi ve dogal sayilarla tahmin becerisi) erkek 6grenciler tizerinde fark-
lilagtig1 belirlenmigtir (Aktas, Bulut ve Aktas, 2018; Cilingir ve Tiirniikli, 2009).
Bununla birlikte katilimcilar tarafindan yapilan islemlerin niteligi, tahmin, aritme-
tik islem ve rasyonel sayilarda islem yapma becerilerinin iist siniflara dogru arttig
goriliirken (Cilingir ve Tirniikld, 2009; Giirbiiz ve Birgin, 2008; Kula ve Erdem,
2005), problem ¢6zme becerilerinin sinif diizeyine gore farklilasmadig: belirlen-
mistir (Olkun vd., 2014). Becerilerin katilimcilarin sinif seviyesine gore farklilas-
masinda matematiksel kavramlarin, zihinsel olgunluga erismemis bireylere sadece
sozel ifadeler ve sembollerle verilmesinin (Piaget, 1952) etkili oldugu soylenebilir.
Ayrica katilimcilarin sayi duyusu, problem kurma, kesirlerde modelleme, hesapla-
mali tahmin becerilerinin sirasiyla mezun olunan /okul tiird (diizeyi), yas, say1 du-
yusu bileseni, ders galigma /stire(si), duyussal faktorler ve matematik /karne notu
seklindeki etkenlere gore farklilagtigi goriiliirken (Arikan ve Unal, 2013; Boz ve
Bulut, 2012; Cilingir ve Tiirniikli, 2009; Giilbagcr Dede ve Sengiil, 2016; Isik ve Es,
2019; Koparan ve Catakli, 2017; Yilmaz, 2017) kesirlerde modelleme becerilerinin
matematik /karne notu, anne baba egitim diizeyi, kardes say1s, aile gelir diizeyi ve
ders galigma /stire(si)ne gore farklilasmadigy gortlmistir (Isik ve Es, 2019).

Iliskisel odakli makalelerin konu egilimlerine ve ulagilan sonuglara iliskin
sonug ve tartisma

Sayilar ve islemler 6grenme alani temali ele alinan makalelerin kiigiik bir bolii-
miiniin (%6’s1n1n) ise iliskisel odakli makalelerden olustugu goriilmiistiir. fligkisel
caligmalar iki ya da daha ¢ok degisken arasindaki iliskiyi bu degiskenlere miidahale
edilmeden inceleyen ¢aligmalardir (Biiyiikoztiirk, Kilig Cakmak, Akgiin, Karade-
niz ve Demirel, 2013; Cohen ve Manion, 1998). Bu kapsamda ele alinan ¢aligmalar,
aragtirmacilara degiskenler arasindaki neden-sonug iligkisi hakkinda bilgi verirken
bu degiskenler arasinda neden-sonug seklinde yorumlanamaz (Biiyiikoztiirk vd.,
2013). Buradan hareketle 6ncelikle iki degisken arasindaki neden-sonug iligkisini
inceleyebilmek bu iki degisken arasindaki degisimleri incelemeyi gerektirebilir. Bu
durum ise iliskisel ¢aligmalarin aragtirmacilar tarafindan daha az tercih edilme-
sinin bir nedeni olabilir. Bu kapsamda ele alinan makalelerde daha ¢ok basar1 ve
beceri 6zelliginin incelendigi belirlenmistir.

Mliskisel odakli bagari makaleleri tizerinde en fazla aligilan alt 6grenme alaninin
kesirlerle islemler oldugu goriilmiistiir. Bu makalelerde en fazla iliskilendirilen alt
ozellik ise say1r duyusu performansi/(kesirlerde) tahmin basarisi seklindedir. Bu
kapsamda yapilan makalelerin sonuglar1 ise su sekilde ozetlenebilir: Ortaokul
ogrencilerinin kesirlerde tahmin basarilari ile sirasiyla kesirlerde islem bagarilar:
ve y1l sonu matematik basarilar1 arasinda orta diizeyde pozitif bir iliskinin oldugu
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(Aytekin ve Toluk Ucar, 2014), 6gretmen adaylarinin mantiksal muhakeme yete-
nekleri ve say1 duyusu performanslar arasinda da orta diizeyde pozitif bir iligkinin
oldugu goralmistir (Can, 2020). Bununla birlikte problemlerin baglam icerip/
icermemesi durumunda kural veya say1 duyusu temelli ¢6ziim yollarinin kulla-
nim oranlari ile 6grencilerin say1 duyusu performanslarinin incelendigi makalede
ise degiskenler arasinda anlaml bir iliskinin olmadig belirlenmistir (Can, 2019).
Aragtirmanin bu sonucunda baglamsal problemleri ¢6zmenin birden fazla bilissel
stireci kapsayan karmasik bir yapiy1 icermesi (Cooper, 1992; Wu ve Adams, 2006)
durumunun etkili oldugu soylenebilir.

Beceri 6zelliginin ele alindig: iliskisel odakli makalelerde ise daha ¢ok dogal
sayilar/islemler alt 6grenme alanlarinda yogunlasildig: gorilmistiir. Bu kapsamda
en fazla ele alinan alt 6zellik ise problem ¢6zme becerisidir. Incelenen makalelerde
ogrencilerin problem ¢zme becerileri ile matematik dersi bagarilar1 (Ozsoy, 2005)
ve aritmetik islem becerileri (Olkun vd., 2014) arasinda yiiksek diizeyde pozitif
bir iliskinin var oldugu gortilmustiir. Bununla birlikte 6grencilerin problem ¢6zme
becerileri ve akademik basarilar1 arasinda ise orta diizeyde pozitif ve anlamli bir
iliskinin oldugu tespit edilmistir (Ipek ve Malas, 2013). Aragtirmanin bu sonuglari
incelendiginde 6grencilerin problem ¢6zme becerilerindeki bagarilarinin mate-
matik dersi, akademik ve aritmetik islem becerilerine yonelik basarilarina pozitif
yonde etkisinin oldugu seklinde yorumlanabilir.

Yordama odakli makalelerin konu egilimlerine ve ulasilan sonuglara iliskin
sonug ve tartisma

Sayilar ve islemler 6grenme alani temali makalelerden sadece bes tanesinin
yordama makaleleri kapsaminda ele alindig1 goriilmiistii. Bu kapsamda yapi-
lan makalelerin ise beceri ve bagar1 6zellikleri altinda ve daha ¢ok dogal sayilarla
islemler alt 6grenme alani kapsaminda ele alindigy belirlenmistir. Beceri kapsa-
minda yapilan makalelerde katilimcilara ait sinif seviyesi ve 6z-yeterlik algis1 say1
duyusu becerisinin %14’tinti a¢iklarken cinsiyetin say1 duyusu becerisini yorda-
mada istatiksel olarak anlamli olmadig1 goriilmistiir (Takir, 2017). Singh (2009)
tarafindan ele aliman makalede de kiz ve erkek 6grencilerin say1 duyusu gerektiren
problemleri daha ¢ok rutin ve standart bir yaklasimla ele aldiklar1 ve cinsiyetin
say1 duyusu becerisini yordamadig1 goriilmiistiir. Bununla birlikte bir makalede
de 6grencilerin problem ¢6zme becerilerinin yaklasik %50 sinin temel aritmetik
becerilerle agiklandig1 goriilmiistiir (Olkun vd., 2014). Bu durum aritmetik bece-
risi zayif olan 6grencilerin problem ¢ozme becerilerinin de diisiik olabilecegi ya
da daha az gelisim gosterebilecegi seklinde yorumlanabilir. Bagar1 kapsaminda ele
makalelerde ise ortaokul ogrencilerinin matematik bagarilarinin yaklasik %55
inin ozyeterlik algilariyla ($engiil ve Erdogan, 2017), problem ¢6zme basar: dii-
zeylerinin %42’sinin ise problem kurma basari ile agiklandig goriilmiistiir (Uskun
Kuzu ve Cil, 2020).
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Derleme, ozel egitim, dlgek ve etkinlik gelistirme/tasar:1 makalelerinin konu
egilimlerine ve ulasilan sonuglara iliskin sonug ve tartisma

Bu makalelere ek olarak sayilar ve islemler 6grenme alani temali derleme
makalelerinin ¢ tanesinde ders kitaplar1 incelenmistir. Bunlarin iki tanesinde
oran-oranti konusundaki problemler temelinde kargilagtirmalar yapilirken (inci-
kabi ve Tjoe, 2013; Kh Elazzabi ve Kagar, 2018) bir tanesinde ise esittir isaretinin
ders kitabindaki kullanimina ve iliskisel diistinmeyi nasil etkiledigine yonelik bil-
giler sunulmustur (Yavuzsoy Kése ve Tanisly, 2011). Tki makalede matematik 6g-
retim programlari (Altiparmak ve Palabiyik, 2019; Karabey vd., 2019), 1 makalede
tersine ¢evirme prensibi (Acar, 2013), bir makalede ise Osmanlrnin klasik donem
hesap kitaplarindaki muhasebe matematigi eserlerinde yer alan ondalik kesirler
incelenmistir (Oguz, 2017). Bunlarla ozel egitime yonelik yapilan ii¢ makalede ise
dinleyerek islem yapma (Alptekin, 2019; Oztiirk ve Yikmis, 2020) ve nokta belirle-
me teknigine (Nuhoglu ve Eligin, 2013) yonelik bilgiler okuyucuya sunulurken bir
makalede de BDO kullanildig1 deneysel ¢alismalarin ele alindig1 betimsel analiz
calismasina yer verilmistir (Terzioglu, Curaoglu ve Yikmis 2019).

Sayilar ve islemler 6grenme alani temali 6zel egitim makalelerinin sayis1 yirmi
birdir. Aragtirmalarda 6rneklemi gérme engelli, matematik 6grenme giicliigii ve
zihinsel yetersizligi olma durumuna sahip 6grencilerle ¢aligilmistir. Ele alinan
makalelerin on {i¢li tek denekli deneysel arastirma modeliyle yiiriitiilmiistiir.
Yiiriitiilen bu makalelerde 6grencilerin temel diizeydeki toplama (Balgik, 2015; Kot,
Somez ve Yikmus, 2017; Oztiirk vd., 2016), ¢ikarma (Badir Polat ve Yikmus, 2019),
toplama ve ¢ikarma (Ar1 vd., 2010; Kog ve Korkmaz, 2019), carpma (Alptekin,
2019; Kiigiikozyigit ve Ozdemir, 2017), bélme (Alptekin, 2019; Yikmig ve Cetin,
2010), say1 duyusu (Oztiirk Akkan, Biiyiiksevindik ve Kaplan, 2019), rakamlarla
nesneleri eslestirme (Oztiirk ve Yikmis, 2020) ve problem ¢dzme becerileri (Kot
ve Yikmis, 2017) Gizerine ¢esitli 6gretim/yontem/stratejilerin etkileri incelenmistir.
Incelenen makaleler sonucunda bagimsiz degiskenlerin belirlenen beceriler
tizerinde olumlu etkiye sahip oldugu saptanmistir. Durum ¢alismasi niteliginde ele
alman dort makalede ise 6zel egitim 6gretmenlerinin matematik dersine yonelik
yapilan ¢aligmalarla ilgili goriig ve 6nerileri (Yikmis Onciil ve Acar, 2013), 6gretmen
adaylarinin matematiksel becerilere uyarlanan 6gretimsel etkinlikleri kaynastirma
Ogrencisine uygulanmasi siirecinde karsilagtiklari durumlar ile matematik
6grenme gligligii yasayan 6grencilerin sinif ortamindaki davraniglar: ele alinmugtir
(Acar ve Higde, 2018; Firat ve Erdem, 2019; Hacisalihoglu Karadeniz, 2019) .

Sayilar ve islemler 6grenme alani temal: etkinlik ve tasar1 makalelerinin sa-
yis1 ise ondur. Bunlardan sekizi etkinlik gelistirme makalesi kapsaminda olup bu
makalelerde sayma kavramina yonelik 6grenme yoriingeleri (Can, 2020), sayma
sistemleri (Ozdemir ve Goktepe Yildiz, 2015), say1 dogrusu (Altun, 2002; Bintas,
1999), islem 6nceligi (Oksiiz, 2009), dogal sayilarla toplama iglemi (Artut ve Tarim,
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2004), tam sayilar (Sanli ve Isik, 2020) ve kesirler (Kurtulus , Artan ve Giimisgey-
rek, 2017) seklindeki konulara yonelik dijital oyun, webquest, ¢caligma yapragi, say1
ipleri ve say1 merdiveni seklinde etkinlikler sunulmustur. Tasar1 kapsaminda yap:-
lan makalelerin birinde 6. sinif diizeyinde kesir kavrami ve kesirlerle toplama ve
¢ikarma iglemlerine yonelik bir tahmini yol 6grenme haritas: gelistirilmis (Eroglu
Camcai ve Tanisli, 2019), digerinde ise GME ilkeleri dogrultusunda 6grencilerin
ondalik kesirler konusuna iliskin informal bilgileri goz ontine alinarak etkinlikler
gerceklestirilmis ve bu siiregteki kavramsal gelisim semalar1 ortaya konulmustur
(Uga ve Saracaloglu, 2017).

Sayilar ve islemler 6grenme alani temali ele alinan makalelerde yedi tane 6l-
¢ek gelistirme makalesinin mevcut oldugu goriilmiistiir. Bu makalelerin bes tanesi
aragtirmacilar tarafindan gelistirilirken iki tanesi Tiirk¢eye uyarlanarak gecerlik ve
giivenirlik aligmasi seklinde ele alinmustir. Incelen bu makalelerin dordii say1 du-
yusu {izerine (Alkas Ulusoy ve Sahiner, 2017; Cekirdekgi, Sengiil ve Dogan, 2017;
Iymen Ikizoglu ve Duatepe Paksu, 2016; Kayhan Altay ve Umay, 2013) biri ise onda-
lik gosterime yonelik 6lgek gelistirme ¢alismalarindan (Ersoy ve Bayraktar, 2018),
ikisi ise erken aritmetik (Kaira ve Daglioglu, 2019) ve sayma ilkelerine y6nelik ge-
gerlik ve giivenirlik ¢alismalarindan olugmaktadir (Pekince ve Daglioglu, 2017).

Tiim bu aragtirma sonuglarindan hareketle alana katki saglayabilecegi diistinii-
len 6nerilere asagida yer verilmistir.

Sayilar ve islemler Ogrenme alani temali gesitli demografik ozelliklerin
etkisinin incelendigi makalelerde arastirmacilar tarafindan daha ¢ok kesirler(le)/
islemler ve dogal sayilar(la)/islemler alt 6grenme alanlar1 kapsaminda bagar1 ve
beceri 6zellikleri tizerinde yogunlasildig goriilmistiir. Buradan hareketle farkli alt
6grenme alanlari (¢arpanlar ve katlar, oran, oran oranti, yiizdeler, rasyonel sayilar,
karekoklii ifadeler ve kiimeler) kapsaminda basari ve beceri 6zelliklerinin yani sira
kavram yanilgis1 ve duyussal faktorlerin de yer aldig1 farkl 6zelliklere yer verilebi-
lir veya bu 6zelliklerin yer aldig1 ¢caligmalarin sayilar: artirilabilir.

Sayilar ve islemler 6grenme alani temali etkinlik ve tasari ile 6l¢ek gelistirme
makalelerinde aragtirmacilar tarafindan daha ¢ok say1 duyusu, sayilar ve kesirlere
yonelik ¢alismalara yer verildigi goriilmistiir. Buradan hareketle farkl: alt 6gren-
me alanlar1 (rasyonel sayilar, yiizdeler, oran oranti, kiimeler, ¢arpanlar ve katlar
ve karekoklii ifadeler) kapsaminda yapilacak olan yeni akademik ¢aligmalara yer
verilebilir veya bu ¢aligmalarin sayilar artirilabilir.

Sayilar ve islemler 6grenme alani temali iliskisel odakli makalelerin sayica gok
az oldugu gorilmiistiir. Buradan hareketle basari, beceri, kavram yanilgis1 veya
farkls 6zelliklerin ele alindig: iliskisel odakli ¢alismalara yer verilebilir veya bu ¢a-
ligmalarin sayilar: artirilabilir.
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Cikar Catismasi

Makalenin yazarlar: arasinda, ¢aligma kapsaminda herhangi bir kigisel ve finansal
¢ikar catismasi bulunmamaktadir.

Yazar Katki Oranlari

Calismanin Tasarlanmasi (Design of Study): RK(%50), FB(%50)
Veri Toplanmasi (Data Acquisition): RK(%50), FB(%50)

Veri Analizi (Data Analysis): RK(%50), FB(%50)

Makalenin Yazimi (Writing Up): RK(%50), FB(%50)

Makalenin Gonderimi ve Revizyonu (Submission and Revision): RK(%50),
FB(%50)

Makalenin Hazirlanmasi: Caligma birinci yazar ile ikinci yazarin danigmanliginda
yuriitiilmis olan yiiksek lisans tezinin bir kismindan gelistirilerek 6zetlenmistir.
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A CONTENT ANALYSIS OF THE NUMBERS AND OPERATIONS
LEARNING AREA-THEMED ARTICLES PUBLISHED IN TURKIYE
RELATED TO THEIR TOPIC TRENDS AND RESULTS

ABSTRACT

This study aims to explore the articles reviewed according to their methods
(variables whose effects were investigated, relational, predictive, review, measu-
rement tool and activity development) in the numbers and operations learning
area themed in mathematic education in our country within the scope of topic
trends and results. The research was designed with the descriptive content analysis
method. Totally 5021 volumes belonging to 124 magazines published in Turkey
were investigated; 301 articles were reached and the obtained data were analysed
with the descriptive analysis method within the scope of the research. The results
are as follows: It was realised that mainly the effect of gender variables related to
fractions and natural numbers on the achievement concept was investigated in the
articles, in which the effect of various demographic features. It was determined
that gender did not demonstrate differences in formal arithmetic and visualisation
achievement, the fraction concept and achievement related to estimations in frac-
tions, problem-solving achievement, operational and conceptual knowledge level
and achievement concepts related to number sense; on the other hand, it indicated
the difference in favour of female students in the achievement related to rates and
four operations. It was noticed that the number of reviewed articles whose study
focus was correlational and predictive was low, mainly the fractions and operations
with natural numbers sub-learning areas were studied. While the most associa-
ted sub-feature in the correlational articles was determined as the number sense
performance/prediction achievement (in fractions), problem posing achievement,
self-efficacy perception, gender and arithmetic skills were included in the predic-
tive articles.

Keywords: Arithmetic Operations, Content Analysis, Curriculum, Numbers.

ek

TURKIYE'DE YAYIMLANAN SAYILAR VE iSLEMLER OGRENME
ALANI TEMALI MAKALELERIN KONU EGILIMLERINE VE ULASILAN
SONUGCLARINA iLiSKIN ICERIK ANALIZI
0z

Bu ¢aligmanin amact tilkemizde matematik egitiminde sayilar ve islemler 6g-
renme alani temali yontemlerine gore (etkisine bakilan degiskenler, iliskisel, yor-
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dama, derleme, 6l¢me araci ve etkinlik gelistirme) ele alinan makaleleri; konu
egilimleri ve sonuglari kapsaminda incelemektir. Aragtirma betimsel icerik analizi
yontemi temel alinarak tasarlanmistir. Aragtirma kapsaminda tilkemizde yer alan
124 dergiye ait toplam 5021 say1 incelenerek 301 makale belirlenmis ve ulasilan
veriler betimsel analiz yontemiyle analiz edilmistir. Elde edilen sonuglar su sekil-
dedir; Cesitli demografik ozelliklerin etkisinin ele alindig1 makalelerde agirlikli
olarak kesirler ve dogal sayilara yonelik cinsiyet degiskeninin basar1 kavrami {ize-
rindeki etkisinin incelendigi goriilmiistiir. Cinsiyetin formal aritmetik ve gorsel-
lestirme basarisi, kesir kavramina ve kesirlerde tahmine yonelik bagari, problem
¢ozme basarisy, islemsel ve kavramsal bilgi diizeyine ve say1 duyusuna yonelik ba-
sar1 kavramlari tizerinde farklilik gostermedigi, yiizdeler ve dort isleme y6nelik ba-
sarilar tizerinde ise kiz 6grenciler lehine farklilik gosterdigi belirlenmistir. Caligma
odag iliskisel ve yordama seklinde ele alinan makale sayilarin az oldugu, agirlikli
olarak kesirlerle ve dogal sayilarla islemler alt 6grenme alanlar1 tizerinde ¢alisildig
goriilmiistiir. {liskisel makalelerde en fazla iliskilendirilen alt 6zellik say1 duyusu
performansi/(kesirlerde) tahmin bagarisi seklinde belirlenirken, yordama makale-
lerinde problem kurma basarisi, 6z yeterlik algisi, cinsiyet ve aritmetik becerileri
seklinde yer almigtir.

AnahtarSozciikler: Aritmetik islemler, kerikAnalizi, O gretim Programi, Sayilar.

2

INTRODUCTION

Values and competencies, which ensure the unity between knowledge, skills
and behaviours, tried to be acquired by individuals in the curricula, have a signif-
icant place in the perspective of today’s education system (Ministry of National
Education [MoNE], 2018). The aim of the education system, which is integrated
with these values and competencies, is to educate individuals who have the char-
acteristics of keeping up with today’s science and technology, are entrepreneurial,
problem-solving, productive, internalise their national and spiritual resources, etc.,
and can understand and do mathematics (National Council of Teachers of Mathe-
matics [NTCM], 2000; MoNE, 2018). To understand mathematics in mathematics
education integrated with values and competencies, it is primarily necessary to
obtain basic information, and associate this information with each other and with
real-life situations (Baltali, 2018). This situation directs us to number and counting
skills which play a basic role in acquiring abstract and high-level skills (Foster et
al,, 2015; Foster et al., 2016) such as algebra, geometry, data analysis, measuring
(National Research Council [NRC], 2009), and constitute the basis for academic
achievement (Duncan et al., 2007).
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When the literature relevant to number and counting concepts is reviewed, it is
stated that these two concepts are interrelated (Aktas Arnas, 2004), children, who
want to estimate numbers, use the counting method to do this (Gelman & Tucker,
1957). Besides, it is observed that the children progress in a certain structure, re-
spectively, in the forms of verbal counting, regular counting, one-to-one matching,
cardinality, abstraction, and order independence in terms of number and counting
skills in acquiring the number concept (Gelman & Gallistel, 1978). This process
which starts from the preschool period leaves its place to various skills for the four
operations when it comes to primary school (Arthur Baroody, 2006, p. 22). These
skills, which form the basis of primary school mathematics (NTCM, 2000), are
known that it also forms the basis for advanced mathematical skills required in
modern sciences (Campbell & Xue, 2001).

This significance that the numbers enabled them to have a wide place in the rel-
evant literature and the curricula. That is, it was determined that the numbers (and
operations) learning area had the highest number of functions and course periods
in the teaching curricula (flhan & Aslaner, 2019; MoNE, 2005, 2009, 2013, 2015,
2018). The numbers and operations learning area consists of various sub-learning
areas which include the relationships between numbers and number sets and be-
tween numbers and operations (MoNE, 2005, 2009, 2015, 2018). In this context,
when the functions related to numbers and operations in the preschool period
were analysed, many studies, which consisted of mainly the number concept de-
velopment and awareness about counting, grouping, comparing and ordering ob-
jects (Albayrak et al., 2019; Aydogan & Servet, 2011; Demir & Ciftci, 2018; Nisan,
2017; Olkun et al,, 2013), problem solutions within the scope of simple operation
skills (Olkun et al., 2013; Yiice & Sezer, 2021) were encountered. At the primary
and secondary school level, it was noticed that several studies were conducted in
various sub-learning areas such as natural numbers and operations with natural
numbers (Ercive & Narly, 2019; Paydar & Dogan, 2021; Paydar et al., 2020; Ulu,
2017), fractions and operations with fractions (Akbas, 2019; Kesan & Kaya, 2018;
Sevgi & Caglikdse, 2020; Tekin Sitrava, 2020; Yavuz Mumcu, 2015; Yigit & Ipek,
2015), rational numbers and operations with rational numbers (Macit & Nacar,
2019; Yavuzsoy Kose & Kiziltoprak, 2020; Yenilmez & Yildiz, 2018), integers and
operations with integers (Bozkurt & Polat, 2011; Isik, 2011; Kog Sanh & Isik, 2020;
Soydan et al., 2022), rates (Erdem et al., 2018; Yiikselen & Kepceoglu, 2021), ratio
and proportion ($engiil & Erdogan, 2017; Sermetoglu & Baki, 2019; Yildirim Akar,
2020) and square root expressions (Akin, 2019; Ozdemir vd., 2017; Toluk Ugar,
2016) within the scope of the numbers and operations learning area. While many
studies which were conducted create a source of wealth in the literature, they also
make it difficult for researchers to follow the literature on these studies.

While examining the studies conducted on a definite topic in mathematics ed-
ucation in specific intervals enables the opportunity for the researchers, teachers
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and educators to scientific inquiry opportunity, it is also seen as a source of light for
further research (Altan et al., 2021; Cohen et al., 2007). In this scope, it is realised
that there are studies investigating the trends related to a subject such as general
trends in mathematics education (Ar1 & Demir, 2020; Kutluca et al., 2018; Yasar
& Papatga, 2015; Altan et al., 2021) and mathematical model and modelling (Al-
bayrak & Ciltas, 2017; Birgin & Oztiirk, 2021; Yenilmez & Yildiz, 2019), problem
and problem-solving (Coskun & Soylu, 2021; Ozturan Sagirhi & Bas, 2020), num-
ber sense (Birgin & Peker, 2021) and metacognition (Bas & Ozturan Sagirli, 2017;
Kandal & Bas, 2022). In line with these reviewed studies, no study was found in
which the subject trends and results of the articles discussed were examined and
evaluated according to their methods (variables, the effects of which were exam-
ined, relational, predictive, review, measurement tool and activity development)
related to numbers and operations themed in mathematics education. Considering
this, it was aimed in this study presents as a whole to researchers and educators by
examining the subject trends and results of the articles dealt with according to their
methods in the field of numbers and operations learning themed in Turkey (vari-
ables whose effects were examined, relational, predicting, review, measurement
tool development and activity development) and presenting the table formed in
this direction, and contribute to the mathematics education by laying the ground-
work for new studies to be carried out in this context. According to this purpose,
the following research questions were tried to be answered within the scope of the
articles conducted on numbers and operations learning themes in preschool, pri-
mary and secondary school levels in Turkey and published in journals in Turkey.

1.  What are the subject trends and results of the articles, in which the effects
of various variables are investigated?

2. What are the subject trends and results of the correlational articles?
3. What are the subject trends and results of the predictive articles?
4.  What are the subject trends and results of the review articles?

5.  What are the subject trends and results of the measurement tool develop-
ment articles?

6. Whatare the subject trends and results of the activity development articles?

METHOD

This study aims to examine the topic trends and results of the articles reviewed
according to their methods (variables whose effects were examined, relational,
predicting, review, measurement tool development and activity development) in
numbers and operations learning areas in Turkey. In this scope, the study was de-
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signed with the descriptive content analysis method. It is aimed to shed light on
new studies to be done by considering the trends and results of all studies on a
subject in a descriptive dimension in the descriptive content analysis (Cohen et al.,
2007; Miles & Huberman, 1994).

Data Collection

In the data collection process, firstly 124 journals, which are the faculty of edu-
cation journals, journals of social sciences institutes and journals which can be re-
viewed online and belonged to private organisations and institutions published in
Turkey, were determined. Totally 1617 Volumes and 5021 issues of these journals
were reviewed by including all of the issues of these journals published in 2020. In
the second part of the data collection process, each issue was examined separately.
The articles were reviewed within the scope of the sub-learning areas and functions
in the curriculum with the keywords such as numbers, natural numbers, integers,
the four operations and/or skills, arithmetic, arithmetic operations, ratio propor-
tion, sets, multipliers and multiples, proportional reasoning, fractions, operations
with fractions, rational numbers, operations with rational numbers, exponents and
square root expressions. In addition, the articles with the words such as verbal
problems, problem-solving and problem-posing were examined in line with the
functions within the scope of numbers and operations learning area. In this sta-
ge, the articles whose samples were foreign were excluded from the research. In
the third stage of the data collection process, it was aimed to classify the articles
by considering the 2013 preschool curriculum and primary and secondary school
2018 Mathematics Lesson Curriculum, learning numbers and operations and the
sub-learning areas. It was noticed that there were articles consisting of secondary
school curricula among the articles recorded with this purpose. Because the secon-
dary and high school functions were in a different learning area and the numbers
and algebra were together in a learning area in the high school curriculum, the ar-
ticles consisting of the high school curriculum were excluded from the research. At
the end of this stage, 301 articles were recorded and made ready for data analysis.

Analysis of the Data

A content analysis method was employed in the analysis of the data. The basic
purpose of content analysis is to reach the concepts that can explain the obtained
data. Unnoticed concepts and themes can be reached by subjecting the data sum-
marised and interpreted in the descriptive analysis to a deeper process in content
analysis (Yildirim & Simsek, 2011, p.242).

The data analysis process of the articles related to numbers and operations le-
arning themed area which was examined according to their methods (variables
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whose effects were examined, relational, predicting, review, measurement tool de-
velopment and activity development) consists of two parts as the analyses of subje-
ct trends and reached results. In the first stage of the data analysis of the articles re-
lated to their subject trends, 301 articles were examined and were primarily coded
in two different levels according to their sub-learning areas as primary school and
secondary school within the scope of numbers and operations learning area in the
secondary school curriculum. In the second stage, the articles were examined wit-
hin the context of six study focuses according to their methods as variables whose
effects were examined, relative, predicting, review, measurement tool development
and activity development by taking the draft developed by Bas and Ozturan Sagirl
(2017) into consideration. In the last stage of the data analysis related to their sub-
ject trends, the articles, which take place under each study focus, were analysed
within the scope of the categories determined as achievement, skill, misconcepti-
on, behaviour, readiness level, and curriculum/(program) service/quality. While
the data analysis process was carried out according to the categories created within
the scope of the study focuses, the features, mentioned above, such as achievement,
skills, misconception etc. were taken into account. For instance, the articles which
were examined related to the achievement level in the “Operations with Natural
Numbers” sub-learning area or situation, were analysed by determining various
sub-headings for achievement in the form of problem-solving achievement, prob-
lem posing achievement, number sense performance and number perception ac-
hievement and handled under the category of achievement.

A draft list was created with the categories under each study focus as the main
heading and the codes under the categories as sub-headings in this analysis pro-
cess. The codes under the categories were given in the findings section. The study
focus which has been created and the category list are presented in Figure 1.
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The Study Focuses and Categories Used in the Studies |

studies whose efect Relational Predictive Review Measure Activity/Design
was analysed Studies Studies Studies Development Development
Studies studies

Achievement Achievement Achievement

skill

skill | ‘ skill ’

Misconception Behaviour

curriculum/(progra
m) service/quality

Readiness Level

LI

Figure 1. The Study Focus Used in the Data Analysis Process and Category List

The analysis process developed by using the study focus and category list pre-
sented in Figure 1 was carried out as follows.

1. The articles were analysed in the process by considering their sub-problems
rather than their aims. For instance, when the article, whose aim was to help the se-
condary school seventh graders learn the fractions and rational numbers concepts
more meaningfully and permanently by researching their information and thou-
ghts related to these concepts, was analysed considering its aim, the sub-problems
of the study were taken into account to clarify the situation meant with “meanin-
gful and permanent learning related to fractions and rational number concepts”
In this context, the problems of the effects of gender and school variables related
to fractions and rational numbers were investigated from the sub-problems of the
article as “Do the thoughts of students about the fractions and rational numbers
differ significantly according to gender and schools?”, “ Do the thoughts of secon-
dary school seventh graders differ, related to benefitting from technique and tech-
nology in mathematics teaching, according to their gender, schools, and parents’
education status?

2. Among the articles, only those related to numbers and operations learning
areas from the expressions in the purpose, problem and sub-problem were sub-
jected to the analysis. For instance, since some students’ modelling skills related
to the Operations with Fractions sub-learning area was investigated in the article
with the heading of “investigation of the secondary school students’ skills of mo-
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delling the operations with fractions, mathematics attitudes and the relationship
between them according to some independent variables”, the article was evaluated
under the category of skill. The side of attitude towards mathematics was excluded
from the analysis since it was not within the scope of the numbers and operations
learning area.

3. In the analysis of the articles, codes and categories were created by conside-
ring how the concepts in the articles were used. For instance, the article with the
heading “the development of number concept among the 5-7 year-old-children
and using counting in problem-solving” is recognised within the scope of both
achievement and skill categories at first sight. However, when the content of the
article was examined, it was understood that the achievement that the 5-7 ye-
ar-old-students demonstrated was investigated and in this scope, the article should
be analysed within the scope of the achievement category which was in the natural
numbers sub-learning of the article and was coded in this direction.

4. It was noticed during the analyses that each article was examined within the
scope of its subject; sometimes one, sometimes more than one sub-learning. Ac-
cordingly, code and category analysis related to different sub-learning areas in the
same article was performed. For instance, how the number sense performances of
the pre-service teachers related to fractions, decimal notation and integers differ
according to their logical thinking skills were studied in the article called “investi-
gating the number sense performances of the primary school teachers according to
their logical thinking skill”. During the analysis of the article, it was analysed in the
achievement category by coding one by one to the sub-learning areas as fractions,
decimal notation and integers

In the stage that consisted of the second part of the data analysis process, the
articles reviewed according to their methods related to the numbers and operati-
ons learning area were analysed according to the reached results. In this stage, to
be able to analyze the articles in the context of the results, within the scope of the
study focuses determined in the subject part, the results of the quantitative artic-
les were coded as difference/no difference, relationship/no relationship, effect/no
effect, explained/ not explained, the results of qualitative data were coded by exa-
mining directly. Primarily in this context, whether there were articles suggesting
the same result or not in similar studies was determined. If there were studies with
the same result, these were presented. In addition, while expressing the findings of
this section, care was taken to adhere to the content of the subject section of the
articles.
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Validity and Reliability

who was an expert in the qualitative method area was applied, according to
his feedback and recommendations, arrangements were held in the process. For
instance, in the S88 coded article whose method was not specified, the data on the
solution strategies used by middle school students in ratio-proportion questions
requiring proportional reasoning were collected with the help of the proportional
reasoning test and then subjected to descriptive statistics. This research was analy-
sed with a descriptive study code in the quantitative category by reaching a con-
sensus and considering the subject, problem, and data collection tool of the study.

In the analyses, the coding and analysis operations were repeated by the re-
searcher for the reliability of the coding operation. The results obtained and the
compatibility of the coding with the previous one was found as 93%. The parts
coded separately were clarified by taking the expert opinion and the findings were
prepared to be ready for the report.

Ethics Committee Approval
(There is no requirement of Ethics Committee Approval for review articles)

In this study, all the rules specified to be followed within the scope of
“Higher Education Institutions Scientific Research and Publication Et-
hics Directive” were complied with.

The Title of The Ethics Committee: Erzincan Binali Yildirim University
Human Research Ethics Committee

Approval Date: 22/01/2021
Ethics Document’s Number: 2021/01-28

FINDINGS

The articles analysed in the numbers and operations learning themed area were
primarily analysed within the scope of the six studies as variables, the effects of
which were examined, relational, predictive, review, measurement tool and activity
development and were analysed within the scope of all the sub-learning areas.

Because the number of the sub-learning areas was high and the findings made
the presentation difficult, the findings were presented as follows with the codes and
categories under the study focus. The results of the articles under each category are
discussed separately under each code within the category. In addition, to reflect the
purposes of the researchers in findings as much as possible, the terms they used
were tried to be presented as they were.
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Findings related to the subject trends and results of the articles whose effects

were examined

Within the context of 41 (13%) of the articles reviewed in the frame of num-
bers and operations learning themed area or in a part of it, the effects of various
demographic features (gender, class level, graduated school type (level), parents’
education level, academic achievement, the state of getting/not getting the course
(pre-school/mathematics education, family income level, study duration, age,
logical reasoning skill, problem type/form) the state of getting or not getting the
course, socio-economic level, parents’ education level etc) on the concepts such as
achievement, skill, misconception etc. were investigated. The codes and categories
used in the articles examined in this scope are presented in Figure 2.

Achievement Category

Skill Category

> Gender (11)

> Class level (7)

> Graduated school type (level) (2)
> Parents’ education level (2)

> Academic achievement (2)

- Family income level (1)
> Study duration (1)

> Age (1)

> Logical reasoning skill(1)

> Problem type/form (1)

> The state of getting/not getting the course

(pre-school/mathematics education) (1)

> Gender (10)
> Class level (7)
> Graduated school type (level)) (2)

> Study duration (2)

N2

Affective factors (2)

> Mathematics /report note (2)

N

parents’ education level (1)

N

Age (1)
> Number of siblings (1)
> Family income level (1)

> Number sense components (1)

Readiness Level Category

Misconception Category

> Age (1)
- Parents’ education level (1)
> The state of getting/not getting (pre-school/

mathematics education) (1)

> Class level (1)

> Graduated school type (level)(1)

mathematics education) (1)

Curriculum/(program) service/quality Category

> The state of getting/not getting (pre-school/

- Family income level (2)

Figure 2. Code and Categories Covered in Articles Examining the Impact of Demographic

Characteristics
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When we analyse Figure 2, it is seen that the articles reviewed to determine the
effect of demographic characteristics in the field of numbers and operations learn-
ing consist of 5 categories as achievement, skill, misconception, teaching/operation
quality and readiness level and different codes under these categories. each of the
codes and categories created in the articles, in which the effect of 14 demographic
variablesin total was examined, was examined by handling under different headings.

1. Achievement Category: the demographic features in this category consist of
11 codes as gender (11), class level (7), graduated school type (level) (2), parents’
education level (2), academic achievement (2), the state of getting/not getting (pre-
school/mathematics) education (1), family income level (1), study duration (1),
age (1), logical reasoning skill (1) and problem type/form (1). The achievements on
which the demographic features have an effect under these codes are formal arith-
metic and visualisation achievement for operations with fractions, estimation skills
for fractions, performance for operational and conceptual knowledge related to ra-
tional numbers, problem-solving achievement, etc. Similarly, the sub-learning areas
in which the articles examined within this context are fractions (8), operations with
natural numbers (6), natural numbers (5), operations with fractions (4), the subtrac-
tion/multiplication/division operation with natural numbers (4), addition operation
with natural numbers (2), operations with rational numbers (2), decimal notation
(2), rates (1), ratio and proportion (1), integers (1) and square root expressions (1).

1.1.When the results of the articles examined with the gender (11) code were an-
alysed, it was determined that the participants’ various performance/achievements
such as formal arithmetic and visualisation achievement, achievement related to
fraction estimation, problem-solving achievement, number sense performance,
the achievement for operational and conceptual knowledge level and achievement
for the concept of digit value did not differ according to gender in general, only
in two articles in which the participants’ achievement levels related to rates and
the four operations were investigated, the female students were found to be more
successful compared with male students.

1.2. When the results of the articles examined with the class level (7) code were
analysed, it was realised in three articles that the students’ number perception, esti-
mation and problem-solving achievements increased through the upper classes, in
two articles, in which their achievements related to the operation feature and their
understanding levels for digit concept, the class level did not affect the participants’
performance.

1.3. When the results of the articles examined with the graduated school type (lev-
el) (2) code were analysed, it was determined that the achievements of secondary
school seventh graders on fractions and rational numbers did not differ according
to school.
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1.4. When the results of the articles examined with the parents’ education level (2)
code were analysed, it was noticed that the students’ mathematics achievements for
fractions changed only according to their father’s education level.

1.5. When the results of the articles examined with the academic achievement (2)
code were analysed, while academic achievement in Turkish courses did not affect
students’ achievements in solving contextual/non-contextual problems, mathema-
tics course academic achievement was found to affect their achievements.

1.6. When the result of the article examined the state of getting/not getting the
course (pre-school/mathematics education) (1) code was analysed, it was stated that
the pre-service teachers who got the mathematics education had higher number
sense performances.

1.7. When the result of the article examined with the family income level (1) code
was analysed, the students with high family income levels also had higher mathe-
matics achievements related to fractions.

1.8. When the result of the article examined with the study duration (1) code was
analysed, 6grencilerin sozel problemleri ¢ézme basarilar: {izerinde onlara prob-
lemleri ¢6zmeleri i¢in verilen siirenin etkili oldugu gériillmustiir.

1.9. When the result of the article examined with the age (1) code was analysed, it
was observed that the students’ ages were effective in their performances in prob-
lem situations that necessitate counting.

1.10. When the result of the article examined with the logical reasoning skill (1)
code was analysed, it was stated that the pre-service teachers’ number sense perfor-
mances related to fractions and decimal fractions differed according to their logi-
cal reasoning skills. However, it was observed that the pre-service teachers’ num-
ber sense performances did not differ according to their logical reasoning skills in
the questions including integers.

1.11. When the result of the article examined with the problem type/form (1) code
was analysed, it was concluded that the problem type or structure related to ratio
proportion affected the student’s problem-solving achievements.

2. Skill Category; The demographic features in this category consist of 11 codes
as gender (10), class level (7), graduated school type (level) (2), study duration (2),
affective factors (perception, confidence, and susceptibility to error/belief about
being successful) (2), mathematics/report score (2), parents’ education level (1),
age (1), number of siblings (1), family income level (1) and number sense com-
ponents (1). The skills in which the demographic features” influences were inves-

OMU EFD, 2023, Cilt 42, Sayi 2, Sayfa 853-946



Riiveyda KANDAL, Fatih BAS

tigated under these codes are estimation sKkills related to operations with natural
numbers, problem-solving skills, skill to make operations in rational numbers
using different representations, number sense skills, etc. the sub-learning areas of
the articles examined in this scope are as operations with fractions (14), operati-
ons with natural numbers (9), addition/subtraction/multiplication operation with
natural numbers (7), division operation with natural numbers (6), operations with
rational numbers (3), decimal notation (2), natural numbers (1), rational numbers
(1) and fractions (1).

2.1. When the results of the articles examined with the gender (10) code were
analysed, it was determined that the problem-posing skill related to operations
with fractions, basic arithmetic operation skill and number sense use skill differed
in favour of girls, mental operation skill and estimation skills with natural numbers
differed in favour of boys. In addition, no difference was observed in terms of gen-
der in four articles in which the operation with natural numbers, numbers sense
use, problem-solving and modelling skills.

2.2. When the results of the articles examined with the class level (8) code were
analysed, the participants” basic arithmetic operation skills, estimation skills and
skills to make operations by using different representations of rational numbers
and the features of operations made by participants differed in upper classes, prob-
lem solving skills did not differ according to class level.

2.3. When the results of the articles examined with the graduated school type/level
(2) code were analysed, kodu ile ele alinan makalelerin sonuglar1 analiz edildigin-
de okul tiiriiniin 6grencilerin say1 duyular: {izerinde anlamli farklilik olusturdugu
gorilmustiir.

2.4. When the results of the articles examined with the study duration (2) code
were analysed, it was determined that while the students’ problem-posing skills
related to the four operations differed according to study duration, the study dura-
tion did not have any effect on the students modelling skills with fractions.

2.5. When the results of the articles examined with the affective factors (percepti-
on, confidence, and susceptibility to error/belief about being successful) (2) code were
analysed, it was determined in one article that the modelling skills with fractions
differed according to students’ belief in being successful in mathematics, and in
another article, perception, confidence and sensitivity to estimation affected stu-
dents’ computational estimation skills.

2.6. When the results of two articles examined with the mathematics /report sco-
re (2), 2.7. parents’ education level (1), 2.8. number of siblings (1), and 2.9. family
income level (1) codes were analysed, it was determined in one article that family
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income level, parents’ education level and the number of siblings did not make
a difference in the modelling skills of students with fractions, while in the other
article, it was seen that mathematics/ report scores made a difference on both mo-
delling and estimation skills of students.

2.10. When the results of two articles examined with the 2.11. age (1) and number
sense component (1) codes were analysed, it was determined that the number sense
development of older children with more experience was better and the number
sense component had a positive effect on students’ use of number sense.

3. Misconception Category: The demographic features in this category consist
of 3 codes class level (1), graduated school type (level) (1) and the state of get-
ting/not getting the preschool/ mathematics education (1). The misconceptions in
which the effects of demographic features under these codes are investigated were
the misconception for division operation with rational numbers in an article, and
the misconception related to fractions and operations with fractions in two other
articles. The sub-learning areas of the articles examined in this scope are fractions
(3), operations with fractions (3) and operations with rational numbers (1).

3.1. When the results of the articles examined with the class level (1), 3.2. gradu-
ated school type (level)(1) and 3.3. the state of getting/not getting (preschool/mathe-
matics) education (1) codes were analysed, it was determined that the students in
different class levels had similar misconceptions related to the division operation
with rational numbers, the graduated school type and the state of getting/not get-
ting preschool/mathematics education did not create any difference in determi-
ning their misconceptions related to fractions.

4. Teaching program (curriculum) service/quality category: The demographic
features in this category consist of one code as family income level (2). The sub-lear-
ning areas of the articles examined within this context are natural numbers (2), ad-
dition/subtraction/multiplication operations with natural numbers (1) and sets (1).

4.1. When the results of the articles examined with the family income level (2)
code were analysed, it was determined that the quality of the target behaviours
at the comprehension/application level of the teaching service offered/the degree
of reaching the target behaviours differ in different socio-economic environment
schools.

5. Readiness Level Category: The demographic features in this category consist
of 3 codes age (1), parents” education level (1) and the state of getting/not getting
(preschool/mathematics) education (1). The article under these codes aimed to
investigate the readiness levels of first-grade students for natural numbers in terms
of rhythmic counting, one-to-one matching, meaningful counting, number con-
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servation, and few-many comparing skills. The sub-learning area that the article
was conducted in this scope is the natural numbers (1).

5.1. When the result of the article examined with the age (1), 5.2. parents’ edu-
cation level (1) and 5.3. the state of getting/not getting the (pre-school/mathematics
education) (1) code was analysed, it was observed that while there was no difference
between the readiness levels of the students according to their parents’ education
levels, the readiness scores of the students who had got the preschool education
and older were higher.

Findings related to the subject trends and results of the relational articles

The relationship of various features related to numbers and operations between
each other was examined within the scope of 17 (6%) or in a part of the articles
reviewed within the scope of numbers and operations learning area. The articles
analysed within this scope consist of three categories as achievement (9), skill (7)
and behaviour (1) and various codes under these categories. Each of the codes and
categories used in relational-based articles is discussed under a separate heading
and presented below.

1. Achievement Category: This category consists of 4 codes number sense per-
formance/ estimation achievement (in fractions) (4), the achievement of exponen-
tial expressions/rate-proportion (2), general academic score average (1) and prob-
lem-solving achievement (1). Other features which the articles are associated with,
are logical thinking skills, using fractions, using number sense, problem posing
achievement, number perception, perception of mathematics self-efficacy, and use
rates of rule or number sense-based solutions in the case of questions with or wit-
hout context. The sub-learning areas that the articles examined in this scope have
been included are operations with fractions (3), fractions (2), operations with na-
tural numbers (2), natural numbers (2), the addition/subtraction/multiplication/
division operations with natural numbers (1), exponential expressions (1), ratio
and proportion (1), decimal notation (1) and integers (1).

Findings of other characteristics associated with relational-oriented achieve-
ment articles are presented in Figure 3.
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Achievements of fractions operation (1)
Number sense performance/ (in

Logical reasoning skill (1) fraction) estimation achievement

Rule and number sense-based solution (1) E—

End-of-year mathematics achievement (1)

Problem-posing achievement (1) B Problem-solving achievement

General academic score

Competence for eliminating misconception (1) —
Number sense for exponents (1) Exponential expressions

. / Achievement for ratio-proportion
Mathematics self-efficacy perception (1)

Figure 3. Features Associated with Relational Achievement Articles

As it is presented in Figure 3, in relational-oriented achievement articles, it is
seen that the associations for number sense performance/prediction achievement
(in fractions) are discussed the most.

1.1. When the results of the articles examined with the number sense performan-
ce/ estimation skills (in fractions) (4) code were analysed, in an article carried out
with secondary school students, it was determined that there was a positive mode-
rate relationship between the students’ estimation achievements in fractions and
operation achievement in fractions and end of year mathematics achievements
respectively. In a different article carried out with pre-service teachers, it was conc-
luded that there was a moderate positive relationship between the logical reaso-
ning skills of participants and their number sense performances. In addition, it
was observed that there was no significant relationship between the usage rates of
rule or number sense-based solutions and the number sense performances of the
students in case the problems include or do not include context in a different article
in which the problems are given related to basic operations.

1.2. When the results of the articles examined with the achievement related to
exponential expressions/ratio-proportion (2) code were analysed, it was claimed that
there was a high level of relationship between 8th-grade students’ achievements
in exponential expressions and their number senses in exponential expressions.
Similarly, in another article carried out with 7th graders, it was observed that there
was a high level of relationship between students” achievements in ratio proportion
and their mathematics self-efficacy perceptions.
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1.3. When the result of the article examined with the problem-solving achieve-
ment (1) code was analysed, it was stated in an article carried out with the pri-
mary school 4th class students that there was a high level and positive relationship
between students’ problem-posing and problem-solving achievements for the four
operations.

1.4. When the result of the article examined with the general academic score
average (1) code was analysed, it was determined in the article conducted with
pre-service teachers that there was a low level of relationship between the partici-
pants’ competencies in eliminating the misconceptions about fractions and their
overall academic grade score averages.

2.Skill Category: This category consists of 5 codes problem-solving skill (3),
modelling skill (1), metacognitive skill (1), operational estimation skills (1) and
proportional reasoning skill (1). Other features associated with these codes are the
arithmetic operation skill, problem-posing skills, academic achievement, prob-
lem-solving achievement and mathematics attitude/achievement. The sub-lear-
ning areas of the articles examined under this scope are operations with natural
numbers (3), operations with fractions (2), fractions (1), ratio and proportion (1),
integers (1) and decimal notation (1).

Findings of other characteristics associated with relational-oriented skill artic-
les are presented in Figure 4.

Academic achievement (1)

Mathematics achievement (1) EEE—— Problem-solving skill

Arithmetic operation skill (1)

Modelling skill
Attitude towards mathematics (1) E—— odeting =
Problem-solving skill (1) S Metacognitive skill
Metric estimation skill (1) — Operational estimation skill
N Proportional reasoning skill

Problem-posing skill (1)

Figure 4. The Features Associated with the Relational-Focused Skill Article
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As it is presented in Figure 4, it is seen that associations for problem-solving
skills are mostly discussed in relational-focused skills articles.

2.1. When the results of the articles examined with the problem-solving skill (3)
code were analysed, it was determined in an article carried out with the 5th gra-
ders that there was a high level of a positive relationship between the student’s
problem-solving skills related to the four operations and mathematics course ac-
hievement. Similarly, it was found in another article conducted related to the four
operations that there was a high level of a positive relationship between the 5th
and 6th graders’ problem-solving skills and arithmetic operation skills. In another
article in which the relationship between problem-solving related to the four ope-
rations and academic achievement was investigated, statisically no difference was
found between the student’s problem-solving skills and academic achievements.

2.2. When the result of the article examined with the modelling skill (1) code was
analysed, it was concluded that there was a moderate level of a positive relationship
between the secondary school students’ modelling skills with fractions and their
attitudes towards mathematics.

2.3. When the result of the article examined with the metacognitive skill (1) code
was analysed, it was stated that the students with a high level of metacognition
skills also had a high level of problem-solving skills. In addition, it was stated by
the successful students that the metacognition skills which are used most in prob-
lem-solving are orderly as monitoring, planning and estimation skills. However, it
was stated that no significant relationship could be established between evaluation
skills and problem-solving success.

2.4. When the result of the article examined with the operational estimation skill
(1) code was analysed, it was stated in an article conducted related to the operations
with natural numbers that there was a positive relationship between the 6th and
7th graders’ operational and metric skills; however, there was a stronger relations-
hip at the 8th class level.

2.5. When the result of the article examined with the proportional reasoning skill
(1) code was analysed, it was determined that students with a high level of propor-
tional reasoning skills demonstrated high achievement in posing ratio-proportion
problems, while students with low proportional reasoning skills did not demonst-
rate the same achievement in problem posing.

3. Behaviour Category: This category consists of the code as problem-solving
behaviour (1). The sub-learning areas in which the article was stated in this scope
are the addition/subtraction/multiplication/division operation (1).
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The result of the article under this category is explained below by examining
separately under the code in the category.

3.1. When the result of the article examined the problem-solving behaviour (1)
code was analysed, in the article conducted with primary school students, the re-
lationships between students’ problem-solving behaviours were examined. It was
determined that there was a high level and positive relationship between each of
the behaviours as

v Writing (saying) the data to be used in solving the problem,

v Writing (saying) the desired in the problem, writing (saying) the problem
with own expression by shortening it,

v Writing (saying) the operations or rules to be used in solving the problem,
v Making the operations to be used in solving the problem correctly,

v Checking the processes used in solving the problem,

which were demonstrated by the students related to problem-solving according
to the students.

Findings related to the subject trends and results of the predictive articles

In the 5 (2%) of the articles reviewed within the scope of numbers and oper-
ations learning area or in a part, the prediction status (skill, achievement) of the
different features related to numbers and operations was examined. The articles
reviewed within this scope consist of 2 categories as skill (3) and achievement (2)
and different codes under these categories. Each of the codes and categories used
in the prediction-based articles is discussed under a separate heading and present-
ed below.

1. Skill Category: This category consists of two codes number sense skill (3)
and problem-solving skill (1). Other features that explain the skills under these
codes are fluency in basic arithmetic operations, perception of mathematics self-ef-
ficacy, gender and grade level. the sub-learning area in which the articles are con-
ducted in this scope is the operations with natural numbers (3).

The findings of the predictive situation in the prediction-focused skill articles
are presented in Figure 5.
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Explained Feature Explained Feature
f—)‘—\ 1
f 1

Mathematics self-competence skill (1)

Gender (1) B Number sense skill

Class level (1)

Basic arithmetic operation skill {1) _ Problem-solving skill

Figure 5. Features Examined in the Predictive-Focused Skill Articles

As it is presented in Figure 5, the skill which deals with the most predictive
situation in the prediction-oriented skill articles is the number sense skill.

1.1. When the results of the articles examined with the number sense skill (3) and
1.2. problem-solving skill (1) codes were analysed, it was determined that while class
level and self-competency perception of the secondary school students explained
14% of the number sense skill, gender was not statistically significant in explaining
the number sense skill. In an article, it was noticed that approximately 50% of the
student’s problem-solving skills were explained with basic arithmetic skills.

2. Achievement Category: This category consists of 2 codes mathematics
achievement (1) and problem-solving achievement (1). Other features that explain
the achievements under these codes are mathematics self-competency and prob-
lem-posing achievement. The sub-learning areas in which the articles take place
are natural numbers (1), ratio and proportion (1) and addition/subtraction/multi-
plication/division operation with natural numbers (1).

The findings of the prediction status in prediction-based achievement articles
are presented in Figure 6.

Explained Feature Explained Feature

)
A I \

Problem-posing achievement (1) — » Problem-solving achievement

Mathedatics self-competence skill (1) ——————# Mathematics achievement

Figure 6. Features Examined in the Predictive-Focused Achievement Articles
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As it is presented in Figure 6, it is seen that prediction situations such as prob-
lem-solving and mathematics achievement are discussed in prediction-based
achievement articles.

2.1. When the results of the articles conducted with the mathematics achievement
(1) and 2.2. problem-solving achievement (1) codes were analysed, it was observed
that the mathematics achievement of secondary school students was affected
by their self-efficacy perceptions by approximately 55%, and 42% of their prob-
lem-solving achievement level was explained by the problem posing achievement
level.

Findings related to the subject trends and results of the review, special educa-
tion, scale and event development/design articles

Findings related to the topic trends and results of the review, special education,
scale and activity development/design articles are presented respectively below. 11
(4%) of the articles conducted related to numbers and operations learning areas
were examined within the scope of the review articles. In this scope,

Coursebooks were analysed in three articles. The coursebooks in Turkey-Amer-
ica and Turkey-Libya were examined by comparing within the scope of the prob-
lems in ratio and proportion in two of these articles. Detailed information was
presented to the reader by analysing the 6th and 7th class coursebooks in terms
of ratio and proportion problems, and mathematical, contextual and performance
features in the articles. In one article, how the equal sign was predominantly used
and to what extent and how it supported relational thinking were examined with-
in the scope of primary school mathematics textbooks and workbooks (from 1st-
grade to 5th-grade level). It was claimed that the examples highlighting relational
thinking in the use of the equal sign were not at the desired level and the equal sign
was mostly considered as a direct connector between the action and the response
in the examined coursebooks.

The mathematics curricula were investigated in the two articles which were re-
viewed. In one article, how many number sense achievements were placed at each
grade level in the 2009, 2013 and 2017 mathematics curricula was determined.
Then, how the significance given to the number sense differed by years was in-
vestigated. Finally, the evaluation results of the number sense components in the
curriculum based on class and years were included. In the other article, the func-
tions of fractions, operations with fractions and decimal notation given between
1st and 8th grades sub-learning areas were examined based on the revised Bloom
taxonomy.

https:/doi.org/10.7822/omuefd.1280601 d



Sayilar ve islemler Ogrenme Alani Temali Makaleler

In one of the three review articles conducted related to special education, the
reader is informed about the basic application steps of making operations by listen-
ing (DBL), which is one of the techniques used in the development of operational
fluency in mathematics, and the theoretical foundations and applications of the
point determination technique applied in the teaching of mathematical skills in one
of them. In the other article, a descriptive analysis was conducted for experimental
studies in which computer-supported education was used in the development of
mathematics skills of students with special learning disabilities. It was determined
that the independent variables used in the reviewed articles were multiplication,
problem-solving skills, counting skills, fraction operations and subtraction.

The definition, significance and use of the “Principle of Reversal” which is one
of the four basic principles of mathematics competency was investigated in one
article, in another article, The reason for the order of precedence in arithmetic
operations was discussed within the framework of the Peano axiom. Finally, in an
article, the decimal fractions in the accounting mathematics work in the classical
period account books of the Ottoman Empire were examined.

21 (7%) of the articles conducted related to the numbers and operations learn-
ing area consist of articles on special education. In this context, 13 of the examined
articles were carried out with the method of a single sample experimental research
model. In these articles, the effects of various teaching methods/strategies on the
students’ basic addition (2), subtraction (1), addition and subtraction (2), multipli-
cation (3), division (2), number sense (1), matching numbers with objects (1) and
problem-solving (1) skills were investigated. In the articles, the independent vari-
ables such as self-monitoring technique, individualised instruction model, fixed
time delay instruction, schema-based instruction, point identification technique,
and number line strategy were studied and at the end of the studies, it was deter-
mined that the independent variables had a positive effect on the determined skills.
In the studies, the sample was studied with visually disabled students, who have
difficulties in learning mathematics and have mental disabilities.

The other four articles were designed as the case study and investigated the
opinions and recommendations of the special education teachers related to the
studies on mathematics courses. In the reviewed articles, it was claimed that teach-
ers had expectations for the tools and materials used in teaching rather than school
management and school-parent cooperation. In addition, it was claimed that
teachers’ views on teaching mathematics to children with intellectual disabilities
are positive. In another article, the situations encountered by the pre-service teach-
ers in the process of applying the instructional activities adapted to mathematical
skills to the inclusion student were investigated. It was observed that although the
participants had some problems with the instructional practices and the inclusion
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of students, the cognitive, affective and psychomotor developments of the students
increased as a result of the application.

In the other three articles, the students with mathematics learning difficulties
were investigated. In one of the articles, the 1st and 4th class processes of the stu-
dents with learning difficulty were examined and it was determined that they had
difficulty in rhythmic counting, problem-solving, number knowledge, comparison
and affective domain in general. In the other article, the behaviours of the students
with learning difficulties were investigated and it was understood that the stu-
dents could not progress correctly while solving the given questions, however, they
learned better together with their friends. In one article, the effect of basic number
competencies in explaining the mathematics achievement of primary school stu-
dents with learning disabilities was investigated. According to the reached result, it
was stated that the canonical point counting task was the most effective predictor
of explaining mathematics achievement at all grade levels from Ist to 4th grade. In
addition, while the symbolic number comparison task was seen as the second most
effective predictor at the 1st and 2nd-grade levels, the mental number line task was
stated to be a strong predictor at the 4th-grade level.

The three articles conducted on special education were the review articles and
the findings and results related to these articles have been mentioned in the above
section.

7 (2%) of the articles conducted related to the numbers and operations learning
area consisted of the scale development articles. In this scop:

Two of the scale articles were adapted into Turkish and regarded as validity and
reliability studies. Five of them were developed by the researchers.

Four of the scale articles were conducted on the subject of number sense. The
articles on number sense are the number sense scale for exponential expressions,
self-efficacy scale for number sense, number sense test for 4th-grade students and
number sense scale for primary school 2nd-grade students.

While two of the other articles consisted of validity and reliability studies on
early arithmetic and counting principles, an achievement test was developed for
the decimal notation sub-learning area in one.

The data for validity and reliability articles were obtained from middle school
students in 3 articles, primary school students in 2 articles, and preschool and pri-
mary school students in 1 article.
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10 (3%) of the articles conducted on the numbers and operations learning area
are activity development/design articles. In this scope:

8 of the articles were examined as activity development, and 2 as design articles.
4 of the activity development articles were prepared for secondary school, 2 for
preschool and 1 for primary school.

Various activities related to the learning trajectories of the concept of count-
ing, number line, operation priority, and addition with natural numbers, integers
and fractions were prepared and presented in the articles. The activities offered to
students from different levels were digital games, WebQuests, worksheets, number
threads and number ladders.

In one of the design articles, the concept of fractions and an estimated road
learning map for addition and subtraction with fractions at the 6th-grade level
were developed and it was observed that the suggested multiple representations
helped students to learn the subjects conceptually. In another article, the activities
were developed by considering the informal knowledge related to the basic princi-
ples of GME, the mathematising process of students and decimal fractions and the
conceptual development schemes of 4th-grade students in the process of making
sense of decimal fractions were presented.

RESULT AND DISCUSSION

The results reached related to the subject trends and results of the articles con-
ducted on the numbers and operations learning themed area in Turkey within the
scope of the research problem and examined according to their methods (variables
whose effects were investigated, relational, predictive, review, measurement tool
and activity development) are presented in this section of the research. In addition,
the prominent results of the research are summarised in this section in order not
to repeat the findings section.

Results and discussion related to the topic trends and reached results of the
articles whose effects were examined

It was determined that the most studied features are achievement and skill in
the articles in which the effects of various demographic features were investigated
on the numbers and operations learning area. The demographic variables, the ef-
fects of which were examined in the articles discussed in this context are gender,
class level, graduated school type (level), parent’s education level, academic achie-
vement, the state of getting/not getting (preschool/mathematics) education, family
income level, study duration, age, logical reasoning skill, problem type/structure
and teaching service.
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The results of the achievement articles in which the effect of demographic fe-
atures was investigated can be summarised as follows: While it was noticed that
gender had no effect in some of the articles which take place under this feature
(achievement in formal arithmetic and visualisation, achievement in fraction con-
cept and estimation in fractions, achievement in problem-solving, achievement in
operational and conceptual knowledge level and number sense) (Altun & Celik,
2018; Aytekin et al., 2014; Birgin & Giirbiiz, 2009; Can, 2019; Demirdogen & Kagar,
2010; Olkun et al., 2013; Orhun, 2007), it was noticed that there was a significant
difference in favour of girls in some studies (rates and achievement related to the
four operations) (Aytekin Uslu et al., 2020; Erdem, Ozgelik & Giirbiiz, 2018). This
result of the research is in parallel with the research conducted abroad (Reys et al.,
1991; Forrester & Pake, 1998; Aunio et al., 2004). In addition, it was noticed that
there were articles suggesting that the class level increased the participants’ perfor-
mances (number perception, estimation and problem-solving achievements) (Ar-
tut &Tarim, 2006; Aytekin & Toluk Ugar, 2014; Isik & Kar, 2011) or did not affect
the participants’ performances (achievement related to the nature of the operation
and the level of understanding the concept of step (Ding¢ Artut & Tarim, 2006; Kula
& Erdem, 2005). This result of the research is in parallel with the findings reached
by Dowker (1997) in research suggesting that older students produce more logical
predictions and in another research by Aunio et al., (2006) claiming that the num-
ber perception obtained develops according to age. In addition, it was determined
that the demographic features such as the parent’s education level, logical reaso-
ning skills the state of getting/not getting the (preschool/mathematic) education,
family income level, study duration, age, problem type/structure, and education
service and academic achievements have effects on the achievements respectively
as number sense, achievement in mathematics for fractions, achievement in sol-
ving verbal problems, achievement in problem situations related to counting, ac-
hievement in problem-solving in ratio-proportion and the four operations (Altun
& Celik, 2018; Can, 2019; Olkun et al., 2013; Olkun et al., 2014; Yaman, 2015).

The results related to the skill articles in which the effects of demographic fea-
tures have been investigated can be summarised as follows: In some of the articles
that state under this feature, it was determined that while gender did not differ on
some of the skills (operation with rational numbers, number sense, problem-sol-
ving and modelling skills) (Giilbagc1 Dede & Sengiil, 2016; Giirbiiz & Birgin, 2008;
Isik &Es, 2019; Olkun et al., 2014), it was determined that it demonstrated diffe-
rence on some skills (problem-posing skill, basic arithmetic operation skill and
number sense skill) in favour of girls (Kula & Erdem, 2005; Turhan Tiirkkan, 2018;
Yenilmez & Yildiz, 2018) or it demonstrated difference on boys in terms of various
skills (mental operation skill and estimation skill with natural numbers) (Aktas et
al,, 2018; Cilingir & Tiirntklii, 2009). Besides, it was determined that while it was
observed that the quality of the operations performed by the participants, their
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estimation, arithmetic operations and their skills of operation on rational numbers
increased towards the upper classes (Cilingir & Tiirniiklii, 2009; Giirbiiz & Birgin,
2008; Kula & Erdem, 2005), their problem-solving skills did not differ according to
class level (Olkun et al, 2014). It can be claimed that giving mathematical concepts
to individuals who have not reached mental maturity only with verbal expressions
and symbols was effective (Piaget, 1952). In addition, it was concluded that the
participants’ number sense, problem-posing, modelling in fractions, and computa-
tional estimation skills differed according to the factors such as graduated / school
type (level), age, number sense component, study/duration (time), affective factors
and mathematics/report scores (Arikan & Unal, 2013; Boz & Bulut, 2012; Cilingir
&Turntkli, 2009; Glilbager Dede & Sengtil, 2016; Isik & Es, 2019; Koparan & Ca-
takly, 2017; Yilmaz, 2017), it was found that modelling skills in fractions did not
differ according to mathematics/report scores, parents’ education level, number of
siblings, family income level and study/duration (Isik & Es, 2019).

Results and discussion related to the topic trends and reached results of the
relational articles

It was noticed that a small number (6%) of articles reviewed on the numbers
and operations learning themed area consisted of relational-focused articles. Re-
lational studies are the studies which investigate the relationship between two or
more variables without intervening in these variables (Biiylikoztiirk et al., 2013;
Cohen & Manion, 1998). While the studies reviewed in this scope provide infor-
mation to researchers about the cause-effect relationship between variables, they
cannot be interpreted as cause-effect between these variables (Bityiikoztiirk et al.,
2013). Considering this, investigation of the cause-effect relationship between two
variables may require investigating the changes between these two variables at first.
This may be a reason why relational studies are preferred less by researchers. In the
articles examined within this context, it was determined that the feature of achie-
vement and skill was investigated more.

It was determined that the operations with fractions were the sub-learning the-
med area which was studied most in the relational-focused achievement articles. In
these articles, the most associated sub-feature was the number sense performance/
estimation achievement (in fractions). The results of the articles conducted within
this context can be summarised as follows: It was observed that there was a mo-
derate positive relationship between the estimation achievement of the secondary
school students in fractions and their achievements in calculations in fractions
and their end-of-year achievements in mathematics respectively (Aytekin & Toluk
Ucar, 2014), and there was a moderate positive relationship between the logical re-
asoning skills and number sense performances of pre-service teachers (Can, 2020).
In addition, it was determined that there was no significant relationship between
the variables in the article in which the use of rule or number sense-based soluti-
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ons and the number sense performances of the students were investigated (Can,
2019). It can be claimed that it affects solving contextual problems including a
complex structure that covers more than one cognitive process (Cooper, 1992; Wu
& Adams, 2006).

It was observed that the natural numbers/operations with natural numbers le-
arning themed areas were focused more on the relational articles in which the skill
feature was investigated. The sub-feature which was investigated in this context
was the problem-solving skill. It was noticed in the reviewed articles that there was
a high level of a positive relationship between the student’s problem-solving skills
and their mathematics achievements (Ozsoy, 2005) and arithmetic operation skills
(Olkun et al., 2014). In addition, it was determined that there was a moderate level
of a positive and significant relationship between the student’s problem-solving
skills and their academic achievements (Ipek & Malas, 2013). When these results
of the research are examined, it can be claimed that the students’ achievements in
their problem-solving skills have a positive effect on their mathematics course, and
academic and arithmetic operation skills.

Results and discussion related to the topic trends and reached results of the
predictive articles

It was noticed that only five of the articles conducted related to the numbers
and operations learning themed area were examined within the scope of the exp-
lanation articles. It was determined that the articles conducted in this context were
investigated under the skills and achievement features, and mostly within the sco-
pe of the operations with natural numbers sub-learning area. In the articles con-
ducted within the scope of skill, the participants class levels and self-competency
perception explained 14% of the number sense skill and gender was not statistical-
ly significant in predicting number sense skills (Takir, 2017). In the article which
was conducted by Singh (2009), it was observed that female and male students
examined problems that require number sense more with a routine and standard
approach, and gender did not explain the number sense skills. In addition, in one
article, it was noticed that approximately 50% of the problem-solving skills of the
students were explained with arithmetic skills (Olkun et al., 2014). This situation
can be interpreted as the problem-solving skills of students with weak arithmetic
skills may also be low or they may show less improvement. In the articles examing
the achievement, it was realised that approximately 55% of secondary school stu-
dents’ mathematics achievement was explained by their self-efficacy perceptions
(Sengiil & Erdogan, 2017), and 42% of their problem-solving achievement levels
were explained by problem-posing achievement (Uskun et al., 2020).
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Results and themed related to the subject trends and results of the review, spe-
cial education, scale and event development/design articles

In addition to these articles, coursebooks were examined in three of these re-
view articles conducted related to numbers and operations. While comparisons
based on problems were held in two of them (Incikab1 & Tjoe, 2013; Kh Elazzabi
& Kagar, 2018), in one of them, information on the use of the equal sign in the
textbook and how and how it affects associative thinking is presented (Yavuzsoy
Kose & Tanisly, 2011). The mathematics curricula were investigated in two articles
(Altiparmak and Palabryik, 2019; Karabey et al., 2019), the principle of reversal
in 1 article (Acar, 2013) and the decimal fractions in the accounting mathematics
works in the classical period account books of the Ottoman Empire in 1 article
(Oguz, 2017). While the reader is informed with these about making operations
(Alptekin, 2019; Oztiirk & Yikmus, 2020) by listening to three articles conducted
for special education and related to the point determination technique (Nuhoglu
& Eli¢in, 2013), the descriptive analysis study in which the CST used experimental
studies were used in one article (Terzioglu et al., 2019).

The number of special education articles related to numbers and operations
themed area is 21. In the studies, the sample was studied with students who are
visually disabled, have difficulties in learning mathematics and have an intellectual
disability. 13 of the examined articles were conducted with the single cample expe-
rimental research model. In these articles, the effects of various teaching/methods/
strategies related to the students’ basic level of addition (Balgik, 2015; Kot, Sémez
& Yikmug, 2017; Oztiirk et al., 2016), subtraction (Badir Polat & Yikmus, 2019),
addition and subtraction (Ar1 et al.,, 2010; Ko¢ & Korkmaz, 2019), multiplication
(Alptekin, 2019; Kiigiikozyigit & Ozdemir, 2017), division (Alptekin, 2019; Yikmus
& Cetin, 2010), number sense (Oztiirk et al., 2019), matching numbers with obje-
cts (Oztiirk & Yikmis, 2020) and problem-solving skills (Kot & Yikmig, 2017) were
investigated. After the review of the articles, it was determined that the indepen-
dent variables had positive effects on definite skills. In four articles which were exa-
mined within the scope of the case study, the special education teachers’ opinions
and recommendations related to the studies on mathematics courses (Yikmis et
al., 2013), the situations encountered by the pre-service teachers in the process of
applying the instructional activities adapted to mathematical skills to the inclusion
student and the behaviours of students with mathematics learning difficulties in
the classroom environment were examined (Acar & Higde, 2018; Firat & Erdem,
2019; Hacisalihoglu Karadeniz, 2019).

The number of activity and design articles conducted related to numbers and
operations were 10. Eight of these were the activity development articles and the
activities such as digital game, WebQuest, worksheet, number strings and num-
ber ladder related to learning trajectories for the concept of counting(Can, 2020),
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counting systems (Ozdemir & Goktepe Yildiz, 2015), number line (Altun, 2002;
Bintas, 1999), operation priority (Oksiiz, 2009), addition operation with natural
numbers (Artut & Tarim, 2004), integers (Sanl & Isik, 2020) and fractions (Kurtu-
lus et al., 2017) were presented in these articles. In one of the articles made within
the scope of design, the concept of the fraction in the 6th grade and an estima-
ted road learning map for addition and subtraction with fractions were developed
(Eroglu et al., 2019), in the other, activities were carried out by considering the
informal knowledge of the students on the subject of decimal fractions, and the
conceptual development schemes in this process were revealed in line with the
principles of GME (Uca & Saracaloglu, 2017).

Seven measurement development articles were determined in the article exa-
mined within the scope of numbers and operations. Five of these articles were
conducted with the researchers, and two of them were examined as validity and
reliability articles which were adapted into Turkish. Four of these reviewed articles
consist of those on number sense (Alkas Ulusoy & Sahiner, 2017; Cekirdekgi, Sen-
giil & Dogan, 2017; fymen Ikizoglu & Duatepe Paksu, 2016; Kayhan Altay & Umay,
2013), one on scale development for decimal notation (Ersoy & Bayraktar, 2018),
two on early arithmetic (Kagira & Daglioglu, 2019) and validity and reliability stu-
dies for counting systems (Pekince & Daglioglu, 2017).

Considering all these research results, the recommendations that are thought
to make contributions to the literature are stated below.

It was observed that the researchers have focused more on the achievement
and skill features within the scope of the fractions/operations and operations with
fractions and natural numbers in the articles, which investigate the effect of various
demographic features on numbers and operations learning area-themed articles.
Accordingly, various features, which also, include misconceptions and affective
factors in addition to the achievement and skill features within the scope of various
sub-learning areas (multiples and multipliers, ratio, ratio-proportion, rates, ratio-
nal numbers, square root expressions, and sets) can be conducted or the number
of studies which include these features can be increased.

In the scale development articles with activity and design with the theme of
numbers and operations learning area, it was noticed that the researchers focused
more on the studies related to number sense, numbers, and fractions. Considering
this, further academic studies can be conducted within the scope of various sub-le-
arning areas (rational numbers, rates, ratio-proportion, sets, multipliers and mul-
tiples, and square root expressions) or the number of these studies can be increased.

It has been observed that the number of numbers and operations learning-the-
med correlational-focused articles are very few. Accordingly, the number of corre-
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lational-focused studies in which various features such as achievement, skill, mis-
conception, or different features can be carried out or the number of these studies
can be increased.
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