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« iThenticate'

Bu arastirmanin amact yedinci sinif ogrencilerinin dogru ve ters oranti konula-rinda
ortaya ¢ikan hatalarmmin yaratici drama siirecinde incelenmesidir. Arastir-ma nitel
bir durum ¢alismasi olarak tasarlanmis ve Ankara’da bulunan bir devlet okulunda
ogrenim goren 30 yedinci sinif 6grencisiyle yiiriitiilmiistiir. Arastirma i¢in biri sadece
ters oranti, digeri ise ters ve dogru oranti problemleri tizerine odaklanan iki yaratici
drama atolyesi olusturulmustur. Uzman gériisleri dogrul-tusunda diizenlenen atélyeler
ti¢ giin arayla uygulanmistir: Veriler, atolye siire-cinde alinan ses ve video kayitlari ile
ogrencilerin ¢calisma dokiimanlari aracili-giyla toplanmig, betimsel ve icerik analizi
teknikleriyle ¢oziimlenmistiv. Analiz-ler sonucunda ogrencilerin hatalar ii¢ ana
kategoride toplanmistir: kavramsal hatalar, islemsel hatalar ve problem durumunu
anlamamaktan kaynaklanan ha-talar. Bulgular, yaratict drama siirecinde ortaya ¢ikan
hata tiirlerinin literatiirle ortiistiigiinii gostermistir. Atélyelerin farkli asamalarinda
farkly hata tirlerinin ortaya ¢iktigr goriilmiistiir. Atolyelerin farkli asamalarimdaki
hatalarmn birbirleri-ni teyit ettigi ve destekledigi gozlemlenmistir. Ayrica yaratici
dramanin 6grenci hatalarmni tespit etmenin yani swra 6grencilerin bu hatalardan
ogrenmelerine ola-nak taniyan bir ogrenme siireci sundugu belirlenmigstir. Sonug
olarak yaratict dramanin, 6grencilerin hatalarini belirlemede geleneksel yaklasimlara
alternatif ve etkili bir yontem oldugu séylenebilir. Bu dogrultuda yaratici dramanin
ma-tematigin farkli konularinda ve c¢esitli siif diizeylerinde ogrenci hatalarimin
tes-piti igin kullanilmasi; ayrica kavram yanilgilarimin tespitine yonelik drama ¢a-
lismalarinin yiiriitiilmesi onerilmektedir.
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Giris

Egitimde, bireyleri 6grenme siireglerini desteklemeye yonelik ¢ok sayida yaklagim
gelistirilmistir. Son donemlerde gelistirilen yaklasimlar, farkli 6grenme ortamlar1 ve baglamlarda
bireyin aktif rol almasini ve gesitli becerilerinin gelistirilmesini hedeflenmektedir. Gilinlimiizde
her yoniiyle yetkin bireylerin yetistirilmesi hedeflendiginden, birden fazla beceriyi ayn1 anda
gelistirebilecek 6grenme ortamlariin tasarlanmasi 6n plana ¢ikmaktadir. Bu dogrultuda 6grenme
stirecinde, icerigi zenginlestiren ve farkli becerilere hitap eden yontemlerin kullanilmasi énem
kazanmaktadir. Bu tiir yaklasimlara dayali etkili yontemlerden biri de yaratici dramadir. Yaratici
drama, bireyin iletisim ve ifade becerilerinden empati, elestirel diisiinme ve is birligine kadar ¢ok
sayida beceriyi es zamanli olarak destekleyen ve gelistiren zenginlestirilmis bir 6grenme ortami
sunmaktadir (San, 1996; McCaslin, 1990).

Okul egitiminin ¢ogunda &grenciler, 6gretmen ve materyal odakli, bilissel ve duyussal
acidan ayristirilmis bir ortamda ikinci elden bir 6grenme yasantisi deneyimlemektedir. Bu durum
bilginin 6grenci i¢in anlamli ve kullanilabilir hale gelmesi ihtimalini diisiirmektedir (Bowell &
Heap, 2019, s.2). Oysa yaratict drama duyussal, bilissel ve devinissel olarak 6grencilerin bir¢ok
becerisinin gelisimine biitiinciil olarak katki saglayan bir yontemdir. Yaratict drama, kiigiik sinirlari
disinda her seyi konu alabilen, dogaglama ve rol alma gibi bazi tekniklerin kullanildigi, grubun
tecriibelerinden yola ¢ikilan canlandirmalara dayanir (Adigiizel, 2021, s.81). Ogrenciler drama
siirecinde, deneyimlerini ve bilgilerini kaynak alarak kendi 6grenme siireclerini sekillendirmektedir.
Dorothy Heathcote’a gore, gergeklikten biraz uzaklasarak verilen problem durumunu o an iginde
kabul eden 6grenci, problemi ¢ozebilmek i¢in tekrar gercek yasamina bagvurur; bu anlamda yaratici
drama gercek hayatin provasi niteliginde oldugunu sdylemektedir (Adigiizel, Ozen & Giiven, 2010).
Yaratic1 drama ile 6grenci, gercek hayatta karsilasabilecegi bir problem durumunda nasil tepki
verecegini, bu problemle nasil baga ¢ikabilecegini, bilgilerini nasil kullanacagini kurgusal bir ortamda
“-mis gibi yaparak” deneyimlemektedir. Problem ¢dziicii roliindeki 6grenci, drama siirecinde bilgisi,
deneyimleri, duygular1 ve degerleriyle bir biitiin olarak yer almaktadir. Egitimde yaratici dramanin
amaci, 0grencilerin farkinda olduklar1 bilgilerinden daha fazlasini bildiklerini kesfetmelerine, hayal
gliclerinden yola ¢ikarak gercek diinyay1 daha net gérmelerine, herhangi bir deneyimin hedeflerine
daha fazla ulasabilmelerine, farkli kisiliklere ve fikirlere karsi hosgorii gelistirmelerine, soyut
kavramlar1 veya deneyimleri somutlastirarak bunlar1 anlayabilmelerine ve kontrol edebilmelerine
yardime1 olmaktir (Ustiindag, 1997).

Yaratic1 drama, matematik egitiminde de yaygin kullanilamaya baslanan bir yontemdir.
Matematik bir¢cok 6grencinin 6n yargil oldugu, kaygi yasadigi ve 6grenmekte zorluk yasadigi bir
derstir (Ashcraft & Krause, 2007). Matematik derslerinde 6grenci, sinif ortaminda matematiksel
kavramlar1 6grense veya matematiksel problemleri aktif olarak ¢dzebilse bile biitiin bunlar, 6grenci
i¢in cogu zaman giinliik hayatinda kullanilmayan, anlamsiz birer bilgi olarak kalmaktadir. Ogrenci,
matematiksel kavramlar i¢in zihninde yer eden “Ben bunu nerede kullanacagim?” sorusuna
¢ogu zaman yanit bulamamaktadir. Yaratici drama yontemi ile dgrencilerin bu sorusuna yanit
bulmalar1 kolaylasabilmektedir. Yaratici drama ile 6grenci, matematigi gercek hayat durumlariyla
iliskilendirerek matematiksel kavramlar1 ve problem ¢ézme siirecini daha anlamli ve somut bir hale
getirebilmektedir. Bu durumunda 6grenci matematik dersine karsi olumlu tutum gelistirirken ayni
zamanda basarisini da artirmaktadir (Duatepe, 2004). Yapilan ¢alismalarda da yaratict drama yontemi
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ile gergeklestirilen matematik egitiminde, grenmenin daha etkili ve kalici oldugu, 6grencilerin olumlu
tutumlar gelistirdigi goriilmektedir (Duatepe, 2004; Duatepe & Akkus, 2006; Gorgen & Karapinarli,
2014; Masoum, Rostamy-Malkhalifeh & Kalantarnia, 2013). Duatepe (2004), geometri 6gretimi
lizerine yaptig1 calismasinda; yaratic1 dramanin basariya, basarinin kaliciligina, van Hiele geometrik
diisiinme diizeylerine ve tutuma olumlu yonde etki ettigini belirlemistir. Ayrica yaratict dramanin
matematiksel kavramlarin anlamlandirilmasinda da etkili bir yontem oldugu belirlenmistir (Masoum,
Rostamy-Malkhalifeh & Kalantarnia, 2013). Yapilan baska bir ¢alismada da benzer sekilde yaratici
dramanin altinc1 sinif 6grencilerinin matematiksel yeteneklerini gelistirdigi goriilmektedir (Erdogan
& Baran, 2009). Ayrica 6gretmen goriislerinin alindig1 bir arastirmada (Tas, 2008) dgretmenler,
matematik derslerinde yaratici drama yontemi kullanilmasimin 6grencilerde problem ¢6zme, elestirel
diisiinme gibi temel matematik becerilerini destekleyebilecegi goriisiinii belirtmiglerdir. Matematik
egitiminde yaratici drama konulu ¢aligmalarin incelendigi aragtirmada (Cantiirk Gilinhan, 2016) ise
yaratict dramanin matematik egitiminde etkili olsa da her egitim kademesi ve 6grenme alaninda ayni
olciide etkiye sahip olmadig1 tespit edilmistir. Sahin (2018), yaratici drama ile geometri 6gretimi
iizerine yaptig1 calismada dramanin dikkat ve odaklanma becerilerini gelistirdigini belirtmistir.
Yaratici drama yontemi ile ele alinan EBOK-EKOK konusunu inceleyen Ustaoglu Bagcir ve Ay
(2024) ise yaratic1 dramanin ortaokul 6grencilerinde akademik basariy1 ve kaliciligi olumlu yonde
etkiledigini gézlemlemistir.

Matematik egitiminde yaratict dramanin siklikla kullanildig1 konulardan biri de oran ve
orantidir. Yapilan ¢alismalarda oran ve orant1 konusunda yaratici drama yonteminin 6grenme stirecini
olumlu yonde etkiledigi goriilmektedir. Debreli (2011) yapmis oldugu caligmasinda yaratict drama
yonteminin yedinci smif 6grencilerinin oran ve orantt konusundaki bagarilarina ve matematige
kars1 tutumlarina olumlu etkisinin oldugunu gézlemlemistir. Benzer sekilde Gorgen ve Karapinarl
(2014) da yaratic1 drama temelli egitimin 6grencilerin oran-orant1 ve yilizdeler konusundaki basar1 ve
hatirlama diizeyine etkisini inceledikleri ¢alismada yaratici dramanin 6grencilerin basarisini olumlu
etkiledigini, ylizde ve orana dair matematiksel becerilerini gelistirdigini gézlemlemislerdir.

Oran ve oranti konusu, matematik dersinin bir¢ok konusunun temelini olustururken
ayn1 zamanda ileri matematiksel diisiinceye onemli baglanti noktalarindan biridir (Behr, Harel,
Post & Lesh,1992). Bu yiizden oran ve oranti konusunda yasanan zorluklar, hatalar ve kavram
yanilgilari, ilerleyen konularda da zorluk yasanmasina sebep olabilmektedir. Ayrica oran ve oranti
konusunun giinliik hayatta sik¢a kullanilan orantisal akil yiiriitme becerisini destekleyen bir konu
oldugu bilinmektedir. Bu yiizden oran ve oranti konusunun 6grenci zihninde iyi yapilandirilmasi
gerekmektedir. Bu durumda &grencilerin oran ve oranti konusunda yasadiklari zorluklarin
belirlenmesi ve giderilmesi énemlidir. Ogrencilerin yasadiklari zorluklar genel olarak yanlis cevaplar
ekseninde incelenmektedir (Bingdlbali & Ozmantar, 2015). Bu yanlis cevaplar; anlik hatalar, mevcut
hatalar ve kavram yanilgilarindan kaynaklanabilir. Hatalar, ayni kosullarda tekrarlanan planlamadan
kaynakli yanlis cevaplardir. Anlik hatalar ise hem uzmanlarin hem de 6grencilerin yapabilecegi
tiirden, dikkatsizlikten kaynaklanan, kolayca tespit edilebilen ve kendiliginden diizeltilebilen yanlis
cevaplardir (Oliver, 1992). Hatalar, anlik hatalardan farkli olarak c¢esitli baglamlarda sistematik
olarak tekrarlanan, kalici ve yaygin oriintiilerdir (Brodie & Berger, 2010). Kavram yanilgilar ise
basit hatalardan ziyade kavram yapilarindaki yanlis temellendirmeden kaynaklanan yanlis algilardir
(Bingdlbali & Ozmantar, 2014; Oliver, 1992; Zembat, 2015).
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Oran ve orant1 konusunda, dgrencilerin ¢esitli zorluklar yasadiklari, farkli tiirden hatalara
ve kavram yanilgilarina sahip olduklar1 alan yazinda yapilan ¢alismalarda da goriilmektedir. Cetin
(2009), 7. ve 9. smif 6grencilerinin dogru ve ters orant1 konusundaki kavram yanilgilarini inceledikleri
calismasinda, 6grencilerin sahip olduklar1 kavram yanilgilarinin simif ilerledik¢e azaldigini fakat
yanilgilarinin devam ettigini gérmiistiir. Caligmanin sonucunda 6grencilerin oran kavramina yonelik
eksik 6grenmelerinin ve hatali diisiinmelerinin oldugu, icler ve dislar kavramlarini bilmedikleri,
oran ve kesir kavramlarii karistirdiklart goriilmiistiir. Ayrica 6grencilerin dogru orantili ¢okluklar
icin miktarlarin birbirlerine boliimlerinin, ters orantili ¢okluklarda ise miktarlarin ¢arpimlarinin
sabit oldugu bilgisini ezberleyerek sorular1 ¢ozdiiklerini belirlemistir. Benzer sekilde dogru orantida
iki ¢cokluktan biri artarsa digeri de artar ya da ters orantida biri artarsa digeri de azalir seklindeki
eksik 6grenmelerinin oldugu ve 6grencilerin ¢okluklar arasi artma ve azalmanin ayni oranda olmasi
gerektigini diisiinmedikleri goriilmiistiir. Ogrencilerin ¢arpimsal akil yiiriitme yerine toplamsal akil
yiiriitmelere yoneldikleri ortaya ¢ikarilmistir. Kaplan, Isleyen ve Oztiirk (2011), calismalarinda altinci
simif dgrencilerinin oran ve oranti konusundaki hata ve kavram yanilgilarini incelemislerdir. Arastirma
sonucunda dgrencilerin kavram yanilgilarimi dort gruba ayrildigi goriilmektedir: Oran kavramini
olusturmakta yapilan yanilgilar; oranin ger¢ek miktar olarak ele alinmasi, hazir bulunusluklarindan
kaynakl1 yanilgilar ve orantisal akil yiiriitme sorularinin dogru oranti sorulari olarak kabul edilerek
cozlimlenmesi olarak belirtilmistir. Kurdal (2016) ¢alismasinda, bilgisayar ortaminda ¢alisirken oran-
orant1 ve kesir konusunda ortaya ¢ikan hatalari ve bu hatalarin nedenlerini tespit etmeyi amaglamistir.
Aragtirma sonucunda, dgrenci hatalarin iliskisel ve kavramsal hatalar olarak iki gruba ayirmustir.
[liskisel hatalar1, konular1 birbiriyle iliskilendirme sirasinda yasanan hatalar olarak ele almmustir.
Kavramsal hatalar ise konunun temelindeki eksiklerden kaynakli hatalar olarak tanimlanmistir. Andini
ve Jupri (2017) 6grencilerin oran ve oranti ile ilgili yagadiklar1 zorluklari inceledikleri calismalarinda,
ogrencilerin ge¢cmisten zayif 6grenmelere sahip olduklari, farkli baglamlardan gelen problemlerde
zorlandiklarini tespit etmiglerdir. Oktaviani (2017) ¢alismasinda, orant1 problemleri ¢dzerken ortaya
¢ikan 6grenci hatalarini; kavramsal, islemsel, olgusal ve dikkatsizlikten kaynakli olmak {izere dort
gruba ayirmistir. Calismada kavramsal hatalar, orant1 kavramini1 anlayamam, dogru ve ters orantilari
ayirt edememe olarak belirlenmistir. Islemsel hatalar, yanlis adimlarin izlenmesinden kaynakli
hatalar olarak belirlenirken, olgusal hatalar ise problem ¢6ziimiinii belirleyememe, anlayamama
olarak ifade edilmistir. Ayrica problem ¢oziimii sirasinda dikkatsizlikten kaynaklanan yanligliklar
oldugu da tespit edilmistir. Adak ve Aliustaoglu (2020) ise yedinci simif 6grencilerinin oran oranti
konusundaki kavram yanilgilarini aragtirdiklar1 ¢alismada &grencilerin ¢okluklar arasinda iliski
kuramadiklarini, ¢arpimsal iligkilerin oldugu ¢okluklar arasinda toplamsal iligkiler kurduklarini,
ters orant1 problemlerini dogru oranti kullanarak ¢6zmeye ¢alistiklarini, oran1 gergek bir miktar gibi
diistindiiklerini, es deger oranlar1 géremediklerini gozlemlemislerdir.

Kavram yanilgilarinin ve hatalarinin diizeltilebilmesi i¢in 6grencilerin sahip olduklari
yanlis 6grenmelerin belirlenmesi ve buna bagl olarak 6gretim siirecinin yeniden yapilandirilmasi
gerekmektedir. Bu baglamda, 6grencilerin yasadiklar biligsel giigliiklerin teshis edilmesi biiyiik
onem tasimaktadir. Matematik derslerine yonelik 6nyargilari olan ve derse katilim konusunda isteksiz
davranan 6grencilerin yasadigi giigliikleri belirlemede, yaratict drama yonteminin alternatif bir arag
olarak kullanilabilecegi diisliniilmektedir. Yaratic1 drama siireci, 6grencilerin yargilanma korkusunu
azaltarak kendilerini daha rahat ifade etmelerine olanak tanimakta; bdylece sahip olduklari bilgi,
diistinme bigimleri ve kavramsal eksikliklerin daha goriiniir hale gelmesini saglayabilmektedir.
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Ote yandan, oran ve oranti dgretiminde yaratict dramanin kullamldig1 ¢alismalarda daha
cok Ogrenci basarisi, tutum ve kalicilik arastirilmis olup, 6grenci hatalarimin ise ihmal edildigi
gorilmiistiir. Bu arastirma, yaratici dramayi bir 6gretim yontemi olarak kullanmanin 6tesinde,
ogrencelerin dogru ve ters oranti konularindaki hatalarini gézlemlemek i¢in bir arag olarak kullanmak
amaclanmaktadir. Bu dogrultuda ¢alismada su arastirma sorusuna yanit aranmistir: “Yaratict drama
yontemi araciligiyla yedinci sinif dgrencilerinin dogru ve ters orantt konularindaki hangi hatalart
gorliniir hale gelmektedir?”

Yontem

Arastirmanin Modeli

Bu arastirmada dogru ve ters oranti konularinin ele alindigi yaratici drama siirecinde yedinci
sinif dgrencilerinde gozlemlenen Ggrenci hatalarinin tespit edilmesi amaglanmaktadir. Bu amagla
calisma, nitel arastirma tiirlerinden bir olan durum c¢alismasi olarak tasarlanmistir. Durum ¢alismalari,
uzunlugu degisebilen bir zamanla sinirlandirilan, gergek yasamin veya giincel baglamin kendi dogal
cizgisinde bir durumun cesitli veri toplama araglariyla derinlemesine arastirilmasini gerektiren
caligmalardir (Creswell, 2013; Paker, 2017; Yin, 2009).

Ozellikle dgretim siirecine entegre edilen yaratici drama gibi etkilesim temelli, dinamik
bir yontemin etkilerini anlamak a¢isindan, durum ¢aligsmast modeli uygun bir yontemsel ¢erceve
sunmaktadir. Bubaglamda ¢alisma, 6grencilerin yanlis 6grenmelerini, kavramlarla ilgili karsilastiklar
giicliikleri ve bu giigliiklerin yaratic1 drama yoluyla nasil agiga cikarilabilecegini betimleyici bir
yaklagimla ortaya koymayi hedeflemektedir. Boylece bu calisma ile yaratict dramanin 6grenci
hatalarini belirleyebilmekte diger yaklagimlar yaninda bir alternatif yontem olusturabilecegini ortaya
koymak amaclanmaktadir.

Cahisma Grubu

Matematik Ogretim Programi’nda oran konusuna altinci smifta giris yapilsa da oran ve oranti
konusunun 6nemli kazanimlar1 yedinci sinifta yer almaktadir (MEB, 2018). Bu sebeple calisma
grubu Ankara’da bir devlet okulunda 6grenim goren 30 yedinci sinif 6grencisinden olugmaktadir.
Okulda daha 6nce se¢meli drama dersi almis yedinci siniflar arasindan ¢alisma i¢in goniillii olan
ogrencilerin bulundugu smifin tamami ¢alisma grubu olarak belirlenmistir. Ogrenciler calisma icinde
01, 02, ... seklinde kodlanmustir.

Veri Toplama Araclari

Calismanin verileri, yaratict drama siirecinde kullanilan ¢alisma kagitlari, ses ve video
kayitlari, aragtirmaci notlar1 ve ara degerlendirme sorulari ile toplanmigtir. Tiim sinifi ve canlandirma
sahnesini gorecek sekilde iki kamera yerlestirilmis ve bu kameralardan 6grencilerin her iki atolyede
performanslart kayda alinmistir. Ayni zamanda tiim gruplarin masalarina birer ses kayit cihazi
konularak canlandirma hazirliklari ve grup konugmalar1 kaydedilmistir. Daha sonra, biitiin 6grencilerin
etkinliklerdeki problem durumlari iizerine yaptiklari konusmalardan elde edilen veriler, yaratict drama
asamalar1 dogrultusunda yaziya aktarilarak analiz edilmistir. Atdlye siireclerinde arastirmaci tarafinda
gozlemlenen durumlar not edilmistir. Bu notlar, verilerin teyidinde kullanilmistir. Yani sira etkinlik
sonlarinda etkinlige dair yapilan degerlendirmelerde sorulan sorulara verilen yanitlar veri analizine
dahil edilmistir. Ayrica, degerlendirme asamasinda &grencilere verilen atdlyenin kazanimina gore
hazirlanmis problemlerin yer aldig1 caligma kagitlar1 da veri toplama araci olarak kullanilmigtir.
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Verilerin Toplanmasi

Arastirmanin uygulamasi 2023-2024 egitim 6gretim y1li igerisinde yedinci sinif dgrencileri
ile gergeklestirilmistir. Arastirma siirecinin oncesinde 6grencilerin birbirlerine ve yaratici drama
yontemine alisabilmeleri i¢in birer hafta ara ile uyum, giiven ve iletisim konulu ii¢ atdlye uygulamasi
gergeklestirilmistir. Daha sonra arastirma siirecinde veri toplamak icin olusturulan iki atolye {i¢ giin
arayla uygulanmustir.

Calismada uygulanan atdlyeler, aragtirmaci tarafindan yedinci sinif oran ve oranti konusunun
son iki kazanimi odak alinarak gelistirilmistir. Bu atdlyeler ticer ders saati (120 dakika) olarak
planlanmistir. Birinci at6lye (ters oranti atolyesi) “Gergek hayat durumlarini inceleyerek iki coklugun
ters orantili olup olmadigina karar verir.” kazanimi ve ikincisi atolye (problem ¢6zme atdlyesi) ise
“Dogru ve ters orantiyla ilgili problemler ¢ozer.” kazanimi temel alinarak olusturulmustur. Daha
sonra atdlyeler uzman goriisiine sunulmustur.

Ters orant1 konulu at6lyenin 1sinma asamasinda 6 tane kagit bardak kullanarak 8 tane kule
yapmalar1 gereken bir oyun uygulanmistir. Ogrenciler iki gruba ayrilmis ve kendi aralarindan segtikleri
once bir kisinin, sonra sirayla iki, dort ve sekiz kiginin kuleleri tamamlamalari istenmis ve tamamlama
stireleri not edilmistir. Oyunun galibi belirlendikten sonra 6grencilerle yapilan ara degerlendirmede
stire ve kisi sayisindaki iligki tizerinden yorumlar1 alinmigtir. Canlandirma etkinliginde 6grenciler bes
gruba ayrilmig ve her bir gruba giinliik hayattan ters orantili iligkili olan bir problem durumu verilmis
ve Ogrencilerden bu problem durumuna bir ¢6ziim bulmalarimi saglayacak canlandirma yapmalari
istenmistir. Degerlendirme etkinliginde ise bireysel olarak kedi barinaklarina mama dagitim takvimi
olusturmalar1 gereken bir etkinlik verilmistir. Bu etkinlikte 6grenciler kedi sayis1 ile mama tiiketim
siireleri arasindaki ters orantili iligkiyi kesfederek teslim giinlerini belirlemeleri beklenmistir. Son
olarak 6grencilere birer bos kagit verilerek atdlyeden akillarinda kalanlari ve bir tane de ters oranti
problemi yazmalari istenmistir.

Problem ¢ozme atolyesinin plani ekte yer almaktadir. At6lyenin 1sinma asamasinda “davul,
zurna, bir, iki, li¢” oyunu uygulanmistir. Bu oyunda tekerlemenin farkli hizlarda séylenerek oynanmasi
istenmis ve bu hizlardaki bitirme siireleri not edilmistir. Ara degerlendirmede 6grencilerden sdyleme
hizi, s6ylerken gegen siire ve oyunu bitirme siireleri arasindaki iligkiyi dair fikirleri alinmistir. Isinma
asamast ikinci etkinlikte ise alana dogru ve ters orantili kagitlar dagitilmistir. Miizik esliginde alanda
dolagan 6grenciler miizik durdugunda dnlerine diisen kagitlar1 toplamislardir. Yerdeki kagitlarin hepsi
toplandiktan sonra smif bes gruba ayrilmis ve gruplardan ellerindeki problemlerin orant1 tiirlerini
belirlemeleri istenmistir. Canlandirma asamasinda gruplardan ellerindeki problemleri ¢ozmeleri,
dogru ve ters oranti 6rneklerinden birer tanesini secerek bir canlandirma hazirlamalar1 beklenmistir.
Degerlendirme asamasinda ise 6grencilere icerisinde dogru ve ters orant1 problemlerinin yer aldig:
bir caligma kagidi uygulanmistir.

Verilerin Analizi

Calismada toplanan veriler, 6grenci sOylemleri ve yaratict drama dokiimanlaridir. Bu
verilerin analizinde hem betimsel analiz hem de igerik analizi kullanilmistir. Alanyazinda oran ve
orant1 konusunda tespit edilen kavram yanilgilari ve hatalar1 dikkate alinarak kodlar olusturulmustur
(Adak & Aliustaoglu, 2020; Andini & Jupri, 2017; Cetin, 2009; Kaplan, Isleyen & Oztiirk, 2011).
Olusturulan hata kodlar1 Tablo 1’de goriildiigii sekliyle kavramsal hatalar, islemsel hatalar ve problem
durumunu anlamama seklinde ii¢ tema altinda kategorize edilmistir.
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Tablo 1

Dogru ve Ters Orantiya Yonelik Ogrenci Hata Kodlart

Tema Kodlar Aciklama
Oran ve orant1 kuramama - Dogru ve ters orant1 i¢in uygun esitligi yazamama
- degiskenler arasindaki orantiy1 olusturamama
Carpimsal akil yiiritme yerine - Artan ve azalan miktarlara odaklanma
toplamsal akil yiiriitme - Artig miktart ile artis oranini karigtirma
(verilen birinci durumdaki artis miktarini ikinci
du-rumda kat iliskisi olarak ele alma)
Orant1 ismini yanlis ifade etme -Islemleri dogru yiiriittiigii halde oranti ismini
(sOylem hatast) yanlis sOyleme
. Orant1 ¢esidini fark edememe/ - Orant1 tiiriinii fark edemem
=
§ Yanlis orants kullanma - Ters orant1 sorusunu dogru orant1 ile ¢gé6zmeye
= calisma
3 - Dogru oranti sorusunu ters oranti ile ¢ozmeye
g calisma
S _ - Orant kesir olarak degerlendirip kesirsel
~ Oranin kesir olarak ) . & P .
- iy . islemler yapma/kesirlerle problem ¢ézme/kurma
degerlendirilmesi .. . e
e -Degiskenler arasindaki ¢arpimsal iligkiyi
Carpimsal iligkiyi fark edememe .
gorememe/fark etmeme
-Yanlis degiskenler arasinda kat iligkisi kurmaya
caligma
- Degiskenler arasindaki iliskiye bakmaksizin
Azalan durumlart ters orantilt azalan her durumu ters oranti olarak
olarak degerlendirme degerlendirme
islemsel 1slem hatalar1 - Dort islem hatasi nedeniyle hatali sonuca ulagma
Hatalar - Tahmine dayali islemler

Problem Durumunu Anlamama

Problemin tam olarak
anlagilma-masindan kaynaklanan
hatalar

Rastgele islemler

Rastgele/ agiklamasiz/ islemsiz
degerler

- Eksik kalan ¢oziimler

- Istenenin anlasilmamasi/géz ardi edilmesi

- Problemde verilen bazi bilgilerin
degerlendirilme-mesi/yanlis degerlendirilmesi
-Degiskenler arasindaki iligkilerden bagimsiz
rastgele islemler yaparak sonuca ulasma

- Degiskenleri rastgele birbirine bolme

- Degiskenleri rastgele birbiriyle ¢carpma

- Yontemsiz ve amagsiz islem denemeleri
-Problemin ¢6ziimiine yonelik herhangi bir

aciklama veya islem olmadan anlamsiz ve rastgele
say1 yazma veya sdyleme
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Tablo 1’¢ gore kavramsal hatalar, dogru ve ters orantt kavrami &zelinde Ogrencilerde
gbzlemlenen hatalar1 igermektedir. islemsel hatalar, dgrencilerin ¢ziim yollar1 ve diisiinme tarzlari
dogru olsa dahi islem hatalar1 nedeniyle dogru sonuca ulasamadiklari durumlar1 kapsamaktadir.
Problem durumunu anlamama temasinda ise ¢oziimiin eksik kalmasi, istenenin dikkate alinmadan
farkli durumlarin hesaplanmasi, verilenlerin tam degerlendirilememesi veya rastgele, yontemsiz ve
anlasilmaz islemler yapilmasi gibi problemin anlagilamadigi durumlar ele alinmaktadir.

Caligmanin verileri, yaratict drama asamalarina gore ayri ayri analiz edilmistir. Isinma
asamas1 verileri olarak, 6grencilerin etkinlik sirasindaki ve etkinlik sonrasi ara degerlendirme
yorumlari ele alimmistir. Canlandirma agsamasinin verileri ise 6grencilerin gruplarindaki canlandirma
hazirliklari, canlandirma sirasindaki dogaclamalari ve canlandirma sonrasi ara degerlendirme
yorumlarindan olugsmaktadir. Degerlendirme asamasi verileri ise &grencilere verilen calisma
kagithlarindan elde edilen verilerden olusmaktadir. Atolyelerin analizleri Tablo 1°de yer alan kodlara
gore gergeklestirilmistir.

Giivenirlik ve Gegerlik

Calismanin  gecerlik ve gilivenirligini saglamak amaciyla, ders planlari/atdlyeler
olusturulduktan sonra her biri yaratici drama egitmeni olan biri matematik 6gretmeni ve biri matematik
egitiminde akademisyen olan iki uzmanin goriisiine sunulmustur. Uzman goriislerinden alinan
doniitlerin ardindan atdlyelerde gerekli diizenlemeler yapilmis ve bilimsel gegerligi saglanmistir.
Video kayitlari, ses kayitlar1 ve ¢calisma kagitlari olarak farkli veriler kullanilarak veriler ¢cesitlenmistir.
Arastirmaci, uygulama ortaminda 5 yillik galisma tecriibesine sahip oldugundan katilimcilara ve
ortama dair bilgi ve tecriibeye sahiptir. Inandiriciligin artirilmast igin grencilerden kendileri ile ilgili
bulgulara yonelik teyit alinmistir. Kodlama siireci iki alan uzmani tarafindan gergeklestirilmis; farkli
gorlisler uzmanlar arasinda tartisilarak uzlasi saglanincaya kadar degerlendirilmis ve ortak bir karara
varilmistir. Caligsma grubu, arastirmanin amacina uygun olarak yedinci sinif 6grencileri arasindan
secilmistir. Biitlin arastirma siireci bir uzman tarafindan denetlenmistir.

Arastirma ve Etik

Calismanin verileri 2023-2024 6gretim yilinda Hacettepe Universitesi Sosyal ve Beseri
Bilimler Arastirma Etik Kurulunun 19 Mart 2024 tarihli kararin alinmasinin ardinda toplanmistir.
Calisma, “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi” geregince
belirtilen kurallar ¢ergevesinde gergeklestirilmistir.

Bulgular

Calismada yedinci smif dgrencilerinin oranti konulu yaratici drama c¢aligmasi siirecinde
ortaya ¢ikan hatalari arastirilmigtir. Bu amagla yedinci sinif 6grencilerine dogru ve ters oranti konulu
iki tane yaraticit drama atolyesi uygulanmistir. Uygulanan bu yaratici drama siirecinde 6grencilerin
ters ve dogru orant1 konusundaki hatalarina yonelik bulgular bu béliimde sunulmustur.
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Tablo 2

Dogru ve Ters Orantiya Yonelik Hatalar

Temalar Kodlar (")grenciler f
Kavramsal Oran ve orant1 kuramama 01, 02, 03,07, 011, 021 5
Hatalar Carpimsal akil yiirlitme yerine 01,02, 03, 04, 05, 07,09, 010, 19
toplamsal akil yiiriitme 011, 012, 014, 015, O16, 017,
019, 021, 022, 023, 024,
Orant1 ismini yanhs ifade etme Ol !
(sOylem hatasi)
Orant1 ¢esidini fark edememe/ 01, 02, 03 04, 05, 06, 07, 08, 17
Yanlis oran-t1 kullanma 011, 012,013, 014, 015, O16,
017, 021, 022
Oranin kesir olarak 018 1
degerlendirilmesi
Carpimsal iligkiyi fark edememe 01, 07, 019, 023 4
Azalan durumlarm ters orantili Ol
olarak degerlendirilme
Islemsel [slem hatalart O1. 03. 05. O7. 8. O21 6
Hatalar
Problemin tam olarak 07,011, 012, 013, 014, O16, 9
Problem - - -
anlagilmamasindan kaynakl 017, 019, 025,
Durumunu
hatalar
Anlamama . . . . . .
Rastgele islemler 01, O11, 012, 019, 020, 022, 8
024, 025
Rastgele/ agiklamasiz/ islemsiz 04, 05, 023 3

degerler

Yaratic1 drama atolyeleri siirecinde yapilan hatalar, etkinliklerde ortaya ¢ikan matematiksel
icerikler iizerinden gozlemlenmistir. Aragtirmada yer alan 30 yedinci sinif dgrencisinin besinde
her iki atdlye siirecinde de herhangi bir hata tespit edilememistir. Caligma siirecinde 6grencilerde

gozlemlenen tiim hatalar Tablo 2’de sunulmaktadir. Uygulama siirecinde 6grencilerin sadece alti

tanesinde (%20) islemsel hatalar gézlemlenmistir. “3000°i 20ye béliiyorum. Otuz iginde yirmi bir

kerevar. Yirmi ¢ikarttigimda on, onun iginde yirmi yok. Sifirt koydum. Yiiziin i¢inde yirmi kag kere var?
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Bes. Bes kere yiiz ¢cikarttim. Sifir. Sonug 105.” ifadesinde de goriildiigii gibi hatanin bolme isleminin
ezberlenen algoritmasindan kaynakli oldugu sdylenebilir. Bu hatay1 caligmalarin farkli agamalarinda
bagka Ogrencilerin de ayni siireci takip ederek yaptigir goriilmiistiir. Grup etkinliklerinde yapilan
matematiksel islemlerde 6grencilerin anlik islem hatalarinin da oldugu goriilmustiir. Ayrica bu anlik
hatalarin canlandirmalara hazirlik ve canlandirma sirasinda gruptaki diger 6grenciler tarafindan
aninda doniit verilerek kolayca ve saygiyla diizeltildigi gbzlemlenmistir.

Ogrencilerde gdzlemlenen hata tiirlerinin genelde kavramsal hatalar oldugu gériilmektedir.
Burada 6grencilerde en sik gozlemlenen hatanin “carpimsal akil yiiriitme yerine toplamsal akil
yiiriitme” hatasi oldugu tespit edilmistir. Calismaya katilan 6grencilerin yaklasik %63 {iniin ¢arpimsal
akil yiiriitme gerceklestirmeleri gereken problem durumlarinda toplamsal akil yiiriitmelerle hatali
sonuglara ulastiklart goriilmiistiir. En ¢ok rastlanan ikinci hata tiirii ise simifin yaklasik %56’sinda
goriilen “orant1 ¢esidini fark edememe/yanlis oranti kullanma” hatasi oldugu goriilmektedir. Bu
hata tiirlinde 6grencilerin verilen degiskenler arasindaki oranti tiiriinii fark edemedikleri, ters oranti
problemlerini dogru oranti algoritmasi kullanarak ya da dogru oranti problemlerini ters oranti
algoritmas1 kullanarak ¢6zmeye calistiklar1 gézlemlenmistir. Uygulama siirecinde bir dgrencinin
oranti ismini yanlis ifade ettigi, anlik sdylem hatalar1 gerceklestirdigi goriilmiistiir.

“OI: Bir otomobil 450 km’lik yolu 5 saatte gidebilmektedir. Buna gére bu otomobil ayni
hizla 8 saatte kag kilometre yol gider? Simdi ben oncelikle 450°yi 5°e boldiim ki, ka¢ seyle gitmis?
Hizla gitmis?... 90 hizla gidiyor. Aynt hizla gidecek ya, 90 ile 8’i ¢carpiyorum. 720 oluyor... Bunun
ters orantist nasil oldu baksana? Saat azaldik¢a kilometre azalir. Saat arttik¢a kilometre artar. Dogru
¢ozdiim degil mi?

O2: Ters oranti degil. Dogru oranti.

OI: Tamam tamam dogru oranti.

O2: Bakayim...Dogru evet”

O1 kodlu 6grencinin yukaridaki diyalogda oldugu gibi birkag yerde benzer anlik sdylem
hatalar1 gerceklestirdigi goriilmiistiir.

Arastirmanin biitiiniinde 16 farkli 6grencide (%53) problem durumunu anlayamamaktan
kaynaklanan hatalarin oldugu belirlenmistir. Atdlyeler siirecinde dokuz dgrencinin canlandirma ve
degerlendirme siireglerinde problemi tam olarak anlayamadiklari i¢in ¢ézlimlerini eksik biraktiklari,
istenen disinda bagka ¢oziimlere yoneldikleri, verilenleri problem ¢6ziim siirecine dahil etmedikleri
goriilmiistiir. Ayrinca sekiz dgrencinin herhangi bir yontem olmaksizin anlamsiz islemler yaparak
sonug bulmaya ¢alistig1 goriilmiistiir. Ug 6grencinin (04, 05, 023) ise herhangi bir agiklama veya
gerekce belirtmeksizin rastgele bir say1 soyledigi ya da yazdig1 gdzlemlenmistir. Bazi 6grencilerde
(011, 012, 019, 025) bu kategoride birden fazla hatanin goriildiigii tespit edilmistir.

Ters Orant1 Atolyesi Bulgulari

Atolyeler bazinda yapilan analizler sonucunda ters oranti atdlyesinin 1sinma asamasinda
herhangi bir Ogrenci hatasi ile karsilasilmamistir. Isinma asamasinda gergeklestirilen bardak
oyununun ara degerlendirmesinde, oyundaki degiskenlerin iliskilerine yonelik olarak &grencilerin
dogru yorumlar yaptiklar1 goriilmiistiir.
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Ters Oranti Atélyesinde Gériilen Ogrenci Hatalart

Asamalar Temalar Kodlar Ogrenciler f
Canlandirma Kavramsal Oran ve orant1 kuramama 01, 011, 021 3
Hatalar Carpimsal akil yiiriitme yerine 04, 012 2
toplamsal akil yliriitme
Oranti ¢esidini fark edememe/Yanlis 02,014 2
orantt kullanma
Carpimsal iligkiyi fark edememe 01 1
Islemsel Islem Hatalar 01,07 2
Hatalar
Problem Rastgele islemler 01,012, 2
Durumunu Rastgele/agiklamasiz/ islemsiz degerler ~ O4 1
Anlamama
Degerlendirme Kavramsal Oran ve orantt kuramama 03, 07 2
Hatalar
Carpimsal akil yiiriitme yerine toplamsal 07, 09, 010, 3
akil yiiritme
Orant1 ¢esidini fark edememe/Yanlis 02,04, 05,06, 10
oranti kullanma 011, 014, O15,
016,017, 021,
Oranin kesir olarak degerlendirilmesi 018 1
Carpimsal iliskiyi fark edememe 019 1
Islemsel Islem hatalar1 03 1
Hatalar
Problem Rastgele islemler 01,011, 012, 5
Durumunu 020, 022,
Anlamama
Rastgele/aciklamasiz/ islemsiz degerler 023 1

Tablo 3°te goriildiigii gibi ters orant1 atolyesinin canlandirma ve degerlendirme asamalarinda
biitiin temalardan ¢esitli hatalar tespit edilmistir. Canlandirma agsamasinda yedi farkli hata tirii
goriiliirken degerlendirme asamasinda sekiz farkli hata tiirii tespit edilmistir. Ogrenci sayilarina
bakildiginda degerlendirme asamasinda uygulanan etkinliklerde hata tespit edilen 6grenci sayisinin
daha fazla oldugu goriilmektedir. Bu atdlyede en sik goriilen hatanin orant1 tiiriinii belirleyememe/
yanlig orantt kullanma oldugu goriilmektedir.

Asamalardaki hatalar incelendiginde, dort 6grencinin (01, 02, 012, O14) canlandirma
asamasinda gerceklestirdikleri hatalari, degerlendirme agamasinda da tekrarladiklari goriilmektedir.
Ornegin O2 kodlu 6grencinin bulundugu gruba verilen canlandirma etkinliginde 4 bask1 makinesiyle
15 gilinde basilacak kitabin bir baski makinesinin bozulmasi ve baskinin 10 giinde tamamlanmasi
gerektigi gibi bir problem durumu verilmistir. 02 kodlu grenci bu problemin ¢oziimii igin:
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“02: Bir tane bozuksa, o zaman bir tane makineyi 15 giinle sey yapalim. 15°i 3’e bolecegiz.
Bes kalvwyor. Bir makine 5 giin...

O14: Bir tanesi bes mi oluyor?
02: Oyle degil. 3 baski beser giinde ¢cikiyor. Dur beynim durdu.
022: Bence bes giin toplantimizda uzatalim.

O14: Bak simdi, dért baski makinesi 15 giinde tamamliyor. Bir tanesi bozukmug ve bunun 10
giinde tamamlanmasi lazim.

O2: Bunu ii¢ olarak degerlendirip bu 10°u 9 alsak direkt isi bitecek ya. Bir seyler olmuyor

’

anlamadim.’

02 kodlu dgrencinin verilen ters orantili problem durumunu dogru orant1 gibi diisiinerek
cozmeye calistigl goriilmektedir. Ayn1 6grencinin, degerlendirme asamasinda ters oranti problemi
yazilmasinin gerektigi etkinlikte, Sekil 1’de goriildiigii gibi dogru oranti problemi yazdigi goriilmiistiir.

Sekil 1

Ters Orant1 Atélyesi Degerlendirme Etkinligi-Yanlis Oranti Kullanma Hatast

_ & e su 10 dukede toynyorgo . = litre s o dovikado ’"Jm'?

Tablo 3’te goriildiigii tizere bazi 6grencilerin canlandirma asamasinda tespit edilen hatalarina
degerlendirme asamasinda rastlanilmadig1 goriilmektedir. 04 ve O12 kodlu dgrencilerin canlandirma
asamasinda toplamsal akil yiiritme hatasi yaptiklar1 goriiliirken degerlendirme asamasinda bu
hatalar1 yapmadiklari tespit edilmistir. Ayrica O4 kodlu dgrencinin canlandirma asamasinda verilen
problem durumunda rastgele bir tahminle hareket ettigi goriiliirken degerlendirme asamasinda
etkinliklere rastgele sonuc yazmak yerine ¢dziim iiretmeye ¢alistig1 goriilmiistiir. O1 kodlu 6grencinin
canlandirma etkinliginde verilen problem durumundaki carpimsal iliskiyi fark edemedigi, islem
hatas1 ve rastgele islemler yaptig1 goriiliirken, degerlendirme asamasinda sadece rastgele bolmeler
gerceklestirdigi tespit edilmistir.

O1 kodlu égrencinin bulundugu grup, canlandirma hazirlig1 yaparken problem durumu izerine
yaptiklar1 konusmalarinda “cokluklar arasinda orant1 kuramadiklar1” goriilmiistiir. Ogrencilerin bu
problem durumunda, “trafige kapatilan bir sokakta kaldirim kenarlarina yerlestirilecek bloklar i¢in
hangi tliriin uygun olduguna karar vermeleri” gerekmektedir. Gruba blok tiirleri, bloklarin uzunlugu,
kullanilacak blok sayis1 (bir blok hari¢ bos birakilarak) ve bloklarin adet fiyati bilgilerinin yer aldig1
bir tablo verilmistir. Burada uygun olana karar verebilmek i¢in 6grencilerin ya blok sayisi ile blok
uzunlugu arasinda ters orant1 kurup daha sonra toplam maliyeti hesaplamalar1 ya da fiyat ve uzunluk
arasinda bir dogru orant1 kurmalar1 gerekmektedir. Kagidi inceledikten sonra grenciler arasinda
asagidaki konugma gerceklesmistir:

“Ol11: Bunlarn fivatlar: adet olarak verilmis. Bir santiminin ne kadara geldigini bulmamiz
mi1 gerekiyor? Bulalim bence.

OI: Parayi bélmeyecegiz.
OI1: Hayir, parayt bélecegiz ama.
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OI: 1 cm yapmak igin 24 cm, 20 cm, 15cm ve 50 cm béleceSiz. Parayr bolemeyiz.

O21: Neden?

Ol : Ciinkii uzunlugu ben adet fiyatina bélemem. Blok sayisina bélmem lazim. Bu daha biiyiik.
O21: Dogru soyliiyorsun.

Ol: 125’ 24’ bélersek. 124 oluyor 6 kere. 6,5 cm.”

Bu konusmada O11 kodlu &grencinin dogru oranti kullanarak ¢ozmeyi teklif etmesine
ragmen diger dgrencilerin birimler arasindaki iliskiyi ve orami kuramadiklari goriilmektedir. O1
kodlu 6grencinin, fiyatin uzunluga béliinmeyecegini diisiiniirken dgrencilerin blok sayisini uzunluga
boldiikleri goriilmektedir. Ogrencilerin ¢okluklar arasinda iliskiyi kuramadiklari, bolme islemi
yaparak ¢oziime ulagmaya calisirken oran kuramadiklari tespit edilmistir. Burada verilen blok sayis1
digerlerinden daha biiyiik bir say1 oldugu i¢in 6grencinin bilyiik say1y1 kiigiik sayiya bolme egilimden
dolay1 blok sayisin1 uzunluga bolmeyi tercih ettigi gézlemlenmektedir. Diyalogun devaminda
anlamsiz birtakim iglemler yapmaya devam ederek blok sayisini bulmaya ¢alistiklart goriillmektedir.

OI: Bunu nerden bulmus? 24 ile 25’i carparsak 590 ediyor. Ne oldu bu simdi? Bunu anladim

aslinda. Ben mermeri yapamam. Hem pahali hem de mermer bir mahalleye uygun bir sey degil.
“Ol1: Neden?

Ol: Clinkii kaldurima bir sey dokiilebilir, kaza olabilir. Mermer direkt patlar, kiriir. Demir
vapabilirim. Beton da olabilir. Ahsap, su bence pahali ahsabi kullanabiliriz...20 ile 125°i ¢carpalim.

OI11: 20 ne alaka? Hayir, 122 ¢ikiyor burasi. 105 nerden geldi? 105 degil 122 blok var. 125’
24’e boldiik 6,1 ¢ikti. 6,171 20 ile carptim 122 ¢ikti. Esma: Dogru mu yaptin? Emin misin? Liitfiye:
Su 91,5. Blok sayis1 91,5.”

O1 kodlu 6grencinin “125°i 24° bolersek 124 oluyor. 6 kere 6,5 cm.” ifadesinde bolme ve
“24 ile 25°i ¢carparsak 590 ediyor” ifadesinde carpma hatasi yaptig1 goriilmektedir. Grubun bu
caligmasinda “carpimsal iliskiyi fark edememe, oranti kuramama, iglem hatasi yapma ve rastgele
islemler yapma hata tiirlerini bir arada gerceklestirildigi gortilmektedir.

Degerlendirme asamasinda ters orantt problemi kurma etkinliginde, Sekil 2’de gorildigi
gibi bir 6grencinin orani kesir gibi diigiinerek hareket ettigi ve anlamli bir problem kuramadigi tespit
edilmistir.

Sekil 2

Ters Oranti Atolyesi Degerlendirme Asamasi - Orani Kesir Olarak Degerlendirme Hatast
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Problem Co6zme Atolyesi Bulgulari

Problem ¢6zme atdlyesi kapsaminda yapilan analizlere bakildiginda, yaratict dramanin her
asamasinda en az bir hata tespit edildigi goriilmektedir. Ters oranti atdlyesinin 1sinma asamasinda
Ogrenci hatasina rastlanmazken; problem ¢ozme atdlyesinde, bir dgrencinin 1sinma etkinliginde
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verilen degiskenler arasindaki iliskiyi fark edemedigi tespit edilmistir. Isinma asamasinda verilen

etkinlik sonrasinda yapila ara degerlendirmede tekerlemenin sdylenme hizi, ebenin oyunculara

dontisiine kadar gegen siire, oyuncularin ebeye yaklasma durumlari ve oyunun bitis siireci arasindaki

iliski yorumlanmustir. Yapilan yorumlamalarda O7 kodlu 6grencinin bu degiskenler arasindaki iliskiyi

goremedigi tespit edilmistir. Ogrencinin “Hocam yavasin daha ¢ok saniyesi olmasi lazimdi hizlinin

daha az olmasi lazimdi. Ama daha ¢ok oldu tam tersi oldu. Ben bu kism1 anlamadim.” ifadesinde,

tekerlemenin sdylenme hizi ile oyunun bitis hizi arasinda dogru oranti oldugunu diisindiigli

belirlenmistir. Ogrencinin bu ¢alismada, tekerleme ne kadar hizli sdylenirse oyuncularin hareket

stiresi azaldig1 i¢in varis noktasina ulagsmalarinin uzun siirdiigiinii yani hiz ile oyunu bitirme siireleri

arasinda ters orantili iliskiyi fark edemedigi goriilmektedir.

Tablo 4

Problem Cozme Atélyesinde Goriilen Ogrenci Hatalar

Asamalar Temalar Kodlar Ogrenciler f
Hazirhk/ Ismma Kavramsal Carpimsal iliskiyi fark edememe 07 1
Hatalar
Canlandirma Kavramsal Oran ve orant1 kuramama 02 1
Hatalar
Carpimsal akil yiiriitme yerine toplamsal O1, 02, 03, 04, 10
akil yiiriitme 05,012,014,
015, 023, 024,
Orant1 ismini yanls ifade etme (sdylem  O1 1
hatasi)
Oranti ¢esidini fark edememe/Yanlis 01,03,06,07, 8
orant1 kullanma 08, 012, 013,
022
Carpimsal iligkiyi fark edememe 01, 023 2
Azalan durumlarin ters orantili olarak 01 1
degerlendirilme
Islemsel Islem hatalar1 01, 08, 021 3
Hatalar
Problem Problemin tam olarak anlasilmama- O11, 1
Durumunu  sindan kaynakli hatalar
Anlamama
Degerlendirme  Kavramsal Carpimsal akil yiiriitme yerine toplamsal O1, 02, 07, 09, 14
Hatalar akil yiiritme 010,011,012,
015, 016, 017,
019, 021, 022,
023
Orant1 ¢esidini fark edememe/Yanlig 03 1

oranti kullanma
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Islemsel Islem hatalar 05 1
Hatalar
Problem Problemin tam olarak anlasiimama- 07,012,013, 8
Durumunu  sindan kaynakli hatalar 014, 016, 017,
Anlamama 019, 025,
Rastgele iglemler 019, 024, 025, 3
Rastgele/s¢iklamasiz/ islemsiz deger-ler 04, O5, 2

Tablo 4’te problem ¢6zme atdlyesinin canlandirma asamasinda tespit edilen hata ¢esidinin,
degerlendirme asamasinda verilen kagit kalem testlerine gore fazla oldugu goriilmektedir.
Canlandirma asamasinda sekiz farkli hata tespit edilirken degerlendirme asamasinda alti farkl
hata tespit edilmistir. Canlandirma ve degerlendirme asamasinin her ikisinde de en sik goriilen
hatanin ters oranti atolyesinde oldugu gibi “carpimsal akil yliriitme yerine toplamsal akil yiiriitme”
hatas oldugu belirlenmistir. Bazi 6grencilerin (01, 02, 012, 015, 023) canlandirma asamasinda
goriilen toplamsal akil yiiritme hatasini, degerlendirme asamasinda verilen ¢alisma kagidinda da
tekrarladiklar tespit edilmistir. Canlandirma hazirlik asamasinda O1 kodlu dgrencinin yer aldig
grupta su diyalogun gectigi goriilmiistiir.

“OI: Bir magaza, tiim iiriinlere ayni oranda zam yapip satis fivati 72 TL olan gomlegi 90
TL ye satmaktadir. Aymi magaza satis fiyati 240 TL olan ceketi zamdan sonra kag TL ye satacaktir?

O4: 258 TL. 90°dan 72’i ¢ikardik. Ka¢ zam yaptigini bulmak icin. 18 lira zam yapmislar
onceden.

O1: Aymi magaza satis fiyati 240 olmus. O zaman 18 zam yapmasi lazim.
O4: Tamam iste 258 ¢cikiyor sonug.”

Burada 6grencilerin gelen zammu, fark alarak belirledikleri ve bu farki diger {iriintin fiyatina
ekledikleri goriilmektedir. Zam oranindaki c¢arpimsal iligkiyi diistinmeyip zammin farkinin sabit
olacagini diisiinerek toplamsal iliski kurduklar1 goriilmiistiir. O1 kodlu dgrenci ve arkadaslarinin,
canlandirma sirasinda da ayni durumu ele aldiklar1 ve yaptiklari hatayi devam ettirdikleri belirlenmistir:

“02: Ben ¢antayr 540 liraya almistim. Cantalara da bakalim almadiysaniz.

OI1: 560 lira olmus. Bir haftada 20 lira zam gelmis. Benim cantam yok almam lazim.
Cadirlara bakalim. Ben ¢adirt 1000 liraya almistim. 1020 lira olmus.”

Sekil 3

Problem Céozme Atélyesi Canlandirma Asamast - Carpimsal Akil Yiiriitme Yerine Toplamsal Akil
Yiiriitme Hatast

2. Alp Ofretmen elekirki aroc e 40 ks sabit huzia okuuin 25 dakkadia varmakiadie
Buna goef 50 ks wabt hizia giderse okula kag dakikada varr?
UO fen 1S b tode facly b gidene 10 Lk orlen

W, fo is i
A8 dawenye
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Degerlendirme asamasinda uygulanan calisma kagidinda O1 kodlu &grencinin ters oranti
sorusunda yine toplamsal akil yiiriitme gergeklestirerek bu hatayi sistematik olarak tekrarladig: Sekil
3’te goriilmektedir. Ayrica degerlendirme asamasinda kullanilan kagit kalem testinin bulgular1 ile
canlandirma asamasinda elde edilen bulgularin birbirini destekledikleri goriilmektedir. Ayn1 grup
igerisinde bir bagka diyalogda benzer hatanin yapildig: asagida gdsterilmistir:

“02: 20 kigiye 18 giin yetecek olan yiyecekler, kamptaki 30 izciye kag giin yeter?
20 kisiye 18 yemek. 20 bolii 18. 30 kisiye x. 22 ‘nin cevabi ¢ikmiyor.
O05: 20 kiside 2 eksilme vapmug anladin mi? 30 olsa, 10 da artsa, 1 eksilme olur.

O2: Bunlarda artma olmuyor. Bunlarda carpma bélme oluyor. 20 kisiye 18 giin yeterse, 30
kisiye yaklasik daha diisiik diigmesi lazim.

O5: Aklim karist.”

Bu 6rnekte OS5 kodlu dgrencinin, kisi sayisiyla yiyecek sayisi arasinda toplamsal bir iligki
kurarken; her 10 kisiye 1 eksilme oldugunu diisiinerek ¢arpimsal bir iliski kurdugu goriilmektedir.
Ayni etkinlik siirecinde diger grupta da benzer diyaloglarin gectigi su sekilde goriilmektedir:

“06: Bu soruda ne diyor simdi? Bir kimyager, laboratuvarinda 10 cL mavi sivi ile 6 cL
sart syt kullanarak bir karisim hazirlyyor. Kimyager, malzemeleri ayni oran—da kullanarak baska
bir karisim hazirlamak istiyor. Buna gore yeni karisimda mavi sividan 15 cL kullanarak kag cL’lik
karisim hazirlayabilir? Bu kimyager sorusu ters orantt mi?

O3: Bu dogru oranti. Ciinkii mavi sivi artiyorsa sari swvi da artiyor. 10°a 6 ise 15 te kag olur.
Arasinda 4 var. 4 eksiltirsek 15 olur. 11 oluyor.”

03 kodlu dgrencinin diyalogunda “Iki ¢okluktan biri artarken digeri de artiyorsa veya biri
azalirken digeri de azaliyorsa dogru orantili, eger biri artarken digeri azaliyorsa veya biri azalirken
digeri artryorsa ters orantilidir.” seklindeki eksik dgrenmelerinin oldugu goriilmektir. Grup ayni
problem durumunu canlandirma esnasinda da kullanmig ve ayni toplamsal akil devam etmistir.
03 ve O5 kodlu dgrencilerin canlandirma asamasinda yaptiklart bu toplamsal diisiinme hatasini,
degerlendirme agamasinda gerceklestirmedikleri tespit edilmistir.

Problem ¢6zme atolyesinin canlandirma asamasinda 6grencilerde en sik goriilen ikinci hata
tiiriiniin “orant1 gesidini fark edememe” oldugu goriilmiistiir. Ogrencilerin ters orantili durumlari
dogru orantil1 olarak degerlendirme egiliminde olduklari tespit edilmistir. Canlandirma asamasinda,
bir grupta havuz dolum siiresi ile musluk sayis1 arasindaki iligki ele almigtir. Canlandirma hazirlik
asamasinda bir gruptaki 6grencilerin aralarinda gecen diyalogda ters orantili problemini dogru oranti
kullanarak ¢6zmeye ¢alistiklari su sekilde 6rneklendirilmektedir:

“08: Bos bir havuzu 6 musluk 15 saatte doldurmaktadir. Aymi miktarda su akitan 4 musluk
daha a¢ilirsa havuz kag saatte dolar? 6 bolii 15. Bunlart 5 ile genisletecegiz. Yukart 30 alti 90.

O7: 90 nerden oluyor?

O8: Buray: 5 ile ¢arpinca.

O7: Haywr burast 75 oluyor carpinca

O8: Aatamam 75 dogru. Onu da 3’e béliiyoruz. Bu 25 oluyor, suda 10. Tamam 25 oluyormus.”
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Konusmada, 6grencilerin ¢okluklart dogru orantili olarak ele alip genisletme ile uygun
sonuca ulasmaya calistiklar1 goriilmektedir. Ayn1 zamanda O8 kodlu 6grencinin dikkatsizlik
nedeniyle genisletmede anlik bir hata yaptig1 goriilmektedir. Bu hatanin O7 kodlu 6grenci tarafindan
fark edilerek diizeltildigi gozlemlenmistir. Grubun canlandirma esnasinda gecen konusmada da bu
hatay1 fark etmedigi ve devam ettirdikleri goriilmektedir.

“07: Havuz dolmus mu?

O8: Heniiz dolmamus. Bence diger musluklar: agcalim.
O7: 4 tane mi var?

O8: Evet:

O7: O zaman kag¢ saatte dolacak?

08: Galiba 25 saatte doluyor.

O7: 6 tane bastan var. 15 saatte doluyorsa. 4 tane daha eklersek 10 musluk olur. 25 saat mi

il

oluyor? O zaman yatalim da yarini bekleyelim.’

Canlandirma sonrasinda yapilan ara degerlendirmede, izleyen &grencilerden biri verilen
durumun ters orantili oldugunu belirttiginde; O8 kodlu dgrencinin “Evet ya. Ben hemen 6 bélii 15
yaptim. Bu azaliyor aslinda ters oranti olacak bunlart ¢arpacaktik.” diyerek hatasimi fark ettigi
goriilmiistiir. Degerlendirme asamasinda bu hatanin tekrarlanmadigi goriilmektedir. Bu durum
Ogrencilerin mevcut hatalarinin yaratici dramanin farkli asamalarinda ortaya ¢ikarilabilecegini ve
hatta diizeltilebilecegini gdstermektedir.

Problem ¢6zme atdlyesinde bir 6grencide, “azalan durumlarin ters orantili oldugu” hatasi
belirlenmistir. Canlandirma asamasinin ara degerlendirmesinde “Ali ‘nin evi ile okulu arasi 3600
metredir. Ali proje gérevi igin yapacagi makette bu mesafeyi 12 cm olarak gostermistiv. Bu maketin
olcegi nedir?” sorusu icin cokluklar arasindaki orant: tiirii belirlenirken O1 kodlu &grencinin
arkadaslarinin verdigi dogru oranti cevabina “Hocam haritada boyu kisaliyor nasil dogru oranti olur
azaliyor uzunluk ters oranti olmali.” seklindeki itiraz ettigi goriilmiistii. Ogretmenin “Gergekteki
uzunlugu azaldiginda haritadaki uzunlugu da ayni oranda azaliyor.” yanitina “Tamam iste azaliyyor
ters oranti oluyor. ” seklinde karsilik vererek fikrinde 1srar ettigi tespit edilmistir. Bu durum, 6grencinin
“azalan tim durumlarin ters orantili oldugu” hatali diisiincesine sahip oldugunu gostermektedir.

Ogrenciler arasinda en ¢ok hata tiirii O1 kodlu 6grencide goriilmiistiir. Bu dgrencide yedi
farkl1 hata tiirii gézlemlenmektedir. Tablo 3 ve Tablo 4 incelendiginde, O1 kodlu &grencinin her
iki at6lyenin farkli asamalarmda farkl tlirle hatalar yaptig1 ve bazi hata tiirlerini ise asamalar ve
atolyeler siiresinde tekrarladigi gorilmektedir. En ¢cok dahanin goriildiigii bir diger 6grencinin ise
07 kodlu grenci oldugu tespit edilmistir. Yaratict drama siireci incelendiginde, bu iki 6grencinin
her iki atdlyenin de tiim asamalarinda diger 6grencilerden daha baskin sekilde katilim gdsterdikleri
goriilmiistiir. Bu katilimlar araciligiyla 6grencilerin hatalar1 daha rahat tespit edilmistir.
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Tartisma, Sonuc ve Oneriler

Aragtirmada dogru ve ters oranti konulu yaratici drama atdlyelerinde yedinci simif
ogrencilerinin hatalariin incelenmesi amaglanmistir. Arastirma sonucunda yaratict drama yontemi
ile Ogrencilerin dogru ve ters orantt konusundaki hatalari ortaya konulmustur. Arastirmanin
bulgularinin diger ¢calismalarla tutarlilik gosterdigi goriilmektedir (Adak & Aliustaoglu, 2020; Cetin,
2009; Kaplan, Isleyen & Oztiirk, 2011; Umay & Kaf, 2005).

Ogrencilerin yaratict drama siirecindeki etkinliklerde dikkatsizlik gibi faktorlerden
kaynaklanabilecek anlik iglem veya sdylem hatalar yaptiklari gdzlemlenmistir. Fakat bu hatalarin
ya Ogrencilerin kendileri ya da calisma gruplarinda yer alan arkadaslari tarafindan fark edilerek
diizeltildigi goriilmiistiir. Benzer bir bicimde Oktaviani (2017) de kagit kalem testi, gézlem ve
goriismelerden elde ettigi verilere dayanarak, dikkatsizlik sonucu olusan hatalara vurgu yapmaktadir.

Calismada en sik goriilen hata tiirii, carpimsal akil yiirtitme gerektiren durumlarda toplamsal
akil yiiriitme stratejilerinin kullanilmasi olmustur. Bu bulgu, alanyazinda agik uglu testler uygulanan
diger caligmalardaki sonuglarla paralellik gostermektedir (Adak & Aliustaoglu, 2020; Cetin, 2009).
Ogrencilerde sik goriilen bir diger hata tiirii ise orant: tiiriinii fark edememe veya yanlis orant:
kullanma hatas1 olarak belirlenmistir. Baz1 6grencilerin, problem durumunda verilen durumun hangi
orant1 tiiriine ait oldugunu ayirt edemedikleri goriilmiistiir. Cogunlukla ters orantilt durumlar1 dogru
orantt olarak diisiiniip dogru oranti algoritmasi kullanma egiliminde olduklar tespit edilmistir.
Benzer bir sonug Adak ve Aliustaoglu (2020) tarafindan yapilan ¢alismada da rapor edilmistir.

Calismada, 6grencilerde oran olusturamama veya orant1 kuramama hatasinin mevcut oldugu
gbzlemlenmistir. Ogrencilerin, verilen problem durumlarinda yer alan ¢okluklar arasindaki iliskileri
belirlemekte zorlandiklari; 6zellikle birden fazla birimin yer aldig1 problem durumlarinda bu birimler
arasindaki ¢arpimsal iligkileri fark edemedikleri goriilmiistiir. Umay ve Kaf (2005), 6grencilerin akil
yiiriitmelerini inceledikleri ¢alismalarinda 6grencilerin verilen problemlerde oran kuramadiklarimi ya
da hatali akil yiiritmelerle yanlis orantilar kurduklarini belirtmektedirler. Kayhan (2011) ve Erdogan
(2014) tarafindan ytiriitiilen ¢aligmalarda da benzer bir sonug goriilerek dgrencilerin oran kavramini
bilingli bir sekilde olusturamadiklari, problemlerde orantisal iligkileri belirlemeden dnce aritmetik
islemlere odaklandiklar tespit edilmistir.

Alanyazin caligmalarinda, 6grencilerin oran ve kesir kavramlarmi karistirdiklari ve bu
durumun da hatalara sebep oldugu goriilmektedir (Cetin, 2009). Bu ¢alismada da orani kesir olarak
degerlendirme hatasina sahip olan bir 6grencinin oldugu tespit edilmistir. Bu 6grencinin oranti
problemi olusturmak istenen durumda kesir problemi kurmaya calistigt ve anlamli bir problem
kuramadigi hatta kesir kavramini da biligsel olarak yapilandiramadigi tespit edilmistir. Yine tek
bir 6grencide “azalan durumlarin ters orantili oldugu” hatasinin var oldugu belirlenmistir. Bu hata,
yaratici drama siirecindeki etkinliklerden birinin sonunda ara degerlendirme yapilirken dogru orantili
iki goklugun arasindaki iliskinin degerlendirildigi esnada bir 6grencinin fikrini beyan etmesi iizerine
tespit edilmistir.

Yaratict drama, 1sinma, canlandirma ve degerlendirme asamasinda farkli etkinlikler ve
6lgme yontemlerinin bir arada kullanilmasina olanak saglamaktadir. Bu arastirmada, canlandirma
asamasinda dogaclama etkinlikleri, degerlendirme asamasinda ise ¢alisma kagitlar1 kullanilmistir.
Atolye bazinda yapilan analizlerden elde edilen bulgularda canlandirma asamasinda goriilen
hata tiirleri ile degerlendirme asamasindaki hata tlirlerinin benzerlik gosterdigi ortaya ¢ikmistir.

61



Demirci, G. & Ay, Z. S. (2026). Dogru ve ters orant1 konusunda 7. siif 6grencilerinin yaptiklari hatalarmn yaratic1 drama
siirecinde incelenmesi. Yaratici Drama Dergisi, 21(1), 44-67.

Canlandirma agamasinda tespit edilen bazi hatalarin degerlendirme etkinliklerinde de goriildigi,
baz1 hatalarin yalnizca canlandirma agamasinda veya yalnizca degerlendirme asamasinda ortaya
¢iktig1 belirlenmistir. Bu durum, canlandirma ve degerlendirme etkinliklerinin birbirlerini teyit eden
ve destekleyen nitelikte oldugunu gostermektedir. Ayrica, belirlenen hata tiirlerinin alanyazinda
rapor edilen diger hata tiirleriyle paralellik gosterdigi goriilmektedir.

Aragtirmanin bulgulari, yaratict dramanin dogru ve ters oranti konusundaki 6grenci hatalarini
tespit etmede etkili bir yontem oldugunu gostermektedir. Yaratici drama, 6grencilerin mevcut
diisiincelerini rahatlikla ifade edebildikleri bir siif ortami saglamaktadir. Gliven ortami saglayan
yaratici drama, dgrencilerin hata yapma kaygisi tasimadan fikirlerini organize edebildikleri ve bu
fikirleri yargilanma korkusu olmadan yansitabildikleri 6grenme ortami olusturdugu igin hatalar
daha goriiniir kilmaktadir. Ayrica yaratict drama ¢alismalarinda, akran degerlendirmesi siirecin her
asamasina entegre edildigi i¢in dgrencilerin etkinlikleri elestirel bakis agisiyla degerlendirdikleri ve
hatalar1 kolayca fark ettikleri gdzlemlenmistir. Ogrencilerin birbirlerinin hatalarma aninda déniit
verdikleri ve hatali fikirleri diizelttikleri goriilmistiir. Alanyazinda, hatalarin 6grenme ortamlarinda
kullanilmasinin 6grenmeye olumlu etkileri oldugunu gosteren c¢alismalar bulunmaktadir (Akpinar
% Akdogan, 2010; Akkusci, 2019; Aydin, 2024; Ozkaya, 2015). Sonug olarak yaratic1 drama,
yalnizca 6grencilerin hatalarinin tespit edilmesine degil, ayn1 zamanda 6grencilerin bu hatalardan
Ogrenmelerine olanak taniyan bir 6grenme siireci sunmaktadir.

Oran ve orant1 konusu, ortaokul matematigin dnemli konularindan biri olmasi, matematigin
ilerleyen konularinin temelini olusturmasi ve orantisal akil yliriitme gibi temel becerilerin
gelistirilmesinde 6nemli bir konu olmasi nedeniyle bu konudaki 6grenci hata ve kavram yanilgilariin
giderilmesi biiylik 6nem tagimaktadir (Akar, 2012). Bu baglamda oran ve oranti konusunda 6grenci
hatalarinin tespitinde kagit kalem tersleri ile sinirli kalinmamasi, yaratict drama gibi ¢ok yonlii
degerlendirmelere imkan taniyan yontemlerin kullanilmasi onerilmektedir. Ogretim siirecinin
herhangi bir agsamasinda (hazir bulunusluk, 6grenme, degerlendirme, pekistirme) yaratici drama
yontemi kullanilarak hem 6grenme siirecine katki saglanabilecegi hem de es zamanl hata tespiti
yapilabilecegi goriilmektedir. Bu dogrultuda, yaratici dramanin matematigin diger konularina da
entegre edilerek 6grencilerin mevcut hatalarinin tespitinde de kullanilabilecegi diistiniilmektedir. S6z
konusu gerekgelerden dolayi, matematigin farkli konularina yonelik yaratici drama etkinliklerinin
gelistirilmesi 6nerilmektedir.

Arastirmada ters oranti atdlyesinin canlandirma asamasinda tespit edilen hata tiirlerinin,
problem ¢6zme atdlyesinin canlandirma asamasinda tespit edilenlerden daha az oldugu goriilmiistiir.
Bu durum ters orant1 atdlyesinde verilen canlandirma etkinliklerinin diger atdlyeye nazaran daha az
matematiksel islem igermesinden kaynakli olabilecegi diisiiniilmektedir. Ancak bu arastirma yalnizca
iki atolyede uygulanan etkinliklerle sinirli oldugundan detayli hata tespiti i¢in farkli canlandirma
etkinliklerinin tasarlanmasi ve daha derin incelemeler yiiriitiilmesi Onerilmektedir. Ayrica yaratici
drama atdlye sayisinin artirilarak daha genis bir siiregte kavram yanilgilarinin da incelenmesinin
miimkiin olabilecegi diisiiniilmektedir. Bu kapsamda kavram yanilgilarinin tespitine yonelik yeni
calismalarin yapilmasi 6nerilmektedir.
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Ekler
EK 1
Ders Adi: Matematik
Konu: Oran ve Orant1
Mekan: Smif
Grup: 30 yedinci sinif 6grencisi
Siire: 40+40+40 dakika

Yontem/Teknikler: Yaratici Drama - (Rol oynama, dogaglama, kiigiik grup canlandirmasi), soru-
cevap, problem ¢ézme

Arac-Gereg: Anahtar, soru kagitlari, orant1 problem kagitlari,
Kazanimlar:

« M.7.1.4.7. Dogru ve ters orantiyla ilgili problemler ¢ozer. (Olgek, karisim, indirim ve artis gibi
durumlari igeren problemlere yer verilir.)

Siirec
A. Hazirhk-Isinma Asamasi:
1. Etkinlik

Ogrenciler arasindan bir kisi goniillii olarak ebe secilir. Ebenin bacaklar1 arasina bir anahtar
veya herhangi bir cisim yerlestirilir. Diger 6grenciler karsi duvarda bekler. Ogrencilerin amaci
o anahtart ebeye yakalanmadan en kisa siirede almaktir. Oyun basladiginda ebenin arkasi doniik
olur. Ebe arkas1 doniik bir sekilde ‘’davul, zurna, bir, iki, ii¢”” derken, geride kalan 6grenciler ebeye
yaklagir. Ebe tekerlemesini bitirip digerlerine yiiziinii dondiigiinde hareket eden birini goriirse, o
kisi grubun en arkasina gider. Oyun basladiginda kronometre ile zaman tutulur. Bir 6grenci anahtara
ulastiginda kronometre durdurulup siire not edilir. Birinci turda ebe tekerlemesini normal konusma
hizinda sdyler. Oyun bir tur oynandiktan sonra, oyunun ikinci turunda ebe olan baska bir d6grenci
tekerlemeyi onceki 6grenciden farkli hizli sdyler. Bir diger ebe her iki 6grenciden daha yavas soyler
ve her seferinde farkli hizlarda sdylenen tekerlemelerle oyun birkag¢ tur tekrarlanir ve stireler not
edilir. Daha sonra siireler karsilastirilir.

Ara Degerlendirme:

Ogrenciler gemberde toplanir. Egitmen 6grencilere asagidaki sorulari sorar.

- Oyunun kisa stirede tamamlanmasinin nedeni neydi?

- Tekerleme hizi1 ile oyunun bitme siiresi arasinda nasil bir iligki vardi?

- Tekerleme hizi ile anahtara dogru ilerlemeniz arasinda nasil bir iliski vardi?
2. Etkinlik

Ogrenciler bes gruba ayrilir. Dogru ve ters orant1 sorularmin yazili oldugu kagitlar yere
rastgele dagitilir. Miizik esliginde 6grenciler sinifta kagitlara basmadan dans ederek serbestce
dolasir. Miizik durdugunda herkes en yakininda duran bir kdgidi yerden alir. Miizik tekrar baslar
ogrenciler tekrar dolagir. Miizik durdugunda 6grenciler yine en yakinindaki kagidi alirlar. Yerdeki
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kagitlar bittiginde her 6grenci grubuyla bir araya gelir. Topladiklar1 kagitlarinda verilen problem
durumlarin1 dogru veya ters orantili olarak gruplandirirlar.

Ara Degerlendirme

Her gruptan rastgele bir 6grenci segilerek gruplarinin dogru veya ters orantili durumlarina
birer 6rnek vermeleri istenir ve tiim dgrencilerle 6rnekler degerlendirilir.

B. Canlandirma Asamasi
3. Etkinlik

Egitmen gruplara 6nceki oyunda topladiklari problemleri ¢é6zmelerini ve i¢lerinden dogru
orantili ve ters orantili birer durum se¢ip beser dakikalik canlandirma hazirlamalarimi ister. Gruplar
iki durumu tek bir canlandirma i¢inde ya da ayr1 ayr1 iki canlandirma olacak sekilde gerceklestirir.

Ara Degerlendirme

Gruplarin kullandiklar1 oranti durumlart degerlendirilir. Farkli tiirlii nasil kullanilacagi
alternatifleri sorulur.

C. Degerlendirme Asamasi
4. Etkinlik

Egitmen 6grencilere dogru ve ters oranti problemlerinin bulundugu ¢aligma kagitlardan birer
tane dagitir. Ogrenciler kagittaki sorular yanitladiktan sonra kagitlar toplanir.

Cahsma Kagidi

1. Her biri 15 cm yiiksekliginde olan 16 kutu bir rafa iist liste sigdiriliyor. Ayni rafa 20 cm
yiiksekliginde kag kutu sigar?

2. Alp Ogretmen elektrikli araci ile 40 km/s sabit hizla okuluna 25 dakikada varmaktadir.
Buna gore 50 km/s sabit hizla giderse okula ka¢ dakikada varir?

3. Bir magazada iiriinlerin etiket iizerinden 1/6 oraninda indirim yapilmaktadir. Buna gore
etiket fiyat1 540 lira olan bir gdmlegin indirimli fiyat1 kag liradir?

4. Kosu yarigina katilacak olan Sinan, her giin azimle 12 km kosarak antrenman yapmaktadir.
Buna gore Sinan, 3 hafta sonraki yarisa kadar ka¢ km kosar?
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Introduction

In education, many approaches have been developed to support individuals’ learning
processes. Recently developed approaches aim to enable individuals to take an active role in different
learning environments and contexts and to develop various skills. Today, since it is aimed to raise
individuals who are competent in all aspects, designing learning environments that can develop more
than one skill at the same time comes to the fore. In this direction, it is important to use methods that
enrich the content and address different skills in the learning process. One of the effective methods
based on such approaches is creative drama. Creative drama offers an enriched learning environment
that simultaneously supports and develops a large number of skills from communication and
expression skills to empathy, critical thinking and cooperation skills (San, 1996; McCaslin, 1990).

In most school education, students experience a second-hand learning experience in a teacher-
and material-orientated, cognitively and affective segregated environment. This situation reduces the
possibility that the information becomes meaningful and usable for the student (Bowell & Heap,
2019, p. 2). However, creative drama is a method that contributes holistically to the development of
many skills of students in terms of affective, cognitive and kinesthetic. Creative drama is grounded
in enactments inspired by the experiences of the group, using some techniques such as improvisation
and role playin, which can deal with everything except small boundaries (Adigiizel, 2021, p. 81). In
the drama process, students shape their own learning processes by drawing on their experiences and
knowledge. Dorothy Heathcote describes creative drama is a rehearsal of real life in this sense, as the
student who accepts the problem situation given at that moment by moving away from reality, refers
back to his/her real life to solve the problem (Adigiizel, Ozen, & Giiven, 2010). With creative drama,
the student experiences how to react to a problem that he/she may encounter in real life, how to cope
with this problem, and how to use his/her knowledge by “pretending” in a fictional environment. The
student in the role of problem solver takes part in the drama process as a whole with his/her knowledge,
experiences, emotions and values. The educational aim of creative drama is to help students realize
the depth of their knowledge, visualize reality through imagination, and achieve experiential goals
more effectively to see the real world more clearly based on their imagination, to reach the goals of
any experience more, to develop tolerance towards different personalities and ideas, to understand
and control abstract concepts or experiences by making them concrete (Ustiindag, 1997).

Creative drama is a method that has been widely used in mathematics education. Mathematics
is a subject often associated with student anxiety, prejudice, and learning challenges (Ashcraft &
Krause, 2007). Even if the student learns mathematical concepts or actively solves mathematical
problems in the classroom environment in mathematics lessons, all of this remains as meaningless
information that is often not used in daily life for the student. Students often cannot find an answer
to the question “Where will I use this?” which is in their minds for mathematical concepts. With
the creative drama method, it can be easier for students to find an answer to this question. Creative
drama enables students to concretize mathematical concepts and problem-solving processes by
relating them to real-life contexts. It can be said that this situation not only develops a positive
attitude towards mathematics course but also increases achievement (Duatepe, 2004). In the studies
conducted, it is seen that learning is more effective and permanent and students develop positive
attitudes in mathematics education with creative drama method (Duatepe, 2004; Duatepe & Akkus,
2006; Gorgen & Karapinarli, 2014; Masoum, Rostamy-Malkhalifeh, & Kalantarnia, 2013). Duatepe
(2004), in his study on geometry teaching, determined that creative drama has a positive effect on
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achievement, retention of achievement, van Hiele geometric thinking levels and attitude. It was
determined that creative drama is an effective method in making sense of mathematical concepts
(Masoum, Rostamy-Malkhalifeh, & Kalantarnia, 2013). Similarly, in another study, it was observed
that creative drama improved the mathematical abilities of sixth grade students (Erdogan & Baran,
2009). In addition, in a study in which teachers’ opinions were taken, it was determined that teachers
thought that using creative drama method in mathematics lessons could support basic mathematical
skills such as problem solving and critical thinking in students (Tag, 2008). In a study examining the
studies on creative drama in mathematics education, it was found that although creative drama is
effective in mathematics education, it does not have the same effect at every educational level and
learning area (Cantiirk Giinhan, 2016). Sahin (2018), in his study on geometry teaching with creative
drama, stated that drama improved attention and focusing skills. Ustaoglu Bagci and Ay (2024), who
examined the HCF (Highest Common Factor)-LCM (Least Common Multiple) subject handled with
creative drama method, observed that creative drama positively affected academic achievement and
retention in secondary school students.

One of the subjects in which creative drama is frequently used in mathematics education is
ratio and proportion. In the studies conducted, it is seen that creative drama method positively affects
the learning process in the subject of ratio and proportion. In his study, Debreli (2011) observed that
the creative drama method had a positive effect on seventh-grade students’ achievement in ratio and
proportion and their attitudes towards mathematics. Similarly, Gorgen and Karapinarli (2014), in
their study in which they examined the effect of creative drama on the achievement and recall level
of students on ratio-proportion and percentages, observed that creative drama positively affected
achievement and improved mathematical skills related to percentages and proportions.

While the subject of ratio and proportion forms the basis of many subjects of mathematics
course, it is also one of the important connection points to advanced mathematical thinking (Behr,
Harel, Post, & Lesh, 1992). Therefore, difficulties, errors and misconceptions in the subject of ratio
and proportion may cause difficulties in the following subjects. In addition, the subject of ratio and
proportion is a subject that supports proportional reasoning skills that are frequently used in daily
life. Therefore, the subject of ratio and proportion should be well structured in students’ minds.
In this case, it is important to identify and eliminate the difficulties that students experience in the
subject of ratio and proportion. The difficulties experienced by students are generally analysed on
the axis of wrong answers (Bingdlbali & Ozmantar, 2015, p.3). These incorrect answers can be
caused by instant errors, existing errors and misconceptions. Errors are wrong answers arising from
repeated planning under the same conditions. Instant errors, on the other hand, are the wrong answers
that both experts and students can make, which are caused by carelessness, can be easily detected
and can be corrected spontaneously (Oliver, 1992). Errors, unlike momentary errors, are permanent
and common patterns that are systematically repeated in various contexts (Brodie & Berger, 2010).
Misconceptions, on the other hand, are misperceptions arising from incorrect grounding in concept
structures rather than simple errors (Bingolbali & Ozmantar, 2014; Oliver, 1992; Zembat, 2015).

It is also seen in the studies conducted in the literature that students experience various
difficulties in the subject of ratio and proportion and have different types of errors and misconceptions.
In Cetin’s (2009) study on misconceptions among 7th and 9th grade students regarding direct and
inverse proportion, it was observed that although misconceptions declined as grade level increased,
they still persisted. As a result of the study, it was observed that students had incomplete learning
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and erroneous thinking about the concept of ratio, did not know the concepts of ins and outs, and
confused the concepts of ratio and fraction. In addition, it was determined that the students solved the
questions by memorising the information that the quotients of the quantities for directly proportional
multiplicities and the products of the quantities for inversely proportional multiplicities are constant.
Similarly, it was observed that students had incomplete learning that if one of the two multiplicities
increases in direct proportion, the other also increases, or if one increases in inverse proportion,
the other also decreases, and that students did not think that the increase and decrease between
multiplicities should be at the same rate. It was revealed that students tended to use additive reasoning
instead of multiplicative reasoning. Kaplan, isleyen, and Oztiirk (2011) examined the errors and
misconceptions of sixth grade students about ratio and proportion. As a result of the study, it is seen
that students’ misconceptions are categorised into four groups: The misconceptions made in forming
the concept of ratio, considering the ratio as the real amount, misconceptions arising from their
readiness, and analysing proportional reasoning questions by accepting them as correct proportion
questions. In his study, Kurdal (2016) aimed to determine the errors and the reasons for these errors
in the ratio-proportion and fraction subject while working in the computer environment. As a result
of the research, student errors were categorised into two groups as relational and conceptual errors.
Relational errors are considered as errors experienced during the association of topics with each other.
Conceptual errors, on the other hand, are defined as errors caused by deficiencies in the basis of the
subject. Andini and Jupri (2017) examined students’ difficulties with ratio and proportion and found
that students had weak learning from the past and had difficulty in problems in different contexts. In
his study, Oktaviani (2017) categorised student errors that occur while solving proportion problems
into four groups: conceptual, procedural, factual and due to inattention. In the study, conceptual
errors were determined as not understanding the concept of proportion, not being able to distinguish
between direct and inverse proportions. Procedural errors were determined as errors caused by
following the wrong steps, while factual errors were expressed as not being able to determine and
understand the problem solution. In addition, it was also determined that there were mistakes caused
by inattention during problem solving. Adak and Aliustaoglu (2020), in their study investigating
the misconceptions of seventh-grade students on the subject of ratio and proportion, observed that
students could not establish relationships between multiplicities, established additive relationships
between multiplicities with multiplicative relationships, tried to solve inverse proportion problems
using direct proportion, thought the ratio as a real quantity, and could not see equivalent ratios.

Addressing misconceptions requires identifying students’ mislearning and restructuring the
instructional process accordingly. In this context, it is of great importance to diagnose the cognitive
difficulties experienced by students. It is thought that creative drama method has the potential to
be used as an alternative tool in order to identify the difficulties experienced by students who have
prejudices towards mathematics lessons and are reluctant to participate in the lesson. The creative
drama process allows students to express themselves more comfortably by reducing their fear of being
judged, so that their knowledge, thinking styles and conceptual deficiencies become more visible.

On the other hand, in studies where creative drama was used in teaching ratio and proportion,
student achievement, attitude and retention were mostly investigated and student errors were
neglected. This study, beyond using creative drama as a teaching method, aims to use creative drama
as a tool to observe students’ errors in direct and inverse proportion. In this direction, the following
research question was sought in the study: “Which errors of seventh-grade students in direct and
inverse proportion subjects become visible through creative drama method?”
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Methodology
Research Model

In this study, it is aimed to determine the student errors observed in seventh grade students
during the creative drama process in which direct and inverse proportion subjects are discussed. For
this purpose, the study was designed as a case study, which is one of the qualitative research types.
Case studies are studies that require in-depth investigation of a situation in the natural line of real
life or the current context with various data collection tools, limited to a time that can vary in length
(Creswell, 2013; Paker, 2017; Yin, 2009).

Especially in terms of understanding the effects of an interaction-based, dynamic method
such as creative drama integrated into the teaching process, the case study model offers a suitable
methodological framework. In this context, the study aims to reveal students’ mislearning, the
difficulties they encounter with the concepts and how these difficulties can be revealed through
creative drama with a descriptive approach. Thus, with this study, it is aimed to reveal that creative
drama can be an alternative method to other approaches in identifying student errors.

Study Group

Although the subject of ratio is introduced in the sixth grade in the mathematics curriculum,
important acquisitions of the subject of ratio and proportion take place in the seventh grade (MEB,
2018). For this reason, the study group consists of 30 seventh-grade students studying in a public
school in Ankara. Convenient sampling, one of the sampling methods, was used in the study. Among
the seventh graders who had previously taken an elective drama course at the school, the entire class
of students who volunteered for the study was determined as the study group. The students were
coded as S1, S2, ... in this study.

Data Collection Tools

The data of the study were collected through worksheets used in the creative drama process,
audio and video recordings, researcher notes and interim evaluation questions. Two cameras were
placed to see the whole class and the re-enactment scene, and the students’ performances in both
workshops were recorded from these cameras. At the same time, a voice recorder was placed on
the desks of all groups to record the preparations for the role-play and group conversations. Then,
the data obtained from the conversations of all students on the problem situations in the activities
were transcribed and analysed in line with the creative drama stages. The situations observed by the
researcher during the workshop processes were noted. These notes were also used to confirm the
data. In addition, the answers given to the questions asked in the evaluations made at the end of the
activity were included in the data analysis. In addition, in the evaluation phase, students were given a
worksheet with problems prepared according to the outcome of the workshop and data were collected
from these worksheets.

Data Collection

The implementation of the research was carried out with seventh grade students in the
2023-2024 academic year. Prior to the research process, three workshops on harmony, trust and
communication were held with one week intervals in order for the students to get used to each other
and the creative drama method. Then, two workshops created to collect data during the research
process were implemented three days apart.
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The workshops applied in the study were developed by the researcher focusing on the last
two acquisitions of the seventh grade ratio and proportion subject. These workshops were planned as
three lesson hours (120 minutes) each. The first workshop (inverse proportion workshop) was based
on the outcome ‘Decides whether two multiplicities are inversely proportional by examining real life
situations’ and the second workshop (problem solving workshop) was based on the outcome ‘Solves
problems related to direct and inverse proportion’. Then the workshops were presented to the expert
opinion.

In the warm-up phase of the workshop on inverse proportion, a game in which students had
to build 8 towers using 6 paper cups was applied. The students were divided into two groups and first
one person, then two, four and eight people were asked to complete the towers and their completion
times were noted. After the winner of the game was determined, in the post-activity reflection made
with the students, student comments were taken based on the relationship between the time and the
number of people. In the enactment activity, students were divided into five groups. Each group
was given a real-life problem situation involving an inverse proportional relationship, and they were
asked to enact a solution to this situation. In the evaluation activity, students were given an activity
in which they had to create a food distribution schedule for cat shelters individually. In this activity,
students were expected to determine the delivery days by discovering the inversely proportional
relationship between the number of cats and food consumption times. Finally, students were given a
blank sheet of paper and asked to write down what they remembered from the workshop and to write
an inverse proportion problem.

The plan of the problem solving workshop is given in Appendix 1. In the warm-up phase of
the workshop, the ‘drum, zurna, one, two, three’ game was applied. In this game, the nursery rhyme
was asked to be played by singing at different speeds, and the completion times at these speeds were
noted. In the post-activity reflection, the students’ ideas about the relationship between the speed of
singing, the time spent while singing and the time to finish the game were taken. Correct and inverse
proportional papers were distributed in the area in the second activity of the warm-up phase. The
students, walking around the area, accompanied by music, collected the papers that fell in front of
them when the music stopped. After all the papers on the floor were collected, the class was divided
into five groups and the groups were asked to determine the proportion types of the problems in
their hands. In the enactment phase, the groups were expected to solve the problems in their hands
and prepare an enactment by choosing one of the examples of direct and inverse proportion. In the
evaluation phase, students were given a worksheet containing direct and inverse proportion problems.

Analysing the Data

The data collected in this study were student discourses and creative drama documents. Both
descriptive and content analysis were used to analyse these data. Codes were created by considering
the misconceptions and errors identified in the literature on ratio and proportion (Adak & Aliustaoglu,
2020; Andini & Jupri, 2017; Cetin, 2009; Kaplan, Isleyen, & Oztiirk, 2011). The error codes were
categorised under three themes as conceptual errors, procedural errors and not understanding the
problem situation as shown in Table 1.
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Table 1

Student Error Codes for Direct and Inverse Proportion

Theme Codes Description
Inability to Establish Ratio and - Not being able to write the appropriate equation for
Proportion direct and inverse proportion
- inability to establish the proportion between variables
Additive reasoning instead of - Focus on increasing and decreasing quantities
multiplicative reasoning - Confusing the amount of increase with the rate of
increase (treating the amount of increase in the first case
as a multiple relation-ship in the second case)
Expressing the name of the -Telling the name of the proporti.0n incorrectly
proportion incorrectly (discourse although carrying out the operations correctly
error)
- Failure to recognise the type - I cannot recognise the type of proportion
e of proportion/using the wrong - Trying to solve the inverse proportion question with
L] .
= proportiona direct proportion
s - Trying to solve the direct proportion question with
N
? inverse proportion
= : . . .
e . . . - Evaluating the ratio as a fraction and making
Q Evaluating the ratio as a fraction . . . . .
fractional operations / solving problems with fractions
. . -Inability to see/not realise the multiplicative
Failure to recognise a i _ .
C . . relationship between variables/
multiplicative relationship
-Trying to establish a multiple relationship between
the wrong variables
- Evaluating every decreasing situation as inverse
Evaluating decreasing proportion regardless of the relationship between
situations in inverse proportion . iables
Operational Process Errors - Reaching an incorrect result due to four operation errors
Errors - Predictive trading

Xot Understanding the Problem Situation

Errors due to not fully
understanding the problem

Random Operations

Random/Unexplained/
Unprocessed Values

- Incomplete solutions
- Failure to understand/ignoring the request
- Not evaluating/misevaluating some of the information

given in the problem

-Reaching the result by performing random operations
independent of the relationships between variables

- Random division of variables

-Multiplying variables with each other ran-domly

- Methodless and purposeless process trials

Writing or saying meaningless and random numbers

without any explanation or opera-tion to solve the
problem
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Conceptual errors included the errors observed in students in the concept of direct and inverse
proportion. Procedural errors include situations where students cannot reach the correct result due
to procedural errors even if their solution methods and thinking styles are correct. In the theme
of not understanding the problem situation, it deals with situations where the problem cannot be
understood, such as calculating different situations without taking into account the desired solution,
not fully evaluating the given data, or making random, methodless and incomprehensible operations.

The data of the study were analysed separately according to the creative drama stages. In the
warm-up phase activities, the students’ post-activity reflection comments during and after the activity
were considered as the data of the warm-up phase. The data of the enactment stage consisted of the
students’ preparations for the enactment in their groups, their improvisations during the enactment
and their post-activity reflection comments after the enactment. The data of the evaluation phase
consisted of the data obtained from the worksheets given to the students. The workshops were
analysed according to the codes in Table 1.

Reliability and Validity

For the validity and reliability of this study, the workshops were presented to two experts,
one of whom was a creative drama instructor, one of whom was a mathematics teacher, and one of
whom was an academic in mathematics education. Following the feedback received from the expert
opinions, necessary arrangements were made in the workshops.

The coding process was carried out under expert control. The sample was selected among
seventh-grade students in accordance with the purpose of the study. Since the researcher had been
teaching at the school where the application was carried out for five years, she detailed knowledge
about the research environment and participant characteristics. To increase credibility, confirmation
was obtained from the students regarding the findings about themselves. The entire research process
was supervised by an expert.

Research and Ethics

The data of the study were collected in the 2023-2024 academic year after the decision of the
Hacettepe University Social and Human Sciences Research Ethics Committee dated March 19, 2024.
This study was carried out within the framework of the rules specified in the “Higher Education
Institutions Scientific Research and Publication Ethics Directive”.

Findings

In this study, the errors of seventh-grade students in the creative drama process on proportion
were investigated. For this purpose, two creative drama workshops on direct and inverse proportion
were applied to seventh-grade students. This section presents the findings regarding the students’
errors about inverse and direct proportion in this creative drama process (Table 2).
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Table 2

Errors related to Direct and Inverse Proportion

Themes Codes Students f
Conceptual Inability to Establish Ratio and ~ S1, S2, S3, S7, S11, S21 5
Proporti
Errors Amp,o. o . S1.52,53,54,55,57,57,59.510, 19
dditive reasoning instead of ¢} ¢15 514 515, S16, 817, S19,
multiplicative reasoning
S21, S22, S23, S24,
Expressing the name of the S1 1
proportion incorrectly (discourse
error)
Failure to recognise the type of ~ S1, S2, 83 S4, S5, S5, S6, S6, S7, 17
propor-tion/Using the wrong S8, S11, S12, S13, S14, S15, S16,
proportion S17, 821, S22
Evaluation of the ratio as a S18 1
fraction
Failure to recognise a S1.S7.S19. S23 4
multiplicative rela-tionship o
Inverse proportional evaluation S| 1
of decreasing states
Operational Process Errors S1, S3, S5, S7, S8, S21 6
Errors
Errors due to an incomplete S7,S11, 812, S13, S14,S16,S17, 9
Not understanding of the problem S19, 825,
Understanding
the Problem Random Operations S1, S11, S12, S19, S20, S22, S24, 8
Situation S2504, 05, 023

Random/Unexplained/
Inoperative Values

S4, S5, S23 3

Errors made during the creative drama workshops were observed through the activities in
which they dealt with mathematical operations. Five of the 30 seventh-grade students in this study
did not make any errors in both workshops. The errors observed in the students during the study
process are presented in Table 2. During the application process, only six (20%) of the students
made procedural errors. “I divide 3000 by 20. There are twenty-one times in thirty. When [ subtract

twenty, ten is not twenty in ten. I put zero. How many times is twenty in a hundred? Five. I subtracted

five times a hundred, zero. The result is 105.” As seen in this statement, it can be said that the error
was caused by the memorised division algorithm. It was observed that other students made this
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mistake at different stages of the activities by following the same process. It was also observed that
students made instant errors in the mathematical operations performed in group activities. It was also
observed that these momentary errors were easily corrected by the immediate intervention of the
group mates during the warm-up and enactment phases..

It was observed that the types of errors observed in the students were generally conceptual
errors. Here, it was determined that the most frequently observed error was “additive reasoning
instead of multiplicative reasoning.” It was observed that approximately 63% of the students who
participated in the study reached erroneous results with additive reasoning in problem situations
where they had to perform multiplicative reasoning. The second most common type of error was
“not recognising the type of proportion/using the wrong proportion” error, which was observed
in approximately 56% of the class. In this error type, it was observed that the students could not
recognise the type of proportion between the given variables and tried to solve inverse proportion
problems using the correct proportion algorithm or correct proportion problems using the inverse
proportion algorithm.

During the application process, it was observed that one student expressed the name of the
proportion incorrectly and made a momentary discourse error.

“S1: A car can travel 450 km in 5 hours. According to this, how many kilometers can this
car travel in 8 hours at the same speed? Now, firstly, I divided 450 by 5, so how many kilometers did
it travel? How fast does it go?... It travelled at 90 km/h. It will go at the same speed, so I multiply
90 by 8. 1 get 720... See how the inverse proportion of this is? As the hour decreases, the kilometer

decreases. The more hours, the more kilometers. I solved it correctly, right?
S2: It is not an inverse proportion. It is the right proportion.
S1: OK, OK, correct proportion.
S2: Let me see...Correct yes”

It was observed that the student coded S1 made similar instant discourse errors in several
places as in the dialogue above.

In the whole study, it was seen that 16 different students (53%) made errors due to not
understanding the problem situation. During the workshops, it was observed that nine students left
their solutions incomplete because they could not fully understand the problem in the enactment and
evaluation processes, they turned to solutions other than the desired ones, and they did not include the
given ones in the problem solution process. In addition, it was observed that eight different students
tried to find results by making meaningless operations without any method. Three students (S4, S5,
S23) were observed to say or write a random number without any explanation or justification. Some
students (S11, S12, S19, S25) were found to have more than one error in this category.

Inverse Proportion Workshop Findings

As a result of the analyses made on the basis of the workshops, no student error was
encountered in the warm-up phase of the inverse proportion workshop. In the post-activity reflection
of the cup game carried out in the warm-up phase, it was observed that the students made correct
interpretations about the relationships of the variables in the game.
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As shown in Table 3, various errors were detected from all themes in the revitalization and

evaluation stages of the inverse proportion workshop. While seven different types of errors were

detected in the revitalization phase, eight different types of errors were detected in the evaluation
phase. Considering the number of students, it is seen that the number of students with errors in the
activities applied in the evaluation phase is higher. It is seen that the most common error in this

workshop is not determining the type of proportion/using the wrong proportion.

Table 3

Student Errors Observed in Inverse Proportion Workshop

Stages Themes Codes Students f
Enactment Conceptual Inability to Establish Ratio and Proportion S1, S11, S21 3
Er-rors Additive reasoning instead of S4, S12 2
multiplicative reasoning
Failure to recognise the type of proportion/ S2, S14 2
Using the wrong proportion
Failure to recognise a multiplicative S1 1
relationship
Operational Process Errors S1, S7 2
Errors
Not Random Operations S1, S12, 2
Understanding - R, dom/Unexplained/Inoperative Values ~ S4 1
the Problem
Situation
Evaluation Conceptual Inability to Establish Ratio and Proportion S3, S7 2
Errors
Additive reasoning instead of S7,S9, S10, 3
multiplicative reasoning
Failure to recognise the type of pro- S2, 54, S5, Se, 10
portion/Using the wrong proportion S11, S14, S14,
S15, S16, S17,
S21,
Evaluation of the ratio as a fraction S18 1
Failure to recognise a multiplicative S19 1
relationship
Operational Process Errors S3 1
Errors
Not Random Operations S1, S11, S12, 5
Understanding S20, S22,
the Problem
Situation
Random / Unexplained / Inoperative S23 1

Values
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When the errors in the phases were analysed, it was seen that four students (S1, S2, S12,
S14) repeated the errors they made in the enactment phase in the evaluation phase. For example, in
the enactment activity given to the group with the student coded S2, a problem situation was given
in which a printing machine of a book to be printed in 15 days with 4 printing machines broke down,
and the printing had to be completed in 10 days. The student coded S2 had to solve this problem:

“S2: If one machine is broken, then let’s make one machine in 15 days. We will divide 15 by
3. Five stays. One machine is 5 days...

S14: Is one of them five?
S2: It is not like that. 3 editions come out in five days each. Wait, my brain has stopped.
S§22: I think we should extend it for five days in our meeting.

S14: Look now, four printing machines are completed in 15 days. One of them is broken and
it needs to be completed in 10 days.

S2: If we consider this as three and take this 10 as 9, it will be finished directly. I don't
understand why something is not happening.”

It was seen that the student coded S2 tried to solve the given inverse proportional problem
situation by thinking of it as a direct proportion. It was observed that the same student wrote a direct
proportion problem as shown in Figure 1 in the activity in which an inverse proportion problem was
required to be written in the evaluation phase.

Sekil 1
Inverse Proportion Workshop Evaluation Activity-Error Using the Wrong Proportion

L jive su 10 bukode toynyorgo .5 lie su o doribedo kayrar 7

It was seen that some students’ errors detected in the enactment phase were not encountered
in the evaluation phase (Table 3). While it was observed that the students coded S4 and S12 made
total reasoning errors in the enactment phase, it was determined that they did not make these errors
in the evaluation phase. In addition, while it was seen that the student coded S4 acted with a random
guess in the problem situation given in the enactment phase, it was seen that he tried to produce
solutions instead of writing random results in the activities in the evaluation phase. While it was
observed that the student coded S1 could not recognise the multiplicative relationship in the problem
situation given in the enactment activity and made operation errors and random operations, it was
determined that he performed only random divisions in the evaluation phase.

While the group with the student coded S1 was preparing for the enactment, it was observed
that they “could not establish proportion between multiplicities” in their conversations on the problem
situation. In this problem situation, the students had to decide which type of block was appropriate
for the blocks to be placed on the curbs of a street closed to traffic. The group was given a table
containing information about the types of blocks, the length of the blocks, the number of blocks to be
used (leaving one block blank) and the price of the blocks. In order to decide on the appropriate one,
students should either establish an inverse proportion between the number of blocks and the length
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of the block and then calculate the total cost or establish a direct proportion between the price and
the length. After analysing the paper, the following conversation took place between the students.

“S11: The prices of these are given in pieces. Do we need to find out how much a centimetre
costs? I think we should find it.

S1: We will not divide the money.

S11: No, we will divide the money.

S1: We will divide 24 cm, 20 cm, 15 cm and 50 cm to make 1 cm. We will not divide the money.

S21: Why?

S1: Because I cannot divide the length by the unit price. I have to divide it by the number of
blocks.

S21: You are right.

S1: If we divide 125 by 24. 124 is 6 times. 6,5 cm.”

In this conversation, it was seen that although the student coded S11 offered to solve the
problem using the correct proportion, the other students could not establish the relationship between
the units and the ratio. While the student coded S1 thought that the price cannot be divided by the
length, it is seen that they divided the number of blocks by the length. It was determined that the
students could not establish the relationship between multiplicities and could not establish a ratio
while trying to reach the solution by division. Since the number of blocks given here was larger
number than others, it was observed that the student prefers to divide the number of blocks by length
due to the tendency to divide a large number by a small number. In the continuation of the dialogue, it
was seen that they continued to do some meaningless operations and try to find the number of blocks.

Medina: How did he find this? If we multiply 24 and 25. It is 590. What is this now? I realised
that, actually. I can't do marble. It is both expensive and marble is not suitable for a neighbourhood.

“S11: Why?
S1: Because something may spill on the pavement, there may be an accident. Marble directly

explodes and breaks. I can make it iron. Concrete can also be used. Wood, I think we can use expensive
wood...Let s multiply 20 by 125.

S11: What does 20 have to do with it? No, 122 comes out here. Where did 105 come from?
There are 122 blocks, not 105. We divided 125 by 24 and got 6.1. I multiplied 6.1 by 20 and got 122.
Esma: Did you do it right? Are you sure? Liitfiye: That'’s 91.5. The number of blocks is 91.5.”

Student coded S1 said, “If we divide 125 by 24. It is 124 6 times. 6,5 cm.” in the expression
of division and “If we multiply 24 and 25. 590 made a multiplication error.

In this study of the group, it was seen that “not realising the multiplicative relationship,
not establishing proportion, making operation errors, making random operations error types were
performed together.

In the evaluation phase, in the activity of constructing an inverse proportion problem, as seen
in Figure 2, it was determined that one student acted by thinking the ratio as a fraction and could not
construct a meaningful problem.
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Problem-Solving Workshop Findings

When we look at the analyses made within the scope of the problem-solving workshop, it
was seen that at least one error was detected at each stage of the creative drama. While no student
error was found in the warm-up phase of the inverse proportion workshop, it was determined that one
student in the problem-solving workshop could not recognize the relationship between the variables
given in the warm-up activity. In the post-activity reflection made after the activity given in the
warm-up phase, the relationship between the speed of singing the nursery rhyme, the time until the
midwife returns to the players, the approach of the players to the midwife and the end of the game
was interpreted. In the interpretations made, it was determined that the student coded S7 could not
see the relationship between these variables. The student said, “Teacher, the slow player should have
more seconds, the fast player should have less seconds. But it was more and vice versa. I did not
understand this part.” It was determined that the student thought that there was a direct proportion
between the speed of singing the nursery rhyme and the end speed of the game. Here, it was seen
that the student could not realise the inverse proportional relationship between the speed and the time
to finish the game, that is, the faster the nursery rhyme is sung, the longer it takes for the players to
reach the destination point because the movement time decreases.

Table 4 shows that the number of errors detected in the enactment phase of the problem-
solving workshop was higher than the paper and pencil tests given in the evaluation phase. While
eight different errors were detected in the enactment phase, six different errors were detected in the
evaluation phase.
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Student Errors Observed in Problem Solving Workshop

Stages Themes Codes Students f
Preparation/  Conceptual Failure to recognise a multiplicative S7 1
Warm-up Errors relationship
Enactment Conceptual Inability to Establish Ratio and S2 1
Errors Proportion
Additive reasoning instead of S1, S2, S3, S4, 10
multiplicative reasoning S5, S12, S14,
S15, 823, S24,
Expressing the name of the proportion S1 1
incorrectly (discourse error)
Failure to recognise the type of pro- S1, S3, S6, S7, 8
portion/Using the wrong proportion S8, S12, S13, S22
Failure to recognise a multiplicative S1, S23 2
relationship
Inverse proportional evaluation of S1 1
decreasing states
Operational Process Errors S1, S8, S21 3
Er-rors
Not Errors due to an incomplete S11, 1
Understanding understanding of the problem
the Problem
Situation
Evaluation Conceptual Additive reasoning instead of S1,S2,S7,S9, 14
Errors multiplicative reasoning S10, S11, S12,
S15, S16, S17,
S19, S21, S22,
S23
Failure to recognise the type of S3 1
proportion/Using the wrong proportion
Operational Process Errors S5 1
Er-rors
Not Errors due to an incomplete under- S7,S12, S13, 8
Understanding standing of the problem S14, S16, S17,
the Problem S19, S25,
Situation
Random Operations S19, S24, S25,
Random/Unexplained/Inoperative Values S4, S5,
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It was determined that the most common error in both the enactment and evaluation phases
was “additive reasoning instead of multiplicative reasoning” as in the inverse proportion workshop.
It was determined that some students (S1, S2, S12, S15, S23) repeated the additive reasoning error
seen in the enactment phaseon the worksheet given in the evaluation phase. It was observed that the
following dialogue took place in the group including the student coded S1 in the preparation stage
of the enactment.

“S1: A store increases all products at the same rate and sells a shirt with a selling price of
72 TL for 90 TL. How much will the same store sell the jacket with a selling price of 240 TL after the
increase?

S4: 258 TL. We subtracted 72 from 90. To find out how much they increased. They increased
18 liras before.

S1: The selling price of the same store is 240. Then it has to increase by 18.
S4: OK, the result is 258.”

Here, it was seen that the students determined the increase by taking the difference and
added this difference to the price of the other product. It was observed that they did not consider the
multiplicative relationship in the rate of increase but established a total relationship by thinking that
the difference of the increase would be constant. It was determined that the student coded S1 and
his friends handled the same situation during the role-play and continued to make the same mistake:

“S2: I bought the bag for 540 liras, let’s look at the bags if you didn t buy them.

S1: Itis 560 liras. There was a 20 lira increase in a week. I don 't have a bag, I need to buy
one. Let's look at the tents. I bought the tent for 1000 liras. It became 1020 liras.”

In the worksheet applied in the evaluation phase, it was seen that the student coded S1
repeated this error systematically in the inverse proportion question by performing total reasoning
(Figure 3).

Sekil 3

Problem Cozme Atolyesi Canlandirma Asamast - Carpimsal Akl Yiiriitme Yerine Toplamsal Akil
Yiiriitme Hatast

2. Alp Ofratmen eluktrikli arsc e 40 ks sabit hula ckuluna.25 dakikada varmakiacr
Buna e 50 ks sabt hizia giderse akula kag dakikada van?
LO fimn 1€ J&h o de ,’;'A be g-.-'m 10 dk Q."“lu

WOr R F )
15 Ik s

In addition, it was seen that the findings of the paper and pencil test used in the evaluation
phase and the findings obtained in the enactment phase support each other.

It was observed that a similar mistake was made in another dialogue in the same group.

“S2: How many days will the food that is enough for 18 days for 20 people be enough for 30
scouts in the camp? 18 meals for 20 people. 20 divided by 18. 30 people x. The answer to 22 does
not come out.
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S5: There is a decrease of 2 in 20 people, do you understand? If there is an increase of 10 in
30, there will be a decrease of 1.

S2: There is no increase in these. These are multiplication and division. If 18 days is enough
for 20 people, it should be lower for 30 people.

S5: 1 am confused.”

In this example, the student coded S5, while establishing an additive relationship between
the number of people and the number of food, established a multiplicative relationship by thinking
that there is 1 less for every 10 people. Similar dialogues were observed in the other group during
the same activity.

“S6: What does this question say now. A chemist prepares a mixture using 10 cL blue liquid
and 6 cL yellow liquid in his laboratory. The chemist wants to prepare another mixture by using the
materials in the same ratio. Accordingly, how many cL of the mixture can he prepare by using 15 cL
of the blue liquid in the new mixture? Is this chemist question an inverse proportion?

S3: This is the correct proportion. Because if the blue liquid increases, the yellow liquid
also increases. If 10 to 6, how many is 15. There is 4 in between. If we subtract 4, it becomes 15. It
becomes 11.”

In the dialogue of the student coded S3, the student had incomplete learning in the form of “If
one of the two multiplicities increases while the other increases, or if one decreases while the other
decreases, it is directly proportional, if one increases while the other decreases, or if one decreases
while the other increases, it is inversely proportional.” The group used the same problem situation
during the enactment and the same total reasoning continued. It was determined that the students
coded S3 and S5 did not realise this additive thinking error during the evaluation phase.

It was observed that the second most common type of error in the enactment phase of
the problem-solving workshop was “not realising the type of proportion.” It was determined that
students tended to evaluate inversely proportional situations as directly proportional. In one group,
the relationship between the pool filling time and the number of taps was discussed in the enactment
phase. In the dialogue between the students in the group during the preparation stage of the enactment,
it was seen that they tried to solve the inverse proportional problem by using direct proportion.

“S8: 6 taps fill an empty pool in 15 hours. If 4 more taps with the same amount of water flow
are opened, how many hours will the pool fill up? 6 divided by 15. We will expand them by 5. Up 30,
down 90.

S7: Where does 90 come from?

S8: When you multiply this place by 5.

S7: No, this place is 75.

S8: OK, 75. We divide it by 3. This is 25 and that is 10. OK, it is 25.”

In the conversation, it is seen that the students handled the multiplicities in direct proportion
and tried to reach the appropriate result with expansion. At the same time, it is observed that the
student coded S8 made a momentary mistake in expansion due to carelessness. It is observed that this
mistake was noticed and corrected by the student coded S7. It is seen that the group continued this
mistake in the conversation during the enactment without realising it.
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“S7: Is the pool full?

S8: It is not full yet. I think we should open the other taps.

S7: Are there 4 taps?

S8: Yes:

S7: Then how many hours will it take to fill up?

S8: I think it fills in 25 hours.

S7: There are 6 taps from the beginning. If it fills in 15 hours. If we add 4 more, it will be 10

’

taps. That'’s 25 hours. Then let'’s go to bed and wait for tomorrow.’

In the post-activity reflection made after the enactment, when one of the students stated that
the given situation was inversely proportional, the student coded S8 said “Yes. | immediately made 6
divided by 15. This is decreasing, in fact, we were going to multiply them, which would be an inverse
proportion.” It was seen that he realised his mistake. It is seen that this mistake was not repeated in
the evaluation phase. This situation shows that students’ existing mistakes can be revealed and even
corrected at different stages of creative drama.

In the problem solving workshop, one student made the error that decreasing situations are
inversely proportional. In the post-activity reflection of the enactment stage, the student said, “The
distance between Ali’s house and his school is 3600 metres. Ali showed this distance as 12 cm in the
model he will make for the project task. What is the scale of this model?” While determining the type
of proportion between multiplicities for the question “What is the scale of this model?,” it was seen
that the student coded S1 objected to the correct proportion answer given by his friends as “Teacher,
his length is getting shorter on the map, how can it be a correct proportion, the length should be
inverse proportion. It was determined that he insisted on his idea by responding to the teacher’s
answer “When the actual length decreases, the length on the map decreases at the same rate.” by
saying “Okay, it is decreasing, it is an inverse proportion.” This situation shows that the student has
the erroneous idea that “all decreasing situations are inversely proportional.”

The highest number of error types among the students were observed in the student coded
S1. Seven different error types were observed in this student. Analysis of Tables 3 and 4 indicates
that student S1 made various errors across different stages of both workshops, with some mistakes
recurring throughout. It was identified that the other student with the highest number of errors
was the student coded S7. When the creative drama process was analysed, it was seen that these
two students participated more actively and dominantly than other students in all stages of both
workshops. Through this participation, their errors were detected more easily.

Discussion, Conclusion and Recommendations

This study aimed to examine the errors of 7th-grade students in creative drama workshops in
direct and inverse proportions. The research revealed students’ errors in direct and inverse proportions
using the creative drama method. The findings of this study are consistent with those of other studies
(Adak & Aliustaoglu, 2020; Cetin, 2009; Kaplan, isleyen, & Oztiirk, 2011; Umay & Kaf, 2005).

It was observed that the students made momentary processing or discourse errors that may
have resulted from factors such as carelessness during activities in the creative drama process.
However, these errors were noticed and corrected by the students themselves or their friends in
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the study groups. Similarly, Oktaviani (2017), based on data obtained from a paper-and-pencil test,
observations, and interviews, emphasises errors caused by inattention.

The analysis revealed that the most common error among students was additive reasoning in
situations requiring multiplicative reasoning. This finding is in line with the results of other studies that
have used open-ended tests (Adak & Aliustaoglu, 2020; Cetin, 2009). Another frequently observed
error was the failure to recognise the type of proportion or the use of the wrong proportion. It was
observed that some students could not distinguish to which type of proportion the given problem
situation belonged. They tended to interpret inversely proportional situations as direct proportions
and applied the direct proportion algorithm.

Adak and Aliustaoglu (2020) reported a similar result. It was observed that the students
were unable to form ratios or establish proportions. It was also observed that students had difficulty
in determining the relationships between the quantities in the given problem situations, especially
in problem situations involving more than one unit; they could not recognise the multiplicative
relationships between these units. Umay and Kaf (2005), in their study examining students’ reasoning,
stated that students could not establish ratios in the given problems or form incorrect ratios due to
faulty reasoning. In studies conducted by Kayhan (2011) and Erdogan (2014), a similar result was
observed, and it was determined that students could not consciously construct the concept of ratio and
tended to focus on arithmetic operations before determining proportional relationships in problems.

Studies have shown that students confuse the concepts of ratio and fraction, which causes
errors (Cetin, 2009). In this study, it was determined that there was a student who made a mistake in
evaluating the ratio as a fraction. It was found that this student tried to construct a fraction problem
in a situation where it was desired to construct a proportion problem and could not construct a
meaningful problem, and furthermore, could not cognitively construct the concept of a fraction.
Again, it was determined that only one student had the error that “decreasing situations are inversely
proportional.” This error was detected at the end of one of the activities in the creative drama process
when a student expressed his/her opinion during the evaluation of the relationship between the two
directly proportional quantities.

Creative drama allows different activities and measurement methods to be used together
during the warm-up, enactment, and evaluation stages. In this study, improvisation activities were
used in the enactment phase and worksheets were used during the evaluation phase. The findings
obtained from the analyses based on the workshop revealed that the types of errors seen in the
enactment phase and the types of errors in the evaluation phase were similar. Some of the errors
detected in the enactment phase were also seen in the evaluation activities, and some errors occurred
only in the enactment phase or only in the evaluation phase. This finding shows that enactment and
evaluation activities confirm and support each other. In addition, the identified error types were
parallel to the other error types reported in the literature.

The findings of this study show that creative drama is an effective method for detecting
student errors in the subject of direct and inverse proportions. Creative dramas provide a classroom
environment in which students can easily express their thoughts. Creative drama, which fosters an
environment of trust, makes errors more visible because it creates a learning environment in which
students can organise their ideas without worrying about making mistakes and can reflect these ideas
without fear of being judged. In addition, since creative drama integrates peer assessment into every
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stage of the process, it has been observed that students evaluate activities from a critical point of
view and readily notice mistakes. It was observed that the students gave immediate feedback on each
other’s mistakes and corrected erroneous ideas. In the literature, there are studies showing that the
use of errors in learning environments has positive effects on learning (Akpimar & Akdogan, 2010;
Akkusci, 2019; Aydin, 2024; Ozkaya, 2015). As a result, creative drama offers a learning process that
not only identifies students’ mistakes but also allows them to learn from them.

Since the subject of ratio and proportion is an important subject in secondary school
mathematics, forms the basis for subsequent mathematics topics, and is an important subject in the
development of basic skills such as proportional reasoning, it is of great importance to eliminate
student errors and misconceptions about ratio and proportion (Akar, 2012). In this context, it is
recommended not to be limited to paper-and-pencil assessments in the detection of student errors in
the subject of ratio and proportion; methods that allow multidimensional evaluation such as creative
drama are recommended. It can be seen that using the creative drama method at any stage of the
teaching process (readiness, learning, evaluation, reinforcement) can contribute to the learning
process and simultaneously detect errors. It is thought that creative drama can be integrated into
other subjects of mathematics and can also be used to identify students’ current errors. Therefore, the
development of creative drama activities for different mathematics subjects is recommended.

In this study, it was observed that fewer error types were detected in the enactment phase of
the inverse proportion workshop than in the enactment phase of the problem-solving workshop. This
situation is thought to be due to the fact that the enactment activities given in the inverse proportion
workshop involve fewer mathematical operations than those in the other workshop. However, since
this research is limited to the activities applied in only two workshops, it is recommended to conduct
deeper investigations by designing different enactment activities for detailed error detection. In
addition, it may be possible to examine misconceptions over a wider process by increasing the number
of creative drama workshops. In this context, it is recommended that new studies be conducted to
identify misconceptions.
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Appendices
Appendix 1
Subject: Mathematics
Topic: Ratio and Proportion
Place: Classroom
Group: 30 7th-grade students
Duration: 40 + 40 + 40 min

Methods/Techniques: Creative Drama (role-playing, improvisation, and small group dramatization),
question—answer, and problem solving

Materials: A key, question papers, ratio—proportion problem worksheets
Learning Outcome:

* M.7.1.4.7. Solves problems related to direct and inverse proportion (including problems involving
situations such as scale, mixture, discount, and increase)

PROCESS
A. WARM-UP PHASE
Activity 1

One volunteer student from the group is chosen to be “it.” A key or any small object is placed
between the legs of the student who is “it.” Other students waited for the opposite wall. The goal of
the students is to get the key without being caught by “it.”

When the game starts, “it” faces away from the group and says “drum, zurna, one, two, three,” while
the others try to approach it. When “it” finishes the rhyme and turns around, anyone caught moving
must return to the starting point. A stopwatch is used to record how long it takes for one student to
reach the key.

In the first round, “it” recites the rhyme at a normal speed. After one round, a new student becomes
“it” and says the rhyme faster than the previous student. In the next round, another student says it
more slowly. The game continues for several rounds at varying speeds, and the times are recorded for
each. Subsequently, the times are compared.

Post-activity reflection

The students gather in a circle. The instructor asks the following questions:

* Why was the game completed in a shorter time?

» What was the relationship between the rhyme speed and the game completion time?
» What was the relationship between rhyme speed and movement toward the key?
Activity 2

The students are then divided into five groups. Papers with direct and inverse-proportion questions
are scattered randomly on the floor. While playing music, students move freely around the classroom
and dance without stepping on the paper. When the music stops, each student picks up the nearest
paper. When the music resumes, they continue moving, and when it stops again, they take another
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nearby piece of paper. Once all papers are picked up, students return to their groups and classify the
problem situations on their papers as either direct or inverse proportion.

Post-activity reflection

A random student from each group is asked to share one example of a direct or inverse proportion
situation from their group’s classification. The examples are then discussed and reviewed with the
whole class.

B. ENACTMENT PHASE
Activity 3

The instructor asks each group to solve the problems they collected in the previous game. Then, they
are to select one direct and one inverse proportion situation and prepare a five-minute dramatization.
Groups may combine both situations into a single performance or present them separately as two
short dramatisations.

Post-activity reflection

The proportional situations used in each group’s dramatisation are evaluated. Students are asked
about alternative ways in which these situations could be represented.

C. EVALUATION PHASE
Activity 4

The instructor distributes worksheets containing direct and inverse proportion problems to the
students. After completing the questions, the worksheets are collected.

Worksheet

1. Sixteen boxes, each 15 cm in height, are fitted onto a shelf when stacked. How many boxes of 20
cm height can fit on the same shelf?

2. Mr. Alp drives his electric car to school at a constant speed of 40 km/h and arrives in 25 min. How
many min would it take if he drove at a constant speed of 50 km/h?

3.Inastore, a 1/6 discount is applied to all products based on their label prices. What is the discounted
price of a shirt with a label price of $540?

4. Sinan, who is training for a running race, runs 12 km every day with determination. How many
kilometres will Sinan have run in total after three weeks by the time of the race?
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