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Ozet: Bu arastirmanin amaci dort ortaokul matematik Ggretmeninin 5. siuf diizeyinde
oriintiileri 6gretim siireclerinin incelenmesidir. Bu arastirmada nitel arastirma yontemlerinden
durum calismast deseni kullanilmistir. Bu arastirma, 2022-2023 egitim-6gretim yilinin birinci
doneminde, Karadeniz Bolgesinde yer alan bir ilin farkli devlet ortaokullarinda gorev yapan
dort matematik ogretmeni ile gergeklestirilmistir. Arastirmanin verileri 6gretim Oncesi ve
sonrasi yapilmig birebir goriismeler ve O6gretimin video kayitlari araciligiyla toplanmistir.
Aragtirmanin bulgular1 dgretmenlerin genel olarak dgretim siirecinde say1 Oriintiileri, sekil
oriintiileri veya oOrlintii problemleri gibi farkli soru gesitliligine dengeli olarak yer verdiklerini,
ogretim siirecinde agirlikli olarak “anlatim ve soru cevap” yontem ve teknikleri ile geleneksel
matematik Ogretimi yaklasimini kullandiklarini géstermistir. Ayni zamanda, bulgular
Ogretmenlerin giinlilk hayat 6rnekleri ve ¢oklu temsil kullanimina sinirh diizeyde yer verseler
de, 6gretim stirecinde somut modeller veya materyaller kullanmadiklarini ortaya koymustur. Bu

arastirma Ogretmenlere geleneksel bir anlatimin 6tesinde 6grencilerin bireysel veya grupga,
iligkileri kesfedebilecekleri, tartisabilecekleri ve genelleme fikrini hissedebilecekleri farkli
oriintli sorular1 ve etkinliklerine yer veren zengin 6grenme ortamlar: sunmalarini dnermektedir.
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GIRIS

Oriintiiler cebirsel muhakemenin gelismesindeki 6nemli basamaklardan biridir (Bay-Williams, 2001;
Stump, 2011; Warren ve Cooper, 2006). Lee ve Freiman (2006) g¢ocuklarin algiladiklari o&riintiileri
matematiksel olarak ifade etmeye calistiklar1 zaman cebirsel dili 6grenmede ve cebirsel faaliyetlerle mesgul
olmada miikemmel bir konumda olduklarini ifade etmektedir. Stump (2011) 6zellikle baglamsal problemler,
genisleyen geometrik sekiller ve tekrar eden geometrik sekillerle ilgili {i¢ oriintii tiirliniin 6grencilerin cebirsel
muhakemelerini gelistirmedeki dnemine vurgu yapmaktadir. Warren ve Cooper (2006) ise tekrar eden ve
biiyiiyen oriintiilerin fonksiyonel diisiincenin erken gelisimini destekleyebilecegini belirtmistir.

Oriintiiler matematiksel kavramlarin anlasilip, matematiksel iliskilerin goriilmesinde, matematiksel
diizeni ve mantig1 anlamada kilit bir faktor, matematiksel diisiince sisteminin ve iligkilerin soyutlanip, akil
yiiritme becerilerinin gelistirilmesinde énemli bir kavramdir (Tamsl, 2008). Oriintiiler matematigin sayilar
ve islemler, geometri, veri analizi gibi diger tiim alanlarinda da yer alir (Van de Walle, 2007). Ornegin,
ogrenciler geometri 6grenme alaninda geometrik Oriintiileri, veri isleme 6grenme alaninda ise verilerin i¢indeki
oriintiileri inceleyerek bu 6grenme alanlarinda oriintiileri tecriibe ederler (Van de Walle, 2007). Markworth
(2012) geometrik olarak genisleyen oOriintiileri kesfetmenin 6grencilerin fonksiyonel diistinmesinin gelisimini
destekleyen giiclii bir yaklasim olarak belirtmektedir. Papic (2007) oriinti yapmanin kiiciik yaslardaki
matematik Ogreniminde Ozellikle uzamsal farkindalik, siralama, karsilagtirma ve siniflama becerilerinin
gelisiminde Onemli olduguna dikkat ¢ekmistir. Papic (2007) ayni zamanda oriintii yapmanin sayma ve
aritmetik, onluk taban, carpimsal kavramlar, 6l¢ii birimleri, orantisal diisiinme ve verilerin kesfinin gelisiminin
ayrilmaz bir parcasi oldugunu ifade etmistir.

Tiim bu ifadeler oriintiilerin 6grencilerin sayilar arasindaki iligkileri kurmasinda, genelleme
yapmasinda, fonksiyonel diistinmesinde, uzamsal farkindalik kazanmasinda 6nemli ve temel bir basamak
oldugunu ve matematik 6greniminde énemli bir yer tasimakta oldugunu gostermektedir. Ulusal Matematik
Ogretmenleri Konseyi (National Council of Teachers of Mathematics [NCTM], 2000) matematik 6gretimi
standartlarina bakildiginda oriintiiler ve iliskilerin, 6grenimin ¢ok erken yillarindan itibaren yani anaokulundan
itibaren baglayan ve ortadgretime kadar tiim siif kademelerinde devam eden bir konu oldugu goriilmektedir.
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NCTM (2000) standartlarinda dort temel cebir standartlarindan birincisi olarak anaokulundan 12. sinifa kadar
olan &grenim siirecinde 6grencilerin Oriintiileri, iliskileri ve fonksiyonlar1 anlamasi yer almaktadir. NCTM
(2000) dgrencilerin kiigiik siniflarda yinelemeli diisiincenin baslangici olarak, bir 6nceki terime 2 ekleyerek
yeni terimin elde edilebilecegi 2,4,6,8...seklindeki bir Oriintiiniin tanimlamasini yapabilmelerine, okul
oncesinden liseye siireg ilerledik¢e farkli fonksiyon cesitlerine yonelik bir repertuvar gelistirmelerine dikkat
cekmisgtir. Tiirkiye Matematik Dersi Ogretim Programina (Ilkokul ve Ortaokul 1, 2, 3, 4, 5, 6, 7 ve 8. Sinflar)
gore de Oriintiilerin dgretimi ilkokul 1. siniftan baglamakta ve dordiincii sinif dahil her sinif diizeyinde geometri
veya sayilar ve islemler 6grenme alanmin kazanimlar altinda yer almaktadir. ilkokul siirecinde belirli bir
geometrik Oriintiiyli tanima, bir oriintiideki iliskileri gdrme, ayni iliskiye sahip oriintiiler kurma, tekrarlayan
bir oriintiide eksik 6geleri tanimlama, sekil modelleri kullanarak kaplama yapma, belli bir kurala gére artan
veya azalan say1 oriintiisii olugturma ve kuralini agiklama, 6grencilerin Sriintiilerle ilgili sahip olmas1 gereken
kazanimlardir (Milli Egitim Bakanligi [MEB], 2018). Ortaokullarda oriintiiler konusuna 5. siniflarda sayilar
ve iglemler 6grenme alaninda, 7. siniflarda ise cebir 6grenme alaninda cebirsel ifadeler konusu i¢inde yer
verilmektedir. 5. sinif diizeyinde, 7. siiftan farkli olarak hentiiz 6riintii kuralin1 harfle ifade etme ve degisken
kullanim1 mevcut degildir ve 5.simif diizeyinde 6grencilerden kurali verilen say1 ve sekil orlintiilerinin istenilen
adimlarini olusturabilmeleri beklenmektedir (MEB, 2018).

Ogrenciler kiiciik yaslardan itibaren &riintiiler ile tanissa bile, oriintiiler iizerinde yapilan birgok
arastirma Ogrencilerin iliskileri kesfetme, genel kurali bulma, uzak terimleri bulma, degisken kavramim
anlama veya Oriintii problemlerini ¢6zme gibi birgok farkli konuda zorlandiklarini ortaya koymaktadir (Kama
ve ark., 2023; Kilig, 2017; Kocamaz ve Yildiz-ikikardes, 2021; Stacey, 1989; Yakut-Cayir ve Akyiiz, 2015).
Lee (1996) cocuklar genellikle gevrelerindeki oriintiileri kolaylikla fark etseler bile, onlarin matematiksel
ozelliklerine dikkat edemediklerine, eger ¢ocuklar matematiksel 6zelliklerine dikkat etmeye tesvik edilirse
cebirsel akil yiiriitmelerinin gelisimine katki saglayacagina dikkat gekmistir. Ogrencilere 6grenim siireclerinde
sadece geleneksel yaklagimlarin sunulmasi Ogrencilerin anlamli 6grenmelerine engel olusturmaktadir.
Oriintiilerin 6gretiminde de geleneksel klasik drneklerin sunulmasinin tesinde 6grencilerin {izerinde hem
s0zIli hem yazili olarak iletisim kuracagi, oriintiileri tahmin edebilecegi ve iliskileri diisiinebilecegi 6grenme
ortamlarinin sunulmasi énemlidir. Ogrencilerin cebirsel diisiinmelerinin gelisimine katki saglayan 6grenme
stratejilerinden bir tanesi cebirde ¢oklu temsil kullanimidir (Zbiek ve Larson, 2015). Oriintiiler ve fonksiyonlar
sozel, tablosal, grafiksel, sembolik ve diyagram olacak sekilde ¢ok farkli sekillerde temsil edilirler. Farkli
temsillerin kullanilmasi ise daha fazla 6grencinin sunulan fikirleri anlamasina yardime1 olur (Bay-Williams,
2001). Benzer sekilde somut materyallerin matematik 6gretiminde kullanimi &grencilerin ilgisini ve derse
katilimini arttirmasi, gorsel olarak yardimci olmasi, 6grencilere somut deneyimler sunmasi, ¢gocuklarin daha
iyi kavramasini saglamasi gibi bir¢ok agidan yarar saglamaktadir (Swan ve Marshall, 2010). Stephens ve ark.
(2015) ozellikle genellestirilmis aritmetik baglaminda, manipulatiflerin matematiksel iliskilerin ve yapilarin
tanimlanmasinda kullanish araglar olduguna dikkat cekmektedir. Oriintii bloklar1, birim kiipler ve ge¢meli
birim kiipler gibi farkli somut materyallerin kullanimi Sriintiilerin 6gretiminde ¢ocuklarin tekrarlayan veya
biiyliyen kendi oriintii tasarimlarini olusturmasinda ve oriintiilerdeki iliskileri kesfetmesinde kullanilacak
anlamli yollardan bir tanesidir. Store ve ark. (2016) Oriintli bulma etkinliklerinin 6grencilerin degisken
kavramini anlamalarini1 destekleyebilecegini ifade ederek, ilkokul diizeyinde dgrencilerin degisken kavramin
anlamasim destekleyen dort farkli yola dikkat ¢ekmektedir. Gokge ve Yesildere-imre’nin (2017) bulgular ise
cebirsel genelleme yapmayr destekleyecek sekilde planlanarak tasarlanan etkinliklerin Ogretimde
kullanilmasinin 6grencilerin strateji ve notasyon kullaniminda ve genelleme yapabilmelerinde etkili bir rol
oynadigini ortaya koymustur.

Ulusal alanyazinda oriintiiler konusunda Ogrenciler ve matematik 6gretmen adaylartyla yapilmig
(Cenberci ve ark., 2020; Girit ve Akyiiz, 2016; Palabiyik ve Akkus Ispir, 2011; Yakut-Cayir ve Akyiiz, 2015)
calismalar mevcuttur. Ogretmenlerle gergeklestirilmis bazi ulusal ¢calismalar (Dogan-Temur ve Turgut, 2020;
Topbas-Tat, 2020; Sulak ve Cavusoglu, 2022) olsa da oldukca az diizeydedir. Ornegin, Topbas-Tat’in (2020)
dort ortaokul matematik Ogretmeninin Oriintiiler konusundaki goriislerini incelemis oldugu c¢alismasinin
bulgular1 6gretmenlerin driintiiniin neden 6nemli oldugunu agiklamada yetersiz kaldiklarini ortaya koymustur.
Ay zamanda, bulgular 6gretmenlerin 5. sif oriintiiler dgretiminin kolay ve zevkli oldugunu, 7. simif
diizeyinde 6gretimin zor oldugunu ve 6grencilerin Oriintiiniin kuralin1 harfle ifade etmede zorluk yasadiklarini
disiindiiklerini gostermistir. Dogan-Temur ve Turgut (2020) dordiincii sinif diizeyinde say1 ve sekil
orlintiilerinin nasil 6gretildigini incelemek amaciyla iki sinif 6gretmeninin {i¢ saatlik 6gretim siirecini yonerge
ve aciklamalar, muhakeme siireci, soru sekli ve genelleme siireci olarak dort boyutta incelemistir. Aragtirmanin
bulgular1 6gretmenlerin 6grencilere verdikleri gorevlere yonerge olusturmakta ve sunmakta zorlandiklarini,
muhakeme gerektirecek gorevler kullansalar da etkili bir sekilde yer veremediklerini, 6grencilere cogunlukla
rutin ve tablo okumaya dayali sorular sorduklarini ve genelleme gerektiren gorevleri iyi organize
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edemediklerini ortaya koymustur. Sulak ve Cavusoglu (2022) ise ilkokul matematik ders kitaplarindaki oriintii
tiirlerini ve 6gretmen goriisleri dogrultusunda bu tiirlerin 6gretim siireglerini incelemeyi amaglamistir. Bu
sebeple ders kitaplarindaki oriintii tiirleri “Oriinti tiirleri inceleme formu” araciligiyla, 33 simif 6gretmeninin
goriigleri ise yar1 yapilandirilmig birebir gorlismeler araciligiyla incelenmistir. Aragtirmanin bulgulart sinif
Ogretmenlerinin Orintii tiirlerinin 6gretiminde daha ¢ok gorselleri, sekilleri, somut materyalleri ve ii¢ boyutlu
nesneleri kullandiklarini ifade ettiklerini, bazi 6gretmenlerin ise ritmik sayma ve ritim yoluyla 6riintii 6gretimi
gerceklestirdigini belirttigini gostermistir. Ayn1 zamanda bulgular smif 6gretmenlerinin dgrencilerin say1
ortintiilerinde zorlandiklarini, sekil oriintiisiinde ise daha az zorlandiklarini dile getirdiklerini ve 6gretimi daha
etkili hale getirmek icin oyunlagtirma ve somut materyallerle aktif katilimin saglanmasinin gerekli oldugunu
diisiindiiklerini gdstermistir.

Cebirsel diisiinmenin temel taglarindan olan Oriintiiler konusunda 6grencilerin genelleme yapma ve
fonksiyonel diisinmede yasadig1 zorluklar goz Oniine alindiginda &grencilerin bu zorluklarmin kaynagim
anlayabilmek i¢in Oriintiiler konusunun 6gretmenler tarafindan 6gretim seklinin ve igeriginin incelenmesi
onemli hale gelmektedir. Oriintiiler konusunun cebirsel diisiinmenin gelisimindeki yerinin ve dolayisiyla
ogretilme seklinin 6nemli olmasi fikrinden yola ¢ikarak bu ¢aligmada ortaokul matematik 6gretmenlerinin 5.
smif diizeyinde oOriintiileri nasil 6grettiklerini incelemek amaglanmistir. Bu aragtirmanin bulgular1 6grencilerin
heniiz formal cebir 6grenimi siirecine gegmeden dnce, Oriintiileri nasil 6grendiklerini ortaya koymasi agisindan
onemlidir. Ulkemiz ortaokul matematik dgretim programinda ilk kez 5. siniflarda yer alan &riintiiler ile ilgili
kazanimlarin &gretimi, 7. siniftaki oriintiiler ile ilgili iliskileri anlama, degisken kullanimi ve genel kurali
bulma gibi kazanimlarin 6gretimine zemin hazirlamaktadir. 5. smiftaki Oriintiiler konusunun 6gretimini
incelemek 6gretimin nasil sekillendigini, 6gretim siirecinde nelere dikkat edildigi veya nelerin eksik kaldigini
belirlemek adma gereklidir. Bu caligma oriintiilerin dgretimine yonelik matematik 6gretmenleri ile yapilmis
caligmalar1 zenginlestirecektir. Bu arastirmaya asagidaki aragtirma sorulart yol gostermistir.

¢ Ortaokul matematik 6gretmenlerinin oriintiiler konusunun 6gretimine yonelik goriisleri nasildir?

¢ Ortaokul matematik 6gretmenlerinin 5. siniflarda ériintiiler konusunu 6gretim stiregleri nasildir?
¢ Ortaokul matematik Ogretmenleri 5. siniflarda Oriintiiler konusuna yonelik 6gretimlerini nasil
degerlendirmektedirler?

YONTEM

Arastirmanin Deseni

Ortaokul matematik 6gretmenlerinin 5. simif diizeyinde Oriintii 6gretimlerinin incelendigi bu aragtirma
nitel arastirma desenlerinden durum calismasidir. Bu aragtirmada durum dort matematik Ogretmeninin
oOriintiileri 6gretme siirecidir.

Calisma Grubu

Bu aragtirma, 2022-2023 egitim-6gretim yilinda Orta Karadeniz Bolgesinde yer alan bir il merkezi ve
iki farkli ilgesindeki dort fakli devlet ortaokulunda goérev yapan dort matematik Ogretmeni ile
gergeklestirilmigtir. Bu arastirmanin katilimcilart amaglh 6rneklem yontemlerinden 6l¢iit 6rnekleme ve kolay
ulasilabilir durum 6rneklemesi kullamlarak belirlenmistir (Yildirim ve Simsek, 2006). Olgiit érnekleme
yonteminde katilimcilarin belirlenmesinde dnceden arastirmaci tarafindan belirlenmis 6l¢iitler kullanilir, kolay
ulagilabilir 6rnekleme yonteminde ise arastirmaci kendine yakin ve kolay ulasabilecegi durumlart seger
(Yildirim ve Simgek, 2006). Bu aragtirmanin katilimcilart igin belirlenen 6lgiit arastirmanin gergeklestigi
stiregte 5. sinif diizeyinde matematik dersi veriyor olmasi olmustur. Bu arastirmanin katilimcilart belirlenen
bu Olgilite dayali olarak aragtirmacilardan birinin kolay ulasabilecegi dort matematik Ggretmeni olarak
secilmistir. Tiim dgretmenler arastirmaya goniillii olarak katilmislardir. Ogretmenlere ait demografik bilgiler
Tablo 1°de sunulmustur.
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Tablo 1

Calismaya Katilan Ogretmenlere ait Demografik Bilgiler

Ogretmenler* Yas Egitim Durumu Mezun Mezun Gorev Siiresi
Olunan Olunan Y1)
Fakiilte Boliim**
o1 37-42 Yiiksek Lisans Egitim F. MO 16-20
02 31-36 Lisans Egitim F. MO 6-10
03 37-42 Lisans Egitim F. MO 6-10
04 31-36 Yiiksek Lisans Egitim F. MO 6-10

* Arastirmaya katilan 6gretmenler, O1, 02, 03 ve 04 olarak kodlanmustir.
**FIMO-ilkogretim Matematik Ogretmenligi

Veri Toplama Araclari ve Veri Toplama Siireci

Bu arastirmanin veri kaynaklarmi 6gretmenlerle Oriintii 6gretimi Oncesi ve sonrast yapilan birebir
gdriismeler ve konunun dgretim siirecine yonelik derslerin video kayitlar1 olusturmaktadir. Ogretmenler ders
anlatimlarini gergeklestirmeden dnce Oriintiilerin 6nemi ve 6gretimi hakkindaki diisiincelerini ortaya ¢ikarmak
igin dgretmenlerle birebir goriismeler gerceklestirilmistir. Ogretim &ncesi goriismelerde &gretmenlerin
oriintiiler konusu ile ilgili diisiincelerini belirlemek ve 6gretimlerinde nasil yer verdiklerini ortaya ¢ikarmak
amagl “Oriintii konusunun matematik 6grenimindeki yeri ve énemi, diger konularla olan iliskisi, cebir ile olan
iligkisi, matematik 6gretim programindaki yeri ve 6n goriilen ders saati” iizerine sorular yoneltilmistir.

Ogretmenlerin 5. smiflarda riintiiler konusuna ait ders anlatim (&gretim) siireci ise bu ¢alismanin bir
arastirmacisi tarafindan goézlemlenerek, kamera ile kayit altina alinmistir. Tiim 6gretmenler Oriintiilerin
Ogretimini iki ders saati i¢inde gerceklestirmislerdir.

Daha sonra her bir 6gretmenle 6gretim siireglerini degerlendirdikleri 6gretim sonrasi birebir goriismeler

gergeklestirilmigtir. Ogretim sonrasi goriismelerde &gretmenlere “dersi planladiklar1 gibi uygulayip
uygulamadiklari, konuyu tekrar islediklerinde, ders siiresinde, ders planlamalarinda, derste kullandiklari soru
ve etkinliklerde degisiklik yapip yapmayacaklari” ile ilgili diisiincelerini ifade edecekleri sorular yoneltilmistir.

Yapilan bu ¢alismada arastirma etigi ilkeleri gozetilmis olup gerekli etik kurul izinleri alinmistir. Etik
kurul izni kapsaminda; Tokat Gaziosmanpasa Universitesi, Sosyal ve Beseri Bilimler Arastirmalar Kurumu,
03.06.2022 tarihli karar, 170455 sayili belge alinmustir.

Verilerin Analizi

Veri analizine baslamadan 6nce ilk olarak yapilan goriismelerin ve oriintiilerin 6gretim siirecine ait
video kayitlarinin yazili dokiimleri olusturulmustur. Daha sonra veriler nitel veri analizi yontemlerinden igerik
analizi kullanilarak analiz edilmistir. Verilerin analiz siirecinde Tablo 2’de sunulan kodlar olusturulmus ve
kullanilmistir. Daha sonra bu kodlar birlestirilerek kategoriler olusturulmustur. Konunun énemi kategorisine
ait “Oriintillerin matematik ogretimindeki 6nemi ve diger konularla iliskisi” kodlar1 ve Ogretimin
degerlendirilmesine ait “6gretim kaynaklari, plani uygulama ve kazanima ayrilan ders saati” kodlar1 goriisme
sorularindan gelen kodlar olmustur. Ogretim siirecine ait olan “hazir bulunusluk diizeyi, kullanilan soru/érnek
tiirleri, giinliik hayat 6rnekleri, model/materyal kullanimi, ¢oklu temsil kullanimu, etkinlik kullanimi1 ve 6gretim
yontem ve teknikleri” kodlar1 ise pedagojik alan bilgisinin alt boyutlarindan olan 6gretim bilgisini tanimlayan
caligmalardan (Ball ve ark., 2008; Rowland ve ark., 2005; akt. Kula ve Bukova-Giizel, 2014, s.92) ve cebirsel
diistinmenin gelisimi veya Oriintiilerin 6grenimi ile ilgili stratejileri igeren caligmalardan (6rnegin, Stephens ve
ark., 2015) yararlanilarak olusturulmustur.

Calismanin gegerliligi/inandiriciligr i¢in hem goriismeler hem de derslerin video kayitlart araciligiyla
derin odakli veri toplama yapilmis ve veri kaynaklarinin cesitlendirilmesi saglanmistir. Calismanin
giivenilirligini saglamak i¢in, Tablo 2’de sunulan kodlar ve alt kodlar kullanilarak, veriler iki arastirmaci
tarafindan bagimsiz olarak kodlanmis ve arastirmacilarin kod uyumu Miles ve Huberman’in (1994) uyusum
yiizdesi formiilii kullanilarak hesaplanmistir. Arastirmacilarin kodlamalari arasinda yaklagik %90 uyusum elde
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edilmistir. Farklilik gosteren kodlamalar {izerinde arastirmacilar tartismislar ve anlasmaya varmislardir. Fikir
birligine varildiktan sonra kodlar iliskilendirilerek kategoriler altinda birlestirilmistir.

Tablo 2

Oriintii Ogretimine ait Kategori ve Kod Listesi

Kategoriler Kodlar Alt Kodlar Kategorilerin Aciklamasi
e Matematiksel kavramlari
) anlama
= Oriintiiler konusunun ¢ Temel diisiince stratejileri
:g matematik Ogretimindeki gelisimi
g 6nemi e Cebirsel diisiince
=
2 ) o Cebirsel ifadeler
v/ Oriintiiler konusunun e Esitlik ve denklem
diger konularla iliskisi e Fonksiyonlar
e Dogrusal denklemler
Ogrencinin hazir ¢ Uygulama var Ogrencilerin 6n 6grenmelerine yonelik
bulunusluk diizeyi ¢ Uygulama yok calisma yapilip yapilmadigt
) e Say1 Oriintiisii
1I§i1;rlllsgllan Soru/Ornek e Sekil Oriintiisii Ogretim sirasinda ne tiir soru ve drnek
e Say1-Sekil Oriintiisii tiplerinin kullanildig1 ve kullanim sayis1
o Giinliik Hayat Problemleri
° Yer Vel‘ildl P\ e os ee . . . . . .
Giinliik hayat mekleri : . Oruntu‘o'gretm'nnde gupluk hayat drneklerine
e Yer verilmedi yer verilip verilmemesi
Model/Materyal e Kullanyor 1(()rlL;ntu ogretlrmnclle modell/mgtewryawd
Kullanim o Kullanmiyor ullaniminin yapilip yapilmadig
o Kullaniyor Oriintii $8retimi o .
. . gretiminde ¢oklu temsil 6rneklerine
g Coklu Temsil Kullanimi1 e Kullanmiyor yer verilip verilmedigi
E Etkinlik Kullanmy e Kullamyor Oruntu dgretiminde etkinlik kullanimina yer
5 e Kullanmiyor verilip verilmedigi
> Ogretim Yontem ve e Anlatim Ogretim siirecinde kullanilan 6gretim yontem
Teknikleri e Soru-cevap ve teknikler

Ogrenci-6gretmen
etkilesimi

e Etkilesimli-Ogrenci
Merkezli

e Kismi Etkilesimli-Ogrenci
ve Ogretmen Merkezli

o Sinirli Etkilesim -
Ogretmen merkezli

e Ogretim siirecinin dgrencilerin liderliginde
olmasi, 6gretmenin etkinlik, materyal, model
kullanimi ile 6gretim siirecine 6grenciyi aktif
olarak dahil etmesi, etkilesimli ve Ogrenci
merkezli

e Ogretim siirecinin  dgretmen liderliginde
olmasi, Ogretmenin Ogrencilere  sorular
yonelterek ve tahtada ¢cézmelerine izin vererek
dahil etmesi kismi etkilesimli, 6grenci-
6gretmen merkezli

e Ogretim siirecinin  dgretmen liderliginde
olmasi, 6gretmenin 6grencilere nadiren soru
sormas, sinirli etkilesim, 6gretmen merkezli

Ogretimin
degerlendirilmesi

Ogretim Kaynaklart

Plan1 Uygulama

Kazanima ayrilan ders
saati

Oriintii 6gretiminde yararlanilan kaynaklarin
neler oldugunun agiklanmasi

Dersin planladigi zaman ve igerige uygun bir
sekilde yapilip yapilmadiginin agiklanmasi

Kazanim i¢in yer verilen ders saatini
degerlendirmesi
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BULGULAR

O7’in Oriintiiler Konusunu Ogretim Siireci
Oriintii konusunun énemi

01, oriintiilerin sayi-sekil ve sekil-say1 arasindaki iliskinin tespit edilmesi temelinde 6grencilerde
diisiinsel ve sekilsel yapilara ait becerileri gelistirdigi bir konu olmasi sebebiyle matematik 6greniminde
énemli oldugunu diisiinmektedir. O1’e gore driintiilerin iligkili oldugu konular ise cebirsel ifadeler, esitlik ve
denklemdir. O1’in oriintiiler konusunu iliskili buldugu konular ile ilgili agiklamasi asagidaki alintida
sunulmustur.

O1: Birkag konu aklima geldi su anda. Mesela birisi su olabilir, ashnda biraz 5. sumf degil de 7. sinif
diizeyinde ama 7. suf diizeyinde cebirsel ifadelerde, bilinmeyenin yerine adim 1-2-3 yazarak
ortintiideki artis veya tersi azaliy kavrami goriilebiliv. Hatta bunu denklemle esitlikle iliskilendirirsek
yine orada bilinmeyeni buldugumuz zaman adimsal iliskiler yine aymi sekilde olabilir. Iste 4x
ifadesinde katsayi neyi veriyor bize? Iste genislemeyi ve —4 olursa daralmay: veriyor gibi. Onun
disinda oriintii ile iliskilendirebilecegimiz, yani eskiden vardi ama fraktal gibi konular, yani cebirsel
ifade, denklem ¢oziimii. Hatta sey de olabilir, biraz farkly bir kavram ama yani tislii sayilarda da yine
ortintiisel kavramlar olusturabiliriz.

Yukaridaki alintida goriildiigii gibi, O1 6nceki dgretim programlarinda yer alan fraktal konusunun da
oOrilintii konusu ile iligkisini belirtmistir. Ayn1 zamanda iislii sayilarda da oriintiiniin yer alabilecegini belirtmistir.
O1, oriintiilerin cebir ile iliskisini ifade ederken ise bu iki konu arasindaki en temel iliskinin genelleme
oldugunu ve bu iki konunun genelleme yapmay saglayan konular oldugunu ileri siirmiistiir.

Ogretim Siireci

O1, oriintii kazamimlarma yénelik iki saatlik dgretim siirecine 6grencilere ders kitabinda yer alan
“Hazirlanalim” boliimiine ait soruyu gostererek oOgrencilerin konu hakkindaki 6n bilgilerini harekete
gecirmeye yonelik bir etkinlik ile baslamistir. Ogretmenin dgretim siirecinin sonraki asamalar1, driintii tanimini
verme, say1 Oriintiisii, sekil oriintiisii, sekil-say1 orlintiisii 6rneklerine, Oriintii problemlerine ve giinliik hayat
orneklerine yer verme seklinde olmustur. O1, diiz anlatim ve soru cevap yontem ve tekniklerini kullanarak
geleneksel Ogretim yontemi ile ders islemistir. Tablo 3’te sunuldugu gibi Oriintii kazanimina yonelik
ogretiminde say1, sekil-say1 ve sekil oriintlisii 6rneklerine yer vermistir.

Tablo 3

O1'in Oriintii Kazammina Yonelik Ogretim Siireci

Ogretim Siireci Ogretim Siirecinde Yer Verilis Sekli

e Sayi Oriintiisii
. e Sekil Oriintiisii
Oriintii Sorularmin Kullanim .
o Sekil-Say1 Oriintiisii
e Oriintii Problemleri
Giinliik Hayattan Ornekler e Yer verildi
Coklu Temsil Kullamimi o Sekil oriintiisii ve say1 oriintiisii
o Sekil oriintiisii, say1 Oriintiisii ve tablosal gosterim

Etkinlik (Grup-Bireysel) Uygulamasi e Yer verilmedi
Model/Materyal Kullanimi e Yer verilmedi
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Tablo 3 (Devam)
Ogretim Siireci Ogretim Siirecinde Yer Verilis Sekli

Ogretim Yontem ve Teknikleri e Anlatim

e Soru-cevap
Kullamlan Kaynak e Ders Kitabi

Ogrenci-6gretmen etkilesimi o Kismi etkilesimli, 6gretmen-6grenci merkezli

Ayn1 zamanda giinliik hayat baglamli ériintii problemlerine ve oriintiilerin giinliik hayatta kullanim
orneklerine yer vermistir. O1, sekil-say1 oriintiisiinii aym anda kullandigi sorularda ¢oklu temsil bigimi
kullammina yer vermistir. Fakat O1, 6gretim siirecinde ne ogrenci merkezli etkinlige ne de somut
materyal/model kullanimina yer vermistir. O1, dgretim oncesi yapilan birebir goriismede model/materyal
kullanimina yer vermemesine gerekce olarak asagidaki alintida goriildiigii gibi sinif mevcutlarinin fazla olmasi
ile akilli tahtay1 kullanmay1 tercih etme olarak agiklamustir.

Ol: Sumifin durumuna gore sekilleniyor. Eskiden daha az gruplarla bireysel ¢alismalar olabiliyordu
ama tabii burada sinifin durumu énemlidir. Sinif mevcudu burada énemli. Kalabalik gruplarda akilli

tahtadaki yansittigimiz 6rneklerle bunu agmaya ¢alistyoruz.

O1 &grencilerin konu ile ilgili &n bilgilerini hatirlatmak amaciyla ilk olarak ders kitabinda yer alan
“Hazirlanalim” boliimiindeki say1 driintiisii sorusu ile derse baglamistir (bkz. Sekil 1).

Sekil 1

O!’in Dersin Giris Kisminda Yer Verdigi Ornek

Sekil 1°de verilen drnege ait dgretim siirecinden Ol ile dgrencilerin arasinda gegen konusmalar asagida
sunuldugu sekilde olmustur.

Ol: Hazirlanalim béliimiinii niye vermisler size? Bu konuyu bildiginiz icin. Siz bu konuyu énceden
biliyorsunuz. Alttaki soruyu okuyup o sorunun cevabini vermeye ¢alisacagiz.

Ol: En sagdaki balona ne yazarsiniz? Buradaki verilen istenen kural nedir?

Ogrenci: 28.

Ol Peki bu ériintiiniin kural nedir?

Ogrenci: Beser beser artiyor.

O1I: Simdi déniiyoruz oriintii kavramina. Oriintii ne demektir? Simdi hatirladik ériintiiniin ne oldugunu
alt simflardan. Bunu biraz daha zorlastiralim bakalim yorum nasil olacak? Biz burada ka¢inct balonu
bulduk?

Ogrenci: 6. balon.

O1: Biz bunu béyle devam ettirseydik 20. balon ne olurdu? Tek tek yazarak buluruz veya daha farkl:
kisa bir kuralt vardir. O kisa kural ile ilgili yorum yapabilecek olan?. Tek tek yazarak gidelim. Var mi tek
tek yazarak bulmak isteyen?

207



Trakya Egitim Dergisi, 15(1) 2025, 201-247

Ol’in agiklamalari dogrudan oriintii tanimini vermeden once, sectigi etkinlikle &grencilerin 6n
bilgilerini harekete gegirecek kisa bir hatirlatma yapmak istedigini gostermektedir. O1, daha sonra yine ayni
soru iizerinden &grencilerin yorum yapmasini saglayacak sekilde bir yol izlemis ve 20. balondaki sayiy1
buldurmak i¢in bir soru sormustur. Sordugu soruya ait 6grencinin ¢oziimii Sekil 2’de sunulmustur.

Sekil 2

Bir Ogrencinin 20. Balondaki Say: Icin Yaptig1 Coziim

Sekil 2°de goriilen 6grenci ¢coziimiinde, 6grenci 20. balondaki sayiy1 tek tek yazarak 98 bulmustur. Bu
cevabin ardindan O1, verilen driintiide dgrencilere uzak adimlara ait sorular ydnelterek dgrencilerin var olan
oriintii bilgileri iizerinden yorum yapmalarmi saglanmistir. O1, dgrencileri diisiindiirmek ve yorumlamasini
saglamak icin asagidaki diyalogda sunuldugu gibi “Peki bunun kisa yolu nasil olabilir? Nasil anlatabilirsiniz?”
sorusunu sormustur.

O1: Bu 30. balon, 40. balon oldugu zaman bunu tek tek yazmak zor. Peki bunun kisa yolu nasil olabilir?
Nasl anlatabilirsiniz?

Osrenci: 1. adim 3, 5 ile 19 u ¢carpariz 95 olur sonra iistiine de 3 ekleriz.

O1I: Evet dogru yorum bu zaten.

Ogrenci, 20. balondaki sayinin soruldugu 6riintii ile ilgili genel kurali kesfedip olusturarak cevabi 98
olarak bulmustur.

Say1 oriintiisii ile ilgili sorular iizerinde calistiktan sonra O1, ardindan sekil oriintiisii ile ilgili
calismalara yer vermistir. O1’in sekil &riintiisii ile sinif icinde kullandig1 drneklerden bir tanesi asagidaki
gibidir.

Sekil 3

Sekil Oriintiisii Sorusu ve ngrenci Cevabi (Gokstiiliik, 2022, S.18)

2 Y
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Asagidaki alintida goriildiigii gibi 6gretmen 6ncelikle sekil oriintiisii sorusu olduguna dikkat ¢ekmistir.

Ol: Bu ne driintiisiidiir? Sekil, sekil oriintiisii. 1.,2.,3.,4.,5. adimt takip ederek sekli anlamaya
calisacaksiniz.

Sekil 3’ te yer alan sekil oriintiisiiniin 5. adimina yonelik 6grenci ¢iziminden sonra Ol ile dgrenciler
arasinda sekil oriintiisiinii say1 driintiisiine doniistiirme ile ilgili asagida sunulan diyalog gegmistir. Ogretmen
ogrenci diyalogunda goriildiigii gibi 6gretmen sekil Oriintiisii ile say1 Oriintiisii arasindaki iliskiye dikkat
cekmistir. O1, dgrencilerle etkilesimli sekilde ve dgrencilere soru yonelterek kare sayilarina gore bir say1
Oriintlisti olusturmustur. Ardindan 6grencilerin driintiiye ait kurali ifade etmeleri istenmistir.

OI: Hatta bunlari neye doniistiirebilirsiniz? Say: oriintiisiine de doniistiirebilirsiniz. Mesela 1. adimda
kag tane kare var?

Ogrenci: 1

Ol: 2. adim?

Ogrenci: 3

Ol1:1,3,5,7,9. Kacar kagar artiyor?

Osrenci: Ikiser ikiser artiyor.

O1’in ¢oklu temsil kullanimina yonelik sekil-say1 driintiisii iliskisini gosteren kullandig1 diger bir rnek
Sekil 4°te verilmistir.

Sekil 4

O1’in Ogretiminde Kullandig Sekil-Say: Oriintiisii (Goksiiliik, 2022, S.20)

Sekil 4’te yer alan soruda Oriintiiniin dordiincii adimdaki seklinin ¢iziminin yapilmast ve bu adimda
kullanilan dikdértgen ve iiggen sayilari sorulmaktadir. O1’in dgretiminde kullanmis oldugu bu soru sekil
oOrlintiisiiniin say1 Oriintlisii olarak ifade edilmesi, say1 Oriintiisiinii de tablo lizerinde gostererek adim sayisi ile
dikdortgen sayisi ve adim sayisi ile liggen sayisi arasindaki iligkinin bulunmasi agisindan oriintiiler konusu igin
¢oklu temsil kullanimini 6rneklendirmektedir.

Ogretimin Degerlendirilmesi

O1 dgretim siireci boyunca kaynak olarak ders kitabindan yararlanmus ve ders kitabinda yer alan diger
benzer sorulara yer vermistir. O1’in Oriintii konusuna ait 6gretimde yararlandigi kaynaklar hakkindaki
diisiinceleri asagidaki alintida sunulmustur.

Ol: Tamamen ders kitabim kullaniyorum. Yani yardimci kaynaklar ile 5. simflarda ¢ok fazla

gitmiyorum. Ders kitabinda yer alan orneklerin yeterli oldugunu goriiyorum. Birde konu anlaminda
toparlanabilecek konular. Yani ¢ok fazla érnege ihtiya¢ var ama ders kitabi yeterli konu igin.
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Ogretim sonras1 yapilan goriismelerde O1 dersini planladigi gibi uygulayabildigini ve iki ders saati
icinde kazanimi verebildigini ifade etmistir. Ayn1 zamanda vermesi gereken tiim drneklere yer verebildigini ve
herhangi bir siire veya &rnek anlaminda sikint1 yasamadigini da dile getirmistir. O1’in 6gretimde kullandig
soru sayis1 ve etkinlikler hakkindaki degerlendirmesi asagida sunuldugu gibidir.

O1l: Sekil, say1 hem de daha farkli 6rneklere yer verdim. Aslinda bu konu tam bu sinif seviyesinde
kazanimin igeriginde bir sikinti yok ama ders saati daha kapsamli bir hale getirilebilir.

Ayn1 zamanda, ortintiiler konusunda belirledigi kazanim i¢in ayrilan ders saati ve planlama hakkindaki
diislincelerini asagidaki sekilde ifade etmistir.

O1: Iki ders saati icinde anlatilan bir konu. Belki bir ders saati verilerek eksik olduklar: yerleri daha
farkly 6rnekler ile yapabilir hale getirebilirdim. Onun i¢inde birkag¢ saate daha ihtiya¢ var agtk¢ast konunun
tam detayli anlasiimasi igin. Plan ile alakali degisiklige ihtiyag yok. Verilen érnekler ile alakall veya konunun
daha genis anlasimast ile alakali eksiklikler var. Planla ile alakalr bir sikinti yok.

01, dgretim sonunda yaptig1 degerlendirme ile 5. sinifta driintiiler konusunun dgretimi icin iki ders
saatinin yeterli diizeyde oldugunu, fakat ek olarak bir ders saatinin de Ornekleri gesitlendirmek igin
eklenebilecegini belirtmistir.

02’nin Oriintiiler Konusuna Yénelik Ogretimi
Konunun Onemi

02, oriintiiler konusunun cebirsel ifade ve denklemlerin baslangigc konusu yerine gegmesi sebebiyle
matematik dgretiminde onemli oldugunu diisinmektedir. O2, benzer sekilde oriintiiler konusunun iliskili
oldugu konularin cebirsel ifadeler ve denklemler oldugunu diisiinmektedir. 02, driintiiler konusunun cebir ile
olan iligkisini ise bilinmeyen kavrami ve genelleme fikri ile iliskilendirerek asagidaki sekilde ifade etmistir.

O2: Su an icin biz 5. simifia bilinmeyen kullanmiyoruz. Sonraki senelerde égrenecegimiz kavram ama
sonraki adimi ¢ocuk tahmin ediyor. Artik kural dahilinde ilerletiyor oriintiiyii. Cebirsel ifadede su sekilde genel
terim var n diye tabir ettigimiz, tamimladigimiz bunu bulabiliyor ¢ocuk. Yani 100. terimini bul dedigimiz zaman
genel terimini bulup yerine yerlestiriyor, n yerine 100 verip sayryt buluyor. Aslinda bu soyle cebirsel ifadede
bilinmeyen kullandig1 icin cocuk bunu baglantisim kurabiliyor. Ilk konuyla alakali yani oriintiilerde de var.
Cocuk hazir degil belki bilinmeyen kavramina ama bir sonraki terimi ilerleterek devam ettirecegini biliyor
ama cebirsel ifadelerde artik biraz daha iist diizey diisiinmeye bagsliyor. Uzun bir sekilde devam ettirmeyip 100.
terimi veya 1000. terimi istedigi terimi bulabiliyor. Bunu bilinmeyen kullanarak yapryor bu sekilde
aciklayabilirim.

Alintida goriildiigii gibi 02’ye gore oriintiiler konusu, 5. smifta dgrencileri bilinmeyen kavramim
diisiinmeye hazirlamaktadir.

Ogretim Siireci

02, oriintii kazanimlarina yonelik iki saatlik 6gretim siirecine ilk olarak driintiiniin tanimini vererek yani
dogrudan konuya giris yaparak baslamistir. Oriintii tanimu ile verilen artan-azalan say1 oriintiisii rneklerini
yazarak 6gretmen hem konuya giris yapmis hem de 6grencilerin konu hakkindaki 6n bilgilerini de hatirlatmaya
calismistir. O2 6gretim siirecini ise say1 Oriintiisii tanimini, say1 oriintiisii orneklerini, sekil Oriintiisii
orneklerini, oriintiilerin giinliik hayat kullanimini, sekil-say1 Oriintlisii ve Oriintii problemlerini verme seklinde,
diiz anlatim ve soru cevap 6gretim yontem ve teknigini kullanarak gergeklestirmistir. Tablo 4’te O2’nin
ogretim siirecinde hangi oriintii sorularina nasil yer verdigi yer almaktadir. O2 iki ders saatlik gretim
stirecinde say1 Orlintiisii, sekil Oriintiisii, sekil-say1 Oriintiisii ve Oriintii problemleri olacak sekilde farkli soru
cesitlerine yer vererek, tahtada soru ¢6zlimii seklinde geleneksel 6gretim yontemi ile ilerlemistir. Herhangi bir
grup veya bireysel olarak o6grenci merkezli bir etkinlige yer vermemis ve somut model/materyaller
kullanmamigtir. Sekil Oriintiisii sorularini1 say1 Oriintiisiine doniistiirerek oOriintiilerle ilgili ¢oklu temsil
kullanimina sinirli diizeyde yer vermis, giinliik hayat kullanim 6rneklerine kisaca deginmistir.
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Tablo 4

O2'nin Oriintii Kazammina Yonelik Ogretim Siireci

Oriintii Ogretim Siireci

Ogretim siirecinde nasil yer verildigi

Oriintii Tiirleri

Giinliik Hayattan Ornekler

Coklu Temsil Kullanimi

Etkinlik (Grup-Bireysel) Uygulamasi
Model/Materyal Kullanimi

Ogretim Yontem ve Teknikleri

Kullamlan Kaynak

Ogrenci-6gretmen etkilesimi

Say1 Oriintiisii

Sekil Oriintiisii
Sekil-Say1 Oriintiisii
Oriintii Problemleri

Yer verildi

Sekil driintiisii ve say1 orilintiisii
Yer verilmedi

Yer verilmedi

Anlatim
Soru-cevap

Ogretmenin belirledigi sorular (yardime1 kaynaklar)
Ders Kitab1

Sinurlt etkilesimli- 6gretmen merkezli

O2'nin dersin giris kisminda verdigi artan ve azalan say1 Oriintiisii 6rnekleri ve oriintii tanimi Sekil 5’te

verilmistir.

Sekil 5

O2 ’nin Dersin Giris Kisminda Verdigi Say: Oriintiisii Ornekleri

Cy

- B.-J:rr. b kg -*'-*..‘.u

2.5

1
2 -

Sekil 5’te verilen Ornege ait 6gretmen 6grenci diyalogu asagidaki sekilde olmustur. Asagida sunulan
O0gretmen 6grenci diyalogunda goriildiigli gibi birinci soruda artan say1 Oriintiisii, ikinci soruda ise azalan say1
Orlintiisii ile 6gretmen sayi Oriintiisii fikrini kavratmaya ¢aligmistir.

O2: Simdi oriintii ne demektir? Belirli bir kural dahilinde ilerleyen sayi dizisine veya sekil dizisine
biz oriintii diyoruz. Hemen yazalim Sriintiiniin tanumini. Anlasidi mi?

Ogrenciler: Evet.

02: Geldik say: ériintiisiine. Belirli bir kural dahilinde ilerleyen say: dizisine say: oriintiisii denir.

Ornek verelim sayt oriintiisiine.

02: 5-7-9-11-... Ben buraya say: oriintiisii yazdim arkadagslar. Simdi bakalim 5 ten 7’ye kag artmis?

7’den 9’ a, 9, dan 11 e.
Osrenciler: 2
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O2: Bunun kurali ne? Ikiser ikiser artmasi. O zaman bir sonraki adim kag olacak?
Osrenciler: 13

O2: Bir sonraki adim?

Osrenciler: 15

Dersin giris kisminda yapilan drnek sorulardan sonra, O2 say: driintiisiiniin tanimini yaparak, tahtaya
say1 Oriintiisii ile ilgili drnekler yazmistir. Sayi oriintiilerinden sonra 02, sekil driintiisiiniin tanimin1 yapip
bununla ilgili 6rnekler vermistir. Ayni1 zamanda sekil oriintiisii 6rneginde sekli verip sekle gore say1 driintiisiinii
yazmustir. 02 nin sekil driintiisiine ait verdigi bir 6rnek Sekil 6’da verilmistir.

Sekil 6

O2'nin Ogretiminde Kullandig1 Sekil Oriintiisii Ornegi

Sekil 6’daki ornege ait asagida sunulan Ogretmen Ogrenci diyalogunda goriildiigii gibi 02, sekil
oriintiisiinden bahsederken kisaca “anneleriniz orgii 6rerken bunlardan ¢okga faydalaniyor” diyerek giinliik
hayat kullanimindan bahsetmistir. Fakat bir 6rnekle sinirh tutarak, farkli bir glinliik hayatta kullanim 6rnegine
ders stirecinde tekrar yer vermemistir.

O2: Belirli bir kural dahilinde ilerleyen sekillere sekil ériintiisii diyoruz. Aslinda ériintiiyii biz giinliik
hayatta kullaniyoruz. Anneleriniz orgii 6rerken dantel orerken bunlardan ¢ok faydalanyyor. Simdi bir
tane ornek verelim...Ben ne yaptim sekli sayiya doniistiirdiim. Sekildeki kareleri sayt olarak yazdim.
2’den 4’e kac artmis?

Osrenciler: 2

02: 4’den 6’ya ka¢ artmis?

Ogrenciler: 2

02: 6 dan 8’ e ka¢ artmis?

Ogrenciler: 2

O2: Demek ki bu sekil oriintiisiiniin kurali neymis?

Osrenciler: Ikiser ikiser artmast.

O2: Peki soruyorum size, 5. ve 6. adimda kag tane kare olacak?

Og'renciler.' 10, 12

02, dgretim siirecinde giinliik hayat problemleri ile ilgili olarak Sekil 7°de sunuldugu gibi gesitli giinliik
hayat orlintii problemlerine yer vermistir. Diger taraftan, yukarida sunulan dgretmen Ogrenci arasindaki
diyaloglardan goriildiigii gibi O2, 6gretimi agirlikli olarak dgretmen merkezli gerceklestirmistir. Ogretmen
Ogrencilerin diisiincesini almak amagli zaman zaman sorular sormus olsa da bu sorular 6grencilerin oriintiileri
diistinlip, yorumlamasina yonelik olmamistir. “4’ den 6 'ya kag¢ artmis? 5. ve 6. adimda kag tane kare olacak?”
seklinde kisa cevap igeren sorular olmustur.
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Sekil 7

O2 ’nin Ogretiminde Kullandig1 Bir Oriintii Problemi Ornegi

Ayse’nin kumbarasinda 15 TL paras1 vardir. Fakat her hafta kumbarasina 10TL para atmaktadir. 5 haftanin sonunda

kumbarasinda ka¢ TL parast olur?

Ogretimin Degerlendirilmesi

02, 6gretimi siireci boyunca hem ders kitabindaki soru ve drneklere, hem de kendi aklinda olusturdugu
sorulara yer verdigini belirtmistir. O2 “Ders kitabini baz aliyorum. Genelde yardimct kitap kullandigimda
oluyor. Duruma gére bunlari yetersiz bulursam bazen EBA dan (Egitim Biligim Ag1) da destek alabiliyorum.”
seklinde belirterek genel olarak ders kitab1 ve yardimci kitaplardan yararlandigini ifade etmistir. Ayni zamanda,
Ogretim esnasinda yer verdigi soru ve etkinlikler ile ilgili diislincelerini su sekilde ifade etmistir.

O2: Planladigim genelde, hemen hemen hepsini ¢ozmeye ¢calistm. Hazir, yani aklimda olusturdugum
sorulart kullanmaya calistm. Giinliik yagsamlarindan érnekler vermek istemistim onlart verdim. Orneklerim
basitten zora dogru ilerledi. En sonuncusunda verdigim ornek suydu: yanlis hatirlamiyorsam okul zili ile
alakali bir 6rnek vermistim. Zillerin 50 dakika 40 dakika ¢aldigina dair giinliik yasamlariyla bagdastirdim
genel olarak kullanmadigim bir soru olmadi aklimda olmayan.

02, oriintiiler konusunu 6grencilerin rahat bir sekilde 6grendiklerini ve bundan dolay: planda ayrilan
ders saatinin konu i¢in yeterli oldugunu belirtmistir. O2, 6gretimde kullandig1 soru ve drnekler hakkindaki
diisiincelerini agsagidaki sekilde ifade etmistir.

O2: Eger soyle anlatip tekrar anlamadiklarini gorseydim biraz daha fazla soru ¢ozmeye odaklanirdim.
Hani soyle genel olarak ben bunu islerken fark ettim. Bu hakikaten ¢ocuklarin ¢ok zevk aldigi bir konu. Soru
¢ozerken de anlatum yaparken ¢ok rahat ilerleyebildigimiz, ¢ocuklarin etkin katilim sagladig: bir konu.

Yukaridaki alintida goriildiigii gibi O2 &riintiiler konusunda belirledigi kazanim igin ayrilan ders saatinin
yeterli oldugunu belirtirken planlamada ise bir bagka 6gretiminde herhangi bir degisiklik yapmasina gerek
olmadigini ifade etmistir.

03’iin Oriintiiler Konusuna Yénelik Ogretimi
Konunun Onemi

03, oriintiiler konusunun cebire ve cebirsel ifadelere gegiste 6nemli bir asama olmasi sebebiyle
matematik 6greniminde 6nemli oldugunu asagidaki alintida sunuldugu gibi ifade etmistir. Alintida goriildiigi
gibi O3, o6zellikle oriintiilerin matematikte énemli bir yer kaplayan cebiri anlamada faydali oldugunu
belirtmektedir.

O03: Ashinda cocuklar ériintiiyle belki riintii adi altinda olmasa da ilkokulda tanisiyorlar ritmik sayma
ile. Ciinkii zaten oriintiiniin ortaokuldaki daha dogrusu 5. siniftaki kapsadigr alan ritmik sayma ile hemen
hemen egdeger, yani 5. sinifta ayni miktarda artma ve azalma ile ilgili ériintiiler var. Kurallarda bu sekilde
cebirsel ifadeye girilmeden anlatiliyor. Kurali sozel olarak ifade etme tabii ki ogrencilere ileride bu cebirsel
ifade olarak yazabilme becerisini de kazanmamn ilk adimin olusturuyor. Cebir konusu, matematigin ¢ok
biiyiik bir alam kapladigi igin oriintiiler cebiri anlamada faydali oluyor diye diisiiniiyorum. 5. sinifta tabii ki
cebir adi altinda veya cebirsel ifade altinda anlatilmasa da buna gegisi icin onemli bir asama olarak
diigtintiyorum.

Oriintiiler konusunun iligkili oldugu konular ile ilgili olarak ise asagidaki alintida sunuldugu gibi yine
bu konunun cebirsel ifadeler ile iliskisi oldugunu belirtmistir.

O3: Oriintii, 6. siniftan itibaren cebirsel ifadelerle iligkili bir konu. Ciinkii 5. simifta kurali sadece sozel
olarak ifade ederken, 6. sinifta bunun icine harfleri de bilinmeyenleri de katarak cebirsel olarak yazmalarim
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istiyoruz biz ogrencilerden. Dolayisiyla oriintii konusu cebirsel ifadelerle iliskili. Evet yani simdi bir ornek
verecek olursak 4,8,12,... dive ritmik artan bir ériintii oldugunu diisiinelim. Ogrenci bunun iste ilk basta 5.
sinifta kuralint séylerken, 4 ’ten baslayp dérder, dérder artan bir ériintii seklinde kural ifade ediyor. 6. sinifa
gectigi zaman bu ortintiideki sayilart bulundugu sira numarast ile iliskilendirmesi 8. sinifta ger¢i daha ¢ok
boyle bulundugu sira numarast iliskilendirmesi isteniyor. Dolayisiyla iki degiskeni birbiriyle iliskilendirmek
icin cebirsel ifadelerden ve denklemlerden yararlanmasi gerekiyor égrencinin.

Ogretim Siireci

03, dgretimine ilk olarak dgrencilerin 6n bilgilerine yonelik driintii olan ve olmayan say1 dizisi 6rnekleri
ile baglamistir. Dersin giris kisminda yapilan calismada O3, dgrencilerin konu ile ilgili 6n bilgilerini tespit
etmeye caligmis, 6grencilerden gelen cevaplar dogrultusunda oriintiiniin tanimini yapmistir. Giinliik hayattan
bir ornege ise sadece Oriintii tanimina ge¢cmeden Once kisaca yer vermis ve Oriintiiniin tanimi ile 6rnegini
iligkilendirmistir. Ders siirecinde ise Tablo 5’te sunulmus oldugu gibi, sekil, sekil-say1 Oriintiisii gibi farkli
orlintli 6rneklerine yer vermis, ancak agirlikli olarak say: oriintiileri ile ilgili sorularn tizerinde durmustur.
Sadece bir tane sekil Oriintiisli sorusuna yer vermis, dort tane ise sekil ve say1 Oriintilisliniin bir arada kullandig1
sorulara yer vermistir. O3, dgretimini anlatim ve soru cevap seklinde isleyerek, bireysel ve grup etkinligine
veya somut model/materyal kullanimina yer vermemistir, ancak birka¢ tane Oriintii problemi sorusuna yer
vermistir. Coklu temsil kullanimina sadece sekil oriintiisiinden say1 driintiisiine gecis seklinde sinirli diizeyde
yer vermistir.

Tablo 5

O3'in Oriintii Kazammina Yonelik Ogretim Siireci

Oriintii Ogretim Siireci Ogretim siirecinde nasil yer verildigi

e Say1 Oriintiisii
Oriintii Tiirleri e Sekil Oriintiisii
rumtu Turert o Sekil-Say1 Oriintiisii

e Oriintii Problemleri

Giinliik Hayattan Ornekler e Yer verildi

Coklu Temsil Kullanim o Sekil oriintiisii ve say1 Orlintiisii
Etkinlik (Grup-Bireysel) Uygulamasi e Yer verilmedi
Model/Materyal Kullanimi e Yer verilmedi

Ogretim Yontem ve Teknikleri e Anlatim

e Soru-cevap

Kullanilan Kaynak e Ogretmenin belirledigi sorular (kazanim testleri, calisma
yapraklari, internet kaynaklari)
¢ Ders Kitabi

Ogrenci 6gretmen etkilesimi ¢ Kismi etkilesimli, 6gretmen-6grenci merkezli

03’iin dersin baslangicinda 6grencilerin konu hakkindaki &n bilgilerine yonelik yer verdigi, driintii olan
ve olmayan say1 dizisi 6rnekleri Sekil 8’de verilmistir.
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Sekil 8

03’iin Dersin Baslangicinda Verdigi Oriintii Olan ve Olmayan Ornekler

. 1;6/?; fé'J'T-
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Dersin girig kisminda 6gretmen soru isareti ile ilgili yerlere ne gelecegini 6grencilerden tahmin etmesini
isteyerek iki soru arasindaki diizenli ve diizensiz artig miktarini fark etmelerini beklemistir. Daha sonra kurala
bagl durumu &riintiiler ile iliskilendirerek, dgrencilere driintiiler konusunu isleyeceklerini belirtmistir. O3’iin
Sekil 8’deki sorular ile ilgili 6grencilerle diyalogu asagidaki sekildedir.

03: Yukardaki ve asagidaki sirasiyla yazdigim sayilari kullanarak soru isareti ile gosterdigim sayimin
kag¢ oldugunu tahmin etmeye ¢calisin.

Ogrenci: Ikiye ii¢ ekleyelim bes, bese dort ekleyelim dokuz, dokuza yedi ekleyelim 16

O3: Simdi 16’ya kag ekleyecegiz? Ug mii? Dort mii? Yedi mi? Bir de asagidakine bakin, acaba bunu
tahmin edebilecek misiniz?

Ogrenci: 19

O3: Nasil yaptin?

Ogrenci: Uger iiger gidiyor.

O3: Yani burada belli bir diizen var degil mi? Hep ayni sekilde artis olmus. Bunu yapabildiniz dogru.
Ama birinci de tereddiit ettiniz. Niye bunu (11) séyleyebildiniz de bunu (1) soyleyemediniz?

Ogrenci 3: Hocam alttaki kuralli olarak yapilms, iistteki kuralsiz olarak yazilmus.

03, yukarida sunulan bu iki ériintiiniin birinin kurala dayali ve digerinin kuralsiz olmasini, anne ve
anneannelerin havlu kenari, patik modeli ¢ikarma siirecleri ile iligkili bir giinliik hayat 6rnegi ile asagidaki
sekilde iligkilendirilmistir.

O3: Annesi masa értiisiinde gordiikleri islemelerde motifleri inceleyerek o motifin nasil ortay ¢ikardigim
kavrarlar sonra da eve gittiklerinde kendileri o motifi yapabilirler. Nasil yapabiliyorlar, ¢iinkii o motifler
islemeler kurala gore yapilmus, rastgele diigiimler atilmig, ornegin, 2 ters bir diiz, o kurala gére ortaya desen
¢tkmis, annelerimizde o kuralt kavriyor. Kural olmasaydt islemlerde o zaman annelerimiz o igslemeleri kendileri
olusturamazd.

03 daha sonra bu érnekte verdigi belli bir kural olmasi fikrinden yola ¢ikarak asagida sunuldugu gibi
Oriintiileri tanimlamuastir.

03: Matematikte béyle belli bir kurala gore yazilmis, aralarinda belli bir iliski olan sayilarin
olusturdugu bu listeye oriintii denir ¢ocuklar. Bugiinkii konumuz oriintiiler.

03, 6riintiiyii tanimladiktan sonra driintii olan ve olmayan say1 dizilerini 6grencilerle beraber incelemis,
aym zamanda azalan say1 oriintiisiine de drnek vermistir. Say1 driintiilerinin yaninda O3, bir tane sekil driintiisii
ornegine dgretiminde yer vermistir. O3’iin derste kullandig: sekil driintiisii 6rnegi Sekil 9°da sunulmustur.

Sekil 9°da yer alan 6rnege ait 6gretmen 6grenci diyalogu asagidaki gibi olmustur. Asagidaki diyalogda
goriildiigii gibi bir 6grenci tahtada dérdiincii sirada gelecek sekli ¢izdikten hemen sonra O3 sayilar ve sekillerin
kurala gore dizilisine vurgu yaparak oriintiiyii bir kez daha tanimlamstir.

O3: Simdi ben say1 kullanmayacagim, sekil kullanacagim. Acaba devam eden sekillerde bir sonraki

gelen sekli siz olusturabilecek misiniz?
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03: Acaba buraya nasil bir sekil gelmelidir?
) (bir dgrenci tahtada 4. sekli ¢iziyor)
03: Dordiincii adimdaki sekil sizce bu mu olmaliydi?

(?grenciler.‘ Evet
03: Iste ¢ocuklar eger sayilar veya sekiller belirli bir kurala gore dizilmislerse aralarinda hep ayni

sekilde iligki varsa biz bunlara ériintii diyoruz.

Sekil 9

03’iin Ogretiminde Kullandigi Sekil Oriintiisii Ornegi ve Ogrenci Coziimii

Ogretmen daha sonrasinda yine asagida Sekil 10°da 6rnek olarak sunulan say1 driintiisii Srneklerine
yer vermistir.

Sekil 10

03’iin Ogretiminde Kullandigi Say: Oriintiisii Ornekleri
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Ogretimin Degerlendirilmesi

03, odgretim siirecinde kullandig1 tiim sorularin ya kendi olusturdugu sorular ya da Milli Egitim
Bakanlig1 tarafindan yayimlanan kazanim testlerinden ve ¢alisma yapraklarindan temin ettigi sorular oldugunu
belirtmistir. Bu kaynaklar1 kullanmasina gerekce olarak da asagidaki agiklamalarinda yer vermis oldugu gibi
besinci siiftaki oriintiiler konusunu ritmik sayma ile alakali gérmesi, yani konunun daha farkl soru tiplerini
kullanmay1 gerektirmedigini diisiinmesidir.

O3: 5. sumftaki oriintii konusu dedigim gibi belli bir sayidan baslayip iizerine ritmik sayt olarak devam
ettigi i¢in yani bunun igin ekstra bir kaynak kullanmaya agikcasi gerek duymuyorum. Yani kendi olusturdugum
sorularla veya internetten temin ettigim sorularla Milli Egitimin yayinladigi kazanim sorulart veya ¢alisma
yapraklariyla onlarin iginden sectigim sorularla dersi siirdiiriiyorum.

03 ogretim sonrast goriismelerde ise dersi planladigi gibi uyguladigmi ifade etmistir. O3, Oriintii
kazanimina yonelik dgretimde kullandig1 sorular hakkindaki diislincelerini asagidaki sekilde ifade etmistir.

03: Ogretim programi ve kazammlar ¢ergevesinde bize sinirlanan Oriintii konusu iist diizey sorular
gerektirmeyecek sekilde planlanmis. Dolayisiyla planladigim orneklerin disina ¢tkmayr diistinmezdim. Stuif
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seviyesi de ¢ok iist diizey sorular ¢ozmeye uygun degil. Sinif seviyeme uygun oldugunu diistiniiyorum.
Cozdiigiim sorularin dolayisiyla planin disina ¢ikip ekstra sorular ¢ozmezdim.

03, besinci sinifta driintiiler konusunda belirlenen kazanimin grencilerin seviyesine uygun bir konu
oldugunu, 6grencilerin rahat bir sekilde 6grendikleri ve bu sebeple ayrilan ders saatinin konu icin yeterli
oldugunu diisiinmektedir. Ayn1 zamanda bu konunun §gretim programi ve kazanimlar ¢ergevesinde 5. sinif
diizeyinde iist diizey sorulara yer verilmeyecek sekilde planlandigini, bu sebeple kendisinin de bu tarz sorulara
yer vermedigini ifade etmistir.

O4’iin Oriintiiler Konusuna Yénelik Ogretimi
Konunun Onemi

04, oriintiiler konusunun cebirsel ifadelerin kavranmasi, denklem kurma ve ¢dzme, dogrusal grafikler
ve daha ileride fonksiyonlar konusu ile baglantili oldugunu ve oriintiilerin bu konularin temelini olusturmasi
acisindan matematik dgretiminde énemli oldugunu diisiinmektedir. O4, ayn1 zamanda &riintiiler konusunun
cebir ile de iliskisi oldugunu ifade etmistir. O4’iin &riintiiler konusunun cebir ile olan iliskisine ydnelik
diisiincesi agagidaki gibidir.

O4: Oriintii ile alakali su sekilde seyler yapiyorum. Edebiyatta siirlerin dizelerine gore AA, AB...
seklinde aywriyorum. Ogrencilerin dizeleri bu sekilde harfler kullanarak ifade etmelerini sagliyorum. Oriintiide
ayni olmayan adimi, 6grenci farkl bir harfle veya farkl bir sayiyla ifade etmesi gerektigini kavradiktan sonra
bunlari dnce sekil oriintiilerine ve sayi oriintiilerine doniistiirerek bu sekilde 6grencinin daha iyi kavramasini
saglayabiliriz bence. Cebirde de aslinda ayni mantik var. Ozellikle dogrusal iliskilerle alakali diisiiniirsek yani
1. dereceden bir bilinmeyenli denklemler icin diistintirsek, ogrenciler dogrusal oriintiilerdeki mantigi
kullanacaklar ilerde denklemleri ogrenirken. Yani 5. swmiftaki ogrenecekleri oviintii konusu, 7. sinifta
ogrencinin cebirsel ifadeleri kavramasini, denklemlerin mantigimi anlamalarimi saglayacak. Ondan dolay
cebir ile iliskisi bu sekilde basliyor.

O4’iin agiklamalar1 5. smiftaki oriintiiler konusunun 7. simiftaki cebirsel ifadeleri anlama agisindan
zemin olusturdugunu diisiindiiglinii géstermektedir.

Ogretim Siireci

04, oriintiiler konusunun &gretimine birinci dersin baslangicinda dgrencilerin konu hakkindaki 6n
bilgilerine yonelik, ders kitabinin oriintiiler konusu ile ilgili ilk 6rnegi incelemelerini isteyerek baglamistir.
Daha sonra ise Oriintiilerin tanimina ve farkli oriintii soru 6rneklerine yer vererek anlatim ve soru cevap
seklinde geleneksel bir 6gretim siireci ile dersini islemistir. Tablo 6’da goriildiigii gibi O4, dengeli bir dagilimla
say1 Oriintiisii, sekil oriintiisii, sayi-sekil oriintiisii ve Oriintii problemlerine dersinde yer vermistir.

Tablo 6

O4’iin Oriintii Kazanimina Yonelik Ogretim Siireci

Oriintii Ogretim Siireci Ogretim siirecinde nasil yer verildigi

e Say1 Oriintiisii
Oriintii Tiirleri o Sekil Oriintiisii
ramin et e Sekil-Sayi Oriintiisii

o Oriintii Problemleri

Giinliik Hayattan Ornekler e Yer verildi

Coklu Temsil Kullamim o Sekil oriintiisii ve say1 Oriintiisii
Etkinlik (Grup-Bireysel) e Yer verilmedi
Model/Materyal Kullanimi e Yer verilmedi
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Tablo 6 (Devam)
Oriintii Ogretim Siireci Ogretim siirecinde nasil yer verildigi

Ogretim Yontem ve Teknikleri Anlatim

e Soru-cevap

Kullanilan Kaynak e Ogretmenin belirledigi sorular (internet kaynaklari)
e Ders Kitab1

Ogrenci 6gretmen etkilesimi o Kismi etkilesimli, 6gretmen-6grenci merkezli

04, sekil oriintiisii ile say1 Oriintiisiinii bir arada kullandig1 siirecte ¢oklu temsil kullanimina stirh
diizeyde yer vermis, bireysel ve grup etkinlikleri ve model/materyal kullanimina hi¢ yer vermemistir. O4
giinliik hayat 6rneklerine yer vermistir.

04, dgretim siirecine ait birinci dersin baglangicinda dgrencilerin konu hakkindaki 6n bilgilerine yonelik
ders kitabinin oriintiiler konusu ile ilgili Sekil 11°de sunulan ilk 6rnegi incelemelerini istemistir.

Sekil 11

O4’iin Dersin Baslangicinda Kullandigi Ornek (Goksiiliik, 2022, S.18)
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Yukaridaki balonlarim iizerinde bulunan sayilar bir kurala gére wvazilmuastir.
Olusturulan Sriintiiniim kuralindan yararlanarak en sagdaki balonun iizerine han-
=i saymun yazilmas: gerektigini soyleyiniz.

Sekil 11°de yer alan ders kitabinin “Hazirlanalim” béliimiinde yer alan 6rnege ait 6gretmen 6grenci
diyalogu asagidaki sekilde olmustur.

O4: Ders kitabinda sayfa 18°i acalim. Baghgimiz ne?”

Ogrenciler: Say: ve sekil oriintiileri.

O4: Daha 6nce ériintiileri gormiistiiniiz. Oriintii nedir hatirliyor musunuz?

Ogrenci: Belirli bir kurala gore siralanan sekil ve sayilara denir.

O4: Defterimize yaziyoruz. Belirli bir kurala gore dizilmis sayilar ve sekiller 6riintii olugturur. Simdi

sayfa 18’ deki 6rnege bakiyoruz. Oriintii olmast icin belirli bir kuralin olmasi gerekiyordu. Bu

ortintiiniin kurall nedir?

Ogrenci : Beser artarak ilerliyor.

04: O zaman kirmizi balona ka¢ gelmesi gerekiyor?

Ogrenciler: 28

04, &riintiiniin tanimini yaptiktan sonra ders kitabinda yer alan say: oriintiisii ile ilgili farkli 6rnekleri
Ogrencilerle beraber ¢c6zmiistiir. Daha sonra O4, sekil oriintiisiine yonelik sorulara yer vermistir. Bu dogrultuda
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Sekil 12

O4’iin Ogretiminde Kullandig Sekil Oriintiisii Ornekleri

Sekil 12°de yer alan ilk &rnekte 6gretmen dordiincii adimi kendi cizmistir. Daha sonra ise 04 ikinci
ornege dair yedinci adimda olmasi gereken sekli Ogrencilere sorarak soruyu Ogrencilerle birlikte
degerlendirmistir. O4, istenen adim yerine gelecek sekli bulabilmek igin &riintiide ilk alti adimda verilen
sekilleri harf ile ifade ederek A-B-C-D-A-B-... seklinde siralamistir. Buna gore yedinci adimdaki sekli harfler
ile tekrarlayan oriintii olusturarak bulmuslardir. O4 ders siirecinde ayni zamanda &grencilerden oriintiilerle
ilgili giinliik hayattan 6rnek vermelerini istemistir.

O4: Simdi bana giinliik hayatimizda karsilastiginiz oriintii 6rnekleri verebilir misiniz?

Ogrenci: Giinliik rutinlerimiz.

O4: Ne mesela?

Ogrenci : Sabah kalktigimizda ellerimizi yikiyoruz, kahvalti yapiyoruz, dislerimizi fir¢altyoruz.

O4: Kalk, elini yiiziinii ytka, kahvalti, okul, ev, yat, kalk, elini yiiziinii yika, ... bu sekilde bir dongii

var degil mi?

Ogrenciler: Evet

O4: Baska érnek vermek isteyen var mi?

Ogrenci 2: Ders programimiz.

Ogrenci 3: Haftamn giinleri.

O4’iin dersinde ders kitabinda yer alan &riintii problemlerine yer vermistir. O4’te gretim siirecinde ders
kitabindaki 6rneklerden ve internet kaynaklarindan buldugu kendi belirledigi sorular1 kullanmistir.

Ogretimin Degerlendirilmesi

Ogretim sonras1 goriismelerde, O4, dersi tam olarak planladig1 gibi uygulayamadigini ifade etmistir.
Asagidaki alintida goriildiigii gibi O4 internetten buldugu 20-30 soru igeren bir etkinlik iizerinden dersi
islemeyi planladigini diistindiigiinii ama o kadar fazla 6rnek kullanamadigini belirtmistir. Diger taraftan ise o
kadar ¢ok 6rnek kullanmasa da ¢esitli 6rneklere yer verebildigini belirtmistir.

O4: Internetten buldugum bir etkinlik vardi. Burada oriintii gesitleri iizerine 20-30 tane soru vardi. Dersi
onun tizerinden igleyecektim. Tekrar eden sekil driintiileri iizerinden baslaywp sonra artan/azalan sekil
oriintiileri iizerinden devam ediyor. Sonra da say1 oriintiilerine gegiyordu baglantili sekilde. Yalniz bunlart
dedigim gibi bu kadar yogun érnekler kullanarak dersi isleyemedim ama aym tiir 6rneklere az sayida da olsa
yer vermeye ¢alistim.

04, ériintiiler konusunda belirledigi kazanim igin ayrilan ders saatinin yeterli oldugunu belirtmistir. Ayni
zamanda Oriintii kazanimina yonelik 6gretimde kullandig1 soru ve etkinlikler hakkindaki diislincesini “Besinci
sinif  ogrencilerinin seviyesi kapsaminda elimden geldigi kadar farkli soru tarzlarina degindigimi
diistiniiyorum planda. Onun icin degisiklik yapmazdim” seklinde ifade etmistir. O4, besinci siif diizeyinde
ortintiiler konusunu 6grencilerin rahat bir sekilde 6grendiklerini, planda ayrilan ders saatinin konu i¢in yeterli
oldugunu ve dgrencilerin ilkokuldan bu konuyla ilgili genelde hazir bir sekilde geldiklerini ve bunun 6gretimi
kolaylagtirdigini da dile getirmistir.
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TARTISMA VE SONUC

Bu arastirmanin amaci dort matematik Sgretmeninin 5. smif diizeyinde Oriintii 6gretimini nasil
gerceklestirdiklerini inceleyerek, 6gretmenlerin Oriintiilerin 6gretiminde neleri dikkate aldiklarini1 ve neleri
eksik biraktiklarini ortaya ¢ikarmaktir.

Ogretim oncesinde &gretmenlerle yapilan goriismelere ait bulgular tiim 6gretmenlerin oriintiilerin
matematikteki yeri ve dnemi hakkinda benzer diigiincelere sahip olduklarmi ve Ogretmenlerin Oriintiiler
konusunun matematikteki bir¢ok konuya zemin olusturan 6nemli bir konu oldugu konusunda hemfikir
oldugunu gostermistir. Ogretmenler driintiiler konusunun genel olarak cebir ile iliskisini kurarak matematik
dgrenimindeki yeri ve 6Snemini ifade etmislerdir. 02, O3 ve 04 driintiilerin cebirsel ifadelerin baslangic konusu
olduguna yénelik diisiincelerini ifade ederken, O1 diger 6gretmenlerden farkli olarak oriintiiler konusunun
sayi-sekil iliskisinin tespitinde ve diisiinsel beceri gelistirmede etkili oldugunu ifade etmistir. Oriintiiler
konusunun iligkili oldugu konular hakkinda ise tiim dgretmenler diislincelerini cebirsel ifadeler, denklemler,
cebirsel olarak yazma seklinde ifade etmisler ve oriintiileri yine cebirle iliskilendirmislerdir. Bu konulara ek
olarak O4 fonksiyonlarla olan iliskisine dikkat ¢ekmistir. Bu bulgular 6gretmenlerin oriintiilerin cebirle olan
giiclii iliskisinin farkinda olduklarin1 gostermektedir. Fakat diger taraftan 6gretmenlerin Oriintiilerin cebirle
olan iligkisini cebirsel diisinme diizeyinde degil islemsel diizeyde ele aldiklarina da isaret etmektedir.
Ogretmenler iliski kurma, genelleme yapma, fonksiyonel diisiinme gibi cebirsel diisiinmenin bilesenlerine
yonelik agiklamalara dogrudan yer vermemis, “genel terimi bulma, 100. terimi bulma, iki degiskeni birbiri ile
iliskilendirme” gibi smirli ifadelerle tistii kapali olarak agiklamiglardir. Bu bulgu, Topbas-Tat’in (2020) dort
ortaokul matematik O6gretmeninin Oriintiiler hakkindaki goriislerini inceledigi ¢aligmasinda, 6gretmenlerin
oriintii konusuna yonelik bakis agilarinin olumlu oldugu ancak 6riintii konusunun 6nemini a¢iklamada yetersiz
kaldigin1 ortaya koydugu bulgusu ile benzerlik gdstermektedir. Oriintiiler fonksiyonel diisiinmenin, yani
cebirsel diigiinmenin gelisimini destekleyen en temel konulardan bir tanesidir (Lee ve Freiman, 2006; Stump,
2011; Warren ve Cooper, 2006) ve bu sebeple 6gretmenlerin oriintiilerin cebirle olan sembolik iligkisinin
disinda cebirsel diisiinmenin gelismesindeki 6nemli bir adim oldugunu fark etmeleri 6nemlidir. Ayn1 zamanda
ortintiilerin matematigin diger 6grenme alanlar ile iligkilidir (Papic, 2007; Van de Walle, 2007). Bu sebeple
Ogretmenlerin Orilintiilerin sayilar, orantisal diisiinme, ¢arpimsal kavramlar ve geometri gibi bir¢ok konu ile de
iligkili oldugunun da farkinda olmalidirlar.

Ogretmenlerin dgretim siirecine ait bulgular dort matematik dgretmeninin dgretim siireci agisindan, yani
derse baslama sekilleri, kullandiklar1 sorular ve problemlerin igerigi, sayisi, dgrencilerin matematiksel
fikirlerine anlamaya ve ortaya ¢ikarmaya yonelik iletigsimleri gibi durumlarda degisiklik gosterse de hepsinin
farkli soru gesitlerine, yani sayi, sekil, sekil-say1 oriintiileri, giinliik hayattan 6rnekler ve oriintii problemlerine
yer verdiklerini gostermistir. Sadece O3 diger dgretmenlere gore say1 driintiileri sorularina nispeten daha fazla
yer vermistir. Ogretmenler iki ders saati ayirdiklar dgretim siirecinde 6grencilere konu ile ilgili farkl1 6rnek
tirleri sunmaya calisarak sayir orlntiileri gibi tek tip Ornek ¢ozimi ile sinirlt kalmamislardir. Fakat
Ogretmenlerin hepsinin 6gretim siireglerinde geleneksel 6gretim yontemlerini kullandiklart goriilmiistiir. Baz1
ogretmenler (01, O3 ve O4) 6riintii sorularmin ¢dziimiinde veya drnekler iizerinde konusurken 6grencilerle
soru-cevap araciligryla etkilesim kurmaya galismis olsalar bile, yani kismi 6gretmen-6grenci etkilesimli olsa
bile, dgretimleri agirlikli olarak dgretmen merkezli olmustur. Ogretmenlerin hepsi anlatim ve soru cevap
tekniklerini kullanmig, tanimlarin ve 6rneklerin verilmesi siirecinde sadece tahta kullanimini tercih etmislerdir.
Aynm1 zamanda Ogretmenlerin hicbiri Oriintiilerin dgretimi siirecinde model/materyal kullanmamis ve
ogrencilerin bireysel veya grup halinde calisarak Oriintiiler arasinda iligkileri kesfedebilecekleri list diizey
biligsel seviye igeren gorevlere yer vermemislerdir. Giinliik hayat 6rnekleri ve ¢oklu temsil kullanimina ¢ok
sinirh diizeyde yer vermislerdir. Bu bulgular Dogan-Temur ve Turgut’un (2020) dordiincii sinif diizeyinde say1
ve sekil driintiilerinin nasil 6gretildigini incelemek amaciyla iki stnif 6gretmeninin 6gretimlerini inceledikleri
calismanin bulgular1 ile benzerlik gostermektedir. Dogan-Temur ve Turgut’ta (2020) &gretmenlerin
muhakeme gerektirecek gorevler kullansalar da, bu gorevleri etkili bir sekilde kullanamadiklarini, 6grencilere
cogunlukla diislindiirici sorular yerine rutin ve tablo okumaya dayali sorular sorduklarin1 ve genelleme
gerektiren gorevleri iyi organize edemediklerini ortaya koymustur. Ogretmenlerin derslerinde kullanmay1
tercih ettikleri kaynaklarin icerikleri de, somut materyallere, ¢oklu gosterimlere veya bilissel diizeyi yiiksek
etkinliklere yer vermemelerinin olas1 sebeplerinden bir digeri olabilir. Ozellikle ders kitaplarinin ve yardimci
kaynaklarin igeriginin somut materyal kullamimini, ¢oklu temsil Orneklerini, 6grencilerin birlikte g¢alisip
iligkileri kesfedebilecekleri etkinlikleri ne diizeyde i¢erdiginin belirleyici olmus olmasi muhtemeldir.

Ogretmenlerin geleneksel anlatimi tercih etme sebepleri birgok matematiksel konuda oldugu gibi sinif
mevcudunun fazla olmasi ve gretim programinin yetistirilmesi gibi durumlarda zamandan tasarruf saglamasi
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ile ilgili olabilir. Ogretim sonrasi yapilan birebir goriismelerde bir 6gretmen (O4) dzellikle siif seviyesinin
ist diizey sorular ¢ézmeye uygun olmadigimi dile getirmistir. Aym zamanda, somut materyal
kullanmamalarinin olas1 sebepleri olarak O1 sinif mevcutlarmi gostermis, 02, O3 ve O4 ériintiiler konusunun
kolay olmasindan dolay1 gerekli olmadigini belirtmistir. Yani 6gretmenlerin konunun kolay olmasina yonelik
algilarinin da biligsel seviyesi yiiksek sorular1 veya somut materyal kullanimlarini engelledigi goriilmektedir.
Topbag-Tat’in (2020) calismasina katilan 6gretmenlerde 5. sinif diizeyinde oriintiilerin 6gretilmesini kolay bir
konu olarak belirtmis olmasi, matematik 6gretmenleri agisindan bunun ortak bir kani olduguna isaret edebilir.
7. sif diizeyindeki Oriintiiler kazanimlari ve bu diizeyde dgrencilerin 6grenim siirecinde yasadiklar zorluklar
diistintildiigiinde, 6gretmenlerin 5. sif oriintiiler konusunun 7. smifa gore kolay oldugunu diisiinmeleri
sasirtict degildir. Ancak, konunun 6gretmenler icin kolay oldugu algisi, 6grenciler acisindan c¢ok kolay
ogrenilebildigi anlamina gelmemelidir. Ogrencilerin adimlar arasindaki farki tespit edebilmeleri onlar i¢in
zorlayict olmayabilir ve 6grenciler islemsel olarak ne yapmalari gerektigini anlayabilirler. Fakat 6grenciler 7.
ve 8. stnif gibi iist diizeylere geldiginde genellikle genellemeyi anlamak yerine kural bulmaya odaklanmaktadir
(Girit ve Akyiiz, 2016). Oriintiiler konusu 6gretim programinin ilk yillarindan itibaren yer alsa bile, 6grenciler
icin kolay tistesinden gelebilecekleri konu degildir ve 6grenciler 6zellikle ilerleyen yillarda iligkileri kesfetme,
genel kurali bulma, uzak terimleri bulma ve degisken kavramini anlama gibi bir¢ok farkli konu da zorluk
yasamaktadirlar (Girit ve Akyliz, 2016; Kilig, 2017; Kocamaz ve Yildiz-Tkikardes, 2021; Yesildere-imre ve
ark., 2017). Erken yaslardan itibaren 6grenciler oOriintii kavramimi kavramsal olarak anlayabildiklerinde
degisken kavramini anlama, iliskileri kurma, genel kurali bulma gibi ileriki seviyelerde yasayacaklar1 farkli
zorluklar1 daha az diizeye indirgeyeceklerdir. Bu sebeplerle 6gretmenlerin sadece kural bulmaya odaklanma
ve temel diizeyde sorulara yer vermek yerine, heniiz degisken kavrami ile tanismamis olduklari 6grenim
diizeyinde 6grencilerin adimlar arasindaki iligkileri kesfedebildikleri ve genellemeye ihtiya¢ duyacaklar farkli
oriintli sorularina ve etkinliklere yer vermesi Onerilmektedir. Papic (2007) de 6gretmenlerin tekrarli Sriintiileri
Ogretirken, Oriintiilerin yapisim1 gérmezden geldiklerini dile getirmistir. Papic (2007) ¢alismasinda kii¢iik
yastaki Ogrencilerin Oriintiileri tekrar yapma silirecinden daha fazlasin1 basarabildiklerini, &grencilerin
karmagik oriintiileri sembolize edebildiklerini, soyutlayabildiklerini ve aktarabildiklerini ortaya koymustur. Bu
sebeple Papic (2007) erken yillarda Oriintii 6gretiminde basit tekrarlarin Oniine gegilmesi gerektigini
Onermigtir. Ayni zamanda 6grencilere dzellikle kii¢iik yaslarda somut deneyimler sunulmasi, sayisal, sekilsel
ve tablosal gosterimler seklinde gosterimler arasi iligkilerin kurulmasi, 6grencilerin adimlar arasindaki
iligkileri ve yapilar1 kavramalar1 agisindan oldukca 6nemlidir. Uygur-Kabael ve Tanish (2010) da oriintii
kavramina iliskin 6gretimin ilk yillarindan itibaren 6gretim etkinliklerinin fonksiyonel iliskiyi kavratacak
sekilde yer verilmesi gerektigini ifade etmistir. Bu 6gretim siirecinde de 6grenci diizeyine uygun fonksiyonel
iliskiyi vurgulayan oriintiilerin tablo, grafik gibi farkli temsil bigimlerinin kullanilmas1 gerektigine vurgu
yapmuistir. Snif mevcudu kalabalik olan 6gretmenler, 6grencilerin gruplar halinde oriintii bloklari, birim kiipler
veya gegmeli birim kiipler gibi farkli somut materyallerle ¢alisarak, ¢ocuklarin tekrarlayan veya biiyiiyen kendi
Oriintii tasarimlarini olugturmasini ve Oriintiilerdeki iligkileri kesfetmesini saglayabilir. Store ve ark. (2016)
oriintli bulma etkinliklerinin 6grencilerin degisken kavramini anlamalarimi destekleyebilecegine dikkat
¢ekmektedir.

Ogretim sonras1 yapilan goriismelere ait bulgular, 6gretmenlerin hepsinin ders planlarinda yer alan
kazanim dogrultusunda iki ders saati 6gretim yaptiklarini, yani 6gretmenlerin 6gretim siiresini, planlarinda yer
alan siire olarak belirlediklerini ortaya koymustur. Ogretmenler 5. siif diizeyinde riintiilerle ilgili kazanimlar
igin ayrilan siireyi yeterli gormiis ve daha fazla siire aywrmayi tercih etmemislerdir. Ogretmenlerin
planlamadaki siireye gore 6gretim yapmalar1 zamani etkin ve verimli bir sekilde kullanmak istemeleri gerekce
olarak gosterilebilir. Ogretim sonrasinda yapilan goriismelerde ise ii¢ 6gretmen genel olarak dersi planladiklar
gibi uyguladiklarim1 dile getirmisler ve konuyu tekrar anlatmak istediklerinde de benzer bir yol
izleyeceklerinden bahsetmislerdir. Bu bulgular 6gretmenlerin genel olarak kendi geleneksel 6gretimlerinden
memnun olduklarina isaret etmektedir.

Bu caligmanin bulgular1 dort matematik 6gretmeni ile siirlidir ve genelleme amaci tagimamaktadir.
Ancak farkli okullarda Ogretmenlik yapan ve farkli mesleki deneyim yilina sahip Ogretmenlerle
gerceklestirilmis olan bu caligmada, Ogretmenlerin benzer olarak geleneksel bir Ogretim ile 5. sinifta
ortintiilerin 0gretimini gercgeklestirdiklerini ortaya koymus oldugu da goz ardi edilmemelidir. Gelecek
calismalarda Ogretmenler farkli deneyim yillarina, ¢alistiklart okul tiirlerine (6zel okul, devlet okulu) gore
cesitlendirilerek, farkli sartlar altinda 6gretimlerinin nasil sekillendigi daha detayli incelenebilir. Ayni
zamanda bu c¢alismada dgretmenlerin 6gretim siiregleri 6gretim bilgisi “materyal kullanimi, kullanilan soru
tiirleri, coklu temsil kullanimi1” gibi genel hatlar1 ile incelenmis olup, “kullanilan 6rneklerin bilissel seviyeleri,
orneklerin nasil ve ne amagcla se¢ildigi, matematiksel agiklamalarin nasil yapildigi, 6grencilerin akil yiiriitme
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siireglerini destekleyici ne tiir sorularin soruldugu” gibi Ogretimin 6zel 0Ogeleri acisindan detayh
incelenmemistir. Gelecek calismalarda, Ogretmenlerin Orlintli konusunu &gretimleri 6grenci Ogretmen
etkilesimi de dikkate alinarak belirtilen bu agilardan daha detayli incelenmelidir.

*Bu ¢aligsma birinci yazarin, ikinci yazar danismanliginda yiriittiigii yliksek lisans tezinden tiretilmistir.
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Abstract: This research examines four middle school mathematics teachers' teaching of
patterns at the Sth-grade level. This study used a case study design as one of the qualitative
research methods. This research was carried out with four mathematics teachers working in four
different public middle schools in a city in the Black Sea Region in the first term of the 2022-
2023 academic year. The data of the study were collected through one-to-one pre-and post-
teaching interviews and video-recording of the teaching. The study's findings showed that
teachers generally include a variety of questions about patterns such as number patterns, figural-
patterns or word problems in the teaching process. However, by using lecturing method and
question-answer techniques, all four mathematics teachers mainly applied traditional
mathematics teaching approaches in the teaching process. Furthermore, although teachers
included daily life examples and used multiple representations at a limited level, they did not
use manipulatives in the teaching process. This research suggests that beyond a traditional
teaching strategy, teachers should provide rich learning environments with different pattern
questions and activities where students can explore and discuss the relationships and make sense

of the generalization idea.
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INTRODUCTION

Patterns are essential in developing algebraic reasoning (Bay-Williams, 2001; Stump, 2011; Warren &
Cooper, 2006). Lee and Freiman (2006) point out that children are in an excellent position to learn algebraic
language and engage in algebraic activities when they try to express the patterns they perceive mathematically.
Stump (2011) emphasizes the importance of three types of patterns in developing students' algebraic reasoning,
especially contextual problems, growing geometric shapes, and repeating geometric shapes. Warren and
Cooper (2006) state that repeating and growing patterns can support the early development of functional
thinking.

Patterns are key to understanding mathematical concepts, seeing mathematical relationships,
understanding mathematical order and logic, abstracting mathematical thinking systems and relationships, and
developing reasoning skills (Tanisli, 2008). Patterns are also found in other areas of mathematics, such as
numbers and operations, geometry, and data analysis (Van de Walle, 2007). For example, by examining
geometric patterns in geometry and in data processing, students experience patterns in these learning domains
(Van de Walle, 2007). Markworth (2012) explains that exploring geometrically growing patterns is a powerful
approach that supports the development of students' functional thinking. Papic (2007) points out that pattern-
making is important in early mathematics learning, especially in developing spatial awareness, sequencing,
comparison and classification skills. Papic (2007) also states that pattern-making is integral to the development
of counting and arithmetic, base ten, multiplicative concepts, units of measure, proportional thinking, and data
exploration.

These expressions show that understanding patterns is a fundamental step for students to establish
relationships between numbers, derive overarching rules, think functionally, and gain spatial awareness;
therefore, patterns have an important place in mathematics learning. Patterns and relationships are an on-going
topic at all grade levels from the early years of learning, i.e., from kindergarten to secondary education. Among
the four basic algebra standards included in the National Council of Teachers of Mathematics (NCTM) state
that all students understand patterns, relationships, and functions from kindergarten through grade 12 (NCTM,
2000, p.37). NCTM (2000) emphasizes that students should be able to describe a pattern of 2, 4, 6, §, ..., in
which a new term can be obtained by adding 2 to the previous term as the beginning of iterative thinking in
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the younger grades and develop a repertoire of different types of functions as they progress from preschool to
high school. According to our national mathematics curriculum (primary and middle school grades 1, 2, 3, 4,
5,6, 7, and 8), the teaching of patterns starts in the first grade of primary school (Ministry of National Education
[MoNE], 2018). Patterns are included in the learning outcomes of geometry or numbers and operations learning
areas at each primary school grade level. During primary school, the learning outcomes that students should
achieve about patterns are recognizing a specific geometric pattern, identifying the relationships in a pattern,
establishing patterns with the same relationship, identifying missing elements in a repetitive pattern, making
overlays using shape models and creating an increasing or decreasing number pattern according to a specific
rule, and explaining the rule (MoNE, 2018). In middle schools, the subject of patterns is included in the
“learning domain” of numbers and operations in the 5th grade and algebra is in the learning domain of the 7th
grade. Unlike the 7th-grade, in the Sth-grade level, there is no letter expression of the pattern rule and the use
of variables, and students are expected to be able to form the desired steps of number and figural patterns
whose rules are given (MoNE, 2018).

Even when the topic of patterns is introduced to students at an early age, it tends to remain a challenging
subject for them to grasp. Numerous studies on patterns have revealed that students encounter difficulties in
such areas as discovering relationships, finding the general rule, identifying distant terms, understanding the
concept of a variable, and solving pattern problems (Kama et al., 2023; Kilig, 2017; Kocamaz & Yildiz-
Ikikardes, 2021; Stacey, 1989; Yakut-Cayir & Akyiiz, 2015). Lee (1996) points out that although children
often easily notice the patterns around them, they struggle to recognize the mathematical properties of these
patterns. Encouraging children to pay attention to these properties could significantly enhance their algebraic
reasoning. Reliance on traditional approaches in the learning process often hinders meaningful learning. It is
essential to go beyond presenting the usual examples by providing learning environments in which students
can communicate verbally and in writing, predict patterns and think about relationships. One learning strategy
that contributes to the development of students' algebraic thinking is the use of multiple representations in
algebra (Zbiek & Larson, 2015). Patterns and functions can be represented in many ways, including verbal,
tabular, graphical, symbolic, and diagrammatic representations. The use of different representations helps more
students to understand the ideas presented (Bay-Williams, 2001). Similarly, using concrete materials in
mathematics teaching provides many benefits, such as increasing students' interest and participation in the
lesson, helping students visually, providing concrete experiences, and enabling children to comprehend better
(Swan & Marshall, 2010). Stephens et al. (2015) point out that manipulatives are valuable tools for identifying
mathematical relationships and structures, especially in generalized arithmetic. Using different concrete
materials such as pattern blocks, unit cubes, and interlocking unit cubes is one of the meaningful ways to teach
patterns in which children can create their own repeating or growing pattern designs and explore relationships
in patterns. Store et al. (2016) state that pattern-finding activities can support students' understanding of
variables. These researchers draw attention to the four ways that support students' understanding of the concept
of variables at the primary school level. The findings of Gokce and Yesildere-imre (2017) have revealed that
the use of activities planned and designed to support algebraic generalization in teaching plays an influential
role in students' use of strategy and notation as well as their ability to generalize.

In the national literature, there are studies on patterns conducted with students and pre-service
mathematics teachers (Cenberci et al., 2020; Girit & Akyiiz, 2016; Palabryik & Akkus-Ispir, 2011; Yakut-
Cayir & Akyliz, 2015). Although there are some national studies conducted with teachers (Dogan-Temur &
Turgut, 2020; Sulak & Cavusoglu, 2022; Topbas-Tat, 2020;), the number of such studies is rather low. For
example, the findings of Topbas-Tat's (2020) study, which examined the views of four middle school
mathematics teachers on patterns, revealed that teachers were unable to explain why patterns are important. At
the same time, the findings showed that teachers found teaching patterns in 5th grade easy and enjoyable, while
they thought teaching patterns in 7th grade was difficult. Students had difficulty in expressing the rules of the
patterns with letters. Dogan-Temur and Turgut (2020) examined the 3-hour teaching process of two classroom
teachers in four dimensions: instructions and explanations, reasoning process, question form, and
generalization process. They aimed to examine how number and figural patterns were presented at the fourth-
grade level. The findings of the study revealed that teachers had difficulty in forming and directing instructions
for the tasks they assigned to students; they could not include tasks that required reasoning effectively even if
they used tasks that required reasoning; they mostly asked students questions based on routine and table
reading; and, they failed to organize tasks that required generalizations well.

Sulak and Cavusoglu (2022) aimed to examine the types of patterns in primary school mathematics
textbooks and the teaching processes of these types in line with teacher views. For this reason, the types of
patterns in the textbooks were examined through the 'pattern types of examination form' and the opinions of
33 classroom teachers were examined through semi-structured one-to-one interviews. The study's findings
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showed that classroom teachers mostly used visuals, shapes, concrete materials, and three-dimensional objects
in teaching pattern types. Besides these, some teachers said they taught patterns through rhythmic counting
and rhythm. In the opinions of the classroom teachers, students experienced more difficulty with number
patterns and less difficulty with figural patterns. They thought it was necessary to ensure active participation
through gamification, concrete materials, and active participation to make their teaching more effective.

Considering students' difficulties in generalizing and functional thinking about patterns, which are
among the cornerstones of algebraic thinking, it becomes important to examine the way and content of teaching
patterns by teachers to understand the source of these difficulties. Based on the idea that the place of patterns
in the development of algebraic thinking and how they are taught are important, this study aimed to examine
how middle school mathematics teachers teach patterns at the Sth-grade level. This study's findings are
important in revealing how students learn patterns before they begin the formal algebra learning process. The
teaching of the objectives related to patterns, which were first included in the middle school mathematics
curriculum of our country in the 5th grade, forms the basis for the teaching of the objectives related to patterns
in the 7th grade, such as understanding relationships, using variables, and finding the general rule. Examining
the Sth-grade teaching of patterns is necessary to determine how the teaching is shaped, what is the focus of
attention in the teaching process, and what is missing. This study will enrich the studies conducted with
mathematics teachers on teaching patterns. The following research questions guided this study.

What are the views of middle school mathematics teachers on teaching patterns?

What are the teaching processes of middle school mathematics teachers about patterns in 5th grade?

How do middle school mathematics teachers evaluate their teaching of patterns in 5th grade?

METHOD

Research Design

This research examines the teaching of patterns by middle school mathematics teachers at the Sth-grade
level. It utilizes case study from qualitative research design. The case in this research is the process of teaching
patterns by four mathematics teachers.

Participants

This study was conducted with four mathematics teachers working in four different public middle
schools in a provincial center and two districts in the Central Black Sea Region in the 2022-2023 academic
year. The participants of this study were determined using criterion sampling and convenience sampling
(Yildirnm & Simsek, 2006). The criterion determined for the participants of this study was that they were
teaching mathematics at the 5th-grade level at the time of the research. Based on this criterion, the participants
of this study were selected as four mathematics teachers that one of the researchers could easily reach. All
teachers participated in the study voluntarily. The demographic information about the teachers is presented in
Table 1.

Table 1

Demographic Information of the Participating Teachers

Teachers* Age Education Graduation Department Year
T1 37-42 Master’s degree Education F. EME** 16-20
T2 31-36 Graduate Education F. EME 6-10
T3 37-42 Graduate Education F. EME 6-10
T4 31-36 Master’s degree Education F. EME 6-10

* Participating teachers were coded as T1, T2, T3 and T4
**EME-Elementary Mathematics Education
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Data Collection Instruments and Data Collection Procedure

This study's data sources consist of one-to-one interviews with teachers before and after teaching and
video recordings of the lessons on the teaching process of the subject.

Before their teaching, one-to-one interviews were conducted with the teachers to reveal their thoughts
about the importance of and teaching the topic of patterns. In the pre-interviews, the questions were asked
about "the place and importance of patterns in mathematics learning, its relationship with other subjects, its
relationship with algebra, its place in the mathematics curriculum and the predicted course hours, the examples
they prefer to use in teaching patterns, concrete models/materials (if any), and the resources they use" to
determine the teachers' thoughts on the subject of patterns and to reveal how they use them in their teaching.

A researcher of this study observed and recorded the teachers' teaching process of the patterns in the 5th
grade. All teachers taught the subject of patterns within two lesson hours.

After the teaching, each teacher was interviewed to evaluate their teaching processes. In the post-
interviews, the teachers were asked questions as to "whether they implemented the lesson as they had planned,
whether they would make changes in the duration of the lesson, lesson planning, questions and activities they
used in the lesson when they taught the subject again.”

In this study, the principles of research ethics were observed, and the necessary ethics committee
permissions were obtained. Within the scope of ethics committee permission, Tokat Gaziosmanpasa
University, the Social and Human Sciences Research Council, decision dated 03.06.2022, document numbered
170455, was obtained.

Data Analysis

Before starting the data analysis, written transcripts of the interviews and video recordings of the
teaching process of the subject of patterns were produced. The data were then analyzed using content analysis,
one of the qualitative data analysis methods. The codes presented in Table 2 were created and used in the data
analysis process. Then, these codes were combined to form categories. The codes of "the importance of patterns
in mathematics teaching and their relationship with other subjects" belong to the category of importance of the
subject, and the codes of "teaching resources, plan implementation and lesson hours allocated to the learning
outcome" belong to category of evaluation of teaching as the codes that came from the responses to the
interview questions. The codes of "readiness level, types of questions/examples used, daily life examples, use
of models/materials, use of multiple representations, use of activities, and teaching methods and techniques"
belonging to the teaching process came from the studies defining teaching knowledge, which is one of the sub-
dimensions of pedagogical content knowledge (Ball et al., 2008; Rowland et al., 2003, 2005; as cited in Kula
& Bukova-Giizel, 2014, p.92) and studies on the development of algebraic thinking or strategies for learning
patterns (e.g., Stephens et al., 2015).

For the validity/credibility of the study, deep-focused data collection was conducted through
interviews and video recordings of the lessons, and triangulation of data sources was ensured. For the reliability
(consistency) of the study, the data were independently coded by two researchers using the codes and sub-
codes presented in Table 2, and the researchers' code agreement was calculated using Miles and Huberman's
(1994) percentage agreement formula. Approximately 90% agreement was obtained between the researchers'
coding. The researchers discussed and agreed on coding. After reaching a consensus, the codes were
associated and combined under categories.
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Table 2

Category and Code List For Pattern Teaching

Categories Codes Sub-codes Explanations
e Understanding the
mathematical concepts
The importance of the ¢ Development of thinking i

Importance of the subject

subject of patterns in
mathematics teaching

The relationship of the
subject of patterns with
other subjects

strategies

o Algebraic thinking

e Algebraic expression
¢ Equality and equation
¢ Functions

e Linear equations

Student's readiness level

Types of
questions/examples used

Daily life examples

e Taken into account
e [gnored

e Number patterns

e Figural patterns

e Number-figural patterns
e Daily life problems

¢ Included

e Not included

Whether studies have been carried out on
student pre-learning.

What types of questions and examples
were used during teaching and the number
of them.

Whether daily life examples are included
in pattern teaching.

Esgzi:lgmanipula fives : %\Illcc):l;iz?uded Whether models/materials are used in
pattern teaching or not.
% Use ofmtuinp le ® Inclqded Whether multiple representation examples
é’ fepresentations * Notincluded are included in pattern teaching.
(=W
%D Use of activity : Elglliizﬁl ded Whether or not the use of activities is
S included in pattern teaching.
o
= Teaching method and e Lecture Teaching methods and techniques used in
techniques e Question-answer the teaching process.
o  The teaching process is student-led;
the teacher actively involves the student
through activities, materials, models, and
e Interactive; Student- interactive, student-centered teaching.
centered e The teaching process is teacher-led,
Student-teacher o Partially interactive; partially interactive, and student-teacher-
interaction Teacher-student centered centered. The teacher involves students by
o Limited interactive: asking them questions and letting them
Teacher centered solve them on the board.
e In a teacher-led teaching process, the
teacher rarely asks questions to students,
limited interaction, teacher-centered.
ED T . - Explaining the resources used in pattern
g eaching resources .
S teaching
o
% Explaining whether the lesson was carried
£ Implementing the plan - out in accordance with the planned time and
’§ content.
T;: The course hours allocated ) Evaluating the course hours included for
= for objectives course objectives
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RESULTS

T1's Teaching Process of Patterns
The Importance of the Subject

T1 thinks that patterns are essential in mathematics learning because it is a subject that develops students'
skills related to intellectual and formal structures based on determining the relationship between number-shape
and shape-number. According to T1, pattern-related subjects are algebraic expressions, equality, and
equations. T1's explanation of the subjects as this participant finds related to patterns is presented in the
following excerpt.

T1: A few topics came to my mind right now. For example, one of them could be the following. Actually,
it is not at the Sth-grade level, but at the 7th-grade level; in algebraic expressions, the concept of
increase or vice versa decrease in the pattern can be seen by writing steps 1-2-3 instead of the
unknown. If we associate this with equations and equality, stepwise relationships can be the same as
when we find the unknown. Here, in the expression 4x, what does the coefficient give us? It gives us
expansion, and -4 gives us contraction. Apart from that, we can associate with the pattern. There used
to be topics like fractals, but they can also be algebraic expressions, equation solutions, or even
something else. It is a slightly different concept, but we can also create patterned concepts in
exponents.

As seen in the excerpt above, T1 stated that the fractal subject in the previous curricula was also related
to the pattern subject. At the same time, T1 stated that patterns can also be found in exponential numbers.
While T1 also stated that patterns are related to algebra, this participant argued that the most basic relationship
between these two subjects is generalization and that these two subjects enable generalization.

Teaching Process

T1 started the two-hour teaching process for the pattern outcomes with an activity to activate the
students' prior knowledge about the subject by showing the question of the "Let's Get Ready" section in the
textbook. The next stages of the teacher's teaching process were as follows: defining the term pattern, number
pattern, figural pattern, figural-number pattern examples, pattern problems and daily life examples. T1 taught
using lecture and question-and-answer teaching method as the traditional teaching method. As presented in
Table 3, this participant included number, figural-number and figural patterns examples while teaching for
pattern objectives.

Table 3

T1's Teaching Process for Pattern Objectives

Teaching Process The content of teaching

o Number pattern

o Figural pattern

Pattern questions
o Figural-Number pattern

o Pattern problems
Examples from daily life e Included
Using multiple representation o Figural pattern to number pattern

o Figural pattern, number pattern and tabular representation
Implementing (group-individual) activity e Not included

Use of model/manipulatives e Not included
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Table 3 (Continued)

Teaching Process

The content of teaching

Use of teaching method and techniques

Teaching resources

Teacher-student interaction

o Lecture
e Question-answer
o Course textbook

o Partially interactive, teacher-student centered

T1 included real life contextualized pattern problems and examples of using patterns in daily life. T1

included multiple representations in the questions where the figural-number pattern was used simultaneously.
However, he did not include student-centered activities or concrete materials/models in the teaching process.
In the one-on-one interview conducted before the instruction, T1 explained the reason for excluding
models/materials as the large class size and the preference to use the smart board, as seen in the following
excerpt.

T1: It is shaped according to the situation of the class. In the past, individual work could be done with
fewer groups, but the class situation is essential here. Class size is important here. In crowded groups,
we open this with the examples we project on the smart board.

T1 started the lesson with the number pattern question in the "Let's Get Ready" section of the textbook

to remind the students of their prior knowledge about the subject (see Figure 1).

Figure 1

The Example Given by T1 in the Introduction Part of the Lesson (Géksiiliik, 2022, p.18)

oy - g 1
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The dialogues between T1 and the students during the teaching process of the example given in Figure

1 were as follows.

T1: Why did they give you the "Let's get ready" section? Because you know this subject. You know
this, and you already know the topic. Read the question below and try to answer it. We are going to
Study.

T1: What do you write on the right balloon? What is the desired rule given here?

Student: 28.

T1: So, what is the rule of this pattern?

Student: It increases five by five.

T1: Now we return to the concept of pattern. What is a pattern? Now we remembered what a pattern
is from the lower grades.

T1: Let's make it a little more difficult; let's see how the interpretation will be. How many balloons
did we find here?

Student: The 6th balloon.

T1: If we continued like this, what would be the 20th balloon?

T1: One, we find it by writing one by one, or there is a different short rule. You will be able to comment
on that short rule. Let's go by writing one by one. Does anyone want to find it by writing one by one?

T1's explanations showed that before directly defining the pattern, this teacher wanted to make a short

reminder to activate students' prior knowledge with the activity he chose. T1 then followed a way to enable
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students to comment on the same question and asked a question to find the number in the 20th balloon. The
student's solution to the question is presented in Figure 2.

Figure 2

A Student's Solution for the Number in the 20th Balloon (Goksiiliik, 2022, p.18)
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In the student solution shown in Figure 2, the student found 98 by writing the number in the 20th balloon
one by one. After this answer, T1 asked the students about the distant steps in the given pattern and made them
comment on their existing knowledge on the subject of patterns. To get the students to think and interpret, T1
asked, "Well, how can this be a shortcut? How can you explain it?" as presented in the following dialogue:

T1: When it is the 30th or the 40th balloon, it is difficult to write them one by one. So, what is a shortcut
for this? How can it be that way? How can you explain it?

Student: Step 1 is 3. We multiply five by 19 and get 95, and then we add 3 on top of it.
T1: Yes, this is the correct interpretation.

The student found the answer 98 by discovering and creating the general rule related to the number
pattern in the 20th balloon.

After working on the questions related to the number pattern, T1 then worked on the figural pattern. One
of the examples that T1 used in the classroom with the figural pattern is as follows.

Figure 3

Figural Pattern Question and Student’s Answer (Géksiiliik, 2022, p.18)

As seen in the excerpt below, the teacher first drew attention to the fact that it was a figural pattern question.

T1: What pattern is this? Figural pattern. Following step 1,2,3,4,5, you will try to understand the

shape.

After the student had drawn step five of the figural pattern in Figure 3, the following dialogues took
place between T1 and the students. As seen in the teacher-student dialogue below, the teacher drew attention
to the relationship between the figural pattern and the number pattern. T1 created a number pattern according
to the number of squares in an interactive way by asking the students questions. Then, the students were asked
to express the rules of the pattern.

T1: What can you even turn them into? You can also turn them into a number pattern. For example, how

many squares are there in step 17

Student: 1

T1: Step 2?

Student: 3
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Ti:1,3,579. How many by how many?
Student: It increases by two by two.

Another example used by T1 to show the figural-number pattern relationship for the use of multiple
representations is given in Figure 4. In the question in Figure 4, the shape of the pattern is drawn in the fourth
step, and the number of rectangles and triangles used in this step is asked. This question used by T1 in teaching
exemplifies the use of multiple representations for the subject of patterns in terms of expressing the figural
pattern as a number pattern, showing the number pattern on the table and finding the relationship between the
number of steps and the number of rectangles, and the number of steps and the number of triangles.

Figure 4

The Figural-Number Pattern Used by T1 in Teaching (Géksiiliik, 2022, p.20)
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Evaluation of Teaching

T1 used the textbook as a source during the teaching process and included similar questions in the
textbook. T1's thoughts about the resources he utilized in teaching the subject of patterns are expressed in the
following excerpt.

T1: I use the textbook completely. I don't go too much with supplementary resources in the 5th grade.
The examples in the textbook are sufficient. Also, the topics can be summarized in terms of subject matter.
There is a need for many examples, but the textbook is enough for the subject.

In the post-teaching interviews, T1 stated that he was able to implement the lesson as planned and attain
the learning outcome within two class hours. He also said that all the examples were included in the lesson as
planned, and that the timing and examples were satisfactory. T1's evaluation of the number of questions and
activities used in teaching is as follows.

T1: lincluded shapes, numbers, and further examples. In fact, the content of this subject is no problem
at this grade level, but the lesson time can be made more comprehensive.

At the same time, T1 expressed own thoughts about the lesson time and planning allocated for the
outcome. This teacher identified patterns as follows.

TI: It is a subject that is explained in two class hours. I could have given them one class hour to get
them to be able to do the missing parts with different examples. A few more hours are needed to understand
the subject in detail. There is no need for a change regarding the plan. There are deficiencies related to the
examples given or a more comprehensive understanding of the subject. There is no problem with the plan.

T1 stated that two class hours were sufficient for teaching the subject of patterns in the 5th grade;
however, an additional class hour could be added to diversify the examples.
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T2's Teaching Process of Patterns
The Importance of the Subject

T2 thinks patterns are essential in mathematics teaching because they replace the initial topic of algebraic
expressions and equations. Moreover, T2 believes that pattern-related topics are algebraic expressions and
equations. T2 expressed the relationship between patterns and algebra by associating the subject of patterns
with the concept of the unknown and the idea of generalization as follows.

T2: Currently, we do not use the unknown in the 5th grade. We will dwell on this concept in the following
years, but the child guesses the next step. They know progress of the pattern within the rule. In an algebraic
expression, there is a general term, which we call n, and the child can find it. So, when we say find the 100th
term, they find the general term, replace it, replace n with 100, and find the number. In fact, this is how the
child can make the connection since they use the unknown in the algebraic expression. It is related to the first
topic, that is, there are also patterns. The child may not be ready for the concept of the unknown, but they know
that they will continue by advancing to the following term. In algebraic expressions, they start to think at a
higher level. The students can find the term they want in the 100th or 1000th term without continuing for a
long time. I can explain it in this way by using the unknown.

As seen in the excerpt, according to T2, the topic of patterns prepares students in the Sth grade to think
about the concept of the unknown.

Teaching Process

T2 started the two-hour teaching process for the pattern objectives by first defining the pattern, that is,
by directly introducing the topic. By writing examples of increasing-decreasing number patterns along with
the definition of pattern, the teacher introduced the topic and tried to remind the students of their prior
knowledge about the subject. T2 carried out the teaching process by defining number patterns, number pattern
examples, figural pattern examples, daily life usage of patterns, figural-number patterns, and pattern problems
using the lecture and question-answer teaching method. Table 4 shows which pattern questions T2 included in
the teaching process and how this teacher did so. T2 proceeded with the traditional teaching method in the
form of question-solving on the board by including different types of questions such as number pattern, figural
pattern, figural-number pattern examples, and pattern problems in the two-hour teaching process. She did not
include any group or individual student-centered activity or use concrete models/materials. By transforming
the figural pattern questions into number pattern questions, the teacher allotted limited space to the use of
multiple representations related to patterns and briefly mentioned examples of daily life use.

Table 4

T2's Teaching Process for Pattern Objectives

Teaching Process The content of teaching
e Number pattern
Pattern questions ¢ Figural pattern

¢ Figural-Number pattern

« Pattern problems

Examples from daily life eIncluded

Using multiple representation eFigural pattern and number pattern
Implementing (group-individual) activity eNot included

Use of model/manipulatives eNot included

Use of teaching method and techniques e[ ecture

¢ Question-answer
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Table 4 (Continued)
Teaching Process The content of teaching
Use of teaching resources e Teachers’ own questions from auxiliary resources
¢ Classroom textbook
Teacher-student interaction e Limited interaction, student-centered

The examples of increasing and decreasing number patterns and pattern definition given by T2 in the
introduction part of the lesson are shown in Figure 5.

Figure 5

Examples of Number Patterns Given by T2 in the Introduction Part of the Lesson
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The teacher-student dialogue regarding the teaching process of the example given in Figure 5 was as
follows. As seen in the dialogue presented below, the teacher tried to explain the idea of a number pattern with
an increasing number pattern in the first question and a decreasing number pattern in the second question.

T2: Now, what is a pattern? A sequence of numbers that follows a specific rule, or we call a

sequence of shapes a pattern. Let's write down the definition of a pattern. Is that clear?

Students: Yes.

T2: Now we come to the number pattern. A number pattern is a sequence of numbers that proceeds

according to a specific rule called a pattern. Let's give an example of a number pattern.

12: 5-7-9-11-... I wrote a number pattern here. Now let's look at 5 to 7. How many more? 7 to 9, 9 to

11.

Students: 2

T2: What is the rule for this? It is increasing by two. Then what will be the next step?

Students: 13

12: The next step?

Students: 15

After the sample questions in the introduction part of the lesson, T2 defined the number pattern and
wrote examples about the number pattern on the board. After the number patterns, T2 defined the figural
pattern and gave examples. At the same time, she gave the shape in the figural pattern example and wrote the
number pattern according to the shape. An example of the figural pattern given by T2 is displayed in Figure 6.
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Figure 6

Example of the Figural Pattern Used by T2

6. 8

+2

As shown in the student-teacher dialogue presented below, T2 briefly mentions daily life use by saying,

"Your mothers make a lot of use of these while knitting" while talking about the figural pattern. However, she
limits it to one example and does not add another example of use in daily life during the lesson.

T2: We call the shapes that follow a specific rule a figural pattern. Actually, we use the pattern in
daily life. Your mothers make great use of them while knitting and crocheting. Now, let's give an
example.

T2: What I did was convert the shape into a number. I wrote the squares in the shape of numbers.

How many squares increased from 2 to 4?

Students: 2

T2: How many squares increased from 4 to 6?
Students: 2

T2: How many squares increased from 6 to 87
Students: 2

T2: So, what is the rule of this figural pattern?
Students: It increases by two.

T2: How many squares will there be in steps 5 and 6?
Students: 10, 12

Regarding daily life examples, T2 included various pattern problems related to daily life, as presented

in Figure 7.

Figure 7
An Example of a Pattern Problem Given by T2

Ayse has 15 TL in her piggy bank. But every week, she puts 10TL in her piggy bank. At the end of five weeks,

how much money will she have in her piggy bank?

As can be seen from the dialogues between the teacher and the students presented above, T2 conducted
the teaching mainly teacher-centered. Although the teacher asked questions occasionally to elicit students'
ideas, these questions were not directed towards students' thinking and interpretation of patterns. There were
questions with short answers such as "How many squares increased from 4 to 6?” and “How many squares

will there be in steps 5 and 67",
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Evaluation of Teaching

T2 stated that during the teaching process, she included the questions and examples in the textbook and
the questions that were formed in her mind. T2 said, "I take the textbook as a basis. I usually use supplementary
books. Depending on the situation, if 1 find them insufficient, I can sometimes get support from EBA
(Education Information Network)." The teacher stated that she generally benefited from textbooks and
supplementary books. Additionally, she expressed thoughts about the questions and activities included during
teaching as follows.

T2: I mean, what I planned in general. I tried to solve almost all of them. I used ready-made questions,
the ones I created in my mind. I wanted to give examples from their daily lives, and I gave them. My examples
progressed from simple to challenging. Here is the example I showed in the last one: If I remember correctly,
1 gave an example about the school bell. I associated it with their daily lives that the bells ring for 50 minutes
and 40 minutes, and in general, there was no question that I did not use them.

T2 stated that the students learned the subject of patterns comfortably, so the lesson time allocated for
the plan was sufficient for the subject. T2 expressed thoughts about the questions and examples used in
teaching in the following way:

12: If I had explained it like this and saw that they did not understand it again, I would have focused
more on solving questions. In general, I realized this while I was teaching it. This is a subject that children
enjoy. It is a subject in which we can progress very quickly while solving questions and explaining, and in
which children participate actively.

As seen in the excerpt above, T2 stated that the lesson time allocated for the learning outcome she
determined in the subject of patterns was sufficient. She said that she did not need to make any changes in
planning in another teaching.

T3's Teaching Process of Patterns
The Importance of the Subject

As presented in the excerpt below, T3 states that patterns are important in mathematics learning because
they are a critical stage in the transition to algebra and algebraic expressions. T3 especially emphasized that
patterns help understand algebra, which occupies an important place in mathematics.

T3: Children are introduced to patterns in primary school, although maybe not under the name of
patterns, with rhythmic counting. The area covered by the pattern in middle school, more precisely in the 5th
grade, is almost equivalent to rhythmic counting, there are patterns related to the same amount of increase
and decrease in the 5th grade. The rules are explained in this way without going into algebraic expression.
Expressing the rule verbally is the first step in giving students the ability to write it as an algebraic expression
in the future. Since algebra covers a considerable area of mathematics, I think patterns help us understand
algebra. Although it is not taught under the name of algebra or algebraic expression in the 5th grade, I think
it is an essential stage for the transition to algebra.

Regarding the topics related to patterns, T3 states that this topic is related to algebraic expressions, as
presented in the following excerpt.

T3: The pattern is a subject related to algebraic expressions from the 6th grade onwards. While in 5th
grade, we express the rule only verbally, in 6th grade, we ask students to write algebraically by adding letters
and unknowns into it. Therefore, the subject of patterns is related to algebraic expressions. Let's imagine that
there is a rhythmically increasing pattern of 4,8,12,  When the student first states the rule for this in the 5th
grade, they express it as a pattern starting from 4 and increasing by four. When they move to 6th grade, they
are asked to associate the numbers in this pattern with the sequence number they are in, although in 8th grade,
they are more often asked to associate the sequence number they are in. Therefore, the student must use
algebraic expressions and equations to relate two variables.

Teaching Process
T3 first started teaching the class with examples of number sequences with and without patterns for
students' prior knowledge. In the introduction part of the lesson, T3 tried to gather students' prior knowledge

about the subject. The teacher defined the pattern in line with the answers elicited from the students. The
teacher briefly included an example from daily life just before the definition of patterns and related the
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definition of patterns with the example. During the lesson, as shown in Table 5, this teacher included different
pattern examples, such as figural and figural-number patterns, but mainly emphasized the questions related to
number patterns. The teacher included one figural pattern question and four questions using both figural and
number patterns. T3’s lesson did not include individual and group activities or the use of concrete
models/materials, but it included a few pattern problems. The use of multiple representations was limited only
in the form of transition from figural pattern to number pattern.

Table 5

T3's Teaching Process for Pattern Objectives

Teaching Process The content of teaching

o Number pattern

o Figural pattern
Pattern questions
o Figural-number pattern

o Pattern problems
Examples from daily life e Included
Using multiple representation ¢ Figural pattern and number pattern
Implementing (group-individual) activity e Not included
Use of model/manipulatives ¢ Not included
Use of teaching method and techniques o Lecture
o Question-answer
Use of teaching resources e Teacher’s own questions from achievement tests,
worksheets and internet resources
o Course textbook

Teacher-student interaction e Partially interactive, teacher-student centered

Figure 8 presents T3's examples of number sequences with and without patterns, which were given at
the beginning of the lesson to raise the students' prior knowledge.

Figure 8

Examples With and Without Patterns Given by T3 at the Beginning of the Lesson

In the introduction part of the lesson, the teacher asked the students to guess what would come in the
places of question marks and expected them to notice the amount of regular and irregular increases between
the two questions. Then, by associating the rule-dependent situation with patterns, the teacher told the students
that they would cover the topic of patterns. T3's dialog with the students about the questions in Figure 8 is as
follows.

T3: Try to guess the number indicated by the question mark using the numbers [ wrote above and

below, in that order.
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Student: Let's add three to two and get five, add four to five and get nine, add seven to nine and get 16.

T3: Now, how many do we add to 16? Three? Four? Seven? Look at the one below. Can you guess

it?

Student: 19

13: How did you do it?

Student: It goes by adding three.

T3: So, there is a particular order here, right? There has always been an increase in the same way.

You were indeed able to do this. But you hesitated in the first one. Why could you say this (ii) but not

this (i)?

Student: Teacher, the bottom one is written with rules, the top one is written without rules.

T3 associated the fact that one of these two patterns presented above is rule-based and the other is rule-
free with a daily life example related to the processes of mothers and grandmothers making towel edges and
booties as follows.

13: The mother examines the motifs in the embroidery they see on the tablecloth and comprehends how
that motif was created, and then they can make that motif themselves when they go home. How can they do it?
Because those motifs were made according to a rule, random knots were tied, for example, two backwards and
one straight. The pattern emerged according to that rule, and our mothers comprehended that rule. If there
were no rules, then our mothers would not have been able to create the embroidery themselves.

T3 then defined patterns based on the idea that this example has a specific rule, as presented below.

T3: In mathematics, a pattern is a list of numbers written according to a certain rule and having a
certain relationship between them. Today's topic is patterns.

After defining the concept of patterns, T3 examined the number sequences with and without patterns
with the students, and also gave an example of the decreasing number pattern. In addition to number patterns,
T3 included one instance of figural patterns in her teaching. The example of the figural pattern used by T3 in
the lesson is presented in Figure 9.

Figure 9

Figural Pattern Example Used by T3 in Teaching and Student Solution

The teacher-student dialogue, for example, is as follows. As seen in the following dialogue, immediately
after a student drew the shape that would come forth on the board, the teacher defined the pattern once again
by emphasizing the arrangement of numbers and shapes according to the rule.

T3: Now, I will not use numbers; I will use shapes. In the following shapes, Will you be able to create

the shape that comes next?

T3: What kind of shape should come here? (A student draws the 4th shape on the board)

T3: Should this be the shape in the fourth step?

Students: Yes

13: Here, children, if numbers or shapes are arranged according to a specific rule, they are always the

same between them. If there are relationships, we call them patterns.

The teacher then gives examples of number patterns, which are presented as examples in Figure 10.
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Figure 10

Examples of Number Patterns Given by T3 in the Lesson
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Evaluation of Teaching

T3 stated that all the questions used in the teaching process were either the questions the teacher created
or those the teacher obtained from the achievement tests and worksheets published by the Ministry of National
Education. The reason for using these sources, as he explained below, was that the teacher considered patterns
in the 5™ grade related to rhythmic counting; that is, the teacher thought the topic did not require different
question types.

T3: As I said, since the pattern topic in the 5th grade starts from a specific number and continues as a
rhythmic number, I do not need to use an extra source for this. In other words, I continue the lesson with the
questions I created myself or the questions I obtained from the internet, the attainment questions or worksheets
published by the Ministry of National Education, and the questions I choose from them.

In the post-instruction interviews, T3 stated that the lesson was undertaken as planned. T3 expressed
personal thoughts about the questions used in teaching for pattern acquisition, which are as follows:

T3: The pattern topic, which is limited within the framework of the curriculum and achievements, is
planned in a way that does not require high-level questions. Therefore, I would not go beyond the examples |
planned. The grade level is not suitable for solving very high-level questions. It is ideal for my grade level.
Therefore, I would not go beyond the plan and solve extra questions.

T3 thinks that the objectives determined in the subject of patterns in the fifth grade are a subject suitable
for the level of the students, that the students learn with ease, and for this reason, the allocated lesson time is
sufficient for the subject. The teacher added that this subject was planned in such a way that there were no
high-level questions at the Sth-grade level within the curriculum framework and outcomes, and he did not
include such questions.

T4's Teaching Process of Patterns
The Importance of the Subject

T4 thinks that the topic of patterns is related to comprehending algebraic expressions, setting up and
solving equations, linear graphs, and later functions. Patterns are important in mathematics teaching as they
form the basis of these topics. T4 also stated that the topic of patterns is also related to algebra. T4's opinion
about the relationship between patterns and algebra is as follows.

T4: I do things related to patterns in the following way. In literature, I divide the poems into AA and
AB... according to the lines of the poems. I get the students to express the lines using letters in this way. After
the student understands that the steps that are not the same in the pattern should be expressed with a different
letter or number, we can first transform them into figural patterns and number patterns. In this way, we can
help the students grasp them better. There is the same logic in algebra. Especially if we think about linear
relationships, that is, if we think about equations with a first-order unknown, students will use the logic in
linear patterns when learning equations in the future. In other words, the pattern subject they will learn in the
Sth grade will enable them to comprehend algebraic expressions and the logic of equations in the 7th grade.
Therefore, their relationship with algebra starts in this way.

T4's explanations show that this teacher thinks the topic of patterns in Sth-grade provides a basis for
understanding algebraic expressions in 7th-grade.
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Teaching Process

T4 started teaching the topic of patterns at the beginning of the first lesson by asking the students to
examine the first example of the textbook related to patterns to draw on their prior knowledge about the topic.
Afterwards, the teacher presented the lesson using a traditional teaching process, a lecture, and a question-
answer, including the definition of patterns and different examples of pattern questions. As seen in Table 6, T4
included number pattern, figural pattern, and number-figural pattern examples and pattern problems in this
lesson with a balanced distribution.

Table 6

T4's Teaching Process for Pattern Objectives

Teaching Process The content of teaching

e Number pattern

o Figural pattern
Pattern questions
e Figural-number pattern

e Pattern problems

Examples from daily life
Using multiple representation
Implementing (group-individual) activity

Use of model/manipulatives

o Included

o Figural pattern and number pattern
e Not included

e Not included

Use of teaching method and techniques e Lecture
o Question-answer

Use of teaching resources e Questions determined by the teacher (internet sources)
e Course textbook

Student-teacher interaction

Partially interactive, teacher-student centered

In the process of using figural patterns and number patterns together, T4 used multiple representations
at a limited level and used no individual and group activities or models/materials. T4 included daily life
examples.

At the beginning of the first lesson of the teaching process, T4 asked the students to examine the first
example presented in Figure 11 to elicit their prior knowledge about the subject.

Figure 11

The Example Used by T4 at the Beginning of the Lesson (Goksiiliik, 2022, P.18)
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For example, the teacher-student dialogue in the "Let's Get Ready" section of the textbook in Figure 11
was as follows.

T4: Let's open page 18 in the textbook. What is our title?"

Students: Number and figural patterns.

T4: You have seen patterns before. Do you remember what a pattern is?

Student: The shapes and numbers are ordered according to a specific rule.

T4: We write in our notebook. Numbers and shapes arranged according to a particular rule are

patterns created. Now, we look at the example on page 18. For there to be a pattern, a specific rule

should have emerged. What is the rule of this pattern?

Student: It progresses in increments of five.

T4: Then how many should the red balloon get?

Students: 28

After defining the pattern, T4 and the students solved different examples of the number pattern in the
textbook. Afterwards, T4 included questions about the figural pattern. In this direction, two examples of the
figural pattern he included in the lesson are shown in Figure 12 below. In the first example in Figure 12, the
teacher drew the fourth step. Then, T4 asked the students the shape that should be in the seventh step in the
second example and evaluated the question together with the students. To find the shape that will come instead
of the desired step, T4 expressed the shapes given in the first six steps in the pattern with letters and sorted
them as A-B-C-D-A-B- etc. Accordingly, they found the shape in the seventh step by forming a repetitive
pattern with letters. During the lesson, T4 also asked the students to give examples from daily life about
patterns as shown in the following dialogue.

T4: Now, can you give me examples of patterns you encounter daily?

Student: Our daily routines.

T4: What, for example?

Student: When we get up in the morning, we wash our hands, have breakfast, and brush our teeth.

We wash our hands and face.

T4: Get up, wash your face, breakfast, school, home, bed, get up, wash your face, ... like this, there is a

cycle, right?

Students Yes.

T4: Does anyone else want to give an example?

Student: Our lesson program.

Student: The days of the week

Figure 12

Examples of Figural Patterns that T4 Asked in Class

In T4's lesson, the teacher used the pattern problems in the textbook. In the teaching process, T4 used
the examples in the textbook and self-determined questions the teacher found from internet sources.

Evaluation of Teaching

In the post-instruction interviews, T4 stated that he could have implemented the lesson more precisely
as planned. As seen in the excerpt below, T4 stated that the teacher intended to teach the lesson through an
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activity on the internet containing 20-30 questions, but he could only use a few examples. The teacher added
that although he did not use many examples, various examples were included in the lesson.

T4: I found an activity on the internet. It had 20-30 questions on pattern types. I was going to teach the
lesson through it. It starts with repeating figural patterns and then continues with increasing/decreasing figural
patterns. Then, it moves on to number patterns in a connected way. However, as I said, I could not teach the

lesson using such intense examples, but I tried to include the same kind of examples, albeit in small numbers.
T4 stated that the lesson time allocated for the learning outcome on patterns was sufficient. The teacher
also thought that the questions and activities used in teaching of patterns in the following way: "I think I
addressed different question styles as much as I could within the scope of the level of fifth-grade students in
the plan. Therefore, I would not make any changes". T4 also stated that the students learned the subject of
patterns at the fifth-grade level with ease, that the lesson time allocated in the plan was sufficient for the subject,
and that the students generally came ready for this subject from primary school, and this facilitated the teaching
and learning process.

DISCUSSION AND CONCLUSION

This study aimed to examine how four mathematics teachers teach patterns at the Sth-grade level and to
reveal what they consider including and excluding in their teaching routines.

The interviews conducted with the teachers before the class showed that all four teachers in the study
had similar ideas about the place and importance of patterns in mathematics. The teachers agreed that patterns
are an important topic that forms the basis for many other topics in mathematics. Teachers emphasized the
importance of patterns in mathematics learning by establishing its relationship with algebra. While T2, T3 and
T4 expressed their opinions that patterns are the primary subject of algebraic expressions, T1, unlike these
other teachers, stated that the subject of patterns is effective in determining the number-shape relationship and
developing intellectual skills. Regarding the patterns-related topics, all teachers expressed their thoughts on
algebraic expressions, equations, algebraic writing, and patterns associated with algebra. In addition to these
topics, T4 drew attention to the relationship with functions. These findings show that teachers know the strong
relationship between patterns and algebra. However, it also indicates that these teachers usually addressed the
relationship between patterns and algebra at the procedural level but not at the algebraic thinking level.
Teachers did not directly include explanations about the components of algebraic thinking, such as establishing
relationships, generalizing, and functional thinking, and explained them implicitly with limited expressions,
such as "finding the general term, finding the 100th term, and relating two variables to each other". This finding
is consistent with the finding of Topbas-Tat (2020), who examined the views of four middle school
mathematics teachers on patterns and found that teachers' perspectives on patterns were positive but
insufficient in explaining the importance of patterns. Patterns are one of the most fundamental topics that
support the development of functional thinking, that is, algebraic thinking (Lee & Freiman, 2006; Stump, 2011;
Warren & Cooper, 2006;). For this reason, teachers need to realize that patterns are an important step in the
development of algebraic thinking beyond their symbolic relationship with algebra. Moreover, teachers should
recognize that patterns are related to other learning domains of mathematics (Papic, 2007; Van de Walle, 2007),
and they should be aware that patterns are also related to many other subjects, such as numbers, proportional
thinking, multiplicative concepts and geometry.

The findings related to four mathematics teachers’ teaching process showed that although these four
mathematics teachers varied in terms of the teaching processes they adopted, i.e. the way they started the
lesson, the content and number of questions and problems they used, and the communication to understand
and reveal students' mathematical ideas, they all included different types of questions, namely number, figural,
figural-number patterns, examples from daily life and pattern problems. Only T3 included number pattern
questions relatively more than the other teachers. The teachers presented different examples related to the
subject to the students in the teaching process and allocated two class hours. They were not limited to a single
example solution, such as number patterns. However, it was observed that all four teachers in this study used
traditional teaching methods in their teaching processes. Although some teachers (T1, T3 and T4) tried to
interact more with the students through question-answer while solving the pattern questions or talking about
the examples, that is, even if there was partial teacher-student interaction, their teaching was predominantly
teacher-centered. All the teachers in this study used lecture-method and question-answer techniques and
preferred to use only the board to display definitions and examples. In addition, none of the teachers used
models/materials in teaching patterns or included tasks involving higher cognitive skills where students could
work individually or in groups to discover relationships between patterns. The teachers used examples of daily
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life and multiple representations to a minimal extent. These findings are consistent with the findings of Dogan-
Temur and Turgut's (2020) study, in which they investigated the teaching of two classroom teachers to examine
how number and figural patterns are taught at the fourth-grade level. Dogan-Temur and Turgut (2020) found
that although teachers used tasks that required reasoning, they failed to use them effectively. They mostly
asked students questions based on routine and table reading instead of thought-provoking questions, and they
failed to organize tasks that required generalization well. The content of the resources that teachers prefer to
use in their lessons may be another possible reason why they do not include concrete materials, multiple
representations or activities with high cognitive levels. In particular, the content of textbooks and
supplementary resources may have determined how much the teachers included in their lessons use of concrete
materials, examples of multiple representations, and activities in which students could work together and
explore relationships.

The reasons why teachers prefer traditional lecturing may be related to the fact that it saves time in
situations such as high-class size and curriculum development, as in many mathematical subjects. One teacher
(T4) stated that the class level was unsuitable for solving higher-level questions in the one-on-one interviews
conducted after the instruction. T1 indicated class size as a possible reason for not using concrete materials,
while T2, T3 and T4 stated that using concrete examples was unnecessary because the topic of patterns was
easy. In other words, the teachers’ perception of the subject as being easy also prevents them from using high
cognitive level questions or concrete materials. This notion could be found among the statements of the
teachers participating in Topbas-Tat's (2020) study. Teachers found teaching patterns at the Sth-grade level an
easy subject, which may indicate that this is a common belief for mathematics teachers. Considering the 7th-
grade level patterns outcomes and the difficulties students experience in the learning process at this level, it is
not surprising that teachers think the 5th-grade patterns topic is easier than those taught in the 7th grade. The
perception that the topic is easy for teachers may mean that it is challenging for students to learn. It may be
easy for students to identify the difference between the steps, and they may understand what they need to do
operationally. However, when students reach higher levels, such as 7th and 8th grades, they usually focus on
finding rules instead of understanding generalizations (Girit & Akyiiz, 2016). Even if patterns are included in
the curriculum from the early years, patterns are not an easy topic for students to overcome. Students have
difficulties in many different topics, such as discovering relationships, finding the general rule, finding distant
terms, and understanding the concept of variables, especially in the following years (Girit & Akyliz, 2016;
Kilig, 2017; Kocamaz & Yildiz-ikikardes, 2021; Yesildere-Imre et al., 2017). When students can conceptually
understand the concept of patterns from an early age, they will minimize the difficulties they will experience
at later levels, such as understanding the concept of variables, establishing relationships, and finding the
general rule. For these reasons, instead of focusing only on finding rules and including questions at the basic
level, it is recommended that teachers include different pattern questions and activities at the learning level
where students have not yet been introduced to the concept of a variable, where they can discover the
relationships between steps and need generalization. Papic (2007) also stated that teachers ignore the structure
of patterns when teaching repetitive patterns. In her study, Papic (2007) found that young students can achieve
more than the process of repeating patterns and that students can symbolize, abstract and transfer complex
patterns. For this reason, Papic (2007) suggested that simple repetition should be avoided in teaching patterns
in the early years. Additionally, providing students with concrete experiences, especially at a young age, and
establishing relationships between numerical, figural and tabular representations are very important for
students to comprehend the relationships and structures between steps. Uygur-Kabael and Tanisli (2010) also
stated that teaching activities should be included to comprehend the functional relationship from the first years
of teaching the pattern concept. In this teaching process, they emphasized that different forms of representation,
such as tables and graphs, should be used to emphasize the functional relationship appropriate to the student
level. Teachers with large class sizes can have students work in groups with different concrete materials such
as pattern blocks, unit cubes, or interlocking unit cubes to create their own repeating or growing pattern designs
and explore relationships in patterns. Store et al. (2016) point out that pattern-finding activities can support
students' understanding of variables.

The findings of the post-instruction interviews revealed that all the teachers in this study taught two
lesson hours in line with the objectives in their lesson plans, that is, the teachers determined the instructional
time as the time allocated in their plans. Teachers considered the time allocated for the objectives related to
patterns at the Sth-grade level sufficient and did not prefer to allocate more time. Teachers' teaching according
to the time allocated in their plans can be justified because they want to use time effectively and efficiently. In
the interviews conducted after the teaching, three teachers stated that they generally implemented the lesson
as planned and would follow a similar path when they wanted to teach the subject again. These findings
indicate that teachers were generally satisfied with their traditional teaching.
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The findings of this study are limited to four mathematics teachers and do not aim to generalize.
However, it should be considered that this study, conducted with teachers with different years of professional
experience and teaching in different schools, revealed that the teachers similarly taught patterns in the 5th
grade with traditional instruction. In future studies, teachers can be diversified according to their years of
experience and the types of schools they work in (private school, public school), and how their teaching is
shaped under different conditions can be examined in more detail. Moreover, in this study, teachers' teaching
processes were examined in terms of general aspects of instructional knowledge such as "use of materials,
types of questions used, use of multiple representations”, but not in detail in terms of specific elements of
teaching such as "cognitive levels of the examples used, how and for what purpose the examples were chosen,
how mathematical explanations were made, what kind of questions were asked to support students' reasoning
processes". In future studies, teachers' teaching of patterns should be examined in more detail in terms of these
aspects by considering student-teacher interaction.

*This study 1s produced from the first author's master's thesis conducted under the supervision of the
second author.
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