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Dinamik matematik yazilimi kullanimimin 6grencilerin tiirev kavramimin geometrik boyutuna
iliskin anlamalarina etkisi

Geleneksel olarak yiiriitiilen analiz 6gretimi siirecinde, ders igerisinde yer alan kavramlar agirlikli
olarak cebirsel formda sunulmakta ve cebirsel islem gerektiren problemlere agirlik verilmektedir.
Dersin bu sekilde ele alinmasi sonucunda 6grenciler sembollerin ne anlama geldiginden ¢ok bu
sembollerle yiiriitiilen iglemler tzerine odaklanmaktadirlar. Bu durum oOgrencilerin analiz
kavramlarina iliskin kavramsal oOgrenmelerini gelistirme yerine islemsel Ogrenmelerini
gelistirmelerine neden olmaktadir. Bu ¢alismayla, dinamik matematik yazilimi destekli tasarlanmis
O0grenme ortaminin 6grencilerin tiirev kavraminin geometrik boyutuna iliskin anlamalarina etkisinin
geleneksel 6grenme ortamiyla kiyaslanarak incelenmesi amaglanmistir. Yari deneysel tasarimin
benimsendigi arastirmanin 6rneklemini tiniversite diizeyinde tiirev kavramu ile ilk kez karsilagan ve
farkl1 iki sinifta yer alan ilkdgretim matematik 6gretmeni adaylar1 olusturmaktadir. Ogretim deney
grubunda bilgisayar destekli tasarlannms c¢alisma yapraklar1 dogrultusunda bilgisayar
laboratuvarinda, kontrol grubunda ise geleneksel smmf ortaminda gerceklesmistir. Ogrencilerin
anlamalarin1 degerlendirmek icin tiirev konusu icerisinde yer alan alt basliklara hitap eden bes test
literatiir ve uzman goriisii dogrultusunda hazirlanmis ve uygulanmistir. Ayrica her iki gruptan segilen
miilakat ogrencileri ile testlerde yer alan sorular lizerinde goriismeler gergeklestirilmis ve anlama
seviyeleri APOS teorisi temelinde incelenmistir. Aragtirmada elde edilen bulgular, deney grubunda
yer alan Ogrencilerin kontrol grubunda yer alan Ogrencilere nazaran daha iyi anlamalar
gergeklestirdigini gostermistir. Bunun yani sira, deney grubunda yiiriitilen 6gretimin 6grencilere
dinamik diisiinme siiregleri kazandirdigi ve problem ¢ozme becerilerine olumlu katki sagladigi
ortaya ¢ikmistir. Arastirma kapsaminda elde edilen sonuclar 15181nda tiirev kavraminin 6gretimine ve
ileride yapilabilecek arastirmalara iligkin onerilerde bulunulmustur.
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The traditional approach to the teaching of calculus favors the algebraic representation of
mathematical concepts and gives emphasis to the problems that involve symbolic and algebraic
manipulation. Students concentrate more on the manipulation of symbols, rather than their meanings,
as a result of adopting such an approach. This, in turn, results in students developing procedural
knowledge instead of conceptual understanding of calculus concepts. The purpose of this study was
to investigate the effect of using dynamic mathematics software, compared to the traditional
approach, on students? understanding of the geometric meaning of the derivative concept. The study
adopted a quasi-experimental research design with two intact classes of students who were
prospective elementary mathematics teachers and had not been given any formal instruction about
the derivative concept at the university level prior to the study. The two classes were randomly
assigned as experimental and control. Instruction in the experimental group took place in a computer
laboratory, where students worked in pairs to complete the tasks introduced in the form of work-
sheets using GeoGebra, while the control group was taught the same content in a traditional
environment using chalk and board. To assess the students? understanding, five tests addressing
different topics concerning the derivative concept were administered to the groups during the study.
Additionally, clinical interviews were conducted with nine students in each group to determine their
level of understanding with respect to APOS theory. The findings revealed that the students in the
experimental group developed a better understanding of the derivative concept than those in the
control group. The results showed that the instruction in the experimental group was more effective
in developing dynamic thinking processes and in improving problem solving skills. Based on the
results of the study, suggestions for improving the teaching and learning of calculus, as well as for
further studies, were made.
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