KEFAD Cilt 23, (Ozel Say1), 2022

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD

ISSN: 2147 - 1037

http://kefad.ahievran.edu.tr

Determination of Primary School Students Four Operational Errors
and Suggestions for Solution

Halil Onal
Oktay Aydin

Article Information Abstract

@ CrossMark

DOI: 10.29299/kefad 995959

This study aims to determine the operational errors of primary school first and second-
grade students in four operations. The research model is a case study, one of the
qualitative research methods. The working group was determined through the criterion
sampling method, one of the purposive sampling methods. The participants consisted
of 327 students, 83 girls and 79 boys studying at the 1st-grade level of primary school in
Istanbul in the 2015-2016 academic year, and 84 girls and 81 boys studying at the 2nd-
grade level. Mathematics textbooks of primary school 1st and 2nd-grade students were
used as a data collection tool. Data were analysed using the content analysis. The
findings showed that considering the starting number, the error of reaching one less or
one higher result, which is included in the category of operational errors, was at the
highest rate amongst first-grade students. It has been concluded that if the resulting
number is greater than the subtrahend number, the error of subtracting the subtrahend
number from the resulting number is higher among second-grade students.
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Ilkokul Ogrencilerinin Dort Islem Islemsel Hatalarinin Belirlenmesi ve
Coziim Onerileri

Makale Bilgileri (077

Bu calismamin amacy; ilkokul birinci ve ikinci siuf 6grencilerinin dort islemde yaptiklart
islemsel hatalarinin belirlenmesidir. Arastirmanin modelini, nitel arastirma yontemlerinden
durum ¢alismas: olusturmaktadir. Calisma grubu; amagh drneklem ydntemlerinden &lgiit
drneklem yoluyla belirlenmistir. 2015-2016 egitim &gretim yilinda Istanbul ilindeki ilkokul 1.
simif diizeyinde 6grenim goren 83 kiz ve 79 erkek ile 2. sinuf diizeyinde 6grenim goren 84 kiz
ve 81 erkek olmak iizere toplamda 327 dgrenciden olusmaktadir. Veri toplama araci olarak
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ilkokul 1. siif ve 2. sinif dgrencilerinin matematik ders defterleri kullanilmistir. Verilerin
Anahtar Kelimeler: analizinde icerik analizi yontemi kullanilmistir. Arastirmanin sonucunda; islemsel hatalar
. kategorisi igerisinde yer alan, baglangi¢ sayisin1 da hesaba katarak bir eksik veya bir fazla
Ilkokul, sonuca ulasma hatasimn birinci sinif 6grencileri tarafindan en yiiksek oranda yapildig: tespit
Matematik, edilmigtir. Ikinci sif 6grencileri tarafindan ise; gikan sayimn eksilen sayidan biiyiik olmast
Dért islem, durumunda, ¢ikan sayidan eksilen sayiy1 ¢ikarma hatasinin en yiiksek oranda yapildig:
sonucuna ulagilmigtir.
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Giris

Birgok kisi i¢cin matematigi 6grenmek, kurallarin1 hatirlamak ve uygulamak zordur (Cooke,
2007, s.1). Matematiksel kavramlar ve iligkiler, kisinin anlayis kazanma ve anlama siireci boyunca
ogrendigi soyut fikirlerdir (Burns, 2007, s.27). Cocuklar okula baslamadan 6nce matematiksel
kavramlar: kullanmalarini gerektiren bir dizi deneyime sahiptirler. Sayilar1 tekerlemeler seklinde
sOyleme, nesnelerle kaliplar olusturma gibi etkinlikler ve deneyimler agik bir sekilde matematikseldir.
Ogretmenler olarak siniftaki gocuklarin okul oncesi deneyimlerini kabul etmek ve genigletmek
onemlidir (Mooney, Briggs, Fletcher, Hansen ve McCulloch, 2009, s.107). Cocuklar erken yaslardan
sonraki yillarda soyut matematiksel iligkileri somut nesneler ve akranlariyla etkileserek Ogrenirler
(Olkun ve Toluk Ugar, 2012, s.31). Kavram ve islemlerin matematiksel olarak bir anlam icermeleri i¢in
aralarinda iliskinin kurulmasi gerekir (Pearson ve Somekh, 2003). Ilkokul seviyesindeki 6grencilerde
kavramsal bilgi ile birlikte, dort islem konusunun da 6grenimi amaglanmaktadir. Dort islem ile ilgili

bilgi, beceri ve stratejilerinin kazandirilmasi “islem” kavraminin anlasilmasina baglidir (Schunk, 2011).

Iki matematik kavraminin birlestirilmesinde bagvurulan ve adim adim yiiriitiilen yollara iglem
denilmektedir. Ornegin 4 ile 2'nin toplanmasinda 4’e &nce 1 eklenip, sonra tekrar 1 eklenip 6'nin elde
edilmesi bir islemdir (Baki, 2014, s.260). Temel aritmetik islemler, ilkokullar i¢in 6nemli bir 6gretim
hedefi olmustur. Aritmetiksel beceriler, insanlarin giinlitk hayatlarinda diizenli olarak kullandiklar1
hayat araglaridir. Bu nedenle, okullarda 6gretilen aritmetik konularinda, sayilar ve islemler dncelikli
olarak onemlidir. Aritmetik islemleri yapamayan bir kisi birqok durumda yetersizdir (Burns, 2007;
Carpenter ve Moser, 1984; Carruthers ve Worthington; 2006; Fuson, 1986). [Ikokulun ilk yillar1 genellikle
dogal sayilar ve bu sayilarla yapilan dort islem sorularindan olusmaktadir. Dogal sayilar kiimesinde
karsilasilan matematiksel kavramlarla diger sayilarla da karsilasildigindan, diger say1 kiimelerinin
Ogretimi igin dogal sayilar ve dogal sayilarla yapilan dort islemin 6gretimi temel sayilmaktadir (Olkun
ve Toluk Ugar, 2012, s.66). Dort islem becerisi; toplama, ¢ikarma, carpma ve bolme islemlerini iceren
ilkokul matematiginin temelini olusturan temel aritmetiksel becerilerdir (National Council of Teachers
of Mathematics [NCTM], 2000). Toplama, ¢ikarma, ¢arpma ve bolme islemleri, zihinsel ve yazili
yontemleri tasarlarken kullanilan ilkeler veya yasalar olarak da adlandirilan farkl 6zelliklere sahiptir.
Ogretmenler, bu 6zelliklerin farkinda olmaly; etkili yontemler gelistirme, hata ve kavram yanilgilarini
onlemeleri konusunda ¢ocuklara rehberlik yapabilmeli ve yardimci olmahdirlar (Hopkins, Pope ve
Pepperell, 2004, s.11). Islemler, kavramlarla baglantili olmadig1 zaman 6grencilerin hatalar yapmasi ve

mantiksiz cevaplarin gelmesi ¢ok dogaldir (Van de Walle, Karp ve Bay-Williams, 2014, 5.26).

Hatalar tiim 6grenme durumlarinin ayrilmaz bir parcasidir. Ogretimde genellikle uygunsuz
olarak goriilmekle birlikte, literatiirde hatalar ve kavram yanilgilariin bilgi olusumunda dogal bir
asama oldugu ve dolayistyla kaginilmaz oldugu konusunda goriis birligi vardir (Askew ve William,

1995; Berman, 2006; Cockburn, 2005; Cockburn ve Littler, 2008; Engelhardt, 1977; Hansen, 2014; Ryan
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ve Williams, 2007; Spooner, 2002; Vosniadou ve Verschaffel, 2004). Hatalarin 6gretmenler tarafindan
dogruya ulasmak icin bir firsat olarak goriilmesi, bu firsatlarin Ogretmenler tarafindan
degerlendirilmesi gereklidir. Ogretmenler tarafindan dgrencilere sorulan sorular genellikle grencinin
bir seyler {izerinde nasil diisiindiigii yerine, sonug tizerine olmaktadir. Sayet 6grenci 56 — 19 = 43
seklinde bir cevap verdiyse, Ogretmenler tarafindan sorulacak sorular “yaptigin islemi kontrol
etmelisin, sence hangi durumlar hatali?” seklinde olmalidir. Cevaplar1 dogru ya da yanlis diye
nitelendirmekten 6te bu sorular araciligiyla 6gretmen 6grencinin diistinme siirecini anlar (Cotton, 2010,
s.6). Yapilan hatalarin diizeltilmesi ve tekrar edilmemesi i¢in, sonug yerine siirece odaklanarak hatanin

neden kaynaklandigini belirlemek énemlidir.

Cocuklar degisik nedenlerden dolayr matematiksel hata yapabilir (Ashlock, 2002; Brown ve
Burton, 1978; Carpenter ve Moser, 1984; Chick ve Baker, 2005; Cotton, 2010; Engelhardt, 1977; Hansen,
2014; Harris, 2000; Koshy, 2000; Ojose, 2015; Ryan ve Williams, 2007; Sadi, 2007, Thompson, 2008;
Thompson ve Bramald, 2002). Bunlardan bazilari; konsantrasyon kaybi, temel say1 gerceklerini
hatirlayamama, bellegin asir1 yiiklii olmasi, matematiksel bilgi eksikligi, ¢oziilecek problemin yanlis
yorumlanmasi, hesaplama prosediiriinde yapilacak adimlarin sirasini degistirme, kavram yarnilgisi,
onceki deneyimlerden asir1 genelleme sonucunda gelistirilen matematiksel bir fikrin alternatif veya
olgunlasmamus bir yorumu olarak sayilabilir (Thompson, 2008, 5.209). Hatalar 6grencilerin bir sonraki
ogrenmeleri de olumsuz etkiler. Cocuklarda var olan hatalar1 giderecek uygun stratejiyi bilmek gerekir
(Ashlock, 2002; Ben-Hur, 2006; Engelhardt, 1977; Hansen, 2014; Ojose, 2015; Spooner, 2002). Cotton’a
(2011) gore, ¢ocuklarin erken matematiksel deneyimleri, biiyiidiik¢e onlarla birlikte tasiyacaklari

goriintiiler sunmalar1 agisindan ¢ok 6nemlidir.

Matematik dersi ilkokuldan yiiksekdgretime kadar her diizey ve alanda yer alir (Baykul, 2006,
s.33). Ilkokul birinci smiftan itibaren, matematik programinda sayilar ve islemler 6grenme alani
igerisinde yer alan dort islem konusunun 6gretimine baglanmaktadir (MEB, 2018). Matematik y1gilmali
bir disiplindir. Yeni 6grenilecek bir konu daha once gelen konu ile iliskili oldugundan matematiksel
konular ve bunlar arasindaki iliskiler 6gretim programinin biitiinliigiinti saglar (Pesen, 2020, s.1).
Ozellikle ilkokul yillarinda, yanlis ve eksik Ogrenilen bir bilginin diger konularin &gretimini
gliclestirebilecegi, tam olarak Ogrenilememesine neden olabilecegi ve bunun sonucunda hatalarin
olusabilecegi soylenebilir. Bu noktada ©grencilerin yaptiklari hatalarinin belirlenmesi; erken
donemlerde diizeltilmesi, zorluklarin giderilmesi agisindan dnemlidir. Bu ¢alismanin amacy; ilkokul

birinci ve ikinci sinif 6grencilerinin dort islem ile ilgili yaptiklar1 islemsel hatalar1 belirlemektir.
Yontem
Aragtirmanin Modeli

flkokul birinci ve ikinci simif dgrencilerinin dort islemde yaptiklari islemsel hatalarmin

belirlenmesinin amaglandigi, arastirmanin modelini, nitel arastirma yontemlerinden durum ¢alismasi
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olusturmaktadir. Nitel arastirmalar davranisin nasil ve neden ortaya ¢iktig: ile ilgilenir. Kisilerin
deneyim yasadig1 seyleri nasil yorumladiklarini tarif eder (Merriam, 2013, s.14). Durum calismasi,
arastirmacinin gercek yasam, giincel siirh bir sistem (bir durum) ya da belli bir zaman icerisindeki
¢oklu smirlandirilmis sistemler hakkinda coklu bilgi kaynaklari (gozlem, goriisme, gorsel-isitsel
materyaller, dokiimanlar ve raporlar) araciligiyla derinlemesine bilginin toplandig1 ve analiz edilen
verilerin derinlemesine ve boylamsal olarak incelenmesini igeren nitel bir yaklasimdir (Creswell, 2016,

s. 97; Glesne, 2012; s.30).
Calisma Grubu

Arastirmanin ¢alisma grubunu amagli drnekleme ydntemlerinden olgiit 6rnekleme yoluyla
secilen 2015-2016 egitim dgretim yilinda Istanbul ilindeki ilkokul 1. sinuf diizeyinde dgrenim goren 83
kiz ve 79 erkek toplam 162 6grenci, 2. sinif diizeyinde ise egitimine devam eden 84 kiz ve 81 erkek
toplam 165 6grenci olusturmaktadir. Yildirim ve Simsek” e (2021) gore, 6l¢iit ornekleme yontemindeki
temel anlayis 6nceden belirlenmis bir dizi olgiitii kargilayan durumlarin calisiimasidir. Olgiit veya
Olciitler arastirmaci tarafindan olusturulabilecegi gibi dnceden hazirlanmis oOlgiit listesi kullamilabilir.
Arastirmada 0l¢iit olarak; 6grenciler tarafindan yapilan farkl: hatalar: belirleyebilmek ve derinlemesine
inceleme yapabilmek amaciyla, calisma grubunu olusturan 6grencilerin matematik basari diizeyi
agisindan heterojen yapida siniflarda bulunmasina, benzer statiide 6grenciler yerine 6grencilerin farkl
sosyo-ekonomik, sosyo-kiiltiirel diizeyde olmasina dikkat edilmis uygulama yapilacak okullar bu

oOlctitlere gore belirlenmistir.
Veri Toplama Araclan

Arastirmada veri toplama araci olarak ilkokul 1. simuf ve 2. sinif 6grencilerinin matematik ders
defterleri kullamlmigtir. flkokul matematik programi, dgretmen kilavuz kitaplari, dgrenci ders
kitaplarinda, yardimcr ¢alisma kitaplar, ilgili literatiir ve 6grenci defterleri incelenerek dort islem
islemler konusunda gegen kavramlar belirlenmeye calisilmistir. Ogrenci defterlerinde incelenen
kisimlar arasinda; toplama, c¢ikarma, carpma ve bolme islemlerini iceren, 6gretmenin yazdirdig:
islemler, 6grencilerin kendi yaptiklar1 6devler ve alistirmalar, problem ¢6ziimiine yonelik olarak

yapilan dort islem durumlar1 yer almaktadir.
Veri Toplama Siireci

Arastirma verileri Istanbul Valiligi 1 Milli Egitim Midirligii'nden gerekli izinler alindiktan
sonra toplanmistir. Arastirmact tarafindan uygulama yapilacak okullarda gorevli okul yoneticileri ve
ogretmenler calisma ve siireg hakkina bilgilendirilmistir. Ogrencilerin matematik dersinde
kullandiklar: defterler matematik ders saati disindaki zamanlarda arastirmaci tarafindan smniflardan
toplanarak fotokopileri ve fotograflar cekilerek tekrar smiflardaki 6grencilere dagitilmigtir. Ayrica
ikinci defteri kullanmaya baslayan 6grencilerin 6nceki defterleri sinif 6gretmenleri tarafindan istenerek

verilerin toplanmasi saglanmistir.
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Verilerin Analizi

Arastirmada Ogrenci defterinden toplanan veriler icerik analizi teknigi ile analiz edilmistir.
Nitel arastirmada veri analizi, analiz i¢in verilerin hazirlanmasini ve organizasyonunu, sonra verileri
kodlamay1 ve kodlarin bir araya getirilmesiyle kategorilere indirgemeyi ve son olarak verileri sekiller,
tablolar veya tartisma halinde sunmayi igerir (Creswell, 2016, s. 180). Icerik analizi, bir metnin bazi
sozciiklerinin belirli kurallara dayali kodlamalarla daha kiiciik icerik kategorileri ile 6zetlendigi
sistematik, yinelenebilir bir teknik olarak tanimlanir (Biiyiikoztiirk, ve digerleri. 2012, s.240). Verileri
kodlama ve analiz etme, analitik bir adimdir. Kodlamayy, hiyerarsik olarak diizenlemek analiz siirecinin
bir parcasidir (Gibbs, 2007; Glesne, 2012). Elde edilen verilerin yorumlanmasinda igerik analizinde
genellikle frekans ve ytizde kullanilir (Biiytikoztiirk, ve digerleri. 2012, s.243). Bu ¢alismada da veriler

frekans ve ylizde degerleri verilerek gosterilmis ve yorumlanmistir.

Veri kaynagi olan 6grenci ders defterlerinde yer alan islemler incelenmistir. Ogrenci hatalarinin
degerlendirilecegi kategori ve kodlarin olusturulmas: asamasinda ise; yerli ve yabanc literatiir
arastirilmis, 3 matematik egitimi uzmani ve 3 siif 6gretmeninin uzman goriislerinden yararlanilmistir.
Islemsel hatalar kategorisi altinda; ¢ikan sayinin eksilen sayidan biiyiik olmasi durumunda, gikan
sayidan eksilen sayiy1 ¢ikarma, baslangi¢ sayisini da hesaba katarak bir eksik veya bir fazla sonuca
ulasma, verilmeyen toplanani bulmada ¢ikarma islemi yerine toplama islemi yapma, basamaklar arasi
farkl islemler yapma, soldan saga isleme baslama, verilmeyen eksileni bulmada kalandan ¢ikan say1y1
¢ikarma, verilmeyen ¢ikan sayiy1r bulmada eksilen say1 ile kalan sayiy1 toplama, toplananlarin yer
degistirmesi durumunda farkli sonugclar elde etme, islemler aras: oriintii olusturarak sonucu yazma,
elde tasima ve onluk bozma islemlerinde islemi eksik birakma, esit iki say1 ile yapilan islemlerde sonucu
saylya esit bulma, toplamin birler basamagini yok sayma, ¢arpanlarin yer degistirmesi durumunda
farkli sonuglar bulma, verilmeyen carpani bulmada, ¢arpim ve diger carpani carpma, eksilen ve ¢ikan
sayinin say1 degerlerini toplayarak islem yapma kodlar1 olusturulmustur. Hata yapan 6grenci sayist
belirlenmis frekans ve yiizde degerleri bulunmustur. Giivenirligi saglamak i¢in, 6grenci defterlerinden
rastgele secilen Ornekler farkli zamanlarda analiz edilerek sonuglar karsilagtirilmistir. Nitel
arastirmalarda gilivenirligi arttirmada en kullanisli yontem iiye kontroliidiir (Gibbs, 2007; Glesne, 2012;
McMillan, 2000). Bu arastirmada igerik analizi yapilirken kodlayic giivenirligini saglamak igin ikinci
bir arastirmacinin da verileri kodlamas1 ve kodlamalar1 gézden gecirmesi saglanmistir. Kodlayic
tutarliliginin hesaplanmasinda Miles ve Huberman (1994) giivenirlik formiilii (Giivenirlik = Goriis
Birligi / (Goriis Birligi + Gortis Ayriligr) x 100 kullanilmis ve kodlayic tutarlilik degeri %91.33 olarak
tespit edilmistir. Giivenirlik hesaplarinin %70’in iizerinde ¢ikmasi, arastirma igin giivenilir kabul

edilmektedir (Miles ve Huberman, 1994).

Dort islem islemsel hatalarina yonelik kategori ve kodlar olusturularak, analiz sonucunda elde

edilen veriler sayisallastirilarak tablo haline getirilmistir. Ayrica elde edilen tiim veriler arastirma
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sonunda, calismaya agina olmayan dis denetleyiciler tarafindan goézden gegirilmis, arastirmanin
glvenirligi arttirilmaya calisilmistir. C)grenciler tarafindan yapilan islem hatalarina ait fotograflar

bulgular kisminda yer almaktadir.
Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Aragtirma ve Yaymn Etigine Aykir1 Eylemler” bashgl altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.
Bulgular

Calismanin bu boliimiinde, Ogrencilerin defterlerinin incelenmesiyle elde edilen veriler
dogrultusunda, ortaya ¢ikan bulgular tablo ve dgrenci hata drnekleri halinde sunulmustur. flkokul
birinci ve ikinci siuf 6grencilerinin dort islem islemsel hatalar kategorisinde yer alan hata tiirleri,
yapilan hatalarin kag 6grenci tarafindan yapildigina ait frekans (birinci sinf f 1, ikinci siruf f 2), ylizde
tablosu ve dgrenci hata drnekleri olusturulmustur. Ilkokul birinci ve ikinci sinif 6grencilerinin dort

islem islemsel hatalarina iliskin frekans ve yiizde dagilimi Tablo 1’de yer almaktadir.

Tablo 1. [Tkokul birinci ve ikinci stmif 6§rencilerinin dort islem islemsel hatalarina iliskin frekans ve yiizde
dagilim

Islemsel Hatalar f1 % f2 %
Cikan sayinin eksilen sayidan biiyiik olmasi durumunda, 0 0,00 32 19,39
¢ikan sayidan eksilen say1y1 ¢cikarma

Baslangic sayisini da hesaba katarak bir eksik veya bir fazla 21 12,96 11 6,67
sonuca ulagsma

Verilmeyen toplanani bulmada ¢ikarma islemi yerine 16 9,88 9 5,45
toplama islemi yapma

Basamaklar arasi farkli islemler yapma 0 0,00 8 4,85
Soldan saga isleme baslama 0 0,00 6 3,64
Verilmeyen eksileni bulmada kalandan ¢ikan say1y1 ¢ikarma 15 9,26 9 5,45
Verilmeyen ¢ikan say1y1 bulmada eksilen say1 ile kalan 4 2,47 2 1,21
say1y1 toplama

Toplananlarin yer degistirmesi durumunda farkli sonuglar 6 3,70 0 0,00
elde etme

Islemler aras: 6riintii olusturarak sonucu yazma 5 3,09 2 1,21
Elde tasima ve onluk bozma iglemlerinde islemi eksik 0 0,00 4 2,42
birakma

Esit iki say1 ile yapilan islemlerde sonucu sayiya esit bulma 5 3,09 7 4,24
Toplamin birler basamagini yok sayma 0 0,00 3 1,82
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Carpanlarin yer degistirmesi durumunda farkli sonuglar 0 0,00 4 2,42
bulma

Verilmeyen ¢arpani bulmada, ¢arpim ve diger ¢arpani 0 0,00 10 6,06
carpma

Eksilen ve ¢ikan sayinin say1 degerlerini toplayarak islem 0 0,00 0 0,00
yapma

Tablo 1. incelendiginde ilkokul birinci ve ikinci siuf dgrencilerinin dort islemde yaptiklar:
islemsel hatalar kategorisi igerisinde yer alan hata kodlarma yer verilmistir. Tablo incelendiginde
islemsel hatalar kategorisinde yer alan 32 ikinci siif 6grencisi tarafindan yapilan “¢ikan sayinin eksilen
sayidan biiyiik olmasi durumunda, ¢ikan sayidan eksilen sayiy1 ¢ikarma” hatasinin ikinci simif
Ogrencileri tarafindan, en fazla tekrar edilen hata oldugu goriilmektedir. Bu hata tiiriinii sirasiyla;

v u

“baslangi¢ sayisin1 da hesaba katarak bir eksik veya bir fazla sonuca ulasma”, “verilmeyen carpani
bulmada, ¢arpim ve diger ¢arpani ¢arpma”, “verilmeyen toplanani bulmada ¢ikarma islemi yerine
toplama islemi yapma” ve “verilmeyen eksileni bulmada kalandan ¢ikan say1y1 ¢itkarma”, “basamaklar
arasi farkli igslemler yapma”, “esit iki say1 ile yapilan islemlerde sonucu say1ya esit bulma”, “soldan saga
isleme baglama”, esit oranda yapilan; “elde tasima ve onluk bozma islemlerinde islemi eksik birakma”
ve “carpanlarin yer degistirmesi durumunda farkli sonuglar bulma”, “toplamin birler basamagini yok
sayma” esit oranda yapilan; “verilmeyen ¢ikan say1y1 bulmada eksilen say1 ile kalan say1y1 toplama” ve
“islemler aras1 Oriintii olusturarak sonucu yazma” ve hicbir ikinci sinif 6grencisi tarafindan yapilmayan;
“toplananlarin yer degistirmesi durumunda, farkli sonuglar elde etme” ve “eksilen ve ¢ikan sayinin
say1 degerlerini toplayarak islem yapma” izledigi goriilmektedir. Islemsel hatalar kategorisinde yer
alan “baslangig say1sin1 da hesaba katarak bir eksik veya bir fazla sonuca ulasma” kodunun ise 21 birinci
simif Ogrencisi tarafindan yapilan ve birinci siuflar 6grencileri arasinda en fazla tekrar edilen hata
oldugu goriilmektedir. Baslangi¢ sayisin1 da hesaba katarak bir eksik veya bir fazla sonuca ulasma
hatasinin ayni1 zamanda, 11 ikinci sinif 6grencisi tarafindan da yapildig1 toplamda 32 kez tekrarlandig:
goriilmektedir. Birinci sinif 6grencileri tarafindan yapilan hata tiirlerini sirasiyla “verilmeyen toplanamn

VZ7i

bulmada ¢ikarma islemi yerine toplama islemi yapma”, “verilmeyen eksileni bulmada kalandan ¢ikan

” o

say1y1 ¢itkarma” “toplananlarin yer degistirmesi durumunda farkli sonuglar elde etme” 5" er 6grenci

tarafindan yapilan; “islemler aras1 Oriintii olusturarak sonucu yazma” ve “esit iki say1 ile yapilan
islemlerde sonucu sayiya esit bulma”, “verilmeyen ¢ikan sayiy1 bulmada eksilen say1 ile kalan say1y1

toplama” hata tiirlerinin izledigi goriilmektedir. Yapilan hata tiirleri ve 6rneklerine iliskin aciklamalar

asagida yer almaktadir.

Islemsel hatalar kategorisi icerisinde yer alan “gikan sayinin eksilen sayidan biiyiik olmasi
durumunda, ¢ikan sayidan eksilen say1y1 ¢ikarma” hatasinin 32 ikinci sinif 6grenci tarafindan yapildig:
tespit edilmistir. Bu hata tiiriiniin ikinci siniflar arasinda islemsel hatalar kategorisinde en yiiksek
oranda yapildig1 goriilmektedir. Ogrenciler tarafindan yaygin olarak yapilan bu hata da dgrenciler
genellikle onluk bozmay1 gerektiren ¢ikarma islemlerinde ¢ikan saymin eksilen sayidan biiyiik

olmasindan dolayi, biiyiik sayidan kiiciik sayiy1 ¢ikararak hata yapmaktadirlar. Bu hatanin nedenleri
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arasinda; ¢ikarma isleminin ilk 6gretimi sirasinda temel ¢ikarma islemleriyle baslanilmis olmas: ve bu
tiir islemlerde biiyiik sayidan kiiciik sayinn ¢ikarilmas: islemlerinin yapilmasi, 6grencinin bu tiirden
bir hata yapmis olmasia sebep olmus olabilir. Ogrencide her zaman biiyiik sayidan kiiciik say1
cikartilir fikri olusmus olabilir. Ogrenci bu tiir hatay1 yaparken kolay yoldan islem yapmaktadir.

Ogrenciler tarafindan yapilan hatalara iliskin 6rnekler Sekil 1” de yer almaktadir:

14 32 ot ] \ ——
-6 16 71,5 21

63 -26=43 75-48=33
12 24

Sekil 1. Ogrenci cikan sayinin eksilen sayidan biiyiik olmasi durumunda, ¢ikan sayidan eksilen say1y1
¢ikarma hata tiirii 6rnekleri

Islemsel hatalar kategorisinde yer alan “baslangig sayisim da hesaba katarak bir eksik veya bir
fazla sonuca ulasma” hata tiirtiniin 21 birinci siruf, 11 ikinci sinif 6grencisi tarafindan toplamda 32 kez
tekrarlandig1 goriilmektedir. Ogrenciler tarafindan yaygin olarak yapilan bu hata tiiriinde grenciler
toplama ve c¢ikarma islemlerinde ileri ve geri ritmik sayma yaparlarken baslangi¢ sayisin1 da hesaba
katarak bir eksik veya bir fazla sonuca ulagsmaktadirlar. Ogrenciler tarafindan yapilan hata érnekleri ve

Ogrenci cevaplarina yonelik gorseller Sekil. 2" de yer almaktadir.
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Sekil 2. Ogrenci baslangig sayisini da hesaba katarak bir eksik veya bir fazla sonuca ulasma hata tiirii
ornekleri

Islemsel hatalar kategorisinde bulunan “verilmeyen toplanam bulmada ¢ikarma iglemi yerine
toplama islemi yapma” hatasinin 16 birinci sinuf, 9 ikinci siif 6grencisi tarafindan toplamda 25 kez
yapildig1 tespit edilmistir. Bu hatay1 yapan 6grenciler verilmeyen toplanani hesaplarken ¢ikarma islemi
yerine toplama islemi yaparak hata yapmaktadirlar. Cocuk toplama isaretini (+) goriince toplama
islemine yonelmektedir. Islemden ziyade sembole odaklandiklar1 sdylenebilir. Ayni zamanda bu tiir
hata yapan Ogrencilerin esittir (=) isaretinin anlamini, anlamamalar1 da s6z konusudur. Ogrenciler

tarafindan yapilan hata 6rnekleri ve 6grenci cevaplarina yonelik gorseller Sekil. 3" de yer almaktadir:
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13)+ 3 =10
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Sekil 3. Ogrenci verilmeyen toplanani bulmada ¢ikarma iglemi yerine toplama iglemi yapma hata tiirii
Ornekleri

Islemsel hatalar kategorisinde yer alan “verilmeyen eksileni bulmada, kalandan ¢ikan say1y1
¢ikarma” hatasmin 15 birinci sinif, 9 ikinci sinif toplamda 24 6grenci tarafindan yapildig: goriilmektedir.
Bu hatay1 yapan 6grenciler verilen bir islemde eksilen say1 soruldugunda cikan sayi ile kalan sayiy1
(fark) toplayarak eksilen say1y1 hesaplamalar: gerekirken, ¢ikarma semboliine (-) odaklanarak ¢ikarma
islemi yapmaktadirlar. Esittir (=) isaretinin yanlis kullanimi da bu hata tiirlinde goriilmektedir.
Ogrenciler tarafindan yapilan hata érnekleri ve dgrenci cevaplarina ydnelik gorseller Sekil. 4’ te yer

almaktadir.

=2 /7:1
. .. D73 pl-7-2

Sekil 4. Ogrenci verilmeyen eksileni bulmada, kalandan ¢ikan say1y1 ¢ikarma hata tiirii drnekleri

Islemsel hatalar kategorisinde yer alan “basamaklar arasi farkli iglemler yapma” hatasinn 8
ikinci sinif 6grencisi tarafindan yapildig: tespit edilmistir. Ogrenciler bu hatayi yaparlarken, ayni islem
icerisinde bir basamakla toplama islemi yaparken, diger basamakta ¢ikarma islemini ayni anda
yapmaktadirlar. Ik érnekte ¢ikarma iglemi verilmesine ragmen 6grenci, 4 ile 3"ii toplamuis, 1’den 1'i
cikartmustir. Ikinci 6rnekte toplama islemi olmasina ragmen 6grenci 8'den 5 i c¢ikartirken, 2 ile 1’i
toplamustir. Sekil 5'te Ogrenciler tarafindan yapilan hata ornekleri ve 0grenci cevaplarina yonelik

gorseller yer almaktadir.
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Sekil 5. Ogrenci basamaklar arasi farkli islemler yapma hata tiirii 6rnekleri
Islemsel hatalar kategorisinde yer alan “soldan saga isleme baglama” hatasimn 6 ikinci smf

dgrencisi tarafindan yapildigi tespit edilmistir. Ogrenciler isleme birler basamagindan baglamast
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gerekirken onlar basamagindan baslayarak hata yapmaktadirlar. lk olarak 6grenciler birler basamag1
yerine onlar basamaklari ile isleme baslamaktadir. Yapilan hata 6rnekleri incelendiginde; bu hatay1
yapan Ogrencilerin isleme onlar basamagindan basladiginda toplama isleminde eldeyi birler
basamagina tasidiklari, onluk bozma isleminde ise birler basamagin bir eksilterek islem yaptiklari
belirlenmistir. C)grencilerin islem sirasini yeterince i¢sellestiremedigi veya ¢ok asamali siirecte diizen
ve siralama kavramini yeterince anlayamadig1 sdylenebilir. Ogrenciler tarafindan yapilan hata érnekleri

ve 6grenci cevaplarina yonelik gorseller Sekil. 6" da yer almaktadir.
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Sekil 6. Ogrenci soldan saga isleme baglama hata tiirii drnekleri
Islemsel hatalar kategorisi igerisinde yer alan “verilmeyen cikan say1y1 bulmada, eksilen say1 ile
kalan say1y1 toplama” hatasinin 4 birinci sinif, 2 ikinci sinif 6grencisi olmak {izere toplamda 6 6grenci
tarafindan yapildig: goriilmektedir. Bu hatay: yapan 6grenciler verilen bir ¢ikarma isleminde ¢ikan say1
soruldugunda, eksilen say1 ile kalan sayiy1 toplayarak gikan sayiyr bulmaktadirlar. Ogrenciler

tarafindan yapilan hata 6rnekleri ve 6grenci cevaplarina yonelik gorseller Sekil. 7 de yer almaktadir.

=3 4-1 5 |=1

Sekil 7. Ogrenci verilmeyen cikan say1y1 bulmada, eksilen say1 ile kalan say1y1 toplama hata tiirii
ornekleri

Islemsel hatalar kategorisinde yer alan “toplananlarin yer degistirmesi durumunda farkl
sonuglar elde etme” hatasinin 6 birinci sif grencisi tarafindan yapildig1 tespit edilmistir. Ikinci sinuf
ogrencilerinde bu hata tiirline rastlanmamustir. Bu hatay1r yapan o6grenciler toplananlarin yerleri
degistiginde farkli sonuglar bulabilmektedir. Ogrenciler tarafindan yapilan hata &rnekleri ve grenci

cevaplarina yonelik gorseller Sekil. 8 de yer almaktadir.
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Sekil 8. Ogrenci toplananlarin yer degistirmesi durumunda farkli sonuglar elde etme hata tiirii
ornekleri

Islemsel hatalar kategorisinde yer alan “elde tasima ve onluk bozma iglemlerinde islemi eksik
birakma” hata tiirtiniin 4 ikinci sinif 6grencisi tarafindan yapildig1 goriilmektedir. Genellikle elde
tasima ve onluk bozma iglemlerinde &grenciler islemi yarida birakmaktadirlar. Ogrenciler islemden
sikilarak da islemi eksik birakabilmektedirler. Ogrenciler tarafindan yapilan hata &rnekleri ve 6grenci

cevaplarina yonelik gorseller Sekil. 9" da yer almaktadir.
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Sekil 9. Ogrenci elde tasima ve onluk bozma iglemlerinde islemi eksik birakma hata tiirti 6rnekleri
Islemsel hatalar kategorisinde yer alan “esit iki say1 ile yapilan islemlerde sonucu sayiya esit
bulma” hata tiiriiniin 5 ilkokul birinci sinuf, 7 ilkokul ikinci sinif 6grencisi olmak iizere toplamda 12
Ogrenci tarafindan yapildig tespit edilmistir. Birinci sinif diizeyindeki dgrencilerde esit iki sayinin
toplanmasi veya ¢ikarilmasinda goriilen bu durum, ikinci smif diizeyinde genellikle esit iki saymnin
carpilmasi ve boliinmesi islemlerinde goriilmektedir. Bu hata tiirii iki basamakli sayilar arasinda da esit
iki basamak varken de goriilmektedir. Ogrenciler de ayna etkisi olusmaktadir. Ogrenciler tarafindan

yapilan hata drnekleri ve 6grenci cevaplarina yonelik gorseller Sekil. 10" da yer almaktadir.
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Sekil 10. Ogrenci esit iki say1 ile yapilan islemlerde sonucu say1ya esit bulma hata tiirii Srnekleri
Islemsel hatalar kategorisinde yer alan “islemler arasi oriintii olusturarak sonucu yazma”
hatasinin 5 birinci simif, 2 ikinci smmif toplamda 7 Ogrenci tarafindan yapildig: tespit edilmistir.

Ogrenciler bir 6nceki iglemlerin sonucuna bagl kalarak sonucu ardisik bir sira izleyerek tamamen
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islemden bagimsiz olarak yapmaktadirlar. Ogrenci birbirini takip eden oriintii etkisinde kalarak islem
sonucunu yazmaktadir. Ogrenciler tarafindan yapilan hata drnekleri ve dgrenci cevaplarina yonelik

gorseller Sekil. 117 de yer almaktadir.
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Sekil 11. Ogrenci islemler aras1 oriintii olusturarak sonucu yazma hata tiirti 6rnekleri
Islemsel hatalar kategorisinde yer alan “carpanlarin yer degistirmesi durumunda farkh
sonuglar bulma” hatasinin 4 ikinci siif dgrencisi tarafindan yapildigi goriilmektedir. Ogrenciler,
carpanlarin yer degistirdigi islemlerde sonuglarin esit olmasi gerektiginin farkinda degildir ve farkl
sonugclar bulabilmektedirler. Dogal sayilarla yapilan 6 x 3 = 3 x 6 isleminin sonuclarinin esit ¢ikacagi,
carpma isleminin degisme oOzelligi cocuklara orneklerle gosterilmelidir. Sekil 12° de 6grenciler

tarafindan yapilan hata 6rnekleri ve 6grenci cevaplarina yonelik gorseller yer almaktadir.

6 3
x3 X6 4%2=8 2%x4=6
18 12

Sekil 12. Ogrenci carpanlarin yer degistirmesi durumunda farkli sonuglar bulma hata tiirii 5rnekleri
Islemsel hatalar kategorisi igerisinde yer alan “toplamin birler basamagim yok sayma” hata
tiriintin 3 ikinci sif 6grencisi tarafindan yapildigr goriilmektedir. Bu tiir hata yapan ogrenciler
toplanan sayilarin iki basamaktan olustugu islemlerde birler basamaklariyla islem yapmadan, sadece
onlar basamaklariyla islem yapmaktadir. Bunun nedeni, eldeli toplama islemi gerektiren islemlerde,
onluk tagima isleminden kurtulma, islemi hizli bir sekilde sonuglandirma olabilir. Ogrenciler tarafindan

yapilan hata 6rnekleri ve 6grenci cevaplarina yonelik gorseller Sekil. 13’ te yer almaktadir.
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Sekil 13. Ogrenci toplamin birler basamagini yok sayma hata tiirii 6rnekleri
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Islemsel hatalar kategorisinde yer alan bir diger hata tiirii olan “verilmeyen garpani bulmada,
carpim ve diger ¢carpani ¢arpma” hatasinin 10 ikinci sinif 6grencisi tarafindan yapildig: tespit edilmistir.
Bu hatay1 yapan 6grenciler ¢arpanlardan biri verilmediginde, carpma isaretini (x) gordiigiinde birlikte
gordiigii sayilar1 ¢carpmaktadirlar. Asagidaki ilk 6rnekte goriildiigii gibi “6 tane yapmak i¢in 2’yi kag
kez garpacagiz” sorusunun soruldugunun farkinda degildir. Cocuk islemi 2 x 3 = ? tiirlindeki sorulara
benzetmis olabilir. Sekil 14'te 6grenciler tarafindan yapilan hata ornekleri ve 6grenci cevaplarina

yonelik gorseller yer almaktadir.

SABI=1-
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Sekil 14. Ogrenci verilmeyen carpani bulmada, garpim ve diger carpani carpma hata tiirii Srnekleri
Islemsel hatalar kategorisinde yer alan “eksilen ve ¢ikan saymin say1 degerlerini toplayarak
islem yapma” hatasinin hicbir 6grenci tarafindan yapilmadigi goriilmektedir. Bu tiir hatay1 yapan
ogrencilerin yapilan literatiir taramasi sonucu eksilen sayinin say1 degerlerini kendi igerisinde, ¢ikan
sayinun iki basamakli olmasi halinde say1 degerlerini kendi icerisinde toplayarak ¢ikartma isleminin

yaptiklar1 goriilmektedir. Ogrenciler tarafindan yapilan hata drnekleri Sekil. 15’ te yer almaktadur.

12 24
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Sekil 15. Ogrenci eksilen ve ¢ikan sayimin say1 degerlerini toplayarak islem yapma hata tiirii 6rnekleri

Sonug, Tartisma ve Oneriler

Arastirma sonuglari incelendiginde ikinci sinif 6grencileri tarafindan yapilan “cikan sayinin
eksilen sayidan biiyiik olmasi durumunda, ¢ikan sayidan eksilen say1y1 ¢tkarma” hata tiiriiniin ikinci
simif Ogrencileri arasinda en sik tekrar edilen hata tiirii oldugu sonucuna ulasilmistir. Ogrenciler
basamak konumuna bakilmaksizin, onluk bozmay1 gerektiren islemlerin ¢ogunda ¢ikan sayinin eksilen
say1dan biiyiik olmasi durumunda, gikan sayidan eksilen say1y1 cikartarak hata yapmaktadir. Ogrenciyi
bu hataya iten sebepler olarak; onluk bozmay1 gerektiren islemlerdeki basarisizlik, ¢ikarmanin degisme
Ozelligine sahip bir islem olarak diisiiniilmesi vb. nedenler sayilabilir. Hata tespitine yonelik yapilan
arastirmalar incelendiginde, 6grenciler tarafindan yapilan yaygin hatalarin basinda “gikan sayimin

eksilen sayidan biiyiik olmasi durumunda, ¢ikan sayidan eksilen sayiy1 ¢ikarma” hatasinin (46 — 18 =
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32, 543 — 237 = 314) oldugu goriilmektedir. Ogrenciler basamak konumuna bakilmaksizin, onluk
bozmay1 gerektiren islemlerin ¢ogunda biiyiik sayidan kiiglik sayiy1 cikartarak hata yapmaktadir
(Ashlock, 2002; Brown ve Burton, 1978; Engelhardt, 1977; Hansen, 2014; Hopkins ve digerleri., 2004;
Ojose, 2015; Ryan ve Williams, 2007). Ogretmenler, 6grenciler tarafindan yapilan islemsel hatalarda, en
fazla biiyiik sayidan kiigiik say1y1 gikartarak hata yaptiklarini belirtmiglerdir (Yorulmaz ve Onal, 2017).
Hansen’e (2014) gore 374 — 158 = 224 tiiriinde biiyiik sayidan kiiciik say1y1 ¢ikarma hatas1 yapan ¢ocuklar
rakamlar arasindaki farki bilmelidir. Say1 boncuklariyla 6grenirken ¢ocuklar sayilar arasindaki farki
bulma konusunda cesaretlendirilmelidir. 8 ile 4 arasindaki fark nedir? 4 ile 8 arasindaki fark nedir?
seklinde sorular 6grencilere sorulmalidir. Bamberger, Oberdorf ve Schultz Ferrell’e (2010) gore bu tiir
hatalardaki sorun, kiiciik ¢ocuklarin her zaman rakam, say1 ve basamak arasinda ayrim
yapamamalarindan kaynaklanmaktadir. Birinci sinifin sonunda veya ikinci sinifin basinda ¢ocuklar iki
basamakli sayilar1 kullanmaya baslarlar. Cocuk 23 — 4 islemini gordiigiinde, 6gretmeninin soyledigi
bliyiik basamaktan kiiciik basamag ¢ikartiriz climlesini hatirlar ve sonucu 21 bulur. Toplama islemi
yapilirken hangi say1 ile baslandiginin 6neminin olmadig1 (degisme 6zelligi), ¢ikarma isleminde ise
(degisme Ozelliginin olmadig1) vurgulanmalidir. Ryan ve Williams (2007) yaptiklar1 arastirmalarinda
iki basamakli ¢ikarma isleminin 7 yasindaki ¢ocuklar i¢in en zorlandiklar: islem tiirii oldugunu; sorulan

sorulari, 6grencilerin sadece yiizde 20'sinin dogru yanitladig1 sonucuna ulagsmislardir.

Islemsel hatalar kategorisinde yer alan “baslangic sayisim da hesaba katarak bir eksik veya bir
fazla sonuca ulasma” hata tiiriiniin birinci sinif 6grencileri tarafindan en yiiksek oranda yapilan hata
tiirii oldugu sonucuna ulagilmistir. Ikinci sinif 8grencileri tarafindan da bu hata tiiriiniin yapildig
belirlenmistir. Cocuklar nesneleri parmaklariyla fakat zihinlerinde de bir strateji kullanarak sayarlar.
Giivenilir ve dogru bir sekilde sayabilme, anlaml1 hesaplamalarin yapilabilmesinin 6n sartidir. Brown
ve Burton (1978) gelismemis strateji olarak parmak sayma kullanan o6grencilerin bir siire sonra
saydiklar1 yeri unuttuklari ve bu nedenle bu hata tiiriinii gerceklestirdiklerini belirtmislerdir. Cotton’a
(2010) gore 5 + 3 = 7 isleminde ¢ocuklar 1, 2, 3, 4, 5 seklinde sayarlar ve tekrar 5’ten baslayarak 5, 6, 7
seklinde devam edereler. Bu tiir hata yapan ¢ocuklar igin sinifta veya oyun alanlarinda sayilar takip
ederek hareket etmelerini istemek yararlidir. Oyun oynamak c¢ok oOnemlidir. Cocuklar yanls
saydiklarinda birbirlerinin hatalarini ¢ok ¢abuk diizeltirler. Hansen’ e (2014) gore bu tiir hata yapan
cocuklar 3+4=6 ve 7-5=3 islemlerinde baslangi¢ sayisini iki kez saymigslardir. 3+4 igin 3, 4, 5, 6; 7-5
isleminde ise 7, 6, 5, 4, 3. Erken yaslarda, dogru bir sekilde hesaplama yapilabilmesi icin ¢ocuklar

sonrakini bir sonrakinin {izerine saydiklari somut nesnelerle oynamaya tesvik etmek etkili olabilir.

Aragtirmanin  diger sonuclarina bakildiginda islemsel hatalar kategorisinde yer alan

v

“verilmeyen toplanani bulmada ¢ikarma iglemi yerine, toplama iglemi yapma”, “verilmeyen eksileni

” o

bulmada, kalandan ¢ikan say1y1 ¢tkarma” “verilmeyen ¢ikan say1y1 bulmada eksilen say1 ile kalan say1y1
toplama”, “toplananlarin yer degistirmesi durumunda farkli sonuglar elde etme” hata tiirlerinin birinci

smnif 6grencileri tarafindan yapilma siklig ikinci sinif 6grencilerinden yiiksek bulunmustur. NCTM’ye
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(2000) gore toplama ve ¢ikarma arasindaki ters iliskinin fark edilmesi 6grencilerin problem ¢dzmede
yontem kullanirken esnek olmalarina izin verir. Ornegin, 3, 4 ve 7 sayilarn 4+3, 3+4 veya 7-3 ve 7-4.
Davis’e (1984) ogrenciler, 4 — 7 ve 7 — 4 islemlerinin sonucunun ayni oldugunu, ¢ikarma islemini
degisme Ozelligine sahip olan bir islem olarak diistinmektedir. Bu sebepten dolay1 hata yapmaktadirlar.
Mooney vd., gore (2009) ¢ocuklarin sayma becerilerini gelistirmek i¢in; sirayla saymay: tesvik eden;
tekerlemeler, ritimler, hikayeler, saymay1 iceren oyunlar; alkislama oyunlari, seksek oyunu, ¢ocuklarin
giin icerisinde karsilastig1 mevcut durumlarda var olan sayilari saymak (6gle yemegindeki ¢ocuk sayisi
vb.), domino ve masa oyunlar1 oynamak, sayma materyalleri setleri, oyun alaninda oynayan ¢ocuklarin;
atlama sayilari, topa sahip olanlarin sayisi, ziplayanlarin sayisi vb. etkinlikler 6nemlidir. Derslerin
iglenigi esnasindaise 8 +5=13,13-5=7,13-8=?,9+6=15,15-9=?,15-6=2;12+7=19,19 - 12 =7,
19-7=?,46+38 =84, 84 — 46 =?, 84 — 38 =? islem Orneklerine 6nem verilmelidir. 2"serli, 3’erli, 4’erli ileri
ve geriye dogru ritmik saymay1 bilen ¢ocuklarin bélme ve ¢arpmadaki esit gruplar olusturma veya esit
parcalara ayirma da daha basarili olduklar1 goriilmektedir. Burns’e (2007) gore, ¢ocuklar toplama
isaretini eklemek olarak ogrenir fakat bu soruda gortldiigii gibi 3 + [/ = 7 toplanan1 bulmak yerine
toplama isaretini gordiigii icin iki say1y1 toplamistir. Benzer 6grencilerde 3 + 10 = isleminin 7’ ye esit
olmadigini bildigi halde verilmeyen toplanan yerine 10 yazmislardir. Bu tiir yaygmn hatayr yapan
¢ocuklar sorunun anlamina degil, semboller {izerine odaklanmaktadir. Bununla birlikte ayni ¢ocuklar
aym baglamda verilen sayisal problemleri diisiiniirlerken genellikle hata olusmaz. “Ug tane dogum
glinii mumumuz var ancak toplam on tane muma ihtiyacimiz var. Ne kadar daha dogum giinii
mumuna ihtiyactmiz vardir?” Bu problem verildiginde ¢ocuklar genellikle durumu yorumlar ve ne
kadar daha muma ihtiyaglari oldugunu dogru sayilarla belirlerler. Sozel olarak sunulan ayni problemle

ugrasirken siklikla yaptiklari hatay1 yapmazlar.

Islemsel hatalar kategorisi igerisinde yer alan ve yalniz ikinci smif 6grencileri tarafindan yapilan

i

hatalar incelendiginde “basamaklar arasi farkli islemler yapma” “soldan saga isleme baslama”, “elde

tasima ve onluk bozma islemlerinde islemi eksik birakma”, “toplamin birler basamagini yok sayma”,
“carpanlarin yer degistirmesi durumunda farkli sonuglar bulma”, “verilmeyen carpani bulmada,
carpim ve diger carpani carpma” hata tiirlerini yaptiklar1 sonucuna ulagilmistir. “Eksilen ve ¢ikan
sayinin say1 degerlerini toplayarak islem yapma” hata tiiriine hi¢bir 6grenci defterinde ulasilamamustir.
Harris’e (2000) gore bu tip hatalar1 yapan ¢ocuklar; yetersiz, uygun olmayan veya yetersiz varyasyona
sahip Ornekleri tecriibe etmistir. Kavramlarin soyutlanabilmesi ve prosediiriin anlamlandirilabilmesi
igin ¢ocuklar igin 6rneklerin ve drnek varyasyonlarinin yeterliligi gereklidir. Bu yeterlilik olmadan
¢ocuklar eksik bilgi ve deneyim temelinde genelleme yapabilir. Van de Walle, Karp ve Bay-Williams’a
(2014) gore 37 + 28’in toplanmasi isleminde ¢ocuklarin 37’yi anlamalar1 saymaya dayaniyorsa, sayma
nesnelerini kullanmalar1 ve 1’den bagslayarak sayma islemlerini yapmalari beklenir. Bir 6grenci,

sayilarin basamaklarini alt alta hizalayarak once birler basamagindaki sonra da onlar basamagindaki

sayilar1 toplayarak geleneksel kurallari kullanabilir. Fakat 1'i neden 10’lar basamagimna tasidigin
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anlamayabilir. Kubang (2012) ¢alismasinda, iki ve ikiden fazla basamakli sayilarla yapilan islemlerde
hatalar ve yasanan kavram yamnilgilarinin, tek basamakli sayilarla yapilan hatalardan ve yasanan
kavram yamnilgilarindan daha fazla oldugu sonucuna ulasmistir. Hansen’e (2014) gore verilmeyen
carpani bulma 2 x [| =6 isleminde ¢ocuk 2 ile 6'y1 ¢arpar 12 elde eder. Cocuk 2 x 3 = [ ] seklindeki sorulara
islemi benzetmis olabilir. Carpma isaretini goriir ve yalnizca birlikte gordiigii iki say1y1 ¢arpar. Cocuk
“6’ya ulasmak igin 2’yi kag kez garpacagiz” sorusunun soruldugunun farkinda degildir. Alternatif
olarak, bolme islemi kullamilmalidir. Bu hatay1 yapan ¢ocuk, bélmenin ¢arpmanin tersi oldugunu
anlamamis olabilir. Bolmeyi kullanmak ¢ocuklar i¢in zordur; ¢linkii ¢ocuklarin 12+ [ = 2 tiiriinden
sorulan orijinal sorudan farkli goriilen cebirsel denklem ¢ozmelerini gerektirir. Bu nedenle ¢ocuklar
kendilerine sorulan seyi anlaymcaya kadar kullanmamalidir. Ogretmenler, 6grencilerin tekrar tekrar
ayni sayilarin farkli baglamlarda ortaya ¢iktig1 durumlarla karsilasmasini garanti altina almalidir. Fox
ve Surtees’e (2010) gore Ogrenci ¢arpma islemi iizerinde yogunlasirken 5 kere 4'iin 20 oldugunu
biliyorsa, 4 kere 5'in de 20 oldugunu bilmelidir (5 x 4 = 4 x 5). Carpmanin degisme &zelliginden

faydalanmalidir.

Bu calisma; ilkokul birinci ve ikinci sinif 6grencileri ile yiiriitiilmiis, ilkokul matematik dersinde
sayilar ve islemler 6grenme alaninda yer alan dort islemde yapilan islemsel hatalar tespit edilmistir.
Farkli sinif seviyeleri ve diger matematik 6grenme alanlar1 olan geometri, 6l¢me ve veri isleme
alanlarinda da Ogrenci hatalar1 belirlenebilir. Ogrencilerin Ogrenme stilleri ve islemsel hatalar:
arasindaki iligki incelenebilir. Ogrencilerin dort islem hatalarina neden olan 6gretmen davranislari
{izerine aragtirmalar yapilabilir. Derslerde ritmik sayma calismalarina énem verilmelidir. leri ritmik
saymalar toplama ve carpma islemlerinin, geriye dogru ritmik saymalar ise ¢ikarma ve bolme
islemlerinin 6gretimini kolaylastirir. Ogrencilerin say1 hissi gelistirilmeli ve dort islem arasindaki iliski
anlagilmalidir. Ogretmenler, erken yaglardaki ¢ocuklarin somut iglemler déneminde ve farkli gelisim
diizeyinde oldugunu goz ardi etmeden, derslerin islenisi esnasinda olabildigince somut materyallerden
ve konuya uygun yontemlerden yararlanmalidir. Ogretmenler, 6grencilerin hatalarinin birer 6grenme

firsat1 olabileceginin farkinda olmalidir.
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Introduction

It is challenging for many people to learn, remember, and apply mathematics rules (Cooke,
2007, p.1). Mathematical concepts and relationships are abstract ideas that an individual learns through
gaining an understanding and actually understanding (Burns, 2007, p.27). Children have a range of
experiences requiring them to use mathematical concepts before starting school. Activities and
experiences, such as saying numbers in rhymes and forming patterns with objects, are clearly
mathematical. As teachers, it is crucial to accept and expand children’s preschool experiences in the
classroom (Mooney, Briggs, Fletcher, Hansen, and McCulloch, 2009, p.107). Children learn abstract
mathematical relations in the following years by interacting with concrete objects and their peers (Olkun
and Toluk Ucgar, 2012, p.31). For concepts and operations to have a mathematical meaning, a relationship
must be established between them (Pearson and Somekh, 2003). Primary school students should learn
four operational subjects and conceptual knowledge. Gaining knowledge, skills, and strategies related

to the four operations depends on understanding the concept of “operation” (Schunk, 2011).

The step-by-step methods used to combine two mathematical concepts are called operations.
For example, when adding 4 and 2, adding 1 to 4 first, then adding 1 again and obtaining 6 is an
operation (Baki, 2014, p.260). Basic arithmetic operations have been an important teaching goal for
primary schools. Arithmetic skills are life tools that people regularly use in their daily lives. Therefore,
numbers and operations are primarily important in arithmetic subjects taught in schools. An individual
who cannot perform arithmetic operations is incompetent in many cases (Burns, 2007; Carpenter and
Moser, 1984; Carruthers and Worthington; 2006; Fuson, 1986). The first years of primary school usually
consist of natural numbers and four operation questions with these numbers. Since other numbers are
also encountered in mathematical concepts around natural numbers, teaching natural numbers and four
operations with natural numbers is essential for teaching other number sets (Olkun and Toluk Ugar,
2012, p.66). The four trading skills are the basic arithmetic skills that form the basis of primary school
mathematics, including addition, subtraction, multiplication, and division (National Council of
Teachers of Mathematics [NCTM], 2000). The operations of addition, subtraction, multiplication, and

division have different properties, also called principles or laws, used in designing mental and written
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methods. Teachers should be aware of these features and should guide and assist children in developing
effective methods and preventing mistakes and misconceptions (Hopkins, Pope, and Pepperell, 2004,
p-11). When operations are not related to concepts, it is natural for students to make mistakes and come

up with illogical answers (Van de Walle, Karp, and Bay-Williams, 2014, p.26).

Errors are an integral part of all learning situations. Although it is generally seen as
inappropriate in teaching, there is a consensus in the literature that errors and misconceptions are a
natural stage in knowledge formation and are therefore inevitable (Askew and William, 1995; Berman,
2006; Cockburn, 2005; Cockburn and Littler, 2008; Engelhardt, 1977; Hansen, 2014; Ryan and Williams,
2007; Spooner, 2002; Vosniadou and Verschaffel, 2004). Teachers should see errors as an opportunity to
reach the truth, which teachers should evaluate. The questions teachers ask students are usually about
the result rather than how the student thinks about things. If a student answers 56 — 19 = 43, the
questions teachers ask should be in the form “you should check what you have done, which situations
do you think are wrong?” Rather than qualifying the answers as right or wrong, the teacher understands
the student’s thinking process through these questions (Cotton, 2010, p.6). Identification of the
underlying cause of the error by focusing on the process rather than the result corrects mistakes and

ensures that it is not repeated.

Children may make mathematical mistakes for various reasons (Ashlock, 2002; Brown and
Burton, 1978; Carpenter and Moser, 1984; Chick and Baker, 2005; Cotton, 2010; Engelhardt, 1977;
Hansen, 2014; Harris, 2000; Koshy, 2000; Ojose, 2015; Ryan and Williams, 2007; Sadi, 2007; Thompson,
2008; Thompson and Bramald, 2002), such as the losing concentration, inability to remember basic
number facts, memory overload, lack of mathematical knowledge, misinterpretation of the problem to
be solved, changing the order of steps in the calculation procedure, misconception, an alternative or
immature interpretation of a mathematical idea developed as a result of overgeneralizing from previous
experiences (Thompson, 2008, p.209). Errors negatively affect students’ subsequent learning. It is
necessary to know the appropriate strategy to eliminate existing errors in children (Ashlock, 2002; Ben-
Hur, 2006; Engelhardt, 1977; Hansen, 2014; Ojose, 2015; Spooner, 2002). Children’s early mathematical
experiences are significant in presenting information that they will carry with them as they grow up

(Cotton, 2011).

Mathematics lessons occur in every level and field from primary school to higher education
(Baykul, 2006, p.33). Starting from the first grade of primary school, teaching four operation subjects,
included in the learning area of numbers and operations in the mathematics program, begins (MEB,
2018). Mathematics is a cumulative discipline. Since a new subject to be learned is related to the previous
subject, mathematical subjects and the relations between them provide the integrity of the curriculum
(Pesen, 2020, p.1). Especially in primary school years, it can be said that wrong and incomplete

knowledge may make the teaching of other subjects difficult, cause subjects not to be learned fully, and
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as a result, mistakes may occur. At this point, determining the students” mistakes and correcting them
early is important for eliminating the difficulties. This study aims to investigate the operational errors

of primary school first and second-grade students about four operations.
Method
Research Model

In this study, the research model was a case study, one of the qualitative research methods,
which aimed to investigate the operational errors of primary school first and second-grade students in
four operations. Qualitative research deals with how and why behavior occurs. It describes how people
interpret what they experience (Merriam, 2013, p.14). A case study is a study of data in which in-depth
information is collected and analyzed through multiple information sources (observation, interview,
audio-visual materials, documents, and reports) about real-life, current limited systems (a case), or
multiple constrained systems over some time. It is a qualitative approach that includes in-depth and

longitudinal examination (Creswell, 2016, p. 97; Glesne, 2012; p.30).
Working group

The research study group was selected by criterion sampling, one of the purposeful sampling
methods, in the 2015-2016 academic year in the province of Istanbul. The participants consisted of 162
students (83 girls and 79 boys) studying at the 1st-grade level and 165 students (84 girls and 81 boys) at
the 2nd-grade. Yildirim and Simsek (2021) stated that the basic understanding in criterion sampling is
to study the situations that meet a predetermined set of criteria. The researcher can establish the criteria
or a pre-prepared criteria list can be used. For the research criterion, attention was paid to that the
students forming the study group were in heterogeneous classes regarding mathematics achievement
level, and the students were at different socio-economic and socio-cultural levels instead of students
with similar status to identify the different mistakes made by the students and conduct an in-depth

analysis.
Data Collection Tools

Mathematics textbooks of primary school 1st and 2nd-grade students were used as data
collection tools. Elementary school mathematics curriculum, teacher’s guidebooks, student textbooks,
supplementary workbooks, related literature, and student notebooks were examined, and the concepts
in four operations were determined. Among the sections examined in the student notebooks, there are
operations written by the teacher, including addition, subtraction, multiplication, and division
operations, homework and exercises done by the students themselves, and four operation situations for

problem-solving.
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Data Collection Process

The research data were collected after the necessary permissions were obtained from the
Istanbul Governorship Provincial Directorate of National Education. School administrators and
teachers working in schools where the researcher would make the application were informed about the
right to study and process. The students’ mathematics lesson notebooks were collected from the
classrooms by the researcher outside of the mathematics lesson, photocopies and photographs were
taken, and the books were given back to the students. Additionally, the classroom teachers requested

previous notebooks from those who started using a second notebook, and data were collected.
Data Analysis

The data collected from the student notebook were analyzed with the content analysis. Data
analysis in qualitative research involves preparing and organizing data for analysis, coding the data
and categorizing it by assembling the codes, and finally presenting the data in figures, tables, or
discussion (Creswell, 2016, p. 180). Content analysis is defined as a systematic, repeatable technique in
which some words of a text are summarized with smaller content categories with encodings based on
certain rules (Biiyiikoztiirk et al. 2012, p.240). Coding and analyzing data is an analytical step.
Hierarchically organizing the coding is a part of the analysis process (Gibbs, 2007; Glesne, 2012). In the
interpretation of the data obtained, frequency and percentage are generally used in content analysis
(Biiyiikoztiirk et al. 2012, p.243). This study showed and interpreted the data by giving frequency and

percentage values.

The transactions in the student textbooks, which were the data source, were examined. In the
creating categories and codes stage where student mistakes will be evaluated, domestic and foreign
literature was searched, and expert opinions of three mathematics education experts and three
classroom teachers were used. Under the category of operational errors the following codes were
created; in case the resulting number is greater than the subtrahend number, subtracting the subtrahend
number from the resulting number, reaching a one lower or one higher result by considering the starting
number, performing an addition operation first instead of subtraction in finding the missing addend,
performing different operations between the steps, starting the operation from left to right, subtracting
the finding from the remaining number in finding the missing subtrahend, adding the subtracted
number and the remaining number in finding the missing resulting number, obtaining different results
when additives change place, writing the result by creating a pattern between the operations, leaving
the operation incomplete in carrying and decimal operations, finding the result equal to the number in
operations with two equal numbers, ignoring the ones digit of the sum, finding different results when
multipliers change place, multiplying the other multipliers in finding the missing multiplier, and
adding the values of the subtracting and resulting numbers. The frequency and percentage values of

the number of students who made mistakes were determined. Randomly selected samples from student
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notebooks were analyzed at different times, and the results were compared to ensure reliability. The
most useful method to increase reliability in qualitative research is member control (Gibbs, 2007; Glesne,
2012; McMiillan, 2000). In this study, a second researcher encoded the data and reviewed the coding to
ensure coder reliability while conducting content analysis. In calculating the coder consistency, Miles
and Huberman'’s (1994) reliability formula (Reliability = Consensus/(Agreement + Disagreement) x 100
was used, and the coder consistency value was determined as 91.33%. Reliability calculations above

70% were considered reliable for this research (Miles and Huberman, 1994).

Categories and codes were created for the four transaction operational errors, and the data
obtained as a result of the analysis were digitized and tabulated. In addition, all the data obtained at the
end of the present research were reviewed by external controllers who were not familiar with this study

to increase reliability.
Ethical Permissions

In this study, all the rules specified within the scope of the “Higher Education Institutions
Scientific Research and Publication Ethics Directive” were followed. The actions specified under
“Actions Contrary to Scientific Research and Publication Ethics,” which is the second part of the

directive, were not conducted.
Results

Error types in the four operational errors categories of primary school first and second-grade
students, frequency of how many students made the mistakes (first-grade f 1, second-grade f 2),
percentage table, and student error examples were created. The frequency and percentage distribution
of primary school first and second-grade students’ four operational errors are given in Table 1 below.

Table 1. Frequency and percentage distribution of primary school first and second-grade students’ four
operational errors

Operational Errors f1 % f2 %

In case the resulting number is greater than the subtrahend 0 0,00 32 19,39
number, subtracting the subtrahend number from the

resulting number

Reaching a one lower or one higher result by considering 21 12,96 11 6,67
the starting number

Performing an addition operation first instead of subtraction 16 9,88 9 5,45
in finding the missing addend

Performing different operations between the steps 0 0,00 8 4,85
Starting the operation from left to right 0 0,00 6 3,64
Subtracting the finding from the remaining number in 15 9,26 9 5,45
finding the missing subtrahend

Adding the subtracted number and the remaining number 4 2,47 2 1,21

in finding the missing resulting number

Obtaining different results when additives change place 6 3,70 0 0,00
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Writing the result by creating a pattern between the 5 3,09 2 1,21
operations

Leaving the operation incomplete in carrying and decimal 0 0,00 4 2,42
operations

Finding the result equal to the number in operations with 5 3,09 7 4,24
two equal numbers

Ignoring the ones digit of the sum 0 0,00 3 1,82
Finding different results when multipliers change place 0 0,00 4 2,42
Multiplying the other multipliers in finding the missing 0 0,00 10 6,06
multiplier

Adding the values of the subtracting and resulting numbers 0 0,00 0 0,00

When Table 1 is examined, the error codes included in the operational errors made by the
primary school first and second-grade students in four operations are given. The findings showed that
the “subtracting the resulting number from the subtracting number if the resulting number is greater
than the subtracting number” error made by 32 second-grade students was the most repeated mistake

by second-grade students. “Reaching a one lower or one higher result by considering the starting

V77 ”oou

number,” “multiplying the other multipliers in finding the missing multiplier,” “performing an
addition operation first instead of subtraction in finding the missing addend,” “subtracting the finding
from the remaining number in finding the missing subtrahend,” “performing different operations
between the steps,” “finding the result equal to the number in operations with two equal numbers,”
and “starting the operation from left to right” are the following highly made mistakes. “Leaving the
operation incomplete in carrying and decimal operations,” “finding different results when multipliers

e

change place,” “ignoring the ones digit of the sum,

7o

adding the subtracting number and the remaining
number in finding the missing resulting number,” and “writing the result by creating a pattern between
the operations” are the equally made mistakes. Furthermore, “obtaining different results when
additives change place” and “adding the values of the subtracting and resulting numbers” are the
mistakes that second-grade students did not make. “Reaching a one lower or one higher result by
considering the starting number” is the most repeated mistake made by 21 first-grade students. It was
also made by 11 second-grade students and was repeated 32 times. The types of mistakes made by first-
grade students are, “performing an addition operation first instead of subtraction in finding the missing
addend,” “subtracting the finding from the remaining number in finding the missing subtrahend,” and
“obtaining different results when additives change place” are the following highly made mistakes by
first-grade students, respectively. “Writing the result by creating a pattern between the operations,”
“finding the result equal to the number in operations with two equal numbers,” and “adding the
subtracted number and the remaining number in finding the missing resulting number” made by each
of the five students are the following mistakes. Explanations on the types of errors and examples are

given below.

It was determined that the error “subtracting the subtrahend number from the resulting number

in case the resulting number was greater than the subtrahend number” was made by 32 second-grade
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students, the highest rate in the category of operational errors among the second graders. In this
common mistake, students usually subtract the smaller number from the larger number since the
resulting number is greater than the subtrahend number in subtraction operations that require decimals.
The subtraction learning process starting with basic subtraction operations during primary education
and learning to subtract smaller numbers from larger ones may have caused students to make such a
mistake. Therefore, students may think that a smaller number is always subtracted from a larger
number. When students make this kind of mistake, they use easy operations. Examples of mistakes

made by students are given in Figure 1 below.

".'\9 t .:".4-
14 32 =] - 7\;5_.
-6 ~16 _ e & 04
63 -26=43 75—-48=133 | [ ==L

12 24

Figure 1. Examples of students’ subtracting the subtrahend number from the resulting number in case
the resulting number was greater than the subtrahend number errors

The error “reaching a one lower or one higher result by considering the starting number” was
repeated 32 times by 21 first-grade and 11 second-grade students. In this type of mistake commonly
made by students, while counting backward and forwards in addition and subtraction operations, they
reach one lower or one higher result by considering the starting number. Examples of student mistakes

and visuals of their answers are located in Figure 2 below.

ok 8> 72 :
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Figure 2. Examples of students reaching a one lower or one higher result by considering the starting
number errors

It has been determined that the error “performing an addition operation first instead of
subtraction in finding the missing addend” was made 25 times by 16 first-grade and nine second-grade
students. Students make this mistake by making additions instead of subtraction while calculating the
missing addend. When they see the addition sign (+), they tend to do the addition operation first. They
can be said to focus on the symbol rather than the process. At the same time, students who make such
mistakes do not understand the meaning of the equal (=) sign. Examples of student mistakes and visuals

of their answers are located in Figure 3 below.
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13)+ 3 = 10

3+D=4 8+1 20 |=12 8 {— B 5 5#%

Figure 3. Examples of error types for performing an addition operation first instead of subtraction in
finding the missing addend

It is seen that the error “subtracting the finding from the remaining number in finding the
missing subtrahend” was made by 24 students, 15 first-graders and nine second-graders. Students who
make this mistake must calculate the missing number by adding the resulting number with the
remaining number (difference). Instead, they perform a subtraction operation by focusing on the
subtraction symbol (-). This error type also shows the incorrect use of the equal (=) sign. Examples of

student mistakes and visuals of their answers are located in Figure 4 below.

} z ’7’2-
e [ Iﬂ 374 @ |

Figure 4. Examples of error types for subtracting the finding from the remaining number in finding the
missing subtrahend

It was determined that the error “performing different operations between the steps” was made
by eight second-grade students. Students do addition and subtracting simultaneously in the same
equation in this error. Although subtraction was given in the first example, the student added 4 and 3
and subtracted 1 from 1. Although there was an addition operation in the second example, the student
subtracted 5 from 8 and added 2 and 1. Examples of student mistakes and visuals of their answers are

located in Figure 5 below.

T i
EEn ok,
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77~ 1€ 115
_14 —28 - 11 i 21 (z/
+;.37 +15 18-11=27 16 +18=22 -O {%—— M=z = *

Figure 5. Examples of error types for performing different operations between the steps

It was determined that the error “starting the operation from left to right” was made by six
second-grade students. While students should start the operation from the ones digit, they mistakenly
started from the tens digit. When they started the operation from the tens digit, it was determined that

students carried to the ones digit in the addition process. In contrast, in the decimal conversion
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operation, they performed operations by decrementing the ones digit by one. It can be said that the
students did not internalize the order of operations sufficiently or did not sufficiently understand the

concept of order and sequencing in the multi-stage process. Examples of student mistakes and visuals

of their answers are located in Figure 6 below.

23 42
+ b2 D4
451 % BE—— ' Zg

15 28

Figure 6. Examples of error students starting the operation from left to right
It is seen that the error “adding the subtracted number and the remaining number in finding
the missing resulting number” was made by six students, four first-grade and two second-grade
students. Students find the resulting number by adding the subtracted number and the remaining

number in this mistake. Examples of student mistakes and visuals of their answers are located in Figure

7 below.

3 {12i=3

5-|3=3 4-=1

Figure 7. Examples of errors for adding the subtracted number and the remaining number in finding
the missing resulting number

It was determined that 6 first-grade students made the error of “obtaining different results when
additives change place.” This type of error was not found in the second-grade students. Students who
make this mistake may find different results when the places of the additives are changed. Examples of

student mistakes and visuals of their answers are located in Figure 8 below.

Ziio—
L s+L=C

A = 9+6=15 6+9=14

Figure 8. Examples of students obtaining different results when additives change place
It is seen that 4 second-grade students made the error of “leaving the operation incomplete in

carrying and decimal operations.” Generally, students leave carrying and decimal operations
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incomplete or get bored with the process leaving it incomplete. Examples of student mistakes and

visuals of their answers are located in Figure 9 below.

[ z2s
- S :Lc?
G

43 35 =
+18 -8 2=

Figure 9. Examples of students leaving the operation incomplete in carrying and decimal operations
It has been determined that the error “finding the result equal to the number in operations with
two equal numbers” was made by 12 students, 5 first-grade and 7 second-grade students. This situation,
seen in the addition or subtraction of two equal numbers in first-grade students, is generally seen in
multiplying and dividing two equal numbers at the second-grade level. This type of error is also seen
when there are two equal digits between two-digit numbers. It appears as a mirror effect to students.

Examples of student mistakes and visuals of their answers are located in Figure 10 below.

6 5 3 14 12
+6 -5 x3 ——— +4 - 2
6 5 3 - 14 12

A m T o\ e & 3

Figure 10. Examples of students finding the result equal to the number in operations with two equal
numbers

It was determined that the mistake of “writing the result by creating a pattern between the
operations” was made by 7 students, 5 first-grade and 2 second-grade students. Depending on the result
of the previous operations, the students follow the result in sequential order and make it completely
independent of the operation. The student writes the result of the operation under the influence of the

successive pattern. Examples of student mistakes and visuals of their answers are located in Figure 11

below.
3 3 3 4 4 4 4
+7 +8 +9 +4 +5 +6 +7
10 11 12 13 14 15 16

4
F
N

S

Figure 11. Examples of students’ errors writing the result by creating a pattern between the operations
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It is seen that the mistake of “finding different results when multipliers change place” was made
by four second-grade students. Students are unaware that the results should be equal in operations
where multipliers are swapped and may find different results. Children should be shown, with
examples, the commutative property of multiplication and that the results of 6 x 3 and 3 x 6 operations
with natural numbers will be equal. Examples of student mistakes and visuals of their answers are

located in Figure 12 below.

6 3
E2 X6 4x2=8 2x4=6
18 12

Figure 12. Examples of errors of finding different results when multipliers change place

It is seen that the “ignoring the ones digit of the sum” error was made by 3 second-grade
students. Students who make such mistakes do not operate with ones digits in operations where the
summed numbers consist of two digits; they use the tens digits. The reason for this may be to get rid of
the decimal move and finalize the operation quickly in operations that require a carrying addition

operation. Examples of student mistakes and visuals of their answers are located in Figure 13 below.

45

sER T
38 29 4=
+17 +16 5

46+28=6 57+39=8

Figure 13. Examples of students ignoring the ones digit of the sum
It was determined that the error of “multiplying the other multipliers in finding the missing
multiplier” was made by 10 second-grade students. When one of the multipliers is not given, students
multiply the numbers they see together when they see the multiplication sign (x). As seen in the first
example below, the student was unaware that “How many times do we multiply 2 to make 6” is being
asked. The child might have viewed the question in the form of “2 x 3 =?” It may be similar to questions

of the type. Examples of student mistakes and visuals of their answers are located in Figure 14 below.
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2XE =4 3XE=3 I‘&’X

ﬁf}?

Figure 14. Examples of errors around multiplying the other multipliers in finding the missing
multiplier

It was seen that no student made the mistake of “carrying out operations by adding the values
of the subtracting and resulting numbers”. As a result of the literature review, the students who made
this kind of mistake by adding the subtracting number values within themselves, and if the resulting
number is two-digits, they add the number values within themselves to conduct the subtraction

operation. Examples of student mistakes and visuals of their answers are located in Figure 15 below.

12 24
=1 =13 44_5=0 35-11=6
2 2

Figure 15. Examples of error types for the students carrying out operations by adding the values of the
subtracting and resulting numbers

Conclusion, Discussion, and Recommendations

When the the findings obtained in this research were examined, it was concluded that
“subtracting the subtrahend number from the resulting number in case the resulting number is greater
than the subtrahend number” is the most frequently repeated error type among the second-grade
students. Regardless of the digit position, students mistakenly subtract the subtrahend number from
the resulting number if the resulting number is greater than the subtrahend number in most operations
that require decimals. The reasons that push the student to this mistake are failures in operations
requiring decimal change and subtraction as a commutative operation. When the studies on error
detection are examined, it is seen that the most common mistake made by students is “subtracting the
subtrahend number from the resulting number if the resulting number is greater than the subtrahend
number” (46 — 18 = 32, 543 — 237 = 314). Regardless of the digit position, students make mistakes by
subtracting the smaller number from the larger number in most operations that require decimals
(Ashlock, 2002; Brown and Burton, 1978; Engelhardt, 1977; Hansen, 2014; Hopkins et al., 2004; Ojose,
2015; Ryan and Williams, 2007). Teachers stated that the operational errors made by students are mainly
based on subtracting the smallest number from the largest number (Yorulmaz and Onal, 2017).

According to Hansen (2014), children who subtract the smaller number from the larger number in
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equations as 374 — 158 = 224 should know the difference between the numbers. While learning numbers
with bead counters, children should be encouraged to find the difference between numbers. Questions,
such as “What is the difference between 8 and 4?” and “What is the difference between 4 and 8?,” should
be asked. To Bamberger, Oberdorf, and Schultz Ferrell (2010), the problem with such errors is that
young children do not always distinguish between numbers and digits. Children begin to use two-digit
numbers at the end of the first grade or the beginning of the second grade. When a child sees the
operation 23 - 4, they remember the sentence, “we subtract the small digit from the large digit.” Thus,
coming up with the answer 21. It should be emphasized that it does not matter which number it starts
with when adding due to its commutative property and subtraction has no commutative property. Ryan
and Williams (2007) found that two-digit subtraction was the most difficult operation for 7-year-olds.

They concluded that only 20 percent of the students correctly answered the questions asked.

It was concluded that “reaching a one lower or one higher result by considering the starting
number” is the type of error made at the highest rate by first-grade students. The second-grade students
also made this type of error. Children count objects with their fingers and use a strategy in their minds.
Being able to count reliably and accurately is a prerequisite for meaningful calculations. Brown and
Burton (1978) stated that students using the immature strategy of finger counting forget where they
were, and therefore, they made this type of error. Cotton (2010) discussed that in the process of 5 + 3 =
7, children count 1, 2, 3, 4, 5 and continue with 5, 6, 7, starting from 5 again. It is helpful for children
who make such mistakes to follow the numbers in the classroom or on the playground. Playing games
is very important. When children count wrong, they correct each other’s mistakes very quickly.
Children who made such mistakes counted the starting number twice in the operations 3+4=6 and 7-
5=3. They counted 3, 4, 5, 6 for 3+4 and 7, 6, 5, 4, 3 for 7-5, which can be effective to encourage children
to play with concrete objects that they count one after the other to calculate correctly at an early age

(Hansen, 2014).

When we look at the other findings obtained in this research, “performing an addition operation
first instead of subtraction in finding the missing addend,” “subtracting the finding from the remaining
number in finding the missing subtrahend,” “adding the subtracted number and the remaining number
in finding the missing resulting number,” and “obtaining different results when additives change place”
were highly made mistakes by first-grade students than second-grade students. According to NCTM
(2000), noticing the inverse relationship between addition and subtraction allows students to be flexible
when using methods in problem-solving. For example, the numbers 3, 4, and 7 are 4+3, 3+4, or 7-3 and
7-4. Students think that the result of operations 4-7 and 7-4 is the same, and subtraction is an operation
that has the property of change (Davis, 1984). Hence, they make mistakes. Mooney et al. (2009) suggest
that children should be promoted to do sequential counting through nursery rhymes, rhythms, and
stories; play games involving counting, such as clapping games, hopscotch game, counting the numbers

that exist in current situations that children encounter during the day (e.g., number of children at lunch),
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playing dominoes and board games, and counting materials sets; and counting number of jumps,
number of ball possessions, number of jumpers. while playing in the playground to develop counting
skills. During the course of the lessons, 8 +5=13,13-5=7?,13-8=?,9+6=15,15-9=7,15-6=2; 12 +
7=19,19-12=?,19-7=?,46 + 38 =84, 84 — 46 =?, 84 — 38 =? examples should be given importance. It
is seen that children who know how to count rhythmically backward and forwards in 2, 3, and 4’s are
more successful in forming equal groups in division and multiplication or in dividing into equal parts.
According to Burns (2007), children learn the addition sign to add numbers, but as seen in this question,
3+ [1 =7, they add the two numbers instead of finding the addend because they saw the addition sign.
Similarly, students who knew that 3 + 10 = is not equal to 7 wrote 10 as the missing addend. Children
who make this common mistake focus on the symbols, not the question’s meaning. However, the same
children do not usually make mistakes when thinking about numerical problems given in the same
context. When the problem “we have three birthday candles, but we need a total of ten candles. How
many more birthday candles do we need?” is given, children usually interpret the situation and
determine how many more candles they need with the correct numbers. They do not make the same

mistake they often do when dealing with the same problem presented verbally.

When the errors made by the second-grade students are examined, “performing different

oo

operations between the steps,” “starting the operation from left to right,” “leaving the operation

incomplete in carrying and decimal operations,” “ignoring the ones digit of the sum,” “finding different
results when multipliers change place,” and “multiplying the other multipliers in finding the missing
multiplier” are among the mistakes they make. “Adding the values of the subtracting and resulting
numbers” was not reached in any student notebook. Harris (2000) stated that children who make such
mistakes experienced samples with an insufficient, unsuitable, or insufficient variation. For the concepts
to be abstracted and make sense of the procedure, the adequacy of examples and sample variations for
children is necessary. Without this competence, children may generalize based on incomplete
knowledge and experience. According to Van de Walle, Karp and Bay-Williams (2014), in adding 37 +
28, if children’s understanding of 37 is based on counting, they are expected to use counting objects and
perform counting operations starting from 1. A student can use conventional rules by aligning the digits
of the numbers one after the other, adding the numbers in the ones digit first and then the tens digit.
However, they might not understand why they moved the 1 to the 10’s digit. In his study, Kubang (2012)
concluded that errors and misconceptions experienced in operations with two and more than two-digit
numbers are more than mistakes and misconceptions experienced with single-digit numbers. Hansen
(2014) noted that in finding the missing factor 2 x [ = 6, the child multiplies 2 and 6 to get 12. However,
the child may view the process as 2 x 3 = [ questions. Therefore, when they see the multiplication sign,
they multiply the two visible numbers together. The child is unaware that “How many times do we
multiply 2 to get 6” is being asked. Alternatively, the division operation should be used. The child who

made this mistake may not have understood that division is the opposite of multiplication. Using the
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partition is challenging for children because it requires them to solve algebraic equations which seem
different from the original question asked in 12+ [I = 2 type equations. Therefore, children should not
use it until they understand what is asked. Teachers should ensure that students encounter situations
where the same numbers repeatedly appear in different contexts. According to Fox and Surtees (2010),
if the student knows that 5 times 4 is 20 while concentrating on multiplication, they should know that 4

times 5 is 20 (5 x 4 = 4 x 5). It should take advantage of the commutative property of multiplication.

This work was conducted with the primary school first and second-grade students. Operational
errors in four operations in learning numbers and operations in primary school mathematics lessons
were detected. Student errors can also be determined in geometry, measurement, data processing, and
other mathematics learning areas with different grade levels. The relationship between students’
learning styles and operational errors can be examined. Research can be conducted on teacher behaviors
that cause students’ four-operation errors. Rhythmic counting exercises should be given importance in
the lessons. Forward rhythmic counting facilitates the teaching of addition and multiplication, while
backward rhythmic counting facilitates the teaching of subtraction and division. Students” sense of
numbers should be developed, and the relationship between the four operations should be understood.
Teachers should benefit from concrete materials and methods suitable for the subject as much as
possible during the lessons, without ignoring that early children are in the concrete operational stage
and at different developmental levels. Teachers should be aware that students’ errors can be learning

opportunities.
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