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Message from the Editor
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Journal of New Trends in Arts, Sports & Science Education (IJTASE), For any suggestions
and comments on IJTASE, please do not hesitate to send mail.
Assoc. Prof. Dr. Erdal Aslan
Editor in Chief



Copyright © 2018 International Journal of New Trends in Arts, Sports & Science Education
All rights reserved. No part of IJTASE’s articles may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying, recording, or by any
information storage and retrieval system, without permission in writing from the publisher.
Published in TURKEY

Contact Address:
Assoc. Prof. Dr. Erdal ASLAN - IJTASE Editor in Chief izmir-Turkey



Editorial Team

Editor in Chief
PhD. Erdal Aslan, (Dokuz Eylil University, Turkey)

Editors

PhD. Bedri Karayagmurlar, (Dokuz Eyliil University, Turkey)
PhD. Oguz Serin, (European University of Lefke, North Cyprus)
PhD. Rana Varol, (Ege University, Turkey)

Associate Editors

PhD. Fahriye Atinay, (Near East University, North Cyprus)

PhD. Zehra Altinay, (Near East University, North Cyprus)

Ms Umut Tekgli¢, (Bahgesehir Cyprus University, North Cyprus)

Linguistic Editors

PhD. izzettin Kk, (Girne American University, North Cyprus)

PhD. Mehmet Ali Yavuz, (Cyprus International University, North Cyprus)
PhD. Nazife Aydinoglu, (Girne American University, North Cyprus)

PhD. Ugur Altunay, (Dokuz Eyliil University, Turkey)

Classroom Management

PhD. Fatos Silman, (Cyprus International University, North Cyprus)

PhD. Fahriye Atinay, (Near East University, North Cyprus)

PhD. Canan Cetinkanat, (European University of Lefke, North Cyprus)

PhD. Mehmet Durdu Karsli, (Eastern Mediterranean University, North Cyprus)
PhD. Nejdet Konan, (inénii University, Turkey)



Curriculum Development in Education

PhD. Asuman Seda Saracaloglu, (Adnan Menderes University, Turkey)

PhD. Ozcan Demirel, (Hacettepe University, Turkey)

PhD. Veysel Sénmez, (Hacettepe University, Turkey)

PhD. Hasan Guner Berkant, (Kahramanmaras Sutcu Imam University, Turkey)

Computer Education and Instructional Technologies
PhD. Ahmet Adalier, (Cyprus International University, North Cyprus)
PhD. Andreas Papapavlou, (Cyprus University, South Cyprus)

PhD. Aytekin Isman, (Sakarya University, Turkey)

PhD. Buket Akkoyunlu, (Hacettepe University, Turkey)

PhD. Colin Latchem, (Open Learning Consultant, Australia)

PhD. Grace Azumi Chollom, (University of Jos, Nigeria)

PhD. Heli Ruokamo, (Lapland University, Finland)

PhD. Jerry Willis, (Manhattanville College, USA)

PhD. Rozhan Hj. Mohammed Idrus, (University Sains Malaysia, Malaysia)
Ms Umut Tekgli¢, (Bahgesehir Cyprus University, North Cyprus)
PhD. Zehra Altinay, (Near East University, North Cyprus)

Educational Drama
PhD. Alev Onder, (Marmara University, Turkey)
PhD. Fatos Giritli, (Near East University, North Cyprus)

Educational Psychology

PhD. Abbas Turnikli, (Dokuz Eylil University, Turkey)

PhD. Christina Athanasiades, (Aristotle University of Thessaloniki, Greece)
PhD. Muhammad Sabil Farooq, (Nankai University Tianjin, P.R. China)
PhD. Nergiiz Bulut Serin, (European University of Lefke, North Cyprus)
PhD. Olena Huzar, (Ternopil National Pedagogical University, Ukraine)
PhD. Partow lzadi, (Lapland University, Finland)

PhD. Rengin Karaca, (Dokuz Eylil University, Turkey)

PhD. Thanos Touloupis, (Aristotle University of Thessaloniki, Greece)



Fine Arts Education

PhD. Ayfer Kocabas, (Dokuz Eyliil University, Turkey)

PhD. Azize Ozgiiven, (Yeni Yiizy1l University, Turkey)

PhD. Benan Cokokumus, (Ondokuz Mayis University, Turkey)
PhD. Esra Gul, (Anadolu University, Turkey)

PhD. Siireyya Cakir, (Okan University, Turkey)

PhD. Bedri Karayagmurlar, (Dokuz Eyliil University, Turkey)

Foreign Language Teaching

PhD. Mehmet Ali Yavuz, (Cyprus International University, North Cyprus)
PhD. Nazife Aydinoglu, (Girne American University, North Cyprus)

PhD. Ugur Altunay, (Dokuz Eylul University, Turkey)

PhD. Izzettin K&k, (Girne American University, North Cyprus)

Guidance and Counselling

PhD. Alim Kaya, (Eastern Mediterranean University, North Cyprus)
PhD. Ferda Aysan, (Dokuz Eylul University, Turkey)

PhD. Gircan Secim, (Cyprus International University, North Cyprus)
PhD. Mehmet Engin Deniz, (Yildiz Teknik University, Turkey)

PhD. Nergiiz Bulut Serin, (European University of Lefke, North Cyprus)
PhD. Safak Oztiirk Aynal, (Ondokuz Mayis university, Turkey)

Mathematics Education

PhD. Cenk Kesan, (Dokuz Eyliil University, Turkey)

PhD. Elif Beymen Turnutklu, (Dokuz Eylil University, Turkey)
PhD. Joakim Samuelsson, (Linképing University, Sweden)

PhD. Sinan Olkun, (Final International University, North Cyprus)
PhD. Siiha Yilmaz, (Dokuz Eyliil University, Turkey)



Measurement and Evaluation

PhD. Emre Cetin, (Eastern Mediterranean University, North Cyprus)
PhD. Selahattin Gelbal, (Hacettepe University, Turkey)

PhD. Giirol Zirlioglu, (Yiiziincii Y1l University, Turkey)

Music Education

PhD. Burak Basmacioglu, (Anadolu University, Turkey)
PhD. Cansevil Tebis, (Balikesir University, Turkey)

PhD. Gulsen G. Erdal, (Kocaeli University, Turkey)

PhD. H. Hakan Okay, (Balikesir University, Turkey)
PhD. Nezihe Sentiirk, (Gazi University, Turkey)

PhD. Sirin Akbulut Demirci, (Uludag University, Turkey)
PhD. Sezen Ozeke, (Uludag University, Turkey)

Science

PhD. Abdulkadir Yildiz, (Kilis 7 Aralik University, Turkey)

PhD. Ali Dogan Bozdag, (Adnan Menderes University, Turkey)

PhD. Fatma Noyan, (Y1ldiz Technical University, Turkey)

PhD. Gianni Viardo Vercelli, (Genova University, Italy)

PhD. Giovanni Adorni, (Genova University, Italy)

PhD. Giilhayat Golbas1 Simsek, (Yildiz Technical University, Turkey)
PhD. Valerio De Rossi, (Safety Management Research Consultant, italy)

Pre-School Education

PhD. Alev Onder, (Marmara University, Turkey)

PhD. Eda Kargi, (Cyprus International University, North Cyprus)
PhD. Rengin Zembat, (Marmara University, Turkey)

PhD. Sezai Kogyigit, (Adnan Menderes University, Turkey)



Science Education

PhD. Bastiirk Kaya, (Selcuk University, Turkey)

PhD. Gizem Saygili, (Siileyman Demirel University, Turkey)

PhD. Hakan Kurt, (Selcuk University, Turkey)

PhD. Meryem Nur Aydede, (Nigde University, Turkey)

PhD. Nilgiin Secken, (Hacettepe University, Turkey)

PhD. Nilgln Yenice, Adnan Menderes University, Turkey), Turkey
PhD. Oguz Serin, (European University of Letke, North Cyprus)
PhD. Salih Cepni, (Uludag University, Turkey)

PhD. Sule Aycan, (Mugla University, Turkey)

PhD. Teoman KESERCIOGLU, (Dokuz Eykiil University, Turkey)

Social Sciences

PhD. Ali Bavik, Institute for Tourism Studies, Macao

Ph.D. Erdogan Ekiz, (King Abdulaziz University, Tourism Institute, Saudi Arabia), Saudi
Arabia

Social Sciences Education

PhD. Erdal Aslan, (Dokuz Eylil University, Turkey)

PhD. Myroslaw Tataryn, (St. Jerome’s University, Canada)
PhD. Selda kilig, (Selcuk University, Turkey)

PhD. Yadigar Dogan, (Uludag University, Turkey)

PhD. Z. Nurdan Baysal, (Marmara University, Turkey)

Special Education

PhD. Hakan Sar1, (Necmettin Erbakan University, Turkey)

PhD. Hasan Avcioglu, (Cyprus International University, North Cyprus)
PhD. Sileyman Eripek, (Cyprus International University, Turkey)
PhD. Tevhide Kargin, (Ankara University, Turkey)

PhD. Ugur Sak, (Eskisehir University, Turkey)



Sports Education
PhD. Erkut Konter, (Dokuz Eylul University, Turkey)
PhD. Rana Varol, (Ege University, Turkey)

Turkish Language Teaching
PhD. Ahmet Pehlivan, (Eastern Mediterranean University, North Cyprus)
PhD. Hiilya Yesil, (Cyprus International University, North Cyprus)



Table of Contents

Research Articles

IJTASE- Volume 7 - Issue 4 2018

ORTAOGRETIM MESLEK LISESI 9. SINIF OGRENCILERININ FONKSIYONLAR
KONUSUNA ILISKIN ALGILARI
Adem CELIK, Ozgur TURKELLI

EXPLORING RESISTANCE TO CHANGE AND INTOLERANCE TO AMBIGUITY IN
HIGHER EDUCATION INSTITUTIONS
Brian DUNICAN, Christopher A. GEARIN

UCGEN ESITSIZLIGI’ NE YONELIK 6. SINIF OGRENCILERININ MATEMATIKSEL

DUSUNME GELISIM ASAMALARI
Esra AKARSU YAKAR, Siiha YILMAZ

ISSN: 2146-9466



B I TASE ISSN: 2146 - 9466
AT J www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2018, volume 7, issue 4

ORTAOGRETIM MESLEK LiSESI 9. SINIF OGRENCILERININ
FONKSIiYONLAR KONUSUNA ILiSKIN ALGILARI*

PERCEPTIONS OF 9™ GRADE VOCATIONAL HIGH SCHOOL
STUDENTS REGARDING THE TOPIC OF FUNCTION

i Adem CELIK .
Prof. Dr., Dokuz Eyliil Universitesi, Buca Egitim Fakiiltesi Matematik Egitimi, Buca-Izmir
adem.celik@deu.edu.tr

Ozgiir TURKELLI
Milli Egitim, Meslek ve Teknik Anadolu Lisesi Matematik Ogretmeni, Konak-izmir
oturkelli@gmail.com

Received Date: 21-08-2018 Accepted Date: 28-09-2018 Published Date: 31-10-2018

Oz

Bu calismanmn amaci Ortadgretim Meslek Lisesi 9. sinif 6grencilerinin matematik dersinde fonksiyonlar konusuna iliskin
algilarini belirlemektir. Calismal40 6grenciyle gergeklestirilmistir. Veriler bir bagar testi ve ayrica 6grencilerin 10 ‘u ile mulakat
yapilarak elde edilmistir. Basari testinden elde edilen verilerin analizi SPSS 15.0 paket programinda yapilmistir. Miilakatlardan
elde edilen veriler i¢in nitel analiz yapilmistir. Verilerin analizinden, 6grencilerin fonksiyonun sematik (Venn semast) gdsterimini
iyi algiladiklari; fonksiyona ait elemanlari ( tanim kiimesi, gortintii kiimesi deger kiimesi ) algilamada zorluk yasamadiklari; fakat
fonksiyonun swrali ikili gosteriminde giicliikler yasadiklar1 belirlenmistir. Fonksiyonun grafiksel gosterimi konusunda ¢ok
olumsuz olduklar1 belirlenmistir.

Anahtar Terimler: Matematik egitimi, fonksiyonlar, fonksiyon algisi, meslek lisesi.

Absract

The purpose of this study is to identify the perceptions of 9™ grade vocational high school students regarding the topic of
functions. 140 students participated in the study. The data were collected through an achievement test that was taken by 140
students as well as individual interviews conducted with 10 students - a subset of students who had taken the achievement test.
Qualitative analysis methods were used to analyze the interview data, while the achievement test data were analyzed by using
SPSS 15.0 statistical analysis program. The results of the data analysis show that students understand the Venn diagram
representation of functions well and they do not have difficulty in understanding other elements of functions (such as domain,
range and image set), but they have difficulty in representing functions as ordered pairs.

Keywords: Mathematics education, functions, comprehension of function, vocational high school.

GIRIS

Matematigin kose tasi konularindan birisi olan fonksiyonlarin, matematikteki diger konularla olan
bagindan dolayr matematik miifredati i¢in en 6nemli ve en gerekli konu oldugu kabul edilmektedir (Harel
& Dubinsky, 1992; O' Callaghan, 1998). Ayrica Fonksiyonlar konusu analiz, diferansiyel denklemler,
integral gibi matematigin temel konulariyla dogrudan veya dolayli bir¢ok bagi oldugu ve matematik
egitimi i¢in giliglii bir temel yap1 oldugu ifade edilmektedir (Cooney & Wilson, 1993). Yurdis1 ve Yurt i¢i
ortadgretim matematik Ogretim programlar1 incelendiginde fonksiyonlar konusunun matematikte
birlestirici bir fikir oldugu kabul edilmektedir (National Council of Teachers of Mathematics [NCTM],
1989, 2000; MEB, 2005).

! Bu makale, Ozgiir Tiirkelli’nin “Ortaogretim Meslek Lisesi 9. Smif Ogrencilerinin Fonksiyonlar Konusuna Iliskin Algilari”
adl1 yiiksek lisans tezinden iiretilmistir
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Bizim tilkemizde mesleki ve teknik egitim, meslek liselerinde (Yeni ismiyle Mesleki ve Teknik Anadolu
Liselerinde) verilmektedir. Mesleki ve Teknik Anadolu liselerinde orta okuldan mezun olmus tiim
ogrenciler egitim alabilmektedir. Ulkemizde 9. ve 10. smiflar matematik miifredat1 tiim lise tiirlerinde
aynidir yani Fen lisesi, Anadolu lisesi, Meslek lisesi veya Cok programli liselerin tamaminda aym
matematik 6gretim programi uygulanmaktadir (MEB, 2014). Mesleki ve Teknik Anadolu Liselerinde
matematik egitiminin yetersiz oldugu diisiiniilmektedir. Kse bu durumu tiim lise 6grencileri icin, OSYM
sinav sonuglarinin puan ortalamalarini inceleyerek belirlemis ve gerek sdzel puan tiirlinde gerekse sayisal
puan tirinde Meslek Liselerinin son sirada oldugunu belirlemistir (Kdse, 1996).

Bu durum diisiiniildiigiinde Mesleki ve Teknik Anadolu Lisesi 6grencilerinin Fonksiyonlar konusunu
algilamaktaki yasadiklar1 sikinti ve giigliikleri tespit edip bunlari belirlemek, arastirma probleminin
onemini ve gelecekte bu konuda yapilacak arastirmalara 1sik tutmasi bakimindan geregini ortaya
koymaktadir.

Matematigin en Onemli kdse tasi konularindan biri olan fonksiyonlar konusunun, diger konularla
bagindan dolayr matematik miifredati igin ¢ok Onemli ayrica ¢ok gerekli bir konu oldugu ifade
edilmektedir (Harel & Dubinsky, 1992; O' Callaghan, 1998).

Matematik Ogretim programi i¢in ¢ok Onemli kabul edilen ve bir ¢ok {iilkede iizerine Matematik
miifredatinin insaa edildigi fonksiyonlar konusu gilinlimiiz matematik egitiminin ¢ok énemli bir parcasidir
( Akkog, 2006). Dolayisiyla ortaggretim Matematik 6grenim programinin (9-12. siniflar) en Snemli
amaclarindan biri 6grencilerin fonksiyonlar konusunda derin bir anlayisa sahip olmasi ve temel bazi
kazanimlar1 elde etmesini saglamaktir (NCTM, 1989). Bu kazanimlardan bazilari: Cebirsel denklem,
tablo ve fonksiyonun grafiksel gosterimlerini kullanarak aralarindaki iliskileri agiklamak, birbirine
doniistiirebilmek ve fonksiyonlarin grafiksel gdsterimindeki parametrelerin degisimini analiz edebilmek
seklinde agiklanmigtir (NCTM, 1989). Bizim iilkemizde ise ortadgretim 9. sinif matematik dersi 6gretim
programinda fonksiyonlar konusuyla ilgili temel kazanimlar soyle siralanmustir.

(a) Fonksiyon kavramini agiklar

(b) Fonksiyonlarin grafik gdsterimini yapar

(c) Birebir ve orten fonksiyonlar1 agiklar ( MEB, 2015)

Fonksiyonlar konusunun lise matematik egitiminde kritik bir dneme sahip olmasina ragmen, 6grencilerin
fonksiyonu anlamalar1 ve bu konuda kavrayisa sahip olmalari hicte kolay olmamaktadir; ¢iinkii bazi
nedenlerden dolay1 fonksiyonlar konusu 0&grenciler igin karmagiktir. Bu nedenlerden birincisi
fonksiyonlarin grafik, denklem ve sozel ifade gibi farkli gdsterim bicimlerine sahip olmasidir. ikinci
neden ise fonksiyonun tanim kiimesi, deger kiimesi, birebir olma, Ortenlik, bileske fonksiyon, ters
fonksiyon gibi bir ¢ok alt kavrama sahip olmasidir. Ugiincii neden ise bu kavramlarm kabul edilmis bir
¢ok farkli taniminin bulunmasidir (Wilson, 1991).

Ural (2006), fonksiyonlar hakkinda sunlar1 s6ylemektedir;

"Matematik ve diger biitiin bilim dallar1 i¢in 6nem arz eden fonksiyonel diisiinmenin ve buna bagli olarak
fonksiyon kavraminin, okullarimzda etraflica ve derinlemesine Ogretilmesi gerekmektedir. Ancak
iilkemizde ve genel olarak tiim diinyada 6grenilmesinde zorluklarin oldugu kavram yanilgilarinin belki de
en yogun yasandigl bir konudur. Bu nedenle matematikteki bircok konuyu birlestirici 6zelliginden ve
ayrica karmasik reel diinya durumlarini anlamli bir sekilde temsil edebilmesi nedeniyle fonksiyon
kavramini vurgulayan ilkdgretim ve lise reformu sarttir (Ural, 2006).
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Ulkemizde mesleki ve teknik egitim meslek liselerinde (Yeni ismiyle Mesleki ve Teknik Anadolu
liselerinde) verilmektedir. Meslek liselerinde orta okuldan mezun olan tiim &grenciler O6grenim
gorebilmektedir. Ulkemizde 9. ve 10. siniflar matematik miifredat: tiim lise tiirlerinde ortaktir yani Fen
Lisesi, Anadolu lisesi, Meslek lisesi veya Cok Programli liselerin hepsinde ayn1 matematik miifredati
uygulanmaktadir (MEB, 2014). Meslek liselerinde matematik egitiminin yetersiz kaldig:
diisiiniilmektedir. Kése (1996) bu durumu 6grencilerin 1995 yili OSYM Smnavi puan ortalamalarini
inceleyerek ortaya koymustur. Aragtirmada Tiirkiye 'deki liselerin tamaminin %79 'unu kapsayan farkli
alt1 lise tiirtinlin 6grenci puan ortalamalarini analiz etmis ve bu incelemede; gerek sézel puanlarda gerekse
sayisal puanlarda Mesleki ve Teknik Anadolu Liselerinin son sirada oldugunu belirlemistir ( Kose, 1996).
Oysa matematik endiistrinin temel yapitasidir ve bu nedenle matematik mesleki ve teknik egitim i¢in ¢ok
onemlidir.

Tanimlar

Fonksiyon: f bagint1 olmak tizere, f bagmtisi tanim kiimesindeki her elemani yalniz ve yalmz bir kez
deger kiimesindeki herhangi bir elemanla esliyorsa, f bagintisina fonksiyon denir.

Fonksiyon Algisi: Fonksiyonlar konusunu ve bu konuya ait 6geleri anlama diizeylerinin belirlenmesi.
(Vinner, 1983)

Kisaltmalar

NCTM: Ulusal matematik 6gretmenleri toplulugu
MTAL: Mesleki ve Teknik Anadolu Lisesi

MEB: Milli Egitim Bakanlig

PROBLEM DURUMU
Problem clmlesi
Ortadgretim Meslek lisesi 9. sinif 6grencilerinin fonksiyonlar konusundaki algilart nasildir?

Alt Problemler

1) Meslek lisesi 9. sinif 6grencilerinin fonksiyonun tanim kiimesini algilamalari nasildir?

2) Meslek lisesi 9. sinif 6grencilerinin fonksiyonun goriintii kiimesini algilamalari nasildir?

3) Meslek lisesi 9. sinif 6grencilerinin fonksiyonun tanimini algilamalari nasildir?

4) Meslek lisesi 9. smif Ogrencilerinin fonksiyonun grafiksel gosterimini algilamalari
nasildir?

5) Meslek lisesi 9. sinif 6grencilerinin birebir ve orten fonksiyonu algilamalart nasildir?

6) Meslek lisesi 9. smif ogrencilerinin birebir ve Orten fonksiyonun grafiksel gosterimini
algilamalari nasildir?

7) Kiz ve Erkek 6grencilerin fonksiyonu algilamalari arasinda farkliliklar var midir?

Arastirmanin Sayiltilari
Ogrencilerin veri toplama araglarindaki sorulara verdikleri cevaplarda samimi ve objektif

davrandiklar1 varsayilmistir.

Ogrencilerin yapilacak testteki sorulara cevap verirken aralarinda bir etkilesim olmadig
varsayilmigtir.

Copyright © International Journal of New Trends in Arts, Sports &Science Education 3
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Arastirmanin Siirhihiklar
Bu aragtirma Izmir ili Konak il¢esinde rastgele segilen bir Mesleki ve Teknik Anadolu lisesinde 9.
siifta 6grenim goren 140 6grenci ile siirhdir.

Bu aragtirma yalniz fonksiyonlar konusu ile sinirlidir.
Calisma siiresi 8 hafta ile sinirlidir
Bu aragtirma 6grencilere uygulanan test ve 6grencilerle yapilan miilakat ile sinirlidir.

YONTEM

Arastirmanin modeli

Bu ¢alisma betimsel bir ¢alismadir. Betimsel ¢alisma var olan bir durumu 6zetler ve " Nedir? " sorusuna
cevap arar (Mc Millan ve Schummacher, 2006 :215). Arastirmanin modeli " Tarama Modeli " dir. Tarama
modelleri; gecmiste ya da halen var olan bir durumu var oldugu sekilde betimlemeyi amaglayan arastirma
modelidir. Arastirmaya konu olan birey veya nesne, kendi kosullar1 i¢cinde ve oldugu gibi tanimlanmaya
caligilir. Onlart herhangi bir sekilde degistirme, etkileme gabasi gosterilmez. Bilinmek istenen sey vardir
ve oradadir 6nemli olan onu uygun bir bi¢imde gozleyip belirleyebilmektir ( Karasar, 1994)

Arastirmanin Evreni ve Orneklemi
Arastirmanin evreni [zmir ilinde 6grenim goren Meslek liseleri 9. sinif 6grencileridir. Orneklemi ise [zmir
ilinde rastgele drnekleme yontemiyle secilen bir meslek lisesinde 9. sinifta 6grenim géren 140 6grencidir.

Veri Toplama Araclari
Bu calismada veri toplama araglari olarak,

1) 20 soruluk Bagar1 Testi
2) Mulakat kulanilmigtir.

Ogrencilere 28 sorudan olusan bir basar1 testi hazirlanmistir. Bu sorulardan 6 tanesi klasik, 12 tanesi agik
uclu, 10 tanesi ise ¢oktan se¢meli sorudur. Sorular hazirlanirken M.E.B ders planindaki kazanimlara
M.E.B[2015] ve M.E.B dokuzuncu smiflar Matematik 6gretim programina tamamiyla bagh kalinmistir.
Sorular hazirlanirken M.E.B de Meslek liselerinde ¢alismis olan bes Matematik 6gretmeninin fikirleri
alinmistir. Daha sonra testin son hali verilmeden 6nce ,alaninda uzman dort akademisyenin goriisleri
almmustir ve sonra son sekli verilmistir. 20 soruluk basar1 testi son halini almistir. Yapilan test sonucunda
elde edilen verilerin analizi SPSS15.0 paket programi kullanilarak yapilmistir. Teorik rneklemenin temel
sorusu “ bu asamadan sonra hangi grup veya alt gruplardan veri toplayabilirim “ olmustur (Glaser ve
Strauss, 1967). Bunun igin ortalamanin iistiinde ii¢ 6grenci, ortalama olarak ii¢ 6grenci, ortalamanin
altinda dort 6grenci segilerek toplamda on Ogrenciyle miilakat gergeklestirilmistir. Nitel ¢aligmalarda
yapilan miilakatlarin temel amaci katilimciin diisiincelerini derinlemesine arastirmaktir (Ginsburg,
1997). Goriismeci katilimeiya bir uzman gibi davranir. Onun degerlendirme kaygisi tasimadan sorulara
rahat bir sekilde cevap vermesini saglar (Slavin, 2007). Milakatlarda kullanilan sorular: "Bunu nasil
yaptin?", "BoOyle olduguna neye goére karar verdin?", "Karar verirken nasil diisiindiin?" gibi 6grenci
merkezli sorular olmalidir (Ginsburg, 1997). Buna bagl kalarak, égrencilerin miilakat sorularina verdigi
cevaplar ¢alismamizda aynen yer verilmistir. Ogrenciler miilakata katilip katilmamakta tamamen serbest
birakilmistir.
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Milakat Sorulari: Bunu nasil yaptin? Fonksiyon olup olmadigina neye gore karar verdin? Bu cevaba
karar verirken nasil diisiindiin?

Pilot calisma icin Izmir il Milli Egitim miidiirliigiinden iki Meslek Lisesi icin izin alinmustir. Basari testi
bu liselerde 6grenim goren goniilli 140 tane 9. siif 6grencisine uygulanmistir. Bu 6grencilerin hepsine
numara verilmis verdikleri cevaplar O1, 02,...,0140 olarak SPSS 15.0 paket programina girilmistir.
Ogrencilerin sorulara verdigi dogru cevaplara 1 yanlis cevaplara 0 verilerek SPSS 15.0 paket programinda
guvenilirlik testi Kuder Richardson formillerinden KR-20 formiilii kullanilarak giivenilirligi hesap
edilmis ve glvenilirligi yetersiz olan sekiz soru testten ¢ikarilmis ve Cronbach Alpha giivenilirlik
katsayist 0,712 olarak hesaplanmigtir.. Uygulama 2015-2016 &gretim yilmin ikinci doneminde
gergeklestirilmistir.

Veri Cozumleme Teknikleri

Basar1 testi i¢in SPSS 15.0 paket programmaO1, 02,...,0140 olarak kodlanmis olan 140 dgrencinin
dogru cevaplarina 1 ve yanlig cevaplarina 0 verilerek basar1 yiizdeleri ¢ikarilmistir. Miilakatlarda ise her
bir 6grenci ic¢in ayri notlar tutulmus, analizler yapilmis, cevap kagitlarinin resimleri g¢ekilmistir.
analizinde Kuder - Richardson KR-20 formiilii kullanilmis olup Cronbach Alpha katsayis1 0,712 olarak
hesaplanmustir.

BULGULAR VE YORUMLAR

Birinci alt probleme ait bulgular

Birinci alt probleme ait Basar testindeki sorular 5, 8, 10 nolu sorulardir. Besinci soru klasik bir sorudur.
Besinci soruda bir fonksiyonun Venn semasi biciminde sematik gosterimi verilmis ve Ogrencilerden
Fonksiyonun Tanmim kiimesini yazmasi istenmistir. Ogrencilerin %67 si bu soruyu dogru yanitlamstir.
Sorularin basari ylizdeleri tablo 1’de verilmistir.

Testin sekizinci sorusu klasik bir sorudur. Bu soruda fonksiyon kiime liste yontemi ile sirali ikililer
bigiminde verilmis ve 6grenciden Tanim kiimesini yazmasi istenmistir 6grencilerin %58 bu soruyu dogru
yanitlamistir.

Testin Onuncu sorusu yine klasik bir sorudur. Bu soruda fonksiyonun deger kiimesi ve fonksiyon kurali
verilip Tanim kiimesini bu kuraldan faydalanarak bulmalari istenmistir. Ogrencilerin %0,7 si yani 140
Ogrenci icinden sadece bir 6grenci soruya dogru cevabi vermistir.

Bulgulara bakildigi zaman 5. sorunun basarisinin 8. sorudan fazla oldugu goriilmektedir. Bu durum
ogrencilerin fonksiyon gosteriminde sematik gosterimi (Venn semasi) daha iyi algiladiklar1 bigiminde
yorumlanabilir. Bu durumun bir benzerini Akkog, 11. siniflarla yaptig1 ¢aligmada belirlemis 6grencilerin
Venn semasi gosterimini, denklem veya grafik gosterimine gore daha iyi algiladiklarini tespit etmistir
(Akkog 2006). Bu durumu anlatan bir 6rnekte 103 numarali 6grenciyle yapilan miilakatta tespit edilmistir
bu 6grenci 5. soruyu dogru yanitlarken 8 i yanlhis yaptig1 goriilmektedir. Asagida bu 6grencinin cevap
kagidinin fotografi goriilmektedir.
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5. f fonksiyonunun tamim kumesini
yaziniz.

X =% awk

6. f fonksiyonunun deger kumesini
yazinlz.

3=24.1.1.L.}

7. f fonksiyonunun goruntua kiamesini
yaziniz.

22.0%

8. f fonksiyonu soyle veriliyor:

F={(1(2), (2.@, (3.(_6::_)) (4/8))

Bu fonksiyonun tanim ve gdéruntia
kiimelerini yaziniz.

Tamm kimesi: gﬁ i ol ,6 'g}
GQ" ¢ u" xl;uﬂ ku" lllesi:
. % 2y €, 8} |
Sekil 1. 0103 kodlu 6grencinin cevap kagidi

Testin 10. sorusunda basar1 orani ¢ok diisiik olmakla birlikte 9. ve 10. sorular birbiriyle ¢ok benzesmekte
her iki soruda da fonksiyonun kurali verilmis 9 da Tanim kiimesi verilip goriintii kiimesi istenmis 10.
soruda ise deger kiimesi verilip tanim kiimesi istenmistir. Dokuzuncu soruda basart %9 olurken Onuncu
soruda ise %0,7 de kalmistir. Bu durum Miilakatlarda dgrencilere sorulmustur. Ogrenciler 9. soruda
sayilar1 x yerine yazarken 10. Soruda da ayni bigimde yapilacagini sandiklarini ifade etmislerdir. Bu
soruya tek dogru cevabi veren Ogrenci 100 numarali Ogrencidir asagida cevap kagidinin fotografi
goriilmektedir. Bu 6grenciye bu soruyu nasil yaptigi sorulmus; égrenci dogru bir bigimde ¢ozliimii ifade
etmistir. Ayrica 6grenci sinifta buna benzer ornekleri 6gretmenin ¢6zdiiglinii ifade etmistir.
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9. A={-2,-1,0,1,2}
f:A>B
f fonksiyonu f(x) = 2x + 3 seklinde
tanimh ise f(A) gorintii kiimesini
bulunuz. ¥

M)z 270D+ e -4 = ED TE
- = 2T 42 9 42 = :
“(Og 2.0 *3 =
HOE LiaR =205
f)= L:24B3="7r
10. f:A>B
B={-1, 2,5, 8}
f fonksiyonu f(x)=3x - 4 seklinde
tanimli ise en genis A tanim
kiimesini bulunuz.
x -4 = =L éx-i‘ =2 ?;x —A;;S Yl =B
X = - *x =2+ X = e =Bt
3&=3:L+4 Z¥»=6 v 2x=9 i ><='1L‘

11.Asagida R? de bazi bagintilarin
grafigi  verilmistir.  Bunlardan {—‘(QD:‘{L?.,S,L.'S
hangisi fonksiyondur? L o=
<7

Sekil 2. 0100 kodlu 6grencinin cevap kagidi

1kinci alt probleme ait bulgular
Ikinci alt probleme ait Basar testindeki sorular 6,7,8,9 ve 15 dir. Altinci soru klasik bir sorudur. Bu

soruda fonksiyonun sematik gosterimi verilip (Venn semasi) deger kiimesini yazmalari istenmistir.
Ogrencilerin %61 i dogru yanitlamistir.

Yedinci soruda yine altinct sorudaki gibi ayn1 Venn semasindan hareketle fonksiyonun goriinti klimesini
yazmalarini istemektedir. Bu iki soru ayni sema lzerinde arka arkaya verilerek ogrencilerin Deger ve
Gorintii kiimesi arasindaki farki nasil algiladiklar tespit edilmeye ¢alisilmistir. Ogrencilerin %42 si bu

soruyu dogru yamtlamistir. Buda gostermektedir ki Deger kiimesini dogru yanitlayanlarin %35 lik bir
kismi gorintii kiimesini karigtirmistir.

Sekinci soruda klasik bir sorudur. Bu soruda Fonksiyon liste bi¢iminde sirali ikililerle verilip 6grenciden
tanim kiimesini ve goriintii kiimesini yazmasi istenmistir. Ogrencilerin %58 1 bu soruyu dogru

yanitlamistir. Burada basari altinci soruya nispeten daha yakindir. Sekizinci soruya ait basari yiizdesi
Tablo 1’de verilmistir.
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6,7 ve 8 nolu sorularin bulgularia bakildiginda; Ogrencilerin gériintii ve deger kiimesini algilamalar
sematik (Venn semas1) gosterimde daha basarilidir. Ayrica yaklasik olarak %20 lik basar1 farkindan
anliyoruz ki Ogrencilerin deger kiimesini algilamalar1 goriintii kiimesine gére daha iyidir. Bulgulara
bakildiginda su da goriilmektedir: Ogrencilerden bir ¢ogu goriintii kiimesini, deger kiimesiyle aymni
oldugunu diistinmektedir. Bu durum miilakatlarda bazi 6grencilere sorulmustur 5,6 ve 7 nolu sorularin
semasimi temsil eden sekilde goriintii kiimesini bazi &grenciler deger kiimesini gostererek ifade
etmislerdir.

072 kodlu &grenci basarili 6grencilerden biridir basari testinde 20 sorudan 8 dogru cevabi vardir. Bu
ogrenci ile gergeklestirilen miilakatta 6grencinin 5 ve 6 nolu sorular1 dogru yanitladig: fakat 7 nolu soruyu
yanlis yanitladigr goriilmiistiir. 7 nolu soru icin: Bu cevabi verirken nasil diisiindiin? Bic¢iminde
soruldugunda 6grenci tatmin edici cevap verememistir. Bu miilakattan da anlagilmistir ki 6grenciler deger
kiimesini ifade ettikleri halde goriintii kiimesini algilamakta zorluklar yasamaktadirlar.

9. soruda Ogrencilere fonksiyonun tanim kiimesi ve fonksiyonun kurali verilip goriintii kiimesini
bulmalari istenmistir. Bu soruda tanim kiimesindeki 5 say1 i¢in 6grenci hesap yapip deger bulacaktir. Bu
soru 6,7 ve 8 nolu sorulara gore daha zor gelmistir. Ogrencilerin basarist %9 olmustur.

15. soru ¢oktan se¢meli bir sorudur. Fonksiyon liste yontemi ile sirali ikililer biciminde ifade edilmis ve
fonksiyonun kuralii bulmalari istenmistir. Burada istenen tamm ve deger kiimesi arasindaki sayisal
bagntiy1 bulmalaridir. Ogrencilerin %42 si dogru yanitlamistir.

Bulgulara bakildiginda 9. sorunun basarisinin %9 oldugu ve bu alt probleme ait sorularda en diisiik basar1
yiizdesine sahip soru oldugu goriilmiistiir bunun sebebi: goriintii kiimesini bulmak igin 6grencinin islem
yapmast ve sayilarla islem yetilerinin yetersiz olmasi olarak agiklanabilir. Ayn1 zamanda 140 6grenci
arasindan 13 6grencinin bu soruya dogru cevap verdikleri ve sorunun ¢éziim yontemine hakim olduklari
goriilmektedir. Bu durum 100 nolu 6grenciyle yapilan miilakatta gbzlemlenmistir. Bu 6grencinin cevap
kagidinin fotografinda 9. sorunun ¢o6ziimii goriilmektedir (bkz. Sekil 2). Meslek lisesi 6grencilerinin gerek
say1 bilgisi gerekse islem yeteneklerinin yetersiz oldugu da unutulmamalidir (Kose, 1996).

Uclinct alt probleme ait bulgular

Ugiincii alt probleme ait basari testindeki sorular 3. ve 4. sorulardir. Ugiincii soru agik uclu bir sorudur.
Bu soruda fonksiyonun tamim kiimesi ve liste yontemi ile sirali ikililer bi¢iminde bir bagint1 verilip bu
bagintmin fonksiyon olup olmadigina karar vermeleri ayni zamanda nedenini yazmalari istenmigtir.
Ogrencilere iki secenek sunulmustur fonksiyondur yada degildir. Soruda verilen baginti fonksiyon
degildir ¢linkii tanim kiimesindeki bir eleman eslenmemis ayni1 zamanda bir elemanda iki defa eglenmistir.
Ogrencilerin %26 s1 soruyu dogru yanitlarken nedenini dogru yazanlar %13 de kalmistir.

Asagida 091 ve 095 kodlu 6grencilerin iigiincii soruya verdigi yanitlar cevap kagitlarmin fotografinda

gorinmektedir. 91 nolu 6grenci sadece dogru cevabi vermekle kalmamis f bagintisinin Venn semast
gosteriminde ¢izmistir

Copyright © International Journal of New Trends in Arts, Sports &Science Education 8


http://www.ijtase.net/

| E ISSN: 2146 - 9466
AT IJ TAs www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2018, volume 7, issue 4

3. Asagida verilen bagintinin
fonksiyon olup olmadigina karar

ot

veriniz. 3. Asagida  verilen  bagmtin
fonksiyon olup olmadigina karar
A<{1,2,3, 4} veriniz.
ffA>R
f={(L1), (21), (22), (4.3)} A=(1,2,3, 4}
. — EA>R
a) Fonksiyondur giinkii... f={(1,1), (21), (2.2), (4.3)}

|
a) Fonksiyondur ginkii... .}
A\ S & S e Sindet |
Fonksiyondegildirgunka___ Dezildir <SS domm limed :
Alircstndel sl nssilhanioiiags N

e«"“":mgz

4. Sizce fonksiyon nedir? Birkag ciimle
ile tammlayimiz:

J \ ’
s i b) Fonksiyon degildir iinki..

4. Sizce fonksiyon nedir? Birkag ciimle
ile tamimlayimz:

Sekil 3. O 91 ve O 95 kodludgrencilerin cevap kagidi

Asagida O35 kodlu &grencinin cevap kagidinin fotografi goriinmektedir. Ogrenci soruya yanlis cevap
vermistir. Bu dgrenciyle gerceklestirilen Miilakatta bu soruda nasil diisiindiigii sorulmus: Ogrenci " Her
eleman tek tek dagilmali" bi¢ciminde cevap vermistir. Peki sen bdyle bir fonksiyon gosterimi yaparmisin
bize? Seklinde bir soru yonelttigimizde 6grenci fotografta goriilen dordiincii sorunun alt tarafina ¢izilmis
olan Venn semasi gosterimini ¢izerek dogru bir gosterim yapmustir. Burada su yorum yapilabilir:
Fonksiyon dendiginde 6grenciler agirlikli bir bicimde Venn semas1 yani fonksiyonun sematik gdsterimini
algilamaktadir.

3. Asagida ~ verilen bagintinin
fonksiyon olup olmadigina karar
veriniz.

A={1, 2, 3,4}
f:A>R
f={(1.,1), (2.1). (2.2), (4.3)}

@ Fonksiyondur ciinkii...
ACCr EE P> HAClo Le e
1V o e VN o I

b) Fonksiyon degildir ciuinkii...

4. Sizce fonksiyon nedir? Birkag¢ ciimle
ile tanimlayimz:

s = O‘g’-;-l o> le,-
L sle T ERP T s Ol O v
A h7DT v ols
) r2lew, g/f\ =

N\
A
’--——

Sekil 4. O 35 kodlu Ogrencinin cevap kagid
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Basar1 Testinin dordiincl sorusu klasik bir sorudur. "Sizce fonksiyon nedir? Birkag cumle ile
tammlaymiz". Bu soruda istedigimiz sey: Ogrencilerden eksigiyle fazlasiyla bir cevap alabilmekti.
Tamimlan eksikte olsa bir tanim yapabilenlere SPSS degerlendirmesinde dogru olarak isaretledik. Bir
tanimlama yapabilen 6grenciler %47 dir.

Bu alanda yapilan ¢aligmalarda bu soru ¢ok sorulmus, Ogrencilerin  verdigi cevaplarda
kategorilestirilmistir. B6liim 2 de bu kategoriler ayrintili bigimde yazilmistir. ( Vinner ve Dreyfus (1989) ,
Tall ve Bakar (1991)). Bu calismada bizde Ogrencilerin verdigi cevaplari bazi basliklar altinda
toplayacagiz.

1) Bagimlilik iligkisi: Fonksiyon iki degisken arasindaki bagimliliktir.

Bu basliga drnek olarak asagida O33 ve 092 kodlu dgrencilerin cevap kagidinin fotografi asagida
verilmistir.

4. Sizce fonksiyon nedir? Birkag ciimle l - )
ile tamimlayiniz: 4. Sizce fonksiyon nedir? Birkag cimle

! a~r~ ile tammlayimz:
60% “mlfL \ §b’\ le‘, c‘\le &’r lﬂ% L—b?(QOL_ Je.afs,(_ent
1:03 il &cs'ﬁ;\m ovodin dok dezeslef defiselllen n?ce\?gc

= ) \\}
s \inT ~ Tlodosp Y\eVE _Lx%l\ el cjfggm? l(\m‘c&{'&\
den?r.

Sekil 5. 033 ve 092 kodlu 6grencilerin cevap kagidi
2) Esleme: Fonksiyon bir eslemedir.

Bu basliga 6rnek olarak sirastyla 052, 059, 075, 079 ve 093 kodlu 6grencilerin cevaplarmin fotograflari
asagida verilmigtir.

L;‘ 11 O\ %—, " ’
4. Sizce fonksiyon nedir? BirKag ciimle
ile tammlayimz:
A1-Tadm  LirmesniT A he™
demeniny  deger Loesinn

4. Sizce fonksiyon nedir? Birkag ciimle AN ~ :

ile tanimlayimz: N d ‘@ o Mmdlq CS,I%}\

Tanm L 4m e;? Tertemn 4&14, g eq\nhig, (.
WA 4 Ynile
(g’emm}ofln g&dﬂ'}u L—d ; O D._’B'R’ Weerin M @l il
‘e ¢§)a.nlm eain< NESI IR0 Aunes Lymerin Jalwg
1 I ~

va </ b Zeémang Lﬁ‘%ej\ bagnh,
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4. Sizce fonksiyon nedir? Birkag ciimle
4. Sizce fonksiyon nedir? Birkag ciimle ile tammlayimz:

ile tanimlayimz: Pmks. on B8 \L om:m i Naer ‘oo(_ clef\(

; bﬁ'é\ae\ o4 \
Bence bir Say Ve b nhar e”\on(,\ \Dr\r_..mm r\ ot we o\m'a: \o.

d\ger\a\z es\es Moy {bn\«.&lﬁ:«‘\ det . 0 C%‘e& “ §\L te QQA\(_sOCCf\
dani(,

4. Sizce fonksiyon nedir? Birkag climle
ile tammlayimz:

ES‘{MLOMﬂ_ 50"?1\”(
e doter o alor,

Sekil 6. Siras ile 052, 059, 075, 079 ve 093 kodlu 6grencilerin cevap kagitlart

3) Kumeler: Fonksiyon bir kiime gosterimidir.
Bu baslhiga &rnek olarak sirasiyla 045, 046 ve 048 kodlu 6grencilerin cevaplarinin fotografi asagida
verilmistir.

4. Sizce fonksiyon nedir? Birkag climle
ile tanimlayiniz:

—Q:\\_.s‘tp\ o kdeein BT
tonm ey e wonest
Aol Wee  velend .

4. Sizce fonksiyon nedir? Birkag ciimle
Q ile tanimlayimz:

of\\ls\s Te? ‘(wnam e 3“‘“"'\

4. Sizce fonksiyon nedir? Birkag ciimle

ile tanimlayimz: _ | O%ery Aeaer  kbtmas? 9\,..,0,(‘ Yrare
W& LSmenin o § e A-ﬁe\\ AE% 5 3

N Kime\an?s AT
.

] Olng daese kime A‘A'\’S e
' Sekil 7. 045, 046, 048 kodlu dgrencilerin cevap kagitlarl

4) Dogrular ve Grafik: Fonksiyon kesisen veya grafigi olan dogrulardir.
Bu basliga 6rnek olarak sirastyla 014, 058, O74 ve 0101 nolu &grencilerin cevaplarimin fotografi asagida

verilmistir.
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4. Sizce fonksiyon nedir? Birkag cumle
ile tammlaymmz: 4. Sizce fonksiyon nedir? Birkag ciimle

3 o~ ile tanimlayiniz:
Sonkauen  are8yn Ostende

bic 9a¥pu  bepynes— o To0en
Senks gondol

F"J ri stvo? LY rc ifl;a'—’* ol. sor
. | / '
et aroflcizr o abstay/len

kDV—a;uV‘

5

4. Sizce fonksiyon nedir? Birkag ciimle
ile tammlayimiz: Al ¢ fO8n o sl L
- y 4. Sizce fonksiyon nedir? Birkag ciimle -- . { =
" \¢ i ile tammlayiniz: M. 2.
v AACD 2D 2 DO, )

oY¢ S8 'Yy Ees-

Sekil 8. 014, 058, 074 ve 0101 kodlu 6grencilerim cevap kagitlari

5) Denklem: Fonksiyon bir denklem veya bir esitliktir.
Bu basliga 6rnek olarak sirastyla 083, 087 ve O111 kodlu 6grencilerin cevaplarinin fotograflar1 asagida
verilmistir.

4, Sizce fonksiyon nedir? Birkag ciimle
ile tammlayiniz: ST

“

Copyright © International Journal of New Trends in Arts, Sports &Science Education 12


http://www.ijtase.net/

K By I TASE ISSN: 2146 - 9466
AT J WWWw.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2018, volume 7, issue 4

4. Sizce fonksiyon nedir? Birkag ciimle
ile tanimlayiniz:

-

4, Sizce fonksiyon nedir? Birkag ciimle
ile tanmimlayimz:

N cremolilael Lo vSam i |

Sekil 9. 083, 087 ve 0111 kodlu dgrencilerin cevap kagitlari

Bu alt probleme ait bulgulara bakildiginda iigiincii sorunun basarisinin yiiksek olmadig1 goriilmektedir.
Bu durum direkt olarak ogrencilerin fonksiyon tamimina yeterince hakim olmadigiyla ilgilidir.
Ogrencilerin ¢ogunlugu fonksiyonun tanim kiimesindeki her degerin deger kiimesindeki elemanlarla
eslenmesi gerektigini ve tamim kiimesindeki her degerin yalmzca bir kez eslenmesi gerektigini
bilmemektedir (bkz. Sekil 4).

Bu alt problemin diger bir sorusu olan dordiincii soru basar1 testinin en 6nemli sorularmdan biridir bunun
sebebi ogrencilere direkt olarak fonksiyondan ne anladigi sorulmasi ve bu sorunun bu sekliyle birgok
calismada kullanilmasidir ( Vinner ve Dreyfus,1989; Tall ve Bakar, 1991). Bulgularda ayrintili olarak
Ogrencilerinin cevap kagitlarinin fotograflar1 {izerinden 6grenci cevaplar kategorilere ayrilmistir. Bes
kategori olarak cevaplar toplanmis ve ¢alismada elde edilen bu bes kategorinin Vinner ve Dreyfus (1989)
un elde ettigi alti kategorinin bir alt kiimesi oldugu goriilmiistiir (bkz. B6liim 2). Buradan su yorum
yapilabilir 6grencilerin zihnindeki Kavram Imaji iilkelere gore de cok farklilik gdstermemistir. Hatta
caligmanin yapildig1 6rneklem farkli olmasina ragmen benzer bulgulara rastlanmistir.

Ddrduncu alt probleme ait bulgular

Dordiincii alt probleme ait basar testindeki sorular 1, 2 ,11, 18, 19 ve 20 dir. Birinci soru agik uclu bir
sorudur. Soruda dogrusal bir grafik verip fonksiyon olup olmadigi sorulmus ve nedenini yazmalari
istenmistir. Ogrencilerin %44 i dogru yanitlarken sebebini dogru aciklayanlar %20 lerde kalmustir.
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Ikinci soru da acik uglu bir soru olup soruda; fonksiyon olmayan bir baginti grafigi verilip 6grencilere
fonksiyon olup olmadigi sorulmus ve nedenini yazmalari istenmistir. Ogrencilerin %35 i dogru
yanitlarken sebebini dogru yazanlar %10 da kalmstir.

11. soru ¢oktan segmeli bir soru olup bir secenekte sabit fonksiyon verilmis, diger seceneklerde fonksiyon
olmayan bagint1 grafikleri verilmistir. Ogrencilerin %28 i dogru yanitlanstir.

Bu ii¢ soruda da 6grencilerin "dikey dogru testi" denilen test yardimiyla soruyu ¢ézmeleri beklenmistir.
Dikey dogru testi 9. siniflar Matematik ders kitabinda 6rneklerle anlatilmaktadir. Miilakatlarda soruyu
dogru ¢dzen bir ¢cok &grencinin bu testi basariyla uyguladigi goriilmiistiir. 72 nolu dgrenciyle yapilan
miilakatta bu testi nasil yaptig1 sorulmus 6grenci testi nasil uyguladigini dogru bir bi¢imde anlatmigtir.
Asagida O72 ve 0101 kodlu égrencilerin cevaplarinin fotograflari verilmistir.
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Sekil 10. 0101 kodlu 6grencinin cevap kagidi
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Sekil 11. O72 kodlu &grencinin cevap kagidi

Bu alt problemin 1, 2 ve 11 nolu sorularmin bulgularina bakildiginda 6grencilerin grafigi verilen bir egri
ya da dogrunun fonksiyon olup olmadigini algilamalar1 yeterli diizeyde degildir. Ayrica fonksiyonun
sematik (Venn semasi) gosterimine gore, grafik gosterimine ait alginin ¢ok daha diisiik oldugu barizdir.
Bunun sebebi ¢Oziilen 6rneklerde fonksiyon grafigine ait uygulamalarin daha az yapiliyor olmasi olabilir.
Ogrencilerin az bir kismu dikey dogru testini basariyla uygulamistir. Fonksiyon grafiklerine ait alginin
belirlenmesi igin benzer sorular baska calismalarda da sorulmustur. Ornegin Tall ve Bakar (1991) 'm
yaptig1 arastirmada sabit fonksiyon grafigi verilip, coktan se¢gmeli bir soruda y=4 iin fonksiyon olup
olmadigr sorulmus (bkz. Bolim 2) ogrencilerin %31 i fonksiyon oldugunu belirtmistir. Bizim
caligmamizda ise 11 nolu soruda ayni soru y=3 i¢in sorulmus 6grencilerin %28 i dogru yaniti vermistir.
Meslek Liselerinin durumunda disiiniildiiglinde azimsanacak bir rakam olmadig1 goriilmekte ve
aragtirmadan elde edilen sonuglarin yurtdig1 bagka arastirmalarla benzer sonuglar verdigi gérilmektedir.
18., 19.ve 20. sorular klasik soru olup 6grencilerden fonksiyon grafiklerini ¢izmeleri istenmistir. 140
ogrenciden higbiri bu fonksiyonlardan herhangi birinin grafigini ¢izememistir. Bu durum 6grencilere
Miilakatlarda sorulmus tatmin edici bir cevap alimamamustir. Bu sorular x Gzeri n fonksiyonunun n=1, n=2
ve n=3 igin grafigidir. Bu grafikler aynen bu big¢imiyle miifredatta kazanimlarda yer almaktadir [MEB,
2015]. EK6 da Matematik dersi yillik plani verilmistir.

0100 kodlu &grenci basari testinde 14 soruya dogru yanit vermistir. Ayn1 zamanda 10. soruyu ¢dzen tek
ogrencidir. Bu 0Ogrenciyle gergeklestirilen miilakatta; 18, 19 ve 20 nolu sorularda grafikleri neden
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cizemedigi sorulmus, dgrenci grafik cizimlerini hatirlayamadigim ifade etmistir. 0100 kodlu dgrenciye
smifta d6gretmen “fonksiyon grafikleriyle ilgili 6rnekler yapti mi1?” diye soruldugunda 6grenci; evet
dgretmenimiz yapt: diye cevap vermistir. Yine O72 kodlu dgrenciyle yapilan miilakatta kendisine ayni
soru yoneltilmis: dgrenci vaktinin yetmedigini sdylemistir. Ogrenciye miilakatta, “simdi ¢izebilir misin?”
diye soruldugunda ise bir cevap alinamamistir. Bu durum fonksiyon grafiklerine ait alginin hi¢ olmadigini
gostermektedir. Bu bulgulardan su yorumda yapilabilir: Yillik Planda ve kazanimlarda yer almasina
ragmen fonksiyon grafiklerine ait uygulamalar sinif i¢inde yetersiz kalmaktadir.

Besinci alt probleme ait bulgular

Basar testinde besinci alt probleme ait sorular 14.ve 16. sorulardir. 14.soru acik uglu bir soru olup
fonksiyonun gesidinin belirlenip nedenini yazmalar1 istenmistir. Ogrencilerin %23 ii dogru yanit1 verirken
sadece %8 1 nedenini dogru agiklamustir.

16. soru ise ¢oktan se¢meli bir soru olup fonksiyonun tamim ve deger kiimeleri verilip segeneklerden
hangisinin birebir ve drten fonksiyon oldugu sorulmustur. Ogrencilerin %42 si dogru yaniti vermistir.

14. soruda sorulan fonksiyon birim fonksiyondur. Birim fonksiyon birebir ve 6rten bir fonksiyon olarak
hem y=x kural ve ayrica grafik gdsterimi, gerek yillik planda gerekse ders kitabinda ayrintili olarak
anlatilmakta, uygulamalarina yer verilmektedir. 14. soruda ise birim fonksiyon sirali ikili bigiminde
verilmistir. Bagar1 oraninin diisiik olmasi, 6grencilerde birim fonksiyonun algisinin yetersiz oldugunu
gostermektedir. Ayrica birim fonksiyonun grafik ¢izimi yapilirken apsis ve ordinat olarak bir say1 tablosu
yapilip ¢izim gergeklestirilir yani soruda verilen sayi ikilileri koordinat diizleminde isaretlenip ¢izim Oyle
gerceklestirilmektedir (M.E.B.). 72 nolu 0&grenci 14. soruya yanlis cevap vermistir. Kendisiyle
gerceklestirilen miilakatta nasil dislindiigii sorulmus, sayilar kendisiyle esleniyor o yiizden sabit
fonksiyon olmasi gerekir biciminde cevap vermistir. Buda gostermektedir ki: sabit veya birim fonksiyonu
ogrenciler genelde kuraliyla algilamaktadir.

16 nolu soruda ise basar1 yiizdesi nispeten daha iyidir. Buda 6grencilerin birebir ve orten fonksiyonun
siral ikili gosterimini daha iyi algiladiklarin1 bize gdstermektedir. Bu ylizdenin bu kadar yiiksek
¢ikmasinda sorunun ¢oktan se¢meli bir soru olmasida etkili olabilir. 99 nolu 6grenci 16. soruya dogru
yanit vermistir. Bu 6grenciyle gerceklestirilen miilakatta kendisine: Soruyu ¢ozerken nasil diisiindiigii
sorulmus, 6grenci: A ve C siklarinda iki defa eslenen sayilar var oysa B sikkinda her say1 tek bir sayiyla
eslenmisti diyerek dogru ¢6ziimiinii dogru bir ifadeyle belirtmistir. Buda gdstermektedir ki bu soruda
oldugu gibi Esleme bi¢ciminde ifadesi verildiginde birebir ve 6rten fonksiyon algisi oldukga iyidir.

Altinc alt probleme ait bulgular
Aragtirmanin altinct alt problemine ait testteki soru 13 nolu sorudur. Bu soru goktan secmeli bir soru olup
birim fonksiyonun grafigini 6grencinin bulmasini istemektedir. Ogrencilerin %26 s1 dogru yanitlamistir.

Bu soru birim fonksiyonun grafigi {izerine insa edilmis bir sorudur. Sorunun dogru yanitinda grafik
iizerinde (2,2) sirali ikilisi verilerek &grencinin birim fonksiyonun apsis ve ordinatinin esit olmasi
prensibinden hareketle soruyu ¢6zmesi istenmistir. Segeneklerin tamami dogrusal fonksiyon verilmistir.
Birim fonksiyonun birebir ve drten bir fonksiyon olarak grafik ifadesi ders kitabi1 ve kazanimlarda yer
almaktadir ayrica grafik ¢izimi yapilirken say1 tablosu yapilip (1,1), (2,2) gibi esit siral ikililer koordinat
diizleminde isaretlenip ¢izim yapilmaktadir. %26 lik bir basar1 bu konudaki alginin yetersiz oldugunu
gostermekle birlikte, grafik ¢izimi sorusu olan 19 nolu soruya gore basari orani ¢ok daha iyidir. Bunun
sebebi olarak: Ogrencilerin verilen bir grafigi algilamalarinin, y=f(x) bigimiyle verilip grafiginin
cizilmesinden c¢ok daha kolay olmasi olarak goriilebilir. Nitekim 18, 19 ve 20 nolu sorularda grafik
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cizilmesi istenmis ve hicbir 6grenci dogru ¢izimi yapamamustir. Miilakatlarda 13. soruyu yanlis yapan 72
ve 99 nolu dgrencilere: "Bu soruyu yanitlarken nasil diisiindiin?" bi¢iminde soru yoneltilmis ancak
anlamli bir cevap alinamamustir.

Yedinci alt probleme ait bulgular

Arastirmanin yedinci alt problemi yapilan basari testinde Kiz ve Erkek 6grencilerin hangisinin fonksiyonu
daha iyi algilayip algilamadiklarini sorgulamaktadir. Bunun i¢in SPSS 15.0 paket programinda ayrica
degerlendirme yapilmistir. Sonug da Kiz 6grencilerin basarisinin %29 Erkek dgrencilerin basarisinin ise
%30 oldugu tespit edilmistir. Bu da gostermektedir ki iki grup arasinda anlamli bir farklilik yoktur

SONUC, TARTISMA VE ONERILER

Bu caligmada, Meslek Lisesi 9. sinif dgrencilerinin fonksiyonlar konusuna iliskin algilar1 incelenmistir.
Fonksiyon kavramini anlama diizeyleri; Venn semasi, Liste yontemi, Kural ifadesi ve Grafik temsilleriyle
verilen bagintilarin fonksiyon olup olmadigini belirlemede ne kadar basarili olduklart incelenmistir.
Caligmanin bulgulari, Ogrencilerin  fonksiyon kavrami anlama diizeylerinin yetersiz oldugunu
gdstermistir. Ogrenciler igin fonksiyonun ne anlama geldigiyle ilgili calismalarda (Clement, 2001; Tall
and Bakar, 1991; Vinner, 1983; Vinner and Dreyfus, 1989; Akkog, 2006) benzer sekilde 6grencilerin
fonksiyon kavrami algisinin sinirh oldugu tespit edilmistir.

Arastirmanin birinci alt probleminin bulgularindan elde edilen sonug: 6grencilerin Fonksiyonun farkli
temsillerinden Venn Semasi temsilini, siral ikili temsilinden ¢ok daha iyi algiladiklarini gostermektedir.
Venn semasi temsilinde basar1 oran1 %67 olurken, sirali ikili temsilinde ise %58 de kalmistir. Bu durumu
daha once 11. siniflarla yapilan ¢alismada Akkog da tespit etmistir. Akkog (2006). Fakat benzeri yurtdisi
yayimnlarinda boyle bir durum yoktur. Buda iilkemiz miifredatinda Fonksiyon anlatimi yapilirken
Fonksiyonun sematik gosterimine daha fazla agirlik verildigini akillara getirmektedir.

Arastirmanin ikinci alt probleminin bulgularindan elde edilen sonug: 6grenciler islemsel olmayan
sorularda daha basarili olduklaridir. Islem yapmadan deger kiimesini bulma sorularinda basar1 %42 iken
islem gerektiren sorularda basar1 %9 da kalmistir.

Arastirmanin {igiincii alt probleminin bulgularindan elde edilen sonug: Ogrencilerin Fonksiyon sizce
nedir? Sorusuna verdikleri yanitlar bes kategoride toplanmistir. Bunlar:

1) Bagimlilik iliskisi

2) Esleme

3) Kume gdsterimi

4) Dogrular ve Grafik

5) Denklem ve Ejsitlik olup bu konuda yapilmis aragtirmalardan Vinner ve Dreyfus (1989), Tall ve Bakar
(1991) benzer sonuclar elde etmistir. Arastirmanin ikinci boliimiinde bu aragtirmalar ayrintili bigimde
anlatilmisti.

Arastirmanin dordiincii alt probleminin bulgularindan elde edilen sonug: 6grenciler fonksiyonun grafik
temsillerinde diger temsillere gore daha basarisizdir. Grafigi verilen bagintinin fonksiyon olup olmadigini
algilamalar1 daha zor gerceklesmekte, dikey dogru testini uygulayan Ogrencilerin sayist %10 larda
kalmaktadir. Fakat 18,19 ve 20 sorularda ise durum daha da kotiillesmekte 140 6grenciden higbiri verilen
fonksiyonlarin grafiklerini ¢izememektedir. Bu {i¢ sorunun bire bir aynilar1 ders kitabinda ¢izimleri yer
almakta ve yillik planda kazanimlarda bu grafiklerin ¢izimleri aynen bulunmaktadir [MEB, 2015].
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Arastirmanin besinci alt probleminin bulgularindan elde edilen sonug: 6grenciler birebir ve Orten
fonksiyon olup olmadigini anlamakta diger sorulara nispeten daha basarili olmustur. Bu alt probleme ait
acik uclu soruda %23 basar1 olurken, ¢oktan se¢meli soruda %42 basart vardir. Bunun nedeni her iki
soruda da islem yapmamasi ve sirali ikili temsilinde tanim ve deger kiimelerindeki elemanlar1 daha kolay
esleyebilmesi olarak aciklanabilir.

Aragtirmanin altinci alt probleminin bulgularindan elde edilen sonug: Ogrenciler birebir ve orten
fonksiyon grafigini algilamaktaki basarist %26 dir. Sorunun ¢oktan se¢cmeli bir soru olmas: bu yiizdenin
boyle olmasinda etkili olabilir. Fakat bir bagka birebir ve orten fonksiyon grafigi ¢izimi olan 19. soruda
ise basar1 oram1 %0 dir yani kimse bu fonksiyonun grafigini ¢izememistir. Buda miifredatta
Fonksiyonlarin grafik ¢izimlerinin uygulamalarinda bir eksiklik oldugunu distindlrtmektedir.

Arastirmanin yedinci alt probleminin bulgularindan elde edilen sonug: Kiz ve Erkek 6grenci guruplarinin
Fonksiyonu algilamaktaki basaris1 aynidir, iki gurup arasinda bir farklilik yoktur. Erkeklerde basar1 %30
iken Kizlarda %29 ¢ikmustir.

Meslek liseleri dogas1 geregi uygulamaya (meslek edinmeye) yonelik egitim vermektedir. Kavrama
yonelik 6gretim bi¢imi meslek lisesi 6grencisine sikici gelebilir. Buna bagh olarak, meslek lisesinde
ogretmenlik yapan matematik 6gretmenlerine Onerilerimiz :

1) Fonksiyon anlatilirken Fonksiyonun farkli gosterimlerine ayni1 derecede énem verilmeli, ilgili konu
Orneklerle daha fazla pekistirilmelidir.

2) Fonksiyon tanimi yapilirken Venn Semasi gosterimi yaninda es zamanli olarak diger gosterimler de yer
almalidir.

3) Fonksiyonun farkli gosterimlerinin anlatiminda o6rnekler somutlagtirilmali miimkiinse &grencilerin
brangina dair 6rnekleri kapsayan sorulara yer verilmelidir.

4) Fonksiyonun grafik goésteriminde, grafik ¢izimlerine agirlik verilmeli, farkli grafik 6rnekleriyle konu
zenginlestirilmelidir. Bazi sonuglar fonksiyonun grafigi ile agiklanabilir.

5) Fonksiyonun grafik ¢izimlerinde farkli bilgisayar programlar1 kullanilabilir ve grafik cizimi
somutlastirilabilir .

Dogal olarak bu arastirma daha ¢ok sayida meslek lisesi ve meslek lisesinde 6grenim gdren 6grencilerle
gerceklestirilebilir..Diger tiir liselerde benzer bir calisma yapilabilir ve meslek lisesinde yapilan benzer
caligmayla karsilastirilabilir. Cikan sonuglar nedenleriyle belirtilebilir.
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EXTENDED ABSTRACT

The goal of this study is to determine the comprehension levels of the ninth graders at vocational high
schools of the “subject of functions” in mathematics classes. In order to do this, an achievement test that
consists of classical, open-ended and multiple choice questions has been prepared. Using this
achievement test, it has been investigated that at what level the students understand certain concepts
related to functions --such as the definition, domain, codomain, range and the graph of a function and
one-to-one functions.This pilot study has been performed on 140 ninth-graders studying at a vocational
high school. Also, in order to obtain more detailed data, interviews have been conducted with 10 students.
While a qualitative analysis has been done for the data obtained from the interviews, the data of the
achievement test has been analyzed using SPSS 15.0 package.The results of this study shows that ninth
graders studying at vocational high schools have difficulties when defining the concept of functions. It is
determined that the majority of the students comprehend the Venn diagram presentations of functions
better. On the other hand, it is identified that they have more difficulties when understanding certain
concepts related to functions —such as domain, codomain, range-- and ordered pair presentations of
functions (compared to other presentations). It is also determined that they are very unsatisfactory on the
subject of graphical presentationsoffunctions.

Key Words: Mathematics education, functions, comprehension of function, vocational high school
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Abstract

The current environment of higher education is one of constant change. Individual faculty and staff are under great pressure, and
forced to cope and understand through their behavioral lens while navigating change processes. Institutions compete for students,
revenue, and are forced to adapt and innovate to improve consumer perception and demand, causing tremendous strain amongst
employees. Faculty and staff bear the burden to deliver better production and student outcomes, and they exhibit behaviors of
resistance or acceptance of change. The current study utilized a descriptive, non-experimental, correlational design to examine
higher education administrators, faculty and staff ratings of their level of tolerance of ambiguity, resistance to change, and level
of mindfulness across institutions of higher education. This quantitative study sought to identify the strengths of the relationship
between intolerance of ambiguity, resistance to change, and mindfulness. Findings included a significant relationship existing
between intolerance to ambiguity and resistance to change.

Keywords: Resistance, intolerance of ambiguity, mindfulness, higher education change.

INTRODUCTION AND BACKGROUND

Due to an uncertain future, external scrutiny, and increased financial pressures, the emotional stress
within higher education institutions is enormous. Change in higher education is a way of life, as
university stakeholders struggle to keep abreast of the latest technologies, methodologies, and competitive
advancements. Leaders are faced with unsustainable financial models, and tasked with rebuilding and
transforming their institutions, and often forced to face situations analogous to driving down roads while
building those same roads. Administrators, staff, and faculty are tasked with making it all work within an
increasingly faster-paced and efficient environment. The behavioral constructs of the individual reaction
to change is an essential piece of change success.

Bolman and Gallos (2011) described colleges and universities as complex institutions populated by a
hodgepodge of divergent missions at various stages of crisis, innovation, or development. Incoming
academic leaders struggle to interpret their new environment, yet their success at deciphering ambiguity is
essential in order to make decisions on what to change. Institutions are full of conflicting goals within
their most essential of missions (i.e., teaching versus research). Administrators, faculty, and staff struggle
to comprehend and navigate the ingrained governance and inertial processes (Bolman & Gallos, 2011).
Power structures exist within higher education institutions which can have an effect on the management
of change initiatives. The structures have layers, and persons within the layers can negatively or
positively affect the interpretation of the change initiative through dialogue, perhaps leading to resistance
(Knight & Trowler, 2000; Deneen & Boud, 2014).

Wilson (2013) described higher education institutions as becoming more homogenous due to competition,
causing imitation, and resulting in less diversity between institutions. However, higher education is also
changing rapidly to demonstrate differentiation to its student consumers, becoming unrecognizable to its
appearance from only a few decades ago. Students are more mobile than ever before, traveling
internationally and reducing great distances through the use of technology, increasing institutional and
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educational delivery choices. The traditional student demographic is shifting, and more students are
working and going to school at the same time. Faculty tenure is slowly disappearing, and use of adjuncts
is increasing. Pressure to survive as a college mounts on faculty and staff to demonstrate value and deliver
an attractive product to entice students to enroll (Staley & Trinkle, 2011). The higher education system,
so-called, has evolved drastically, and its inhabitants live in an environment of constant change.

Attitudes and Resistance to Change

Resistance routinely is considered the enemy of successful change (Waddell & Sohal, 1998). Cognitive
dissonance, often associated with resistance, is the state of mental discomfort experienced by an
individual caused by possessing conflicting cognitive ideas (Festinger, 1957). These individual states of
confusion or disconnect can occur during change efforts, and can lead to seemingly resistant behavior in
employees. The result of proposed change initiatives can cause cognitive dissonance in staff or faculty
members, who are uncertain how to interpret new information or why change is necessary. Nolan and
Nail (2014) conducted a quantitative research study with 81 university students as participants, and
concluded individuals who do not like change are more inclined to experience cognitive dissonance.
Additional findings included that dissonance was related more to practical rather than emotional reasons
in the individual. Lilly and Durr (2012) looked at cognitive dissonance theory in a quantitative study on
technological changes at work. The findings showed that leadership style and leader behavior can cause
cognitive dissonance in the employee, negatively affecting employee attitude toward accepting change.
Leaders, as change agents planning a change event, often overlook the promotion of a new mindset for
their employees as an essential part of the implementation plan (de Vries, Ramo, & Korotov, 2009).

It is human nature for people to become set in their ways over time. Similarly, organizations develop
systems and behaviors for performing tasks, becoming less flexible as their processes become refined.
This inertia restricts the ability of organizations to change or adapt (Hannan & Freeman, 1977). Levinthal
(1991) noted how as people and organizations become more experienced, alternative methods for
performing work are discarded for more efficient ones. This system of learning discourages
experimentation and inertia increases with organizational age. Organizational inertia has many causes, but
the condition in the end is similar: a built-in resistance develops within an organization because of the
behaviors of individuals, and any new solutions or changes must be well understood to loosen the hold of
inertia (Hannan & Freeman, 1984). Others describe inertia as the sum of the shared individual resistant
conduct. This effect works to slow or halt momentum in the change initiative (Wong-MingJi & Millette,
2002). As principles and processes are passed on in higher education institutions from one generation to
another, inertial practices become ingrained in the fabric of the institution (Lane, 2007). Sydow,
Schreyogg, and Koch (2009) reexamined studies on institutional reactions to technological advances and
concluded there are benefits to organizational inertia, but also a paradox. The very systems and processes
that become built-into organizations over time in order to protect its operations and provide stability can
threaten necessary changes to take place.

Most literature describes resistance to change as a natural process taking place in the human condition due
to uncertainty and fear (Connor, 1992; Kotter, 1995), and Piderit (2000) argued that resistance to change
could be lessened if uncertainty and fear was reduced. Leaders often place blame on employees instead of
taking responsibility of failed change initiatives themselves (Kotter, Schlesinger, & Sathe, 1986).
According to Smollan (2011), stakeholders at all levels resist change, and not simply non-managerial
employees. Alternatively, resistance and conflict are often considered necessary tools in the business
world to strengthen decisions. This was confirmed in a qualitative study of 98 CEOs and 21 top business
leaders. Specifically, the study showed decision quality was improved by functional conflict (Amason,
1996). Kezar (2013) suggested the most common causes of resistance were due to a lack of trust in
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leadership; lack of belief or understanding of the idea on which the change is based on; or developed
cynicism due to a history of other failed changes.

Organizational cynicism is a negative attitude towards the organization, management, leadership, or
peers. A feeling of distrust develops over time between individuals or groups within the organization.
Cynicism can become ingrained in the people, systems, and culture, making adaptation difficult.
Employees become accustomed to ineffective change or no change. They are demoralized that problems
cannot be fixed within the organization. The perception is management might not be telling their true
motives for change. The more change initiatives fail, the more pessimism, and the more embedded the
organizational cynicism (Ozler, Derya, & Ceren, 2011; Vance, Brooks, & Tesluk, 1996).

Mindfulness

Mindfulness has been defined as an open mind enabling the individual to perceive differences among
similar subjects and similarities among different subjects (Langer, 1993). Langer (1997) later added three
characteristics of mindfulness, which included a) creation of new categories, b) the state of being open to
new knowledge, and (c) possessing an awareness of more than one perspective. According to Dane
(2011), mindful people can separate their interpretations from biased mental shortcuts and ‘gut’ decisions,
and reflectively change them if necessary. Géartner (2011) offered that mindful people are more likely to
be thoughtful about new ideas and less allegiant to old decisions, creating new behaviors and less
resistance to change.

Weick and Sutcliffe (2006, 2007) argued mindfulness could become a collective group amongst like-
minded individuals who are more amenable to change, less susceptible to organization inertia due to their
adaptive practices, and together understanding the ‘big picture.’

Intolerance of Ambiguity

Frenkel-Brunswik was one of the first to present analysis of ambiguity tolerance and, defining intolerance
as “the tendency to perceive ambiguous situations as sources of threat” and tolerance as “the tendency to
perceive ambiguous situations as desirable” (Budner, 1962, p. 29). Budner (1962) created the Tolerance
of Ambiguity scale to understand the responses of individuals toward the concept of ambiguity. Martin
(1954) defined intolerance to ambiguity as individuals preferring structure and routine who were more
inclined to desire predictability and consistency, and more concerned about limiting ambiguous situations.
Ellsberg (1961) linked decision-making, risk tolerance, and tolerance of ambiguity, suggesting that
optimistic decisions relied on more favorable information, ignoring other cues, whereas more risk-averse
individuals made decisions by focusing on the least desirable information. Ellsberg’s description follows
Frenkel-Brunswik (1949), who described intolerance of ambiguity as a personality variable, and he found
that individuals intolerant to ambiguity would reject and reduce “ambiguous cognitive patterns” in favor
of certainty and the more familiar (p. 140). Frone (1990) found that individuals with a high intolerance for
ambiguity experienced greater stress in occupational roles where ambiguity was high, and management
should develop programmes to counteract the levels of ambiguity. Additionally, managers should be
trained to possess a level of awareness on tolerance of ambiguity, and the personality variable of
ambiguity tolerance should be considered during the hiring process so persons are best matched to a role
which matches their tolerance level (Frone, 1990).

METHODOLOGY
In this quantitative, non-experimental study, data was collected utilizing three instruments: Budner’s
(1962) Tolerance of Ambiguity Scale (TOA), Oreg’s (2003) Resistance to Change Scale (RTC), and the
Langer Mindfulness Scale (Pirson, Langer, Bodner, and Zilcha, 2012). Three additional questions were
added to the survey but were not considered in the results of this study. Univariate relationships among
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constructs were assessed using regression models. The mean, median, mode, standard deviation, and other
selected variables were measured through the use of descriptive statistics. The relationship between
factors of mindfulness and tolerance of ambiguity and their influence of resistance to change was
determined through linear regression analysis. The psychometric scores from each instrument and
resistance to change ratings to test the significance of the relationships between each subscale were
computed through the use of bivariate correlations, and statistical analyses were conducted in multiple
phases to investigate the relationship between the individual psychometric traits and resistance for higher
education employees.

In order to test for validity, the results were compared to a similar study using the same three instruments
conducted with several industries in the manufacturing sector in Kentucky (Dunican & Keaster, 2015).
The results were similar in all subscales, and across all population types.

Participants

The population was made up of faculty, staff, and administrators self-identifying as working full time at
U.S higher education institutions, and who volunteered to participate in the survey. A total of 38
participants completed the electronic survey designed to capture complete responses to a total of 51
guestions. Participants could not proceed through the survey unless all questions were answered. Three
persons did not complete the survey, and their responses were not included in these results. Participants
were reached through a process of snowball-sampling, which was used to access individuals from all
levels and within a variety of higher education settings. The qualitative survey was sent to known
participants, who had the option of sending the surveys to other individuals. Snowball sampling has been
criticized due to the potential for selection bias, which could limit the validity of the sample (Kaplan,
Korf, & Sterk, 1987). Another critique of snowball sampling methods is the samples are not random but
dependent on the choices of the initial respondents (Griffiths, Gossop, Powis, & Strang, 1993). According
to Van Meter (1990), the selection bias problem can be addressed in part through a large sample size,
which is not the case here, or through the replication of results. The authors argue that the validity of the
data is more reliable through use of the three thoroughly-researched instruments: Budner’s (1962)
Tolerance of Ambiguity Scale (TOA), Oreg’s (2003) Resistance to Change Scale (RTC), and the Langer
Mindfulness Scale (LMS) as described by Pirson, Langer, Bodner, and Zilcha (2012). Additionally, the
similarity in responses to a previous study in a different industry also adds validity to the collected data,
and a case could be made that these similarities constitute a replication of results (Dunican & Keaster,
2015).

Tolerance of Ambiguity Scale

Budner’s (1962) Tolerance of Ambiguity scale contains three subscales (novelty, complexity, and
insolubility) adding more specific detail underneath the ambiguity paradigm. The TOA mean (and not the
subscales) were considered in this study. The scale contains 16 items with ratings from 1 to 7. 1
represents a strong disagreement, or a greater tolerance of ambiguity. The higher score indicates greater
intolerance of ambiguity.

Resistance to Change Scale

Oreg (2003) created the Resistance to Change scale and its four subscales, which are: routine seeking
(RC), emotional reaction (ER), short-term focus (STF), and cognitive rigidity (CR). The scale contains 17
items with ratings of 1 to 6, with 1 indicating a lower level of resistance. The higher scores on the overall
scale or subscales indicate a higher resistance to change.
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Langer Mindfulness Scale

The Langer Mindfulness Scale (Pirson, Langer, Bodner, and Zilcha, 2012) contains 14 items and assesses
three subscales of mindfulness: novelty seeking (NS), engagement (E), and novelty producing (NP). The
7-point Likert scale ranges from 1 to 7, with 1 indicating strongly disagree to 7 as strongly agree. Higher
scores on the 7-point scale indicate greater levels of awareness and thinking.

Research Questions
1. What is the degree of relationship among the measures of Tolerance of Ambiguity and Resistance
of Change for staff and faculty at higher education institutions?
2. What is the degree of relationship among the measures of Mindfulness and Tolerance of
Ambiguity for staff and faculty at higher education institutions?
3. How are the psychometric mindset of mindfulness and tolerance of ambiguity related to
resistance of change for staff and faculty within higher education institutions?

RESULTS

The results presented in the current study provided correlations related to the responses of three validated
instruments. The demographics that were reported represented gender, education, the number of years at
the institutions, and the number of direct reports for the 38 participants. Other demographics related to
age and ethnicity was recorded, yet statistical analyses were not conducted due to the disproportion
distribution of the data collected.

Table 1. Demographic and Organizational Information of Participating Salaried Employees
(N = 38)

Variable Level n Percent

Gender Male 11 28.95

Female 27 71.05

Education 4-year College Degree 4 10.53

Master’s Degree or higher 34 89.47

Years at Institution 0 to 4 years 8 21.05

5 to 10 years 17 44.74

11 to 20 years 9 23.68

21 years or more 4 10.53

. . 8 21.05
Direct Reports 0 Direct Reports

22 57.90

< or =9 Direct Reports

. 8 21.05
> 10 Direct Reports

Note. Descriptive analyses were provided for values in the above table.
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The ages of the participants ranged from 28 to 65 years of age, and for ethnicity, 92% (34) were
Caucasian and 8% (4) were minorities. Due to imbalanced distributions, statistical analysis was not
performed for Age or Education. The frequency distribution reflected that 28.95% (11) were males, while
the remaining 71.05% (27) were females. More than twice as many females than males participated in the
study, yet there were little to no statistical differences for the outcome within gender. A one-way ANOVA
was conducted to compare whether males or females reacted differently to change, ambiguity tolerance or
change. Taken together, only one variable reflected a significant difference at the p<.05 level for
Cognitive Rigidity [F (1, 36) = 7.775, p = 0.008)]. Specifically, the results suggested based on the sample
size, indicates that males and females in this study were different in terms of flexibility for changing one’s
mind when faced with fluctuating conditions. The mean scores for males were greater than females,
which indicate males were less likely to change their minds, and females were more likely, or perhaps
more open, to changing their minds when faced with fluctuating conditions. Participants who possessed a
four-year degree represented 10.53% (4) and 89.47% (34) obtained a master’s degree or higher.

Table 2. Descriptive Statistics and Correlations among Reponses of TOA, LMS and Subscales, and RTC
and Subscales

Scales LMS_SNS [LMS_SNP |LMS_4E |TOA_Mean |RTC 5RS |RTC_4ER |RTC_4STF |RTC_4CR
LMS 5NS (53]

LMS_ 5P BT [55)

LMs 4E BB A (5]

TOA Mean -3 -0.19 0317 [58)

RFTC SRS AT Sh20m - 460 516 (73

RTC 4ER -a7 -0.295 S35 A467 La4r (77

HTC 45TF| 49" -390 - 3807 345 ABE™ J0gr (.70)

RTC 4CR -0 -0.147 -0.151 0.21% 0.063 -0.020 0.276 (67)
# of iterns 5 3] 4 16 G 4 4 4
Mean 6.10 542 5.97 332 287 319 280 357
50 7 1.15 0.82 0.54 067 0.40 0.80 0.7z

Mote. M = 38, Cranbach’s alpha reliabilities for each dimension/construct are listed in parentheses an diagonal. Cronbach's
Alpha measures indicated a high internal consistency amaong the items reflected in each scale. Cronbach's alpha reliability

coefficient normally ranges hetween 0 and 1.The closer the coefficient is to 1.0, the greater is the internal consistency of the
items (variables) in the scale.

*n = 05 level (two-tailed)

< 071 level (two-tailed)
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Table 3. Descriptive Statistics and Correlations Among Responses of the Total TOA, LMS, and RTC

Scales LMS_TotalMean TOA_TotalMean RTC_TotalMean
LMS TotalMean (.B86)

TOA_TatalMean -0.313 (578)

RTC TatalMean 583 566 [.633)
MNurmber of tems 14 16 17

Mean 040 33 302
Standard Deviation 0.78 0.54 0.56

MNote. N =38, Cronbach's alpha relizbilities for each dimension/construct are listed in parentheses on diagonal.

Mo subscales for Tolerance of Ambiguity were referenced in research. Cronbach's Alpha measures indicated a high
Internal consistency amang the items reflected in each scale.
o= 08 level {two-tailed)
M < 01 level (two-tailed)

Table 4. Descriptive Statistics and Correlations

among Responses Related to Operational and
Demographic Factors, TOA, LMS and Subscales, and RTC and Subscales

%‘E F: a] g E E i‘ i‘ g| %| ﬁ' 2 E| E| E 5|
i u 7] g n 74 g g w 7] 2 e 3] 3] o [3)
" | = r ¢ F |5 3|3 3 B & & & | E
AGE 4588 1086 100
YRSWRK| 679 1173 387 1.00
DRRPTS | 1020] 771|486 023 1.00
TOA_M 332 os4| 023 _ang 001 1.00
LMS_M 580 078 008 026 012 031 1.00
LMS_NS 10 oyl 008 018 031 33| g7 100
LMS_NP 542 115 001 035 0100 018 7" B41” 1.00
LMS_E 5920 osz| 03 022 013 032 eyt s 4" .00
RTC_M 32| ose| 006 0340 005 seg"| 563" -ace”| 4747 481" 1.00
RTC_RS 367 og7| 012 0200 001 a8 L&79") a4r4t| om0t -ae0t] T 100
RTC_ER 319]  ogo| 003 015 D06 44" .3 -aeg| 030 wf 519" 584" 100
RTC_STF| 280 ogo| 001 0200 -002) 345 400" 488" -3¢F| 380 e84 48" T0¢” 1.00
RTC_CR 351 7| 009 016]  -0os] 032 048] 000] 075 015 446" 007 002 028 100
Mote. M = 38. The correlation coefficient ranges fram -1 to +1, with -1 indicating a perfect negative correlation; +1
indicating a perfect positive correlation, and 0 indicating no correlation
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The first research question explored the degree of the relationships among Tolerance of Ambiguity (TOA)
and Resistance to Change (RTC). The findings were reported from the analyses of data collected from the
38 participants from a variety of higher education institutions. The total means scores between the two
constructs revealed a strong and significant relationship r (38) = .566, p < .001. Denoted by the strengths
of the relationships between two variables, Cohen’s (1988) explanation was implied for the coefficients,
which were values between .10 and .29 were measured as small or weak, those between .30 and .49 were
measured as medium or moderate, and values between .50 and 1.0 were measured as large or strong.
Individuals with higher scores had a tendency of exhibiting a high intolerance of ambiguity and those who
scored low were comparatively more tolerant of ambiguity. The researchers interpreted lower mean
scores (RTC mean score > 3.99) for Resistance to Change to reflect a positive disposition towards change
and higher scores inferred change as undesirable (RTC mean score > 4.00). Additionally, bi-variate
correlation analyses were conducted, accompanied with the means, standard deviations, and Cronbach’s
alpha. Cronbach’s alpha indicates the consistency of how closely a set of items are related as a group and
reflects a scale’s reliability. The resulting coefficient of reliability ranges from 0 to 1. The higher the
alpha coefficient indicates that more items have a shared covariance and have a higher probability in
measuring the same underlying concept.

The second research question used bivariate correlations to determine the strength of the relationships
between the psychometric constructs of mindfulness and tolerance of ambiguity. The total mean scores
related to the Pearson correlations indicated a small (weak) negative correlation r (38) = -.313, p < .005
and were not statistically significant, illustrating that the outcomes occurred by chance. There was not
enough evidence to state at this relationship exists in the population.

The last question explored how Mindfulness and Tolerance of Ambiguity related to Resistance to Change
in higher learning institutions. The means of both the Budner’s (In)Tolerance of Ambiguity Scale and the
Oreg’s Resistance to Change subscales reflected a strong positive relationship that was significant r (38) =
566, p < .001, with the exception of the subscale Cognitive Rigidity. Respectively, relationships revealed
that those who scored higher have a greater intolerance for change and those who scored lower have a
positive disposition towards change. There was not enough evidence to show correlations between the
mean scores for RTC_CR (cognitive rigidity) and TOA to be statistically significant. The results indicated
that the small positive correlation within the sample does not represent the population. More research is
required to determine the level of significance in a larger population.

Table 5. Scatterplot comparisons of TOA Total Mean to RTC Total Mean and Cognitive Rigidity

RTC_TotalMean

2007

RTC_TotMean vis TOA_TotMean

24 sk 3k 4
TOA_TotalMean

RTC_4CR

RTC_CR vis TOA_TotMean

4.007]

3o

F* Lnear = 0059

am af
TOA_TotalMean
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The mean of both the Mindfulness and the Oreg’s Resistance to Change subscales indicated a strong
negative relationship that was significant r (38) = -.563, p < .001. Again, Cognitive Rigidity was not
statistically significant.

The mean for responses for TOA, RTC, and Mindfulness indicated no significant statistical difference
across those participants with or without direct reports. Years at the institution also indicated no statistical
differences.

Limitations of Study

As with any study, the current research is limited to the decisions of the participants who volunteered to
partake in the study, the chosen research methods, and the topics selected to illustrate the overarching
topic of change, tolerance of ambiguity, and mindfulness. The participants in the study were from
different institutions. The instruments in the study focus on the perception of the individual, and their
inclination (or disinclination) toward resistance to change and ambiguity in a general way, as well as their
level of mindfulness. Change or fluctuation at each institution was not considered or compared, and the
imposed changes individuals faced at their institutions might have been different. Knowledge of cultural
and contextual factors may help to design future studies in the identification of the socio-structural
determinants of attitudes toward resistance, tolerance of ambiguity, and mindfulness, and how these
factors act as a hindrance toward change acceptance. Additionally, we did not define the level of change,
such as first-order or second-order change. The assumption made by the authors is that second-order
change would provoke a stronger negative response toward change amongst individuals who are more
likely to resist change, but exploration of this factor is for another study.

DISCUSSION AND CONCLUSION

Higher education environments are complex and bursting with moments of uncertainty. Change events
cause episodes of cognitive dissonance and resistance in employees struggling with low tolerance of
ambiguity. Employees must be flexible and become adaptable to changing environments and
demographics, internal and external influences, changes in management, shrinking budgets, and updates
for new laws and governing bodies.

Overall, participants in the survey were considered resistant to change (mean = 5.66). There was a
perfectly negative correlation found in the mean between tolerance of ambiguity and resistance to change,
indicating individuals with a high intolerance of ambiguity were more likely to be resistant to change.

The individual higher education employee needs to evolve along with essential change, adapting to the
new methods and environment. In this study, a correlation between tolerance for ambiguity and cognitive
rigidity was not found. This non-finding might indicate evidence of evolution, where the individual
prefers less ambiguity and may even resist change, but realizes the inevitability of change and still needs
to learn new methods due to change.

The participants were similar to the extent they are in a higher education environment, although they are
not necessarily in the same situation. This study considers working at a higher education institution as a
generalized environment, rather than a group of participants facing a specific situation and reacting to it.
However, it is also possible the responses in our study are indicative of higher education employees in
general, as the testing for the original scale by Oreg (2003) of 47 higher education faculty considering
their use of course web sites reveals remarkably similar RTC mean and subscale mean scores to our
study, as shown in the table below.
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Table 6. Comparison of current study to Oreg’s study (2003)

ISSN: 2146 - 9466
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Scales Oreg (2003) HE Standard Current studv HE Standard Deviation
faculty survey Deviation faculty, staff,
(n=47) administrators
(n=38}
RTC M 3.0 0.51 3.02 0.56
RTC RS 2.63 0.63 2.67 0.67
RTC_ER 3.28 0.73 3.19 0.90
RTC_STF 277 0.79 2.80 0.80
RTC _CR 3.42 075 3.51 0.72

In general, institutions need to consider new approaches to change in order to survive in the current higher
education environment. Higher education leaders, as change agents planning a change event, must
consider the promotion of a new mindset for their employees (de Vries, Ramo, & Korotov, 2009).
Consideration of the staff and faculty is of high importance, yet often overlooked as institutional leaders
seek to change and move from idea to implementation in the most expeditious manner. Successful change
is more likely to occur when employees are also willing to change, and knowing the underlying
psychometric conditions should give pause to leaders during implementation.

It is unclear if employees possessing intolerance for ambiguity seek positions in a less ambiguous
environment. Oreg and Nevo (2009) found a correlation between which job types or career individuals
choose and the environment of change associated with the position. In the past, many higher education
institutions were perceived as representing a more secure and certain environment. This reputation is no
longer fitting, and the individuals living in this current atmosphere may choose to adapt, resist, or move
on. Similar to the conclusions reached by Sydow, & Schreyogg, & Koch (2009), higher education is faced
with a paradox; the people and systems which have sustained the inertial processes in the past struggle
with necessary adaptations due to uncertainty and fear. Reacting to resistance in a climate of ambiguity
can cause difficulty even for change initiatives necessary for institutional survival.
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Oz

Bu arastirmada {iggen esitsizligini olustururken iki 6. smif dgrencisinin gergeklestirdikleri matematiksel diisiinme (MD)
gelisim asamalarin1 incelemek ve karsilastirmak amaglanmistir. Ogrencilerin MD gelisimleri ii¢ diisiinme diinyas: icinde
bulunan procept asamalar1 agisindan incelenmistir. Procept asamalari procedure, process ve procepttir. Arastirma durum
caligmasi olarak planlanmustir. 2017-2018 egitim-6gretim yilinda gerekli izinler alinarak Kocaeli ilinde ger¢eklestirilmistir.
Matematik bagar1 diizeyi yiiksek ve diisiik diizey olarak belirlenen iki 6. siif dgrencisi ile yari-yapilandirilmig goriismeler
gerceklestirilmistir. Ogrencilere {iggen esitsizligini olusturmalar1 beklenen bir durum sunulmustur. Arastirma sonucunda,
matematik basar1 diizeyi yiiksek diizey olarak belirlenen 6grencinin tiim procept asamalarini gosterdigi; fakat diisiik diizey
olarak belirlenen 6grencinin sadece procedure agsamasinda MD gergeklestirdigi goriilmiistiir.

Anahtar Terimler: Uggen esitsizligi, matematiksel diisiinme (MD), ii¢ diisiinme diinyasi, procept.

Abstract

In this study, it was aimed to examine and compare the developmental stages of mathematical thinking (MD) by two 6th
grade students. The MD development of students was examined in terms of procept stages within the three thinking worlds..
Procept stages are procedure, process and procept. The research was planned as a case study. After obtaining the necessary
permits, it was realized in 2017-2018 academic year in Kocaeli province. Semi-structured interviews were conducted with
two 6th grade students whose math achievement level was high and low. Students were presented with a situation that was
expected to form triangle inequality. As a result of the research, the student whose math achievement level was determined as
high level showed all the procept stages; however, it was observed that the student who was determined as low level only
performed MD at the procedure stage.

Keywords: Triangle inequality, mathematical thinking, three thinking world, procept.

GIRIS

MEB (2017) matematik ogretim programinin genel amaglari arasinda; 6grencilerin problem ¢6zme
sirecinde kendi diisiince ve akil yiriitmelerini rahatlikla ifade edebilmeleri, giinlik hayat
problemlerini matematiksel diislinme ile yorumlamalar1 ve degerlendirmeleri yer almaktadir.
Matematiksel diiginme (MD), bireylerin karsilastiklari bir problemi yorumlayabilmeleri ve
¢Oziimleyebilmeleri i¢in gerekli olan ve birey tarafindan agiklanabilen bir siirectir. MD, insanlarin
yasamlarinda karsilastiklar1 olaylara, amacli, sistematik, dogru, kesin ve en kisa yoldan anlam
kazandirmalarimi saglayan onemli bir kavram olmaktadir (Sevgen, 2002). Bdylece, problemle ortaya
¢ikan diistinme stireci olusur (Kalayci, 2001). Breen ve O’Shea (2010) ise MD Uzerine literatir(n
sentezini yaptiklar1 g¢alismada matematiksel diistinmeyi varsayimda bulunma, akil yiiriitme ve
kanitlama, soyutlama, genelleme ve 6zel durumlar {izerinde ¢alisma seklinde siirecleri i¢eren bir biitiin
olarak tanimlamuglardir. Blitzer (2003) MD’ nin dongusel olarak devam eden bir siire¢ oldugunu

! Bu galigma 2. yazarin damsmanliginda devam etmekte olan 1. yazarmn “Ortaokul Ogrencilerinin Matematiksel Diisiinme
Siireclerinin ve Matematiksel Dil Becerilerinin Matematigin Ug Diinyas1 Kuramsal Cercevesine Gore Incelenmesi” baslikli
doktora tezinden iiretilmistir ve aragtirmanin bir boliimii 13. Uluslararas1 Balkan Egitim ve Bilim Kongresi’ nde sunulmustur.
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belirtmisgtir. Bu anlamda MD formiil ve kurallari uygulamak degildir. Bireyin kendi yoéntemini
gelistirmesidir. Bu baglamda ogrencilerin MD becerilerini gelistirecek 6grenme ortamlarinin
olusturulmasi ve bu 6grenme ortamlar1 olusturulurken farkli 6grenme yaklagimlarinin kullanilmasi
o6nem kazanmaktadir (Bukova Giizel, 2008). MD’ de bireyler olaylar1 ve problemleri anlama, agiklama
ve yorumlamada degisik yollar1 tercih etmektedirler (Coskun, 2012). Sonug olarak, MD kurallar1 belli
salt deduktif ¢ikarimdan ibaret degildir; her asamada kisinin deneyim, sezgi, yaratici imgelem ve zeka
giiciinii gerektirir (Yildirrm, 2004). MD cesitli diisiinme bigimlerine sahiptir. Bunlardan biri de
geometrik diisiinmedir. Geometrik diisiinme ise, bireylerin geometrik kavramlar ve sekiller arasindaki
iligkileri kesfetmeleridir.

Ug diisiinme diinyas;, MD’ de bireysel gelisime odaklanan bir sirectir (Tall, 2007). Ona gére siireg,
olay olgu ya da etkinlikleri algilama ile baslar, isleme ile siirdiiriiliir ve harekete gecme ile sona erer
(Tall, 1995). MD asamali bir siirectir. Tall’a (1995) gore matematiksel gelisim dis diinyadaki
nesnelerin algilanmasi ve bu algi lizerine yapilan eylem ile baslar. Ardindan algi ve eylemin sembolik
olarak yansimasi s6z konusudur. Ornek olarak geometrinin sekillerin algilanmasi ile olusmaya
baslayarak eylem ve yansimalarin destegiyle pratik Ol¢limlerden teorik ispatin elde edilmesidir
(Coskun, 2012). Islem sonucunun Ve islemin sembolik olarak gdsterilmesi procept kavramu ile ifade
edilir (Gray ve Tall, 1994). Procept teorisine gore bir 6grencide MD gergeklesmesi procedure, process
ve procept seklinde birbirini takip eden {ic asamada meydana gelmektedir. Procedure kisminda birey
bir islemi siirekli tekrar eder. Siirekli tekrar ettikge islemi neden yaptigi hakkinda gerceklestirdigi
diisiinme kismi process kismidir. Ardindan artik islemi ve siireci sembolik olarak diisiinmeye
basladiginda ise procept kismi gerceklesir. Bu anlamda sembolik ifade ii¢ diisiinme diinyasinda
onemlidir.

Ucgen esitsizligi, matematik &gretim programina gére 8. simfta yer alan bir konudur. Ucgen
esitsizligi, o6grencilerin daha 6nce iicgenler konusunda 6grendigi bilgileri kullanmalar1 gereken bir
konudur. Ucgen kavranu ilkokuldan itibaren o&grencilerin zihinlerinde olusmasi beklenen bir
kavramdir. Uggen esitsizliginde dgrenciler her iicgende gecerli olmak iizere esitsizligi sembolik olarak
8. smiftan itibaren ifade edebilmektedirler. Bu anlamda tiggen esitsizliginin konu olarak sembolik
ifade igermesinden dolayr ¢ diisinme diinyasina uygun oldugu distnilmektedir. 6. smf
ogrencilerinin bu konuyu daha 6nce gérmemelerinin ise MD’ nin olusumunu incelemek igin detayli
bilgiler saglayacagi varsayilmistir. Bu aragtirmada 6. simif 6grencilerinin MD gelisimleri siireg
agisindan incelenmis ve MD gelisim agamalar1 dikkate alinmistir. Bu anlamda aragtirmada iki 6. sinif
Ogrencisinin liggen esitsizligini olusturmada ortaya ¢ikan MD gelisimlerini {i¢ diisiinme diinyasi i¢inde
yer alan procept asamalar1 agisindan incelemek ve karsilastirmak amaglanmistir.

YONTEM

Aragtirmada Ogretim programi icerisinde daha 6nce karsilasmadiklar1 bir konu olan tiggen esitsizligine
dair 6. simifta 6grenim goren iki 6grencinin MD gelisim asamalarini incelemek amaglandigindan
arastirma nitel arastirma deseni olarak tasarlanmistir. Arastirma durum c¢alismasi olarak planlanmaistir.
Aragtirmada iki 6. siuf Ogrencisi ile yar1 yapilandirilmis goriismeler gerceklestirilmistir.
Aragtirmacilar tarafindan 6. sinif 6grencilerinin secilmesinin nedeni, daha 6nce bu konuyu gérmemis
olmamalart ve bilmedikleri bir kavrami olusturma siirecinde ortaya ¢ikan MD gelisim asamalarini
detayli inceleme olanagi sunmasi olarak diigiiniilmiistiir. Goriisme yapilan 6. smif 6grencileri kolay
ulagilabilir durum &rneklemesi ile se¢ilmistir. Ayrica bu iki 6grencinin segiminde matematik dersi not
ortalamalar1 dikkate almmustir. Arastirmacilar tarafindan matematik dersi not ortalamasi 45 olan
Ogrencinin basar diizeyi diisiik diizey, not ortalamas1 90 olan dgrencinin basar diizeyi ise yiiksek
diizey olarak belirlenmistir. Arastirma gerekli izinler alindiktan sonra 2017-2018 egitim- 0gretim
yilinda gerceklestirilmistir. Her bir goriisme yaklasik 30 dakika siirmiistiir. Arastirmacilar tarafindan
Ogrencilere tiggen esitsizligine yonelik bir durum sunulmustur. Burada 6grencilerin tiggenin bir kenari
5 cm ve diger kenar1 9 cm ise Uglincii kenarmm uzunlugu hakkinda neler soyleyebilecekleri
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sorgulanmistir. Ogrencilere bu etkinlik igerisinde onlarin diisiinme siireclerini ortaya ¢ikarmasi
amaglanan sorular yoneltilmistir. Ogrencilerden gériisme sonucunda iiggen esitsizligini ifade etmeleri
ve sembolik olarak belirtmeleri beklenmistir. Ogrenci goriismeleri betimsel analiz dogrultusunda
analiz edilmisgtir.

BULGULAR

Bu boliimde arastirmaya katilan iki 6grenci ile aragtirmacilar (A) tarafindan yapilan goriismeler ayri
ayr1 sunulmustur. Matematik basar1 diizeyi yiiksek diizey olarak belirlenen dgrenci (O1) ile yapilan
goriismelerden elde edilen bulgular degerlendirildiginde; Ggrencinin ilk olarak ag¢i Olgiisiiyle kenar
uzunlugu kavramlarmi birbirine karistirdig1 belirlenmistir. Ogrenci ile yapilan gériisme ve dgrencinin
bu soruya ait ¢izimi Sekil 1’ de gosterilmistir.

“A: Uciineii kenar uzunlugunu kag segebilir?

Ol1: Ka¢ segebilir hmm liggenin i¢ agilarimin toplami 180
edivordu 9 ile 5 i toplarim 9 artt 5 14 eder: 180 den 14 ii
cikartirim 166 bulurum burayi.

A: Peki agt dlgiisiivle uzunluk aynr sey midir?

O1: Havur:

Sekill. Basar1 diizeyi yiiksek diizey olan 6grencinin ag1 Olgiisliyle kenar uzunlugunu karistirdigi
cevabi

Burada Ogrencinin daha onceden Ogrenmis oldugu bilginin MD Uzerine etkisi gorilmektedir.
Ogrencinin burada gelistirdigi MD becerisi procedure agisindan bir rnek olusturmaktadir. Daha sonra
ogrenciye 14’ 1 c¢ikarmasinin nedeni sorulmus ve goriismenin ilerleyen siirecinde 6grenci yaptigi
hatay1 fark etmistir. Ardindan 6grenci deneyerek iigiincii kenarin uzunlugunu bulmak istemistir.
Ogrenci ile yapilan goriismeden kesitler Sekil 2° de gdsterilmistir.
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A 147 erkardin neden?

Od: Ciinkdi ie actlarm dive gev vaptim hmm o zaman benim
vaptigim vanliy oluyor..

Azx Peki nasil diisiinitlmelr kag olabilin?

01: Herhangi bir sayvt olabili:

A:Hangi savilar?

O1:1 olabilir 2 olabilir:

A:FPelei i dener misin?

O1:(cizivor) Arvada boslik oldu.. Uggen olugmad..

Sekil2. Basar1 diizeyi yiiksek diizey olarak belirlenen 6grencinin kenar uzunlugu ile a¢1 Sl¢iisiinil
karistirdigini fark etmesi

Ogrenci daha sonra bir iiggen cizmis ve kenar uzunlugunu dlgmistiir. 1 cm uzunlugunu denediginde
ise tiggen olusmadigini fark etmistir. Ogrenci verilmeyen kenar uzunlugunu 6l¢tigiinde ise uzunlugu
6,5 cm olarak bulmustur. Ogrencinin ¢izimi Sekil 3’ de gosterilmistir.

Sekil3. Basar1 diizeyi yiiksek diizey olarak belirlenen 6grencinin tiggen ¢izimi

Daha sonra dgrenciden ticgen esitsizligine ulasmasim saglayacak 15 cm, 4 cm gibi bazi uzunluklari
denemesi istenmistir. Ogrenci bu uzunluklar1 dlgerek denediginde iicgen eslts1zllg1ne ulasabilmigtir.
Ogrencinin bu siiregte gosterdigi MD becerisi process asamasina uygundur. Ogrencinin olabilecek
uzunluklari ifade ettigi siire¢ Sekil 4’ de gosterilmistir.
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O1: Samrum iki kenarin uzunlugu toplami.. Bu yiizden 15¢m ve
14 em olmadr ama 13 cm oldu. Burast 9 burasi 5 ise 9 artt 5 14
eder burasi 14 olmuyor: yani 14 den asagist olabilir:

A:Peki 4 olabilir mi?

O1:4 olamaz..Ciinkii bu sefer 9 dan 5 ¢ikartirsak 4 olur.O
zaman 4 den biiyiik 14 den kii¢iik olacak..

Yani 5,6,7,8,9,10,11,12,13 olabilir.

Ol R -y lr LET

Sekild. Basar1 diizeyi yiiksek diizey olarak belirlenen 6grencinin liggen esitsizligini ifade etmesi

Ogrenciden daha sonra esitsizligi sembolik olarak ifade etmesi istenmis ve Ogrenci esitsizligini
sembolik olarak gosterebilmistir. Sonug olarak bu 6grenci MD becerisi olarak procepte ulagmustir.
Ogrencinin sembolik ifadesi Sekil 5’ de belirtilmistir.

Sekil5. Basar1 diizeyi yiiksek diizey olarak belirlenen 6grencinin sembolik ifadesi

Matematik basar1 diizeyi diisiik diizey olarak belirlenen dgrenci (02) ise verilen durumu énce sozel
olarak aciklamaya calismustir. Ogrenci procedure olarak diisinme gerceklestirirken, process ve
procepte ulasamamistir. Ayrica Ogrenci liggenin mutlaka iki kenarnin esit olmasi gerektigini
savunmustur. Ogrenci ile yapilan goriismelerden kesitler ve dgrencinin iicgen ¢izimi Sekil 6> da
verilmistir.
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02: Kenarlart esit olur: Yani iki kenar esit olur:
Ustincti kenart da 9 cm olur:

A:Peki baska bir uzunluk olabilir mi?
(jZ:Bc'iyie olmast i¢in esit olmasi lazim.

A:Hep egit mi olmast gerekir?

02:5 cm de olabilir:

A: 14 cm olabilir mi?

02:Olama.

A: 13 em olabilir mi?

02:0lamaz..Hep egit olmasi lazim.

Sekil6. Basar diizeyi diisiik diizey olarak belirlenen 6grenci ile yapilan goriigmeden alintilar

Basar diizeyi diisiik diizey olarak belirlenen 6grenci tiggen esitsizligine yonelik bir diisiinme asamasi
gdsterememistir. Ogrencinin {icgenin hep ikizkenar iiggen olmasi gerektigini sdylemesi, Uicgen
kavramina dair yanlis kavrayisa sahip oldugu seklinde yorumlanmaistir.

TARTISMA ve SONUC

Bu arasgtirmada matematik basar1 diizeyleri yiiksek diizey ve diisiik diizey olarak belirlenen iki 6. sinif
ogrencisinin MD gelisimleri kargilagtirilmigtir. Konu olarak {iggen esitsizligi se¢ilmis ve 6grencilerin
esitsizligi olusturma siirecinde ortaya ¢ikan MD gelisimleri ii¢ diisiinme diinyasi iginde yer alan
procept asamalari agisindan incelenmistir.

Aragtirmada ortaya ¢ikan sonuclar degerlendirildiginde basar1 diizeyi yiiksek diizey olarak belirlenen
ogrencinin MD gelisim basamaklar1 agisindan procedure, process ve procept agamalarinin hepsini
gosterdigi belirlenmistir. Ogrenci ilk olarak bir iiggen cizmis ve iiciincii kenar uzunlugunu dlgerek
procedure asamasinda bir diisiinme gerceklestirmistir. Ardindan birgok kenar uzunlugunu deneyerek
process asamasina dogru bir disiinme gerceklestirmis ve sonug¢ olarak iiggen esitsizligini
olugturabilmistir. Ayrica esitsizligi sembolik olarak da agiklayabilmis ve bdylece procept asamasinda
bir diisiinme gostermistir. Uggen esitsizligi 8. simfta 6grenilen bir konudur. Fakat, 6. smifta grenim

Copyright © International Journal of New Trends in Arts, Sports &Science Education 39


http://www.ijtase.net/

| s ISSN: 2146 - 9466
LRI lJ I A E www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2018, volume 7, issue 4

gdren bir 6grencinin de esitsizligi olusturabildigi ve sembolik olarak ifade edebildigi goriilmiistiir.
Ogrenci ac¢1 kavramiyla uzunluk kavramini basta birbiriyle karistirnis olsa da goriisme siireci
ilerledikce hatasini fark etmistir. Ayrica dlgerek iki kenar uzunlugu verilen bir iiggenin ti¢lincli kenar
uzunlugunu bulabilecegini diigiinmiistiir. Matematik basar1 diizeyi diisiik diizey olarak belirlenen
Ogrenci ise esitsizlige ulasamamuistir. Ogrenci sadece verilen ifadelere odaklanmustir. Sdireci
agiklamakta zorlanmistir. Ayrica 6grencinin sahip oldugu yanhs kavrayislarin etkisi gorilmistiir.
Ogrenci iiggenin iki kenarinin hep esit olmasi gerektigini savunmustur. TUrnukIG (2009) de
calismasinda 6grencilerin onceki bilgilerinin {iggen esitsizligini olugturmada sorunlar yaratabilecegini
belirtmistir. Ayrica 6grencilerden kendi tiggenlerini ¢izmeleri yerine, ¢izilmis tiggenler vermenin daha
dogru olabilecegini savunmustur. Boylece 6grenciler farkli {iggenleri inceleyebileceklerini belirtmistir.
Bu arastirmada da ortaya cikan ag1 olgiisti ile kenar uzunlugunun karistirtlmasi ve tiggenin hep iki
kenarinin esit olmasi gerektiginin savunulmasi bu duruma 6rnektir.

Sonug olarak, basari diizeyi yiiksek olarak belirlenen 6grencinin liggen esitsizligini olusturmada MD
gelisimi acisindan tiim procept asamalarini gosterdigi, basar1 diizeyi diisiik diizey olarak belirlenen
Ogrencinin ise procedure asamasindan process asamasina gecemedigi belirlenmistir. Ayrica gerekli 6n
ogrenmeler var oldugunda 6. smif dgrencilerinin esitsizlige ulasabildigi goriilmiistiir. Ogrencilerin
onceki dogru ya da yanlis olarak 6grenmis olduklar1 bilgilerin, yeni bilgi olusumunda etkisi s6z
konusu oldugundan 6gretmenlerin ders planlarin1 hazirlarken bu duruma dikkat etmeleri gerektigi
disiiniilmektedir. Ayrica MD gelisim asamalart agisindan dersler diizenlenebilir ve 6grencilerin 6n
ogrenmelerindeki sikintilarin neler oldugu aragtirabilir.
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EXTENDED ABSTRACT
Mathematical thinking (MD) is a process that can be explained by the individual, which is necessary
for individuals to interpret and solve a problem they face. MD is an important concept that enables
people to give meaning to the events they encounter in their lives with purpose, systematic, correct,
precise and shortest way (Sevgen, 2002). Thus, the thinking process that occurs with the problem
occurs (Kalayci, 2001). The three thinking worlds are a process that focuses on individual
development in MD (Tall, 2007). According to the theory, the process begins with the perception of
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the event or activity, it is continued by processing and ends with action (Tall, 1995). The symbolic
representation of the process result and the process is expressed in the concept of procept (Gray and
Tall, 1994). According to the Procept theory, the occurrence of MD in a student occurs in three
consecutive stages as procedure, process and procept. In the procedure part, the individual repeats a
process continuously. The process part is the part of the thinking that it makes about the process as it
repeats. Then when the process and the duration begins to think symbolically, the procept section
takes place. In this sense, symbolic expression is important in three thinking worlds. Triangle
inequality is a subject taught in the 8th grade according to the mathematics curriculum. It is assumed
that the 6th grade students will not have previously discussed this topic and will provide detailed
information to examine the formation of MD. In this study, MD development of 6th grade students
was examined in terms of process and MD development stages were taken into consideration. In this
sense, it was aimed to investigate and compare the MD developments in the formation of the
triangular inequality of two 6th grade students in terms of the procept stages within the three thinking
worlds. The research is case study. Semi-structured interviews were conducted with two 6th grade
students. The 6th grade students who were interviewed were selected by using easily accessible status
sampling method. Also in the selection of these two students mathematics grade point average was
taken into consideration. The achievement level of the student whose mathematics grade was 45 in the
average was determined as low level and the success level of the student whose grade point average
was 90 was determined as high level by the researchers. The research was conducted in 2017-2018
academic year after the necessary permissions were obtained. Each interview lasted about 30 minutes.
A situation for triangle inequality was presented to the students by the researchers. The students were
asked questions that were intended to reveal their thinking processes in this activity. When the results
of the study were evaluated, it was determined that the student, who was determined as a high level of
success, showed all the stages of the procedure, process and procept in terms of MD development
steps. The student was able to form the triangle inequality and explain it symbolically. Triangle
inequality is a subject learned in the 8th grade. However, it was seen that a student studying at the 6™
grade could also create inequality. Although the student initially confused the concept of angle with
the other, he noticed his mistake as the interview process progressed. He also thought that by
measuring the length of the two sides of a given triangle could find the third side length. The student
whose mathematics achievement level was determined as low level did not reach inequality. The
student only focused on the statements given. He was difficult to explain the process. In addition, the
effects of misconceptions observed. Turnlkli (2009) stated that the students' previous knowledge
could create problems in creating triangular inequality. She also argued that it would be more
appropriate for students to give their triangles. As a result, it was determined that the student whose
success level was determined as high showed all the procept stages in terms of MD development in
terms of triangular inequality, and the student whose success level was determined as low level could
not pass from the procedure stage to the process stage. In addition, it was seen that 6th grade students
had access to inequality when necessary pre-learning was available. It is thought that teachers should
be aware of this situation when preparing the lesson plans, as the information that the students have
learned correctly or wrongly before, has an effect on the formation of new knowledge. In addition,
courses can be organized in terms of the stages of MD development and they can investigate the
problems of students in their prelearning.
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