JE Volume 5, Issue 1 TurkiSh JOurnaI Of
| Education

www.turje.org ISSN: 2147-2858

Turkish Journal of Education, prepared exclusively by professionals, is a
refereed journal publishing original manuscripts in the field of education.

January, 2016

“Ankara Fen”, Ankara, Turkiye- Abdulkerim Giir, 2011
Volume 5 Issue 1 Content

Extended Summa
Hopelessness level and future Lttt telh erizo ol
Uzeyir Ogurlu P Ogrencilerinde umutsuzluk ve 4-17

expectations of gifted students e mep——

3 7th grade students’ mathematical Yedinci sinif 6grencilerinin kuvvet
Umran Betiil Cebesoy & . ! Inci sinit ogrencilerinin kuvv

. . . difficulties in force and motion ve hareket Unitesi’nde yasadiklari 18-32
Betil Yeniterzi . .
unit matematiksel zorluklar
Tirkiye'de teknolojik pedagojik Trends in studies on technological
Cemal Hakan Dikmen alan bilgisi tGizerine 2009-2013 pedagogical content knowledge in 33-46
Veysel Demirer yillari arasinda yapilan Turkey between 2009 and 2013
calismalardaki egilimler years

BILSEK | Azerbaycan Avenue 16/21 46100 Kahramanmaras/Turke


http://www.turje.org/

sournal Name: T UFKISh Journal of Education Tirk Egitim Dergisi

Acronym:

Turkish and English Quarterly Publishing Scientific Peer Reviewed Online Journal

ISSN: 2147-2858

Year: 2016, Volume: 5 Issue: 1
URL: www.turje.org

Email: turjeonline@gmail.com

Address: Azerbaycan Avenue 16/21 46100 Kahramanmarag/Turkey

Turkish Journal of Education TURNS

Editor in Chief
Prof.Dr. Selahiddin Ogulmis
Assoc. Prof. Dr. Mehmet Tekerek

Executive Editors

Editorial Board Editorler Kurulu

Assist.Prof.Dr. Umran Betiil Cebesoy (Usak University)

Field Editors for Volume (5) Issue (1)

Special Education
Ozel Egitim

STEM Education
FeTeMM Egitimi
Teacher Training
Ogretmen Yetistirme

Editorial Board Members

Assoc.Prof.Dr. Selahattin Avsaroglu (Necmettin Erbakan University)
Assoc.Prof.Dr. M.Sencer Corlu (ihsan Dogramaci Bilkent University)

Assoc.Prof.Dr. Kadir Bilen (Alanya Alaaddin Keykubat University)

Art Education
Sanat Egitimi
Computer Education and Instructional Technology
Bilgisayar ve Ogretim Teknolojileri Egitimi
Curriculum Development in Education
Egitimde Program Gelistirme
Education Management
Egitim YOnetimi
Engineering Education
Mihendislik Egitimi
Foreign Languages Education
Yabanci Diller Egitimi
Philosophy and Related Fields Education
Felsefe Grubu Egitimi
Physical Education and Sport
Beden Egitimi ve Spor
Mathematics Education
Matematik Egitimi
Measurement and Evaluation in Education
Egitimde Olcme ve Degerlendirme
Science Education
Fen Egitimi
Social Sciences Education
Sosyal Alanlar Egitimi
STEM Education
FeTeMM Egitimi
Special Education
Ozel Egitim
Teacher Training
Ogretmen Yetistirme
Psychological Counseling and Guidance
Psikolojik Danismanlik ve Rehberlik
Technology Education
Teknoloji Egitimi
Turkish Language Education
Tirkce Egitimi
Proof Reading
English Language

Prof.Dr. Adnan Tepecik (Baskent University)
Assoc.Prof.Dr. Hakan Tizin (Hacettepe University)

Assist.Prof.Dr. Cem Babadogan (Ankara University)

Prof.Dr. Niyazi Can (Kahramanmarag Sitgliimam University)
Assoc.Prof.Dr. Izzet Dés (Kahramanmaras Siitgliimam University)

Prof.Dr. Kurt Becker (Utah State University)

Assoc. Prof. Dr. Mehmet Tekerek (Kahramanmarag Siitgliimam University)
Assist.Prof.Dr. Ekaterina Arshavskaya (Utah State University)

Dr. Yasemin Yelbay Yilmaz (Hacettepe University)

Assoc.Prof.Dr. Mehmet Ali Dombayci (Gazi University)
Prof.Dr. Okkes Alpaslan Gengay (Kahramanmaras Siitciiimam University)
Prof.Dr. Safure Bulut (Middle East Technical University)

Assist. Prof.Dr. Erkan Hasan Atalmis (Kahramanmaras Sitgliimam University)

Prof.Dr. Bayram Costu (Yildiz Technical University)
Assoc.Prof.Dr. Pavol Prokop (Trnava University)
Assoc.Prof.Dr. Adem Ocal (Gazi University)
Assoc.Prof.Dr. Siileyman Yigittir (MoNE of Turkey)

Assoc.Prof.Dr. M.Sencer Corlu (Ihsan Dogramaci Bilkent University)
Assoc.Prof.Dr. Selahattin Avsaroglu (Necmettin Erbakan University)
Assoc.Prof.Dr. Kadir Bilen (Alanya Alaaddin Keykubat University)

Assist.Prof.Dr. Ramin Aliyev (Hasan Kalyoncu University)

Prof.Dr. Edward Reeve (Utah State University)
Assoc.Prof.Dr. Abdullah Togay (Gazi University)

Assoc.Prof.Dr. Kasim Yildirim (Mugla Sitki Kogman University)

Erika Végh (St. Norbert School of Order of Canons Regular of Prémontré)

Assist.Prof.Dr. Reyhan Agcam (Kahramanmaras Siitcliimam University)



http://www.turje.org/
mailto:turjeonline@gmail.com

Turkish Journal of Education \TU R Volume 5 Issue 1, January, 2016

Reviewers of Issue Sayi Hakemleri
Dr. Sule Glgyeter
Dr. Gokmen Arslan
Dr. Tugba Oner
Dr. Reyhan Saglam
Dr. Huseyin Es
Dr. Murat Aydemir

Turkish Journal of Education TURN[=

Indexes Dizinler

Education Source
(Since January 2013)

DIRECTORY OF
OPEN ACCESS
JOURNALS




JE Volume 5 lssge 1 Turkish Journal of
Education

www.turje.org DOI: 10.19128/turje.30206 Research Article on Special Education

Hopelessness and future expectations among gifted middle school
students

Uzeyir Ogurlu
Kocaeli University, Faculty of Education, Special Education Department, Kocaeli, Turkey,
uzeyirogurlu@gmail.com

ABSTRACT Some characteristics of gifted students may affect their view of the future positively, but some
of them may have a negative influence. Therefore, the aim of the present study is to explore
future hope and expectations among gifted middle school students. A mixed method was used
for this research. Beck Hopelessness Scale and Positive Future Expectations Scale were
administered to 65 gifted (41 boys and 24 girls) middle school students. In order to collect the
qualitative data, content analysis of these gifted students’ writings about future expectation
was used. Results showed that there was no hopelessness among gifted students and that they
had high positive future expectations. Also, content analysis of their writings supported
quantitative measurements in the study.

Keywords gifted students, hopelessness, future expectations

Ustiin zekal ortaokul 6grencilerinde umutsuzluk ve gelecek
beklentisi

0z Ustiin zekali dgrencilerin baz1 6zellikleri gelecek bakislarini olumlu etkileyebilecekken bazi

ozellikleri de olumsuz etkileyebilir. Bu arastirmanin amaci, {istiin zekali 6grencilerin gelecek

umutlarini ve beklentilerini ortaya gikarmaktir. Karma metodun kullanildigi bu arastirmada

ortaokula devam eden 65 (41 erkek, 24 kiz) iistiin zekal dgrenciye Beck Umutsuzluk Olgegi

ve Olumlu Gelecek Beklentisi Olcegi uygulanmstir. Ayrica niteli verileri toplamak icin de

ogrencilerin gelecek beklentisi ile ilgili yazdiklari kompozisyonlarin igerik analizi yapilmistir.

Arastirma sonuglart {istiin zekali 6grenciler arasinda umutsuzlugun olmadigini ve istiin

zekalilarin olumlu gelecek beklentisine sahip olduklarin1 gostermistir. igerik analiz de
arastirmadaki nicel 6lgiimleri desteklemistir.

Anahtar

. Ustiin zekali 6grenciler, umutsuzluk, gelecek beklentisi
Kelimeler
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GENISLETILMIS OZET

Aragtirmacilar, insanin gelecege yonelik bakiglarinin davraniglarinda etkili oldugu belirtmektedirler
(Adler, 1994; Husman ve Lens, 1999; Nuttin ve Lens, 1985; Phalet, Andriessen ve Lens, 2004).
Gelecege yonelim, gelecekle ilgili hedefler, umutlar, beklentiler ve kaygilarla ilgili duygu ve diislinceleri
ifade etmektedir (Honora, 2002; MacLeod ve Byrne, 1996; Nurmi, 1991; Seginer, 1988). Bir¢ok faktor
gelecek yonelimini etkilemektedir (Erikson, 1994; Nurmi 2004; Nurmi, Poole ve Kalakoski, 1994).
Umut, gelecekteki hedefleri gerceklestirme adina olumlu beklentiyi ifade eder (Seber, 1991).
Umutsuzluk, bir¢ok problem ve sonuglar dogurabilir (Carver ve Scheier, 1999; Kashan ve dig., 1991,
Lavender ve Watkins, 2004). Gelecekteki basarida ¢cocuklukta gelisen gelecege bakis ve tutkunun etkisi
bulunmaktadir (Hidi ve Harackiewicz, 2000; Torrance, 1993).

Ustiin zekali ¢ocuklar bir hedefi takip etmekten ve gelecekle ilgili diisiinmekten keyif alirlar (Perrone,
1997; Torrance, 1978). Ustiin zekal girisimciler, gelecege dair olumlu bir vizyona sahiptir ve erken
yaslardan itibaren hedeflerini bagararak diinyayr degistirebilme yeteneklerine ve kendilerine
giivenmektedirler (Shavinina, 2009). Hizli 6grenen ve kii¢iik deneyimlerden bile ¢ikarimlar yapan bir
cocuk, deneyimlerine ve olumlu gelecek hayal etme kapasitesine daha rahat giivenmektedir (Perry,
2002). Kelly (1992), iistiin zekali ¢cocuklarin gelecek kariyerleri i¢in diger ¢ocuklara gore onlerinde
daha az engel olduguna inandiklarini bulmustur. Ustiin zekali cocuklar, ilgili olduklari alanlarda tutkuya
sahiptirler (Lovecky, 1993). Gelecek problemleri ¢6zme programina katilan iistiin zekali gocuklarin bu
programa katilmayan 6grencilere gore gelecekle daha fazla ilgilendikleri bulunmustur (Tallent-Runnels
ve Yarbrough, 1992). Ustiin zekali cocuklar gelecekle ilgili girisimlerde bulunmaktadirlar (Lovecky,
1992; Passow, 1988). Bununla birlikte bazi arastirmacilarin {stiin zekalilarla ilgili belirttigi 6zellikler
istiin zekal ogrencilerin gelecekle ilgili bakislarin1 olumsuz etkileyebilir (Kerr ve Cohn, 2001; Kline
ve Short, 1991; Roeper, 1988; Tallent-Runnels ve Yarbrough, 1992; Webb ve dig, 2007). Ornegin,
iistiin zekali ¢ocuklar diinya problemlerine karsi duyarli olduklarindan dolay1 gelecekle ilgili kaygi
yasamaktadirlar (Passow, 1988). Bazi arastirmacilar iistiin zekali 6grencilerin gelecekle ilgili ktiimser
olduklarin1 bulmustur (George ve Gallagher, 1973; Landua, 1976). Fakat iistiin zekali 6grenciler diger
akranlarina gore daha fazla ¢6ziime yoneliktirler (George & Scheft, 1998). Bununla birlikte istiin zekali
kiz ve erkeklerin gelecekle ilgili farkli beklentileri oldugu belirtilmektedir (Callahan, Cunnigham, ve
Plucker, 1994; Schuler, 1999).

Singer’a gore (1974) gocuklarin gelecek bakisi giiniimiiz basarismi etkileyebilir. Ulkemizde genel
Ogrenci grubu i¢in gelecek beklentileri ile ilgili arastirmalar (Ceylan ve dig., 2003; Eryilmaz, 2011;
Giiler, 2004; imamoglu ve Edwards, 2007) yapilmasina ragmen iistiin zekali dgrencilerin gelecege
bakisi ile ilgili arastrma bulunmamaktadir. Ustiin zekali cocuklarin gelecekle ilgili diisiinceleri
incelemek bugiinkii basarilar1 adina alinacak dnlemler igin 6nem tagimaktadir. Gelecekte toplumlara ve
yeniliklere liderlik etme potansiyeline sahip iistlin Ogrencilerin gelecege yonelik tutumlarinin
belirlenmesi bu Ogrencilere sunulacak rehberlik ve egitim hizmetlerini de katki saglayacaktir. Bu
aragtirmanin amacit genellikle “gelecek igin umut” (Wilms, 1986) olarak goriilen iistiin yetenekli
ogrencilerin gelecek beklentilerini ve umutsuzluk diizeylerini incelemektir.

Bu aragtirmada karma desen kullanilmustir. Ustiin yetenekli dgrencilerin gelecege yonelik tutumlarinin
incelenmesinde tarama modeli uygulanmistir. Ayrica c¢alismada, arastirmaya katilan tstiin zekali
ogrencilerin gelecege iligkin goriislerini yazdiklar1 kompozisyonlarin igerik analizi yapilmistir.
Arastirmaya, Ustlin zekalilara yonelik 6zel sinifa devam eden 41 erkek ve 24 kiz olmak iizere 65
ortaokula devam eden (5-8. Sinif) iistiin zekal 6grenci katilmustir. Arastirmada, Olumlu Gelecek
Beklentisi Olcegi (imamoglu, 2001) ile Beck Umutsuzluk Olgegi (Beck ve dig., 1974) uygulanmustir.
Ayrica dgrencilere gelecekle ilgili beklentileri hakkinda bir de kompozisyon yazdirilmistir. Ogrencilerin
yazdiklar1 kompozisyon nitel analiz yontemleriyle; diger 6l¢ekler nicel yontemlerle analiz edilmistir.
Arastirma bulgularina gore, istiin zekali Ogrencilerin umutsuzluk o6lgeginden aldiklar1 puan
ortalamasina bakildiginda umutsuzluk diizeyinin ¢ok diisiik oldugu goriilmiistiir. Yine {istiin zekal
ogrencilerin olumlu gelecek beklenti dlceginden aldiklarin puan ortalamasina gore gelecege yonelik
olumlu beklentilerinin yiiksek oldugu sdylenebilir. Arastirmaya goére umutsuzluk puanlari ile gelecekle
ilgili olumlu beklenti puanlar1 arasinda orta diizey negatif bir iliski bulunmaktadir. Ustiin zekal
ogrencilerin gelecekle ilgili yazdiklar1 kompozisyonun igerik analizinde ¢ok yiiksek oranda gelecege
yonelik olumlu ifadelerin yer aldigr bulunmustur. Bu sonu¢ yapilan nicel olgiimleri destekler
niteliktedir.
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Arastirmanin hem nicel hem nitel analizlerine gore iistiin zekali 6grencilerin gelecege yonelimlerinin
olumlu oldugu ve umutsuz olmadiklar1 sdylenebilir. Genel popiilasyonla ilgili yapilan aragtirma
sonuglari ile bu aragtirmanin sonuclarina bakildiginda iistiin zekali 6grencilerin umutsuzluk diizeyinin
cok diisiik oldugu goriilebilir. Diger bir ifadeyle {istiin zekali ¢ocuklarin gelecege yonelik umutlar
yiiksektir. Ustiin zekal1 dgrencilerin akademik benlik kavramlarinin ve i¢sel motivasyonlarinin yiiksek
olmasi bu sonuglarin ortaya ¢ikmasina yol actig1 diistiniilmektedir. Fakat {istiin zekalilarin kendilerini
caresiz hissetme (Tallent-Runnels ve Yarbrough, 1992), miikkemmeliyetcilik (Webb, ve dig., 2007) ve
hayal kirikligi yasama (Roeper, 1988) riskleri de goz Oniine alinarak yapilacak egitim ve rehberlik
programlarinda bu tiirlii risklere de dikkat edilmesi gerektigi diistiniilmektedir.

Aragtirma iistiin zekalilara 6zel sinifa devam eden 6grencilere yonelik yapilmistir. Bunun yaninda {istiin
zekalilara 6zel bir programa devam etmeyen istiin zekali 6grencilerin gelecege yonelik beklenti
umutlarinin da incelenmesi yararl olacaktir. Ayrica yas, cinsiyet, sosyoekonomik durum ve kiiltiirel
cesitlilik gibi faktorleri de dikkate alinarak daha genis iistiin yetenekliler drnekleminde yapilacak
calismalar alana katki saglayacaktir.
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INTRODUCTION

Educational researchers have stressed the importance of time perspective as a factor related to learning,
academic achievement and education (Husman & Lens, 1999; Phalet, Andriessen & Lens, 2004).
Human behaviors are determined by both past experiences and future expectations (Adler, 1994).
Thoughts and dreams about their future goals, hopes, expectations, and anxieties are defined as future
orientation (Nurmi, 1991; Seginer, 1988). Future orientation is considered as a motivating factor and
influencing present behavior (Honora, 2002). Having aims, plans, and expectations about the future
plays a vital role in motivation (Nuttin & Lens, 1985). These are critical in the growth of adolescents
who are confronting some future life options (Allen, Philliber, Herrling &, Kuperminc, 1997)
Researches showed that future orientation contributes school achievement through improving long-term
goal setting and persistence (Nurmi, Poole, & Kalakoski, 1994; Nuttin, & Lens, 1985). Many factors
such as interests, values, beliefs, personality, skills, cognitive factors, historical time, and culture, social
and physical environment influence the future orientation (Erikson, 1994; Nurmi 2004; Nurmi, Poole,
& Kalakoski, 1994).

Individuals who have positive future orientation are relatively optimistic towards the future and look at
the future with hope (MacLeod & Byrne, 1996). Hope is considered as a positive expectation in
achieving a future goal (Seber, 1991). Hope includes the will and the ways to attain the goals (Snyder,
Irving, & Anderson, 1991). Hopelessness leads to an increase in pessimism towards life and future
(Lavender & Watkins, 2004) and to a decrease or disappearance in optimism (Kashan et al., 1991).
Carver and Scheier (1999) have stated that a growing body of literature supports the idea that
expectations of favorable outcomes have an important effect on how people react to problems and
difficulties. According to Torrance (1993), the best predictor of future creative achievement is the view
of the future and the passion developed in the childhood. Future goals affect children’s interest and
approach to task accomplishment (Hidi & Harackiewicz, 2000). Perrone (1997) points out that gifted
students often get pleasure from pursuing a goal. Gifted entrepreneurs have a positive vision of the future
and have confidence in their ability to change the world by succeeding in their goals (Shavinina, 2009).
According to Perrone, (1997) gifted children have the ability to create their own future as a career Kelly
(1992) found that gifted students perceived fewer career obstacles than other students. Tallent-Runnels
and Yarbrough (1992) found that gifted children participating in a future problem-solving program
stated more concern about the future than children who did not participate. Also, these children stated
that they thought having more control over the future than non-participating peers. Gifted children have
been found passionate, in particular, about issues that they are interested (Lovecky, 1993). Gifted
learners have said that they love thinking about the future, and this love increases as they become older
(Torrance, 1978). According to Perry (2002), a child who learns quickly and can also learn from minimal
experiences tends to rely easily upon his/her own experience and capacity to imagine a happy and safe
future. Due to the fact that gifted children take more initiative about the future, outcomes of what they
did could be greater (Lovecky, 1992). They consider possible, probable, and preferable futures (Passow,
1988). The issues mentioned above may contribute to future hopes and expectations of gifted students.
However, some characteristics that gifted children have may affect negatively their view of the future.
For example; gifted students are more interested in global issues than their peers and sometimes feel
helpless when they cannot do anything about these issues (Tallent-Runnels & Yarbrough, 1992). Some
gifted children set unrealistic and impossible goals because they believe that perfection is the only
acceptable performance level (Webb, et al., 2007). Therefore, they can become frustrated when their
attempts to follow their perfectionist beliefs are not accomplished (Roeper, 1988). George and Gallagher
(1973) compared optimistic and pessimistic attitudes of gifted and non-gifted students towards the
future. They found that gifted students were significantly more pessimistic towards the future than non-
gifted students. In addition, they analyzed students’ attitudes when faced with future problems.
According to the analysis, the gifted students were significantly more solution-oriented than non-gifted
students (George & Scheft, 1998). In 1998, a similar study revealed that both gifted and non-gifted
groups were becoming increasingly more negative towards the future, and the pessimism of gifted
students has dramatically increased. Also, gifted students were less solution-oriented and saw a plenty
of problems but few solutions (George & Scheft, 1998). Many gifted adolescents fell into
discouragement, hopelessness, insecurity, and a sense of meaninglessness (Kline & Short, 1991; Kerr
& Cohn, 2001). In addition, gifted students may worry about the future because of their sensitivity to
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world problems (Passow, 1988). Awareness of being different and being morally more sensitive than
others (Silverman, 1994) can affect their future expectations. Landua (1976) found that gifted children
demonstrated more concern and pessimism about future. Callahan, Cunnigham, and Plucker (1994)
found that gifted girls had unreal expectations of the future and a lack of planning for the future. But
Schuler (1999) found that gifted girls had specific educational goals for their future, and almost all had
definite career goals and the future was very important to them. As a result, because of their some
characteristics, future hope and expectation of gifted children may be positive or negative that may affect
their life satisfaction and academic achievement.

One of the important goals of education is to teach students how to develop a positive attitude toward
the future and increase their life satisfaction on the way to becoming qualified individuals and
professionals. In this study, future hopes and expectations of gifted students will be examined. Because
the future image of students can affect their current success (Singer, 1974). So examining gifted students'
future hopes and expectations is also important for measures to be taken on behalf of today's success.
Analysis of future hopes and expectations of gifted students who have a potential to be a leader for
change and societies will also contribute to their educational and guidance services. Also, school
environments are important for the future expectations of individuals (Kizmaz and Bilgin, 2010). The
results of the study can shed light on the regulation of the proper school environment for gifted students.
In addition, teaching them to think appropriately about the future is an important task (Hibel, 1991).
Therefore, to accomplish this important task firstly their future expectation and hope level should be
analyzed. Although there are some studies (Ceylan, et al., 2003; Eryilmaz, 2011; Giiler, 2004; Imamoglu
& Edwards, 2007) about hope and future orientation with the general population in Turkey, the lack of
research on the future view of gifted students increases the significance of this study.

The aim of the present study was to scrutinize hope and future expectations of gifted children who are
often seen as “the hope of the future” (Wilms, 1986). The following questions were investigated for this
purpose:

What is the level of the hopelessness of gifted students?

What is the level of gifted students’ positive expectations for the future?

Is there a correlation between hopelessness and future expectation?

How did gifted students express their future expectations?

METHOD

A mixed method was used in the research. A mixed-methods research is a procedure for collecting,
analyzing, and mixing both quantitative and qualitative research and methods in a single study to
understand a research problem (Creswell, 2003). Application of mixed methods can strengthen the
evaluation data and allow for more detailed understandings of a topic (Greene, Kreider, & Mayer, 2005).
In this study, the quantitative descriptive model was applied to analyze hopelessness and future
expectations of gifted students. In the qualitative part of the research, content analysis was conducted to
gifted students’ writings about future expectations.

Participants

The participants were a convenience sample of 65 (41 boys and 24 girls) gifted middle school students
(attending a program for gifted students in a private school. Participants ranged in age from 11 to 15
years (M = 12.5, SD = 1.4). The studied gifted group composed of 5th (n = 18), 6th (n = 17), 7th (n =
15) and 8th (n = 15) graders. The gifted education program in the private school was based on special
class for gifted students. In other words, gifted students who were selected for the program attended a
separate class that only composed of students identified as gifted. In this class, a differentiated and
enriched educational program has been provided to the gifted students. Students are admitted into the
program on the basis of criteria including group mental abilities test, individual intelligence test, and
one-week orientation program. First of all candidate students were conducted group Primary Mental
Abilities Test 7-11 (PMA 7-11). Students who got the necessary score from group test were taken to
individual intelligence test (WISC-R). Students whose individual intelligence test scores were 130 1Q
and higher have participated to the one-week orientation program. After orientation program, gifted
program commission selected 20 gifted students for this special class.
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Instruments

The instruments used in this study include two scales and writing a composition. Instruments were
described in detail in the following:

Beck Hopelessness Scale (BHS): It was developed by Beck and his colleagues (1974) to measure the
extent of the pessimism of an individual about the future. This self-report inventory consisted of 20
items related to feelings and ideas about the future and scores calculated as 0-1.The questions are
answered as “yes” or “no”. There are items like “My future seems dark to me” and “I have great faith
in the future”. The answer ‘yes’ is equal to 1 point in 11 questions and answer ‘no’ is equal to 1 point in
9 questions. Scale scores can range from 0 to 20. The higher the score gets, the more hopeless the
individual is. Scores provide a measure of the severity of self-reported hopelessness: 0-3 none or
minimal, 4-8 mild, 9-14 moderate, and 15-20 severe (Beck and Steer, 1988 cited in Duman, Tasgin, &
Ozdag, 2009). It was developed for use in adults and adolescents. The scale has three dimensions, which
are Hope about the future, the loss of motivation and expectations about the future (Beck, et al., 1974).
Firstly, Seber, et al., (1993) adapted the scale into Turkish version. They found internal consistency
coefficient as .85 and test-retest reliability coefficient as .74. Also, they revealed a significant
relationship between BHS and Beck Depression Scale and Rosenberg Self-Esteem Scale as a support of
the validity of the scale.

The reliability and validity study of the scale was subsequently carried out by Durak (1994), its internal
consistency coefficient was found to be .85, its item-total correlations were between .31 and .67, and its
split-half reliability was .85. In this study, the alpha coefficient was found as .92.

The Positive Future Expectation Scale (PFES): This five-item scale developed by imamoglu (2001)
aims to measure the positive expectations regarding the subjects' individual futures. Items were like “I
am an optimist about my personal future”, and “I believe I will reach my goals at the end”. None of the
items was scored in the reverse direction. Cronbach's alpha of the scale was found to be .85 (Imamoglu,
2001) and .92 (Imamoglu, 2005) from previous studies. Test-retest reliability coefficient score was
found .72 (Imamoglu & Giiler-Edwards, 2007). Ery1lmaz (2011) used this scale in an adolescent sample
and found out that this five-item scale was collected in one factor and the explained variance of this
factor was 65.9 %. In this study, the Cronbach'’s alpha for the scale was .91.

Composition: Gifted students were asked to write a composition about their future expectations, goals,
and thoughts in the sample. This writing enabled the student to freely express them about future. Content
validation of the composition question was provided by the experts in the field of gifted education.

Data Collection and Analysis

First of all, gifted students were given BHS and then PFES. After a brief explanation about the scales,
participants were asked to answer all the questions sincerely. After scales were conducted, students
wrote their composition about future. Before the composition, a brief explanation of what they write
was provided to the students as “l want you to write about your future goals, future views, and plans as
you wish. You can write as long as you wish”. The reason for asking them to write a composition about
future is to express them as they wish about the future. Namely, to minimize the limitation of using a
quantitative scale, participants were asked to write a composition. Scales and writing applications took
about 40-50 minutes. All applications were made by the researcher.

In this study, the qualitative and quantitative data were analyzed sequentially. In the analysis of
quantitative data, descriptive statistical techniques such as mean and standard deviation were used. In
addition, Pearson’s correlation coefficient was carried out as a means to estimate the relationship
between two scales. In the qualitative dimension of the research, analysis of the data obtained from
students’ handwritten compositions was made by using content analysis method. Content analysis is a
scientific approach that researches social reality by means of objective and systematic classification,
guantification and inference of messages in oral, written and other materials in terms of their meanings
or linguistics (Tavsancil & Aslan, 2001). The fundamental goal of the content analysis is to show
concepts and relationships that can explain the collected data (Miles & Huberman, 1994). The sentence
has been chosen as the unit of analysis while analyzing compositions in the research. The content
analysis starts with the coding of data. From these codes, themes and categories have been created. Also
in the process of data analysis, the similarities of identified codes are determined and these codes are
combined with each other. In addition, to improve the internal validity of the study, quotations from
students' opinions are directly given. Students were given the pseudonyms like S1, S2, S3... For the
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inter-judge reliability student writings were examined by the researcher and two experts from gifted
education. The strength of inter-judge reliability was evaluated with formula or numerical indices based
on the level of agreement among them. The formula indicated by Miles and Haberman (1994) was used
to calculate the concordance coefficient as follows: P (concordance coefficient) = [Na (number of judge
agreements)/Na(number of judge agreements) + Nd (number of judge disagreements)]x100. After the
calculation, concordance coefficient was found .86 and this was considered acceptable. It was used as
frequency analysis for categories and subcategories. Frequency analysis is a type of content analysis
that reveals the quantitative frequency of units (Tavsancil & Aslan, 2001).

RESULTS

While writing mixed-method research findings obtained from the data, researchers give firstly
guantitative results, and then present the findings from qualitative findings. So in this study, firstly
quantitative results and then qualitative results will be presented. Hopelessness which is the opposite of
hopefulness is considered as negative expectations about the future (Beck et. al., 1974). So gifted
students’ hopelessness level was analyzed with Beck Hopelessness Scale and results were given in Table
1.

Table 1. The Descriptive Statistics Relating to Beck Hopelessness Scale and Subscales

Scales N Min Max. X SD
Hope 65 0 4 1,06 1,17
Expectation about Future 65 0 7 78 1,53
Loss of Motivation 65 0 7 151 1,79
Total 65 0 17 3,35 3,84

It is seen in Table 1 that hopelessness total score mean of gifted students was found as 3.35 (SS= 3.84)
When we look at subscales, Hope subscale’s mean was 1.06+1.17; Expectation about Future Subscale’s
mean was.78+1.53 and loss of motivation subscale’s mean was 1.51+£1.79. Gifted students were
conducted to positive future expectation scale to learn how positive future expectations they have, and
results are shown in Table 2.

Table 2. The Descriptive Statistics Relating to Positive Future Expectation Scale

Scale N Min Max. X SD
PFES 65 10 25 20,06 4,264

It was calculated that gifted students’ mean score obtained from positive future expectation scale was
20.06+ 4.26. The highest score that can be obtained from the scale was 25 and the higher score means
more positive future expectation. While Beck Hopelessness Scale was about a negative expectation of
the future, Positive Future Expectation Scale was about the positive expectations of the future. So, the
correlation between these scales was calculated and shown in Table 3.

Table 3. Pearson's Correlation Coefficients between PFES and BHS and subscales

N 1 2 3 4
PFES(1) 65 1
BHS (2) 65 -.454** 1

BHS-Fut.(3) 65 -.349** 865** 1

BHS-Mot.(4) 65 -.441** 904** .669** 1

BHS- Hope(5) 65 -.358** .765** .503** .557**
Note: PFES: Positive Future Expectation Scale, BHS-Fut.: Beck Hopelessness Scale Future Expectation subscale, BHS-Mot.:
Beck Hopelessness Scale Loss of Motivation subscale BHS- Hope: Beck Hopelessness Scale Hope, ** p < .01

There were significantly negative relationships between two scales’ total and sub-scores in Table 3. This
means that the less hopelessness, the more positive future expectations. As described previously, gifted
students were asked to write about their expectations of the future to support quantitative data.
Utterances of students about future were analyzed with content analysis of their writings. Content
analysis was made at the sentence level. It was found that 268 statements were about their future
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expectation and hope. Firstly, these 268 statements were analyzed in terms of negative and positive
regarding future and shown in Table 4.

Table 4. Distribution of Gifted Students’ Statements about Future
Sentences n %
Positive Sentences about Future 250 93.2
Negative Sentences about Future 18 6.8
Total 268 100

According to the table, while expressing their expectations of the future, it was found that 250 statements
(93.2%) were identified as positive about future but only 18 statements (6.8%) were negative. Gifted
students’ positive expectations of the future seem very high in their writings. Then, the positive
statements of the future of gifted students were studied in detail and these positive expectations were
categorized according to themes. Percentages and frequencies of the themes of positive statements are
seen in the following table.

Table 5. Themes of Gifted Students’ Positive Statements about Future

Positive Themes n %

Setting future goals 160 64

Contribution to humanity 18 7.2
Self-confidence about their future 17 6.8
Challenging future goals 16 6.4
Optimism 14 5.6
Being famous 13 5.2
Happiness 6 2.4
Pursuing their interests in the future 6 2.4
Total 250 100

According to the table, most of the 250 positive statements for the future are about setting future goals
(64%). Then, other themes are respectively about contribution to humanity (7.2%) self-confidence
about their future (6.8%), challenging future goals (6.4 %). Also being famous (5.2%), being happy in
the future (2.4%) and pursuing their interests in the future are listed among gifted students’ positive
statements of future. Examples of themes are given as following.

Examples of setting future goals:

S13: 1 am going to be a public prosecutor after completing my education. For this goal, I am informed
that law department in university and Turkish-Math. Classes in high school are necessary. So, | should
get a good score in the university entrance exam.

S7: I want to be an endocrine doctor when | finished the university.

S24: 1 will be a good mother.

S6: I want a five-flat home and a large garden.

S2: I want to have a car in the future.

Examples of contribution to humanity:

S3: I will go fishing in nature and help smart children.

S54: 1 will work in Hakkari and Sinak and I'll offer education to children by risking my life.
S24: 1 will work for my country and | want to equip our army with the best weapons and armament.
S49: 1 want to be someone who is extremely helpful to humanity.

Examples of self-confidence about their future:

S45: If | really want them, I think | can reach my goals easily.

S37: 1 believe in my talents about what I said.

S7: When | start to study, | know that I will face some difficulties but, I think, I can overcome them by
perseverance and I believe in myself on this issue.
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Examples of setting challenging goals for the future:

S4: | want to graduate from high school as valedictorian.

S34: 1 want to build the world's most advanced hospital.

S19: First of all, 1 will finish secondary school with honor degree such as ranking as the first, and after
that I want to win the best high school like Istanbul High School with a good exam score.

Examples of looking optimistic to the future:

S27: 1 do not think that there is any obstacle ahead of me.

S13: I'm looking at my future hopefully and I think my future will be better than today.
S32: To build my future, my opportunities are more than impossibilities.

Examples of being famous:

S6: | want to be spoken about all over the Turkey.
S42: 1 will be a well-known scientist in the world.
S51: I want to be a very famous and popular doctor.

Examples of being happy in the future:

S7: 1 will be an ordinary human being but | want to be happy.

S41: | want to work happily in a good department in a private hospital. Anyway, who does not want to
be happy?

S39: I would like a happy life, with everything | have.

Examples of pursuing their interests in the future:

S50: 1 will play piano and play basketball as a hobby.

S28: I will engage in piano, ice skating and painting all at the same time.

S56: After being a doctor, | will open a fashion house and then write some books.

After analyzing the positive statement for the future of gifted students, negative sentences were
examined in detail and these few negative statements are divided into 3 themes. These themes were
uncertainty about future, barriers to the future and worry about the future. Percentages and frequencies
of the themes of negative statements are seen in the following table.

Table 6. Themes of Gifted Students’ Negative Statements about Future

Negative Themes n %

Uncertainty about the future 7 38.9
Barriers to the future 7 38.9
Worry about the future 4 22.2
Total 18 100

As seen Table 6, gifted students stated their negative future views as uncertainty, barriers, and worries
about the future. Students equally expressed uncertainty about the future (7 statements) and barriers
about the future (7 statements) in their writings. Only 4 statements express their worries about the future.
Examples of themes of students’ negative statements for the future are given below;

Examples of uncertainty for the future:

S18: I cannot visualize my future in my mind.

S43: 1 don't have any plan about future yet. Specifically, | have no idea about which high school 1 will
attend and which field I will select for the university.

Examples of barriers for the future:

S3: There is no easy way to future and | think there are more barriers on this way.
S58: While determining my future, the most important obstacle for me is being a female.
S17: One of my obstacles is my father. Always he talks about my failures but he does not care about my
success.
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Examples of worries for the future:

S58: I'm worried about mistakes, so | have no expectations about the future.
S18: 1 do not know if I can fulfill my future plans. That's one of the biggest anxieties about the future.
Others are admitted to a good high school and then a good university.

DISCUSSION and CONCLUSIONS

The future view is important for present and future achievement in one’s life. Therefore, future hope
and expectations of gifted students were studied in this research. In this context; hopelessness level,
positive future expectation level, and writings about future expectation were analyzed

Firstly, hopelessness level of gifted students was examined to uncover their future expectation, due to
the fact that hopelessness is the level of pessimism about the future (O’Conner, Cennery, & Cheyne,
2000). It can be expected that people who are optimistic about the future do not give up easily when
faced with challenges and have more constructive effort to achieve the objectives (Snyder et. al., 1991).
According to score intervals determined by Beck and Steer (1988), the hopelessness level of gifted
children (3.35+3.84) showed no hopelessness. It is possible to say that gifted children are not hopeless
about the future. Taner Derman (2013) examined the hopelessness level of 179 students (10-11 years)
from the general population with the same scale and found that girls' mean score was 4.34 and boys’
mean score was 5.87. So, gifted students seem to have lower hopelessness level than the general
population. Gifted children’s initiative attitude towards the future (Lovecky, 1992) and their passion
(Silverman, 1993) may affect their hopelessness negatively. Also, their inclination for pursuing a goal
may increase their hope for the future.

Secondly, gifted students’ mean score of positive future expectation scale was calculated as 20.06+ 4.26.
This score can be interpreted as a positive future expectation of gifted students was high. By using the
same scale with 233 (14-17 ages) students from the general population, Eryilmaz (2011) found the mean
score of PFES as 19.5443.39. Academic self-concept influences students' future preferences
(Ahmavaara & Houston 2007; Koumi, 2000). If a student relies on his or her academic abilities, his or
her future plans will be affected positively. In addition, many studies (Ludtke, et al., 2005; Pajares &
Graham, 1999; Pyryt & Mendaglio, 1994) revealed that gifted students' academic self-concept tends to
be higher than their peers (Wilson, et al., 2014). In this case, high academic self-concept of gifted
students may influence their future expectation positively in the study. Also, studies showed a
correlation between future views and academic success (Honora, 2002; Hortsmanshof & Zimitat, 2007).
For instance, Cartron-Guerin & Levy (1980) found that academic achievement was positively associated
with positive thinking about the future among adolescents. Also, in a group of academically talented
adolescents, it was seen that future positive attitudes had significant positive relationships with academic
achievement (Mello & Worrell, 2006). Therefore, gifted students’ good academic achievement may
have a positive impact on their future expectations in the study. Additionally, because of their higher
levels of cognitive development, gifted students, even at a younger age, can foresee future in a further
way than their peers can do (Lens & Rand, 2000; Morisano & Shore, 2010). Another factor that may
have an effect on their positive future expectation may be their intrinsic motivation. Because
Hortsmanshof and Zimitat (2007) argued that future-oriented students are more intrinsically motivated.
Furthermore, gifted students scored more intrinsically than other students on measures of motivation in
many research (Csikszentmihalyi, Rathunde, & Whalen, 1993; Gottfried & Gottfried 1996; Olszewski-
Kubilius, Kulieke, & Krasney, 1988).

Correlation between hopelessness scale and positive future expectations scale was found as r=-.45.
Correlation coefficient values between 0.30 — 0.70 indicate a medium correlation (Biiylikoztiirk, 2009).
Therefore, there is a moderate negative correlation between hopelessness and positive future
expectations. Other researchers also revealed a negative relationship between these two constructs
(Hunter & O'Connor, 2003; O'Connor et.al, 2004). Hopelessness includes expecting negative situations
in the future rather than positive outcomes (Abramson et.al., 1989). Furthermore, some research (Giiler
2004; imamoglu & Edwards, 2007; Neblett & Cortina, 2006; Seginer, 2008) showed that optimism had
a positive effect on students' future orientation. As a result, any decrease in the level of hopelessness
may lead to an increase in positive future expectation in the study.

Finally, a very high rate of positive future expectation (93.6%) was found in gifted students’ writings
after content analysis of their compositions. These results support two scale results in the study. Future
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expectations of adolescents often include plans like finishing school, succeeding in a job, having a title,
finding a lover, marrying and having children (Nurmi, 1991; Simsek, 2012). In the study, gifted students
wrote their positive expectations about the future with themes containing setting goals for the future,
contribution to humanity self-confidence about future, setting challenging goals, looking optimistic
towards the future, being famous, being happy in the future and following their interests in the future.
Moon and Feldhusen (1993) found that gifted students had medium or high level educational and career
goals in the study including 23 gifted students who participated in enrichment programs. Studies
indicated that future perspective was associated with various career-related factors such as student
motivation, career goals, career choices (Zimbardo & Boyd, 1999). In this research, gifted students
stated achievement motivation, future career goals, and setting challenging goals in their writings.
Similarly, Lancaster (2012) studied 4 gifted adolescents based on semi-structured interviews. Each
participant stated a prestigious college he/she planned to enter, indicating that he/she maintained high
academic future goals. All of these themes about positive future expectation also provide more evidence
for the future view of gifted students.

Although there was not much, gifted students stated some negative themes about future in their writings
such as uncertainty, barriers and worries about the future. They are more interested in global problems
than peers and sometimes feel helpless to do anything about these problems (Tallent-Runnels & Mullen,
2004; Tallent-Runnels & Yarbrough, 1992). Therefore, this despair may lead to a negative expectation
for the future. Silverman (1994) stated that many studies have shown the gifted to have stronger
overexcitabilities than peers. These overexcitabilities may lead to negative statements. Passow, (1988)
claimed that gifted students worry about the future, because of their sensitivity to world problems.
According to the research, it is concluded that gifted students have positive expectations and were not
hopeless about future. Results of both hopeless and future expectation scales indicated that gifted
students had a positive view towards the future. Also qualitative analysis of their compositions supported
the results of the scales. Gifted students stated more positive expectations for the future in their writings.
These characteristics can make stronger them to successfully manage change (Carroll, 1991). Therefore,
this positive future expectation among gifted students should be supported in school settings. Therefore,
educators and experts in education are supposed to take into consideration future view and hope of gifted
students who are hope of our future. Gifted students are viewed as a future leader because of their
cognitive and leadership skills (Sisk & Vidergor, 2013). So their expectations and hope about future are
important. This study showed their positive expectations but whether or not these expectations and hope
will continue to adulthood is not certain. Educators should support their positive expectations about
future. Educational programs that focus on the past and the needs of the present should be replaced by
curricula that are structured so as to be in conformity with and meet the expectations of the future.
Although this study provided important insights about future view among gifted students, there were
some limitations to note in the study. Firstly, the small sample size (n = 65) limits the generalizability
of the findings. It is possible, that with a larger and more diverse sample, results would be more
significant. Additionally, causational research about future expectations of the gifted students may
provide an additional contribution to the field to understand future view in detailed among gifted
students. However, studies suggest other factors that affect future orientation such as age, gender,
socioeconomic status and cultural diversity. Studies that take these factors into consideration in a larger
sample of gifted students can contribute to the field. The gifted students attended a gifted program in
the research. This provision may affect their future expectation. But how do other gifted students who
did not attend any special programs think about future? This question should be addressed with studies
that include other gifted students.
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ABSTRACT Integration of science and mathematics as well as with other disciplines is overarching goal of
science education. In spite of its importance, teachers have concerns about mathematical
difficulties that their students encounter during their teaching. One of the most common
subjects that students have mathematical difficulties was reported as physics. With this regard,
the present study is aimed to investigate seventh grade students’ mathematical errors in a
physics related subject, specifically force and motion unit. We collected data from 129 seventh
grade middle school students which were chosen conveniently throughout an open-ended
questionnaire. The findings revealed that the students encountered difficulties in ratio and
proportion and conversion of units, topics as well as ordering numbers while answering the
questions in this unit. Implication for science courses was discussed.
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Yedinci Sinif Ogrencilerinin Kuvvet ve Hareket Unitesi’nde
Yasadiklar1 Matematiksel Zorluklar

0Z Fen-matematik disiplinlerinin entegrasyonu, fen egitiminin énemli amaglarindan biridir. Fen-
matematik entegrasyonun Onemi vurgulanmasina ragmen, fen bilimleri 6gretmenleri
derslerinde siklikla matematiksel zorluklarla karsilastiklarim belirtmektedir. Ogrencilerin
matematik temelli zorluklar yasadigi konulardan biri de fizik konularidir. Buradan yola
¢ikilarak bu aragtirmada, yedinci simif 6grencilerinin bir fizik konusu olan Kuvvet ve Hareket
Unitesinde yasadiklari matematik temelli sorunlarm belirlenmesi amaglanmustir. Veriler,
uygun orneklem yontemi ile se¢ilmis yedinci siif 6grencilerinden (N=129) agik uglu sorular
yardimiyla toplanmistir. Bulgular, bu iinitede dgrencilerin oran-oranti ve birim ¢evirme gibi
matematiksel zorluklar yasadigini ortaya koymustur. Bulgulara dayanilarak fen dersleri igin
¢esitli Oneriler getirilmistir.
Anahtar

Kelimeler Kuvvet ve hareket, matematiksel zorluklar, entegrasyon, fen, matematik
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GENISLETILMIS OZET

Fen ve matematik alanlarinin diger alanlarla iliskilendirilmesinin gerekliligi, bu tiir iliskilendirmelerin
Ogrencilerin kavram Ogrenmelerini gelistirdigi yoniinde arastirma sonuclari ile desteklenmistir
(Czerniak, 2007; Roehrig, Moore, Wang & Park, 2012; Wang, 2005). Calismalarimn ortak bulgusu olarak,
fen ve matematik entegrasyonunun o6grencilerin basarisini (Hurley, 2001; Kiray ve Kaptan, 2012),
motivasyon ve problem ¢dzme yeteneklerini etkiledigi (Offer ve Vasquez-Mireless, 1999; Venville ve
digerleri, 2004) rapor edilmistir. Cetin ve arkadaslar1 (2015) 6grencilerin fen ve matematik basarilar
arasinda giiclii bir iliski oldugu sonucuna varmislardir. Farkli alanlarin entegrasyonunun 6neminin
artmasi, bu alanda yapilan ¢alismalarin sayisini etkilemistir (Berlin ve White, 2005). Bu 6nem, ayrica
Ogretmenler tarafindan da siklikla dile getirilmistir (Akinci, Uzun, & Kisoglu, 2015; Baskan, Alev,
Karal, 2010; Frykholm & Glasson, 2005; Karaer, 2006; Kiray, Gok, Caliskan, & Kaptan, 2008; Koirala
& Bowman, 2003; Riordain, Johnston, & Walshe, 2015). Baskan ve arkadaglarinin (2010) yaptiklar
calismada, 0gretmenlerin fen ve matematik entegrasyonunun 6neminin farkinda olduklari ancak bu
entegrasyonu nasil gerceklestireceklerinin yeterince farkinda olmadiklar1 vurgulanmistir. Yine
Ogretmenler, fen kavramlarini Ogretirken matematiksel zorluklar yasadiklarmi dile getirmislerdir
(Akinc1 ve ark. 2015, Karaer, 2006, Venville ve ark. 2004). Calismalar ayrica, 6grencilerin de fen
kavramlarin1 6grenirken matematiksel zorluklar yasadiklarim vurgulamaktadir (e.g., Akatugha &
Wallece, 1999; Basson, 2002; Biitiiner ve Uzun, 2011; Corlu & Corlu, 2012; Howe, Nunes, Bryant,
2010a; 2010b; Roth ve Bowen, 1999). Hgili alan yazinda rapor edilen zorluklar; birim ¢evirme
(Kocaoglu ve Yenilmez, 2010), oran-orant1 (Dole ve Shield,2008), grafik okuma ve anlama (Capraro ve
ark. 2005; Demirci & Uyanik, 2009; Roth ve Bowen, 1999), dogru-ters orant1 (Akatugba & Walelce,
1999; Howe ve ark. 2010a, 2010b; Lamon, 2007) ve kesirli sayilardir (Lamon, 2007).

Matematigin fizik derslerindeki rolii pek ¢ok ¢alismada vurgulanmistir (Fumer ve Kumar, 2007; Li ve
ark. 2002; Orton ve Roper, 2000). Yer bilimleri, biyoloji ve kimya dersleri ile kiyaslandiginda
matematiksel ifadeler, fizik konularinin anlagilmasinda 6nemli rol oynamaktadir (Li ve ark. 2002).
Tiirkiye’de yapilan ¢aligmalarda, fizik kavramlarinin anlasilmasinda matematiksel iglemlerin 6nemi
(Aycan ve Yumusak, 2003) vurgulanirken, Sahin ve Yagbasan (2012) 6grencilerin fizik konularindaki
basarisizliginin nedeni olarak matematik konularindaki yetersizligi oldugunu ifade etmistir.
Ogrencilerin fizik konularinda yasadiklari matematiksel zorluklarin belirlenmesi, bu zorluklarn
giderilmesi acisindan 6nemlidir. Buradan yola ¢ikilarak bu arastirmada yedinci simif 6grencilerinin
kuvvet ve hareket tinitesinde yasadiklar1 matematiksel zorluklarin belirlenmesi amaglanmistir.
Aragtirma nitel arastirma yontemlerinden olan dokiiman analizi yontemi kullanilarak gerceklestirilmistir
(Yildirrm ve Simsek, 2008). Ogrencilerin yasadiklar1 matematiksel zorluklarin belirlenmesi amactyla
arastirmacilar tarafindan hazirlanan sorular kullamilmustir. Ogrencilerden elde edilen cevaplar
kullanilarak siklik tablolar1 olusturulmus ve her bir soru ayrica yorumlanmaistir. Arastirmaya 2012-2013
yilinda devlet okulunda 6grenim gérmekte olan ve uygun orneklem yontemiyle segilmis 129 yedinci
siif 6grencisi katilmigtir.

Aragtirmada kullanilan agik uglu sorularin olusturulmasinda var olan ¢aligmalardan (Biitliner & Uzun,
2011; Yazarlar, 2014) ve fen bilimleri miifredatindaki kuvvet ve hareket {initesindeki kazanimlar
yararlanilmigtir. Daha sonra fen ve matematik alaninda doktora yapan uzmanlar ve fen bilimleri
ogretmenleri tarafindan incelenen sorulara son hali verilerek uygulanmistir.

Aragtirmanin gegerliligi; meslektas teyidi, uzman incelemesi ve nitel sonuglarin nicellestirilmesi gibi
(Maxwell, 1998) yontemlerden yararlanilarak gerceklestirilmistir. Arastirmanin giivenilirligi ise
arasgtirmacilarin roliiniin, katilimer 6zelliklerinin, veri toplama yontemlerinin ve veri analizlerinin nasil
yapildiginin agiklanmasi (LeCompte ve Goetz, 1982) ile gergeklestirilmistir.

Arastirmanin bulgulan incelendiginde, 6grencilerin 6nemli bir kisminin (%74) sorulardan aldiklar
toplam puanin 50’nin altinda oldugu ve katilan 6grencilerin hig birinin sorulan sorularin tamamina dogru
olarak yanit veremedigi goriilmiistiir. Bu sonuclar, 6grencilerin sorulara cevap vermede zorluklar
yasadigii gostermistir. Her bir sorunun daha detayli olarak incelenmesi ile 6grencilerin yasadiklar
matematiksel zorluklar belirlenmeye calisiimistir. Ogrencilerin verdikleri cevaplar incelendiginde,
ogrencilerin 6nemli bir kisminin (%74) ¢izgi grafigini yorumlayabildikleri, ancak ¢izgi grafigini okuyup
dogru orant1 kullanarak cevap vermeleri gerekli oldugunda, bu oranin %27’ye diistliigli gorilmiistiir.
Ogrencilerin neredeyse tamamina yakinmin (%92) ise birim ¢evirmeyi yapamadiklar1 goriilmiistiir.
Incelenen diger sorularda ise ogrencilerin yartya yakminin (%50) dogru sekilde is formiiliinii
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uygulayamadiklari, %74’inlin ise potansiyel enerjilerine gore cisimleri siralamada zorlandiklari
goriilmiigtiir. Ayrica Ogrencilerin disli sorularina cevap verirken ters orantiy1r kullanmada zorluklar
yasadiklar1 (%62 ve %84) goriilmiistiir.

Ogrencilerin kuvvet ve hareket iinitesinde yasadiklar1 matematiksel zorluklar, ilgili alan yazinda
belirtilen matematiksel zorluklarla ortiismektedir (Aycan ve Yumusak, 2003; Kararkuyu, 2008; Oon ve
Subramaniam, 2011; Sahin ve Yagbasan, 201). Ogrencilerin ¢izgi grafiklerini yorumlamada yasadiklar
zorluklar (Capraro ve ark. 2005; Demirci ve Uyanik, 2009; Roth ve Bowen, 1999) tarafindan da rapor
edilmistir. Ayrica, Kocaoglu ve Yenilmez (2010) kuvvet ve hareket tinitesinde yasanan zorluklardan
birinin birim c¢evirme oldugunu belirtmistir. Bulgularimizdan biri olan &grencilerin formiilleri
uygulamasi ve dogru-ters orant1 kavramlarinda yasanan zorluklar, yine ilgili alan yazinda belirtilmistir
(Corlu ve Corlu, 2011; Karakuyu, 2008; Dole ve Shield, 2008; Howe ve ark. 2010a, 2010b; Lamon,
2007).

Sonug olarak; formiilleri uygulama, birim ¢evirme, grafik yorumlama, dogru-ters orant1 gibi konularda
Ogrencilerin yasadiklart matematiksel zorluklar, onlarin kuvvet ve hareket initesindeki diislik
basarisinin nedeni olabilir. Bu ¢aligma, neden-sonug iliskisine dayali bir galisma olmadigindan,
Ogrencilerin kuvvet ve hareket {initesinde gosterdikleri diisiik basarinin nedeninin matematiksel
zorluklardan kaynaklandigimi soyleyemeyiz. Fakat 6grencilerin matematiksel kavramlari anlamadaki
yetersizliklerinin onlarin fen kavramlarini anlamalarini etkiledigini sdyleyebiliriz. Fen ve matematik
konularimi anlama ve bagar1 arasindaki iliskilerin daha yakindan incelenmesi i¢in deneysel ¢aligmalara
ve ogrencilerin fen ve matematik derslerindeki basarilar1 arasindaki iligskinin daha derinlemesine
incelenmesi i¢in gozlem ve goériismeler igeren nitel galigmalara ihtiyag vardir.
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INTRODUCTION

The Principles and Standards for School Mathematics (National Council of Teachers of Mathematics
[NCTM], 2000), the National Science Education Standards (National Research Council [NRC], 1996)
and Next Generation Science Standards (NGSS Lead States, 2013) emphasized the connection between
science and mathematics. This connection has also been highlighted in numerous studies (e.g. Basista
& Mathews, 2002; Basson, 2002; Cetin, Corlu, Capraro, & Capraro, 2015; Frykholm & Glasson, 2005;
Park-Rogers, Volkmann, Abell, 2007). Berlin and Lee (2005) reported that there had been an increase
in the number of studies that focus on integration of science and mathematics in teaching and learning
activities in their historical analysis during one hundred years (1901-2001). They, also, reported that
there is an increasing emphasis on integrating science and mathematics education, particularly in teacher
education programs.

Integration of disciplines such as science, mathematics and technology in teaching has long been aimed
to deepen students’ understanding by conceptualizing as well as broaden students’ understanding
(Czerniak, 2007; Roehrig, Moore, Wang & Park, 2012; Wang, 2005). As a common finding, studies
indicated that integration of science and mathematics enhance students’ achievement (e.g., Hurley,
2001; Kiray & Kaptan, 2012; Wang, 2005) as well as students’ motivation and problem solving skills
(Offer & Vasquez-Mireless, 1999) and helps students to make abstract concepts more concrete by using
multiple representations (e.g. pictures, tables and graphs). Thus, they can develop deeper conceptual
understanding in both disciplines (Park-Rogers et al., 2007). Integration of two disciplines can also
enhance students’ engagement in scientific tasks and problem solving skills (Venville, Rennie, &
Wallace, 2004).

The importance of integration of science and mathematics has been also expressed by teachers as well
as by pre-service teachers (Akinci, Uzun, & Kisoglu, 2015; Baskan, Alev, Karal, 2010; Frykholm &
Glasson, 2005; Karaer, 2006; Kiray, Gok, Caliskan, & Kaptan, 2008; Koirala & Bowman, 2003;
Riordain, Johnston, & Walshe, 2015). For instance, both science and mathematics teachers indicated
that mathematics and science curricula have common principles and concepts. Furthermore,
mathematics teachers stated that science should be related with mathematics for meaningful learning
(Kiray et al. 2008). In another study, both physics and mathematics teachers appreciated the integration
of science and mathematics but they were unable to explain how to connect these two disciplines
(Baskan et al. 2010). On the other hand, they indicated the existence of problematic issues related to
mathematics in their teaching (Akinci et al. 2015; Karaer, 2006; Venville et al., 2004).

Studies reported that students also struggle with mathematical difficulties (e.g., Basson, 2002; Biitiiner
& Uzun, 2011; Howe, Nunes, Bryant, 2010a; 2010b; Roth & Bowen, 1999). The reported difficulties
were converting units (Kocaoglu & Yenilmez, 2010), ratio and proportion (Dole & Shield, 2008),
understanding and interpreting the graphs (Capraro, Kulm, & Capraro, 2005; Demirci & Uyanik, 2009;
Roth & Bowen, 1999), proportional concepts (Akatugba & Wallece, 1999; Howe et al. 2010a, 2010b;
Lamon, 2007), computational fluency (Corlu, Capraro, & Corlu, 2011; Geary et al. 1999) and intensive
quantities which combine direct and inverse proportion (Howe et al. 2010a, 2010b; Lamon, 2007) and
fractions (Lamon, 2007).

The role of mathematics in science domains especially in physical science has been emphasized by
Furner and Kumar (2007). The dependency of physics on mathematics was also referred in TIMMS data
(Li, Shavelson, Kupermintz, & Ruiz-Primo, 2002). Algebra and data representation were reported as
important predictors of physics domain when compared to other science domains including biology,
earth science and chemistry (Li et al. 2002). Akatugba and Wallece (1999) indicated that physics
concepts such as force, acceleration and pressure require a better understanding in mathematics
including proportional reasoning.

On the other hand, students’ mathematical difficulties in physics concepts have been well documented.
For instance, Basson (2002) reported students’ difficulties in mathematics were transferred to physics
concepts such as force, velocity and acceleration. Some of the mathematical difficulties in physics unit
(force and motion unit) were determined as drawing and interpreting graphs, ratio and proportion, and
unit conversion problems (Biitiiner & Uzun, 2011). Also intensive quantities such as density (directly
proportional to mass, inversely proportional to volume) or speed (directly proportional to distance,
inversely proportional to time) were reported as concepts that students had conceptual difficulties (Howe
et al. 2010a, 2010b). In an earlier study, investigating students’ difficulties in physics, Aycan and
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Yumusak (2003) reported that students’ difficulties in physics were caused by the abstract nature of
subject and the inclusion of mathematical computational skills. The role of mathematical formulas and
computations in physics were also reported as a barrier in understanding physics by Karakuyu (2008).
Exploring senior secondary school physics students’ use of proportional reasoning while solving physics
tasks, Akatugba and Wallece (1996) reported that students’ lack of awareness about proportional
reasoning and the inconsistency between the concept of proportional reasoning and their everyday life
experiences hindered their use of proportional reasoning while solving physics tasks. In a similar
manner, Corlu and Corlu (2012) reported that candidate physics teachers had difficulties in applying
formulas into physics problems. Investigating college students’ difficulties in understanding physics,
Sahin and Yagbasan (2012) reported that students’ lack of understanding in physics concepts were
related with their incompetence in mathematics. The abstract nature of physics was also emphasized by
Oon and Subramaniam (2011). The authors emphasized that the competency in mathematics was
associated with better understanding in physics concepts. Oktay Ciminli-Siiliin and Sanalan (2014) also
highlighted the role of mathematics in force and motion unit in their study. Specifically, they
investigated science teachers’ mathematics teaching skills while teaching velocity concept in sixth
grade. They reported that the teachers perceived their skills in using mathematics while teaching velocity
as sufficient. While science teachers perceived themselves as sufficient in using mathematics while
teaching physics contexts such as velocity, other studies in both national and international contexts (e.g.,
Oon & Subramaniam, 2011; Sahin & Yagbasan, 2012) reported that students’ difficulties in physics
concepts are related with their lack of competence in mathematics.

Students’ reported difficulties can be handled by integrating science and mathematics as Westbrook
(1998) reported. This integration will also enhance students’ concept learning in physics. Czerniak,
Weber, Sandman, and Ahern (1999) emphasized the importance of research in understanding the actual
benefits of integration. On the other hand, students’ inadequacy with respect to skills and knowledge in
mathematics has a negative effect on their understanding of physic concepts as Basson (2002) indicated.
Since physics is a mathematically based subject as Orton and Roper (2000) stated, it is important to
determine students’ specific mathematical difficulties in this subject. In this regard, this study can help
to reveal students’ mathematical errors in interpreting graphs, ratio and proportion, unit conversion, and
applying formulas in force and motion unit. For this purpose, we aimed to investigate seventh grade
students’ mathematical difficulties while dealing with the questions in force and motion unit.

METHOD

This study was designed by using qualitative methods, namely document analysis. Document analysis
is a useful method to investigate intended phenomena or research questions by analyzing any kind of
written documents such as textbooks, public records, curriculum directives, diaries, letters, exam paper
(Merriam, 2009; Yildirim & Simsek, 2008). Using documents in a study can be better source of data
when compared to interviews or observations because of providing participant-generated data on a
specific subject (Merriam, 2009). However, using documents in a study could have limitations as well
as strengths (Merriam, 2009). For instance, the documents that are not generated for research purposes
could not be useful or understandable to the investigator (p.154). Thus, we preferred to use a researcher-
generated document. We generated a questionnaire in line with our research question and examined
participants’ answers in these specifically generated questions. The documents generated by researchers
also can be as a potential source for the purpose of investigation (Merriam, 2009). The document used
in this study is researcher-generated documents as Merriam (2009) identified. We adopted this approach
in order to determine students’ mathematical errors in force and motion unit. Thus, we generated a
questionnaire and sought information about students’ common mathematical errors in force and motion
unit by analyzing students’ written answers about given questions.

Data collection and analysis is a primary concern of a qualitative study as LeCompte and Goetz (1982)
indicated. Replicability of a study is not possible without precise identification and a good description
of the strategies to collect data (Le Compte & Goetz, 1982). Thus, we conducted a literature review
including previous conducted studies and objectives of science curriculum regarding force and motion
unit and examined teachers’ questions in this unit in a previous study (Cebesoy & Yeniterzi, 2014).
Therefore, we were aware of the teachers’ possible types of questions in this unit. We used researcher-
generated questions to gather much detailed and rich information from students’ answers.

22

Turkish Journal of EducationTUR 2016 Volume 5, Issue 1 www.turje.org


http://www.turje.org/

CEBESOY& YENITERZI; Seventh Grade Students’ Mathematical Difficulties in Force and Motion Unit

After data collection procedure, we quantized our findings. Quantizing of qualitative data is a common
interpretation technique known as counting method for determining and comparing the frequencies of
codes and categorizes (Miles & Huberman, 1994). In order to examine students’ mathematical errors,
we constructed frequency tables regarding students’ answers and interpreted each question.

Participants

A total of 129 seventh grade students in a public middle school voluntarily participated in the study.
Because of financial and time constraints, the school was chosen conveniently. Data was collected
throughout 2012-2013 spring semester.

Instruments

To examine the research question of the present study, an open-ended questionnaire which consisted of
eight items regarding the objectives of force and motion unit was developed. These questions required
mathematical knowledge to be solved. The questions were determined based on a) the science teachers’
previous exam questions which were previously determined by Cebesoy & Yeniterzi (2014) and b) the
reported mathematical difficulties in previous studies (e.g., Butuner & Uzun, 2011). In addition, the
objectives of science curricula was taken into consideration during this process. After taking expert
opinions from science and mathematics specialists and science teacher, the revised questionnaire was
administrated to all students. The number of questions and the mathematical difficulties was presented
in Table 1.

Table 1. Number of Questions with Respect to the Mathematical Difficulties

Related mathematical difficulty Question numbers
Reading graph 1,3

Direct proportion 2

Inverse proportion 7,8

Ratio 2,3

Unit conversion 3,4

Using formulas 4,5,6
Ordering 56

Validity

Validity in a qualitative research can be defined as “the correctness or credibility of a description,
conclusion, explanation, interpretation or other sort of account” (Maxwell, 1996, p. 87). Some
procedures such as searching for discrepant events, triangulation, feedback, member-check, rich data,
guasi-statistics and comparisons were suggested to increase the credibility of a qualitative research by
Maxwell (1998). As it was not possible to ensure all the suggested procedures, in this study, we tried to
ensure the validity of study by adopting member-check, feedback and quasi-statistics procedures.
Member-check: Member check is a systematical way to get feedback about your conclusions from
participants with, which is an important way to prevent misinterpretation of the meanings (Maxwell,
1998). To ensure this, the data gathered was coded by each researcher independently and then the coded
data was compared to the other researcher’s’ coding in order to avoid misinterpretations between coders.
Feedback: Seeking feedbacks from a variety of people who are familiar to the setting or context that you
are studying with could be a useful strategy to prevent researcher biases. Thus, we got feedback from a
science and a mathematics experts who were PhD candidates and were specialized about both science
and mathematics curricula and a science teacher about the content of the questionnaire.
Quasi-statistics: The results of qualitative studies could be presented with quantitative components
which help researchers to “asses the amount of evidence in your data that bears on a particular
conclusion” (Maxwell, 1998; p.95). For instance, tables and graphs and distribution of the observational
and interview data could be used to support the conclusions (Maxwell, 1998). Based on this, we also
used tables while interpreting the questions in the questionnaire.

Reliability

LeCompte and Goetz (1982) defined reliability as “the extent which studies can be replicated” (p.35).
Establishing reliability for a qualitative study could create a problem because of nature of data and
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research process (LeCompte & Goetz, 1982). The external and internal reliability of the study were
ensured as explained below:

The external reliability in qualitative studies can be ensured by handling researcher status position,
informant choices, social situations and conditions, analytic constructs and premises and methods of
data collection and analysis (LeCompte & Goetz, 1982). We tried to ensure some of the premises to
increase the external reliability of our study as explained below:

Researcher status position: It is important to explain the researchers’ role and positions in a qualitative
study to ensure external reliability (LeCompte & Goetz, 1982). We informed the teachers who
voluntarily wanted to take part in the study about the aim of the study. We preferred to be not at the
class in order to prevent students’ possible reactions to new people. The teachers applied the
questionnaire to their students during their course.

Informant choices: Another important point in qualitative studies is to identify the informant who
provides data (LeCompte & Goetz, 1982). We chose a school among a group of schools which had
similar socioeconomic status (SES) based on our time and access constraints as well as voluntary
participation of teachers for the study. We chose a school which had middle to low SES students.

FINDINGS

In the first part of this section, the findings regarding students’ total test scores were presented. In the
second part, students’ correct, incorrect, and partial answers in each question were presented with
frequency tables. The common mathematical errors found in force and motion unit were discussed.
Investigation of seventh grade students’ total test scores in force and motion unit; In this part, students’
total test scores in force and motion unit were presented. Students’ correct answers were scored as 10
points, while students’ incorrect answers were scored as 0 points. When students’ total scores were
computed, a student who correctly answered all eight questions could be given a maximum of 80 points
(10 points for each). To make clear interpretations, scores were converted from out of 80 points to out
of 100 points. Then the test scores were grouped and the total number of students in each test score
group was determined. The students’ total scores in each group were presented in Table 2.

Table 2. Students’ Total Scores in Force and Motion Unit
Scores (Grouped) Total number of Participants Percentage (%) Cumulative percentage (%)

91-100 0 0 100
81-90 1 0.78 100
71-80 8 6.20 99.22
61-70 10 7.75 93.02
51-60 14 10.85 85.27
41-50 13 10.08 74.42
31-40 9 6.98 64.34
21-30 11 8.53 57.36
11-20 43 33.33 48.83
0-10 20 15.50 15.50

As indicated in Table 1, majority of students’ total scores were found to be 50 and under 50 (74.4%). In
other words, only a quarter of the students scored over 50 points. That means majority of students did
not answer half of the questions correctly. More interestingly, none of the students could correctly
answer all the questions in the test. Only one student was able to obtain a score between 81 and 90
points. Besides, 15.5% of the students answered only one question or none of the questions correctly.
Furthermore, more than a quarter of the students received a score of 20 or less points. Overall, these
findings yielded that students had difficulties in answering the questions in force and motion unit. As
these questions required some mathematical knowledge in their solution, we concluded that students
encountered mathematical difficulties during solution of questions in the questionnaire. Thus, we further
analyzed students’ answers with respect to mathematical errors.
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To categorize students’ mathematical difficulties in force and motion unit, each question was further
examined in detail and difficulty categories were revealed according to the structure of the questions.
Students’ mathematical difficulties in force and motion unit; In this part, students’ mathematical
difficulties with respect to each question were examined and findings were represented by using
frequencies and tables.

Students’ mathematical difficulties in Question 1: The relationship between length and mass of a spring
was asked for the purpose of investigating students basic graph reading skills specifically reading line
graphs in the first question (see Appendix for this question given as a sample). The number of students
who incorrectly answered the question and the percentage of incorrect responses was presented in Table
3.

Table 3. The Number of Students’ Incorrect Answers in Question 1
Related mathematical difficulty
Reading graph
Number of students with incorrect answer 34
Percentage (%) 26

As seen from Table 3, more than a quarter (26%) had difficulty in reading and interpreting the given
line graph. That means 74% of the students were able to interpret the line graph in given question and
correctly answered the question.

Students’ mathematical difficulties in Question 2: The second question investigated whether students
could correctly use ratio and proportion (specifically direct proportion) after reading line graph of a
spring as a follow up for the first question. The number of students who incorrectly answered the
question and the percentage of incorrect response were presented in Table 4.

Table 4. The Number of Students’ Incorrect Answers in Question 2
Related mathematical difficulty
Reading graph  Direct proportion
Number of students with incorrect answer 94 94
Percentage (%) 73 73

As seen from the table 4, when the question got complicated and consisted of several parts (reading line
graph and using direct proportion in this case) unlike the first question (just required reading and
interpreting line graph), majority of students had more difficulties in the question (73%). As the question
got complicated, the number of students’ incorrect answers was increased. The students, who could not
correctly read line graph, were not able to solve second question and its parts.

Students’ mathematical difficulties in Question 3: Third question included three parts as a combination
of rate-ratio, unit conversion and reading line graphs as a follow up for first and second question. As the
question got complicated, the number of students who incorrectly answered the question was increased.
Close examination revealed that 95 students could not answer any part of the question (regarding reading
line graphs, rate-ratio and unit conversion). Additionally, while 23 students answered this question
regarding rate-ratio step and reading line graph steps, they could not considered the unit conversion part
(centimeter to meter conversion). Only nine students out of 129 students correctly handled all the parts
of questions and reached the correct answer. It can be concluded that the most difficult part of question
that students encountered was the unit conversion part. 118 out of 129 students (91.5%) could not
convert the units. Even unit conversion was learned as an objective of fourth grade mathematics
curriculum, great majority of seventh grade students had difficulty in converting units. This may be
caused because of the students’ being unaware of the unit that was asked in the question or not correctly
doing first steps of the question.

Overall, when the first three questions interpreted together, we concluded that as the question got
complicated and included more than one step in its solution, the number of students that were able to
correctly answer the question slightly decreased.

Students’ mathematical difficulties in Question 4: Fourth question consisted of two parts as applying the
work formula and converting unit from km to meters. The number of students who incorrectly answered
the question and the percentage of incorrect response were presented in Table 5.
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Table 5. The Number of Students’ Incorrect Answers in Question 5
Related mathematical difficulty
Unit conversion  Using formula
Number of students with incorrect answer 129 65

Percentage (%) 100 50

In this question, nearly half the students could not apply work formula. In addition, all the students could
not convert units. This finding is consistent with the findings of third question indicating students’
difficulties in converting units were common regardless of question type. Even unit conversion was
learned and as an objective of fourth grade mathematic curriculum, great majority of seventh grade
students had great difficulty in unit conversion in related questions. Only small number of students could
correctly convert units (for instance, from km to meters).

Students’ mathematical difficulties in Question 5: In fifth question, students were asked to order three
different objects which have different masses and different heights after computing their potential
energies. The number of students who incorrectly answered the question and the percentage of incorrect
response were presented in Table 6.

Table 6. The Number of Students’ Incorrect Answers in Question 5
Related mathematical difficulty
Using Formula Ordering
Number of students with incorrect answer 98 96
Percentage (%) 76 74

Majority of students were unable to apply formula to compute the potential energies of objects (76%)
(See Table 6). A similar percentage (74%) was also unable to correctly order the given objects. Less
than a quarter (16%) could correctly apply potential energy formula and order.

Students’ mathematical difficulties in Question 6: In sixth question, students were asked to order three
different vehicles which have different masses and different velocities after computing their kinetic
energies. A great majority of students were unable to apply formula to compute the Kinetic energies of
objects (94%) (See Table 7). Relatively fewer students were (78%) also unable to correctly order the
kinetic energies of given vehicles. 6 students out of 129 total participants correctly answered both part
of question (using formula and ordering).

Table 7. The Number of Students’ Incorrect Answers in Question 6
Related mathematical difficulty
Using Formula Ordering
Number of students with incorrect answer 121 100
Percentage (%) 94 78

When the questions that required ordering after application of formulas in related questions (Question 5
and 6) were interpreted together, it was evident that even most students knew the formulas, whereas
they had difficulties in applying them and then in ordering based on their findings. This difficulty in
ordering and applying formulas in force and motion unit were not seen in previous studies (e.g., Butuner
and Uzun, 2011).

Students’ mathematical difficulties in Question 7 and Question 8: In seventh question, three gears which
are connected were presented. Students were asked to use inverse proportion to calculate the number of
turn of a gear by using another gear’s number of turns and teeth. More than half of the participants
(62%) could not correctly answer the questions (see Table 8). On the other hand, 49 students could
correctly use inverse proportion.

Table 8. The Number of Students’ Incorrect Answers in Question 7
Related mathematical difficulty
Inverse proportion
Number of students with incorrect answer 80
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Percentage (%) 62

As a follow up for the seventh question, the last question investigated whether students could correctly
use inverse proportion when calculating the first gears’ number of turns by using third gears’ number of
turns. The number of students who incorrectly answered the question and the percentage of incorrect
response were presented in Table 9.

Table 9. The Number of Students’ Incorrect Answers in Question 8
Related mathematical difficulty
Inverse proportion
Number of students with incorrect answer 108
Percentage (%) 84

Findings indicated that a great majority of students (84%) could not correctly answer the question. In
contrast, only a small number of students correctly used inverse proportion. Based on the findings of
these questions (Question 7 and 8), we came up a conclusion that students had difficulties in regarding
ratio and proportion concept (direct and inverse proportion). Although students learned ratio and
proportion in previous years (ratio and proportion concept is an objective in 6th grade mathematics
curricula) and use ratio and proportion concept in other science subjects, there were unable to use direct
and inverse proportion.

DISCUSSION

We found that seventh grade students had difficulties in force and motion unit. The studies in the
literature that examined students’ difficulties in physics concepts (e.g., Akatugba & Wallece, 1999;
Aycan & Yumusak, 2003; Corlu & Corlu, 2012; Kararkuyu, 2008; Oon & Subramaniam, 2011; Sahin
& Yagbasan, 2012) concluded that student’ lack of understanding in mathematics concepts caused these
difficulties. We also, came up a similar conclusion as students showed mathematical difficulties in their
answers in force and motion unit. The close examination revealed that while most of the students were
able to interpret line graphs, this number decreased as the question got complicated and included several
steps in its solution. Most of the students were unable to answer the question that includes both
interpretation of line graph and using direct proportion. The difficulties in interpreting the graphs
(Capraro et al. 2005; Demirci & Uyanik, 2009; Roth & Bowen, 1999) as well as proportional concepts
(Akatugba & Wallece, 1998; Howe et al. 2010a, 2010b; Lamon, 2007) was also reported in the studies
that investigated students’ difficulties in physics. The reason of students’ difficulties in proportional
concepts was explained as students’ being unaware of use of proportional concepts including ratios and
proportions in solving physics tasks (Akatugba & Wallace, 1999). In addition, we found that students
had difficulties in applying formulas. This finding was in line with the literature that reported students
had difficulties in applying formulas into physics problems (Corlu & Corlu, 2012; Karakuyu, 2008).
Even science context is appropriate for developing and fostering computational fluency (Corlu et al.
2011), the students in our study showed very low achievement in the questions which included both
mathematical computation skills and mathematical interpretation.

We found that unit conversion was the most problematic point for students. This finding was in line
with Butuner and Uzun’s (2011) study that reported science teachers’ experienced difficulties in
teaching concepts in force and motion unit. In their study, science teachers indicated that drawing and
interpreting graphs, ratio and proportion, and unit conversion were reported mathematical difficulties in
force and motion unit (Butuner & Uzun, 2011). Similarly, Kocaoglu and Yenilmez (2010) reported
students’ difficulties in converting units. Specifically, we found that students had severe difficulties in
unit conversion. Only very few students were able to convert the units (for instance, from km to meters).
This was an interesting result because unit conversion had been taught at primary grades. Even unit
conversion was learned and as an objective of fourth grade mathematic curriculum, great majority of
seventh grade students had great difficulty in unit conversion in related questions.

In addition to these findings, we revealed other mathematical difficulties including applying the formula,
ordering, ratio and proportion in force and motion unit. While students’ difficulties in using
mathematical formulas (Corlu & Corlu, 2012, Karakuyu, 2008) and ratio and proportion including direct
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and inverse proportion (Akatugba & Wallece, 1999; Dole & Shield, 2008; Howe et al. 2010a, 2010b ;
Lamon, 2007) were reported in literature, ordering and applying formulas in force and motion unit were
not widely investigated in previous studies (e.g., Butuner and Uzun, 2011). While ratio and proportion
was taught at seventh grade mathematics classes, direct and inverse proportion were subject of seventh
grade mathematics curriculum. Besides having difficulties in ratio and proportion which was taught in
previous years, seventh grade students had confusions in direct and inverse proportion topics which they
had just learned. Even though these concepts were given in sixth and seventh grades, we found that
seventh grade students still had difficulties in these concepts.

As a conclusion, we can conclude that students’ experienced difficulties in mathematics such as applying
formulas, converting units or understanding and interpreting graphs may explain their low achievement
in science. As this study was qualitative in nature, we did not aim to generalize our findings to all seventh
grade students. Also, as this study was not a causal-comparative study that explores the students’ low
achievement in science whether caused by mathematics or not, we could not say that students’
difficulties in science specifically force and motion unit was caused by their low competence in
mathematics. But we can conclude that their incompetence in mathematical concepts such as ratio and
proportion, unit conversion, basic mathematical computational skills may influence their understanding
in science concepts. As Cetin and his colleagues (2015) found strong relationship between students’
mathematics and science achievement, it is needed to explore this relationship by using multiple
methods. To further analyze the relationship between competence in mathematics and understanding in
science, it is needed to conduct experimental studies including implementations as well as more
qualitative studies including semi-structured interviews and classroom observations.

Implications

As previous studies reported that integration of science and mathematics enhance students’ achievement
(e.g., Hurley, 2001; Kiray & Kaptan, 2012; Wang, 2005), students’ motivation and problem solving
ability (Offer & Vasquez-Mireless, 1999) and helps students to make abstract concepts more concrete,
integrated curricula for science and mathematics might be useful for developing students’ understanding
in both disciplines as well as increase their achievement. While developing integrated curricula for
science and mathematics, the role of content knowledge, pedagogical content knowledge (Frykholm &
Glassom, 2005) and integrated teaching knowledge (Corlu, Capraro, & Capraro, 2014; Corlu, Capraro,
& Corlu, 2015) should be taken into consideration.

In order to increase students’ motivation and academic achievement in both disciplines, an integrated
teacher education program that consider the importance of integration of both disciplines is needed.
Berlin and White (2012) indicated although there was integrated science and mathematics methods
course approach, there is relatively few teacher preparation or enhancement programs for elementary
and middle school levels. So, both development and implementation of these preparation and
enhancement programs is strongly needed. In Berlin and White’s (2012) 7-year mathematics-science
and technology program for pre-service teachers, they reported regardless of the certification area,
teachers showed positive attitudes and perceptions related to the value of the integration of mathematics,
science, and technology education over all seven years of the program. Thus, adopting this kind of
programs in pre-service teacher education programs may be helpful in developing pre-service teachers’
appreciation of integration of mathematics and science as well as other disciplines. Also, both pre-
service and in-service teachers that appreciate the role of collaboration and teamwork with their
colleagues in numerous studies have been reported (Berlin & White, 2012; Frykholm & Glasson, 2005;
Riordain et al. 2015). As Berlin and White (2012) proposed, this kind of program might be helpful in
increasing the implementation of interdisciplinary teaching and learning activities. Riordain et al. (2015)
reported that teachers have positive views about the benefits of integration with respect to students’
learning and motivation in their study. This positive view of teachers may be helpful in designing and
implementing integrated science and mathematics lessons.

As Berlin and White (2012) reported in their historical analysis of integration for one hundred years,
there is a need for empirical based research about integration of science and mathematics. Thus, another
important implication may be increasing the number of empirical based research about the integration
of science and mathematics. The different forms of integration proposed by Hurley (2001), sequential
(science and mathematics are planned sequentially), parallel (science and mathematics are planned and
taught at the same time), partial (the two disciplines are partially taught together and partially taught
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separately), enhanced (while on of the disciplines is the major discipline of instruction, the other is used
throughout the instruction) and total (two disciplines are taught evenly) forms can be employed in these
kind of empirical research studies. A meta-analysis of 31 studies by Hurley (2001) revealed that science
achievement is more apparent in either enhanced (mathematics used to enhance science) or total
(mathematics and science totally integrated) integration models. Thus, enhanced and total integration
models can be used in these empirical research studies.
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APPENDIX

Sample Questions Types
Question 1.
The graphing representing of the relationship between the length and mass of a spring was given below.

Agirhik (N)
A

404----1---
1
304---4---

———dm =l

204 ---f-- -

10+

» Uzama (cm)

Based on the graph given above, find the elongation which is caused by 30 N.
Related Area: Reading Line Graphs

Question 3 (A Follow up question for students by using same graphs)

Basia_ddon the graph given above, find the difference in the elongation of spring in meter when 60N is
applied.

Related Area: Rate-Ratio, Unit Conversion and Reading Line Graphs
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OZ Bu arastirma, Teknolojik Pedagojik Alan Bilgisi (TPAB) ile ilgili Tiirkiye kaynakl1 yapilmis
calismalari; yayin yili, yayin tiirii, aragtirma konulari, uygulama alanlari, drneklem se¢imi,
orneklem diizeyi, arastirma yontemi, veri toplama araci ve veri analiz yontemi agisindan
incelemeyi amaglamaktadir. Arastirmanin 6rneklemini 2009-2013 yillar1 arasinda yapilan 32
makale ve 17 tez olmak iizere 49 calisma olusturmaktadir. Arastirma kapsamina alinan
calismalar icerik analizi yapilarak elde edilen sonuglar arastirma sorularina yanit verecek
sekilde yiizde, frekans gibi betimsel istatistik yontemleriyle analiz edilmistir. Elde edilen
bulgulara gore, Tiirkiye'de TPAB ile ilgili yapilan c¢aligmalarmn yillara gore arttigi,
ogretmenlerin TPAB diizeylerinden ¢ok dgretmen adaylarinin TPAB diizeylerini inceleyen
caligmalarin yapildigi, en ¢ok tercih edilen uygulama alanlarinin matematik ve fen oldugu,
aragtirma yontemi olarak nicel yontemlerin daha ¢ok uygulandigi ve veri toplama araci olarak
da anketin daha ¢ok kullanildigi goriilmiistiir. Bu ¢alismada elde edilen verilerin analizi
istatistiksel olarak yorumlanmig; TPAB ¢ercevesine yaptigi katki literatiire dayali olarak
tartigilmagtir.

Anahtar

Kelimeler Teknolojik pedagojik alan bilgisi, Tiirkiye'de yapilan ¢alismalar, igerik analizi.

Trends in studies on technological pedagogical content knowledge in
Turkey between 2009 and 2013 years

ABSTRACT This study aims to investigate studies about Technological Pedagogical Content Knowledge
(TPCK) conducted in Turkey, in terms of publication year, publication type, research topics,
implementation areas, sample selection, sampling level, research methodology, data collection
instruments and data analysis methods. The sample of the study consists of 49 (32 articles and
17 theses) studies conducted between 2009 and 2013 years. The results obtained through content
analysis were analyzed by descriptive statistical methods such as percentage and frequency
distributions in order to answer the research questions. According the findings; TPCK related
studies in Turkey increased by year, pre-service teachers TPCK levels investigated more than
teachers TPCK levels, the most preferred field is mathematics and science in the studies,
quantitative methods were applied mostly, and surveys were used more than other data
collection instruments. The analysis of the data obtained in this study were interpreted
statistically and contribution to the TPCK framework has been discussed based on the literature.

Keywords Technological pedagogical content knowledge, studies in Turkey, content analysis.
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EXTENDED SUMMARY

Nowadays, the rapid development of technology has brought different ideas about technology
integration in education, and it has been shown that technological innovation alone is not enough for
technology integration in educational environments. Thus, the framework of technological pedagogical
content knowledge has been established in order to understand the level of knowledge of teachers, who
play a key role in the integration of technology in education. Technological pedagogical content
knowledge consists of a combination and interaction of technological knowledge, pedagogical
knowledge and content knowledge. Of these, Technology Knowledge (TK) refers to the knowledge
about various technologies ranging from ordinary instruction material to advanced digital technologies.
Pedagogical Knowledge (PK) includes generic knowledge about the structure, organization,
management, and teaching strategies regarding how to teach a specific content domain. The Content
Knowledge (CK) is the knowledge to be taught by teachers regarding the topic. Pedagogical Content
Knowledge (PCK) is the knowledge about the simulations, illustrations, examples, explanations and
demonstrations used by teachers for effective presentation of the content. Technological Content
Knowledge (TCK) refers to knowledge about the use of technology to convey the content domain.
Technological Pedagogical Knowledge (TPK) refers to the affordances and constraints of technology
regarding pedagogical designs and strategies appropriate for disciplinary and developmental aspects.
Technological Pedagogical Content Knowledge (TPCK) refers to the knowledge and understanding of
the interaction between TK, PK, and CK when using technology for teaching concepts. According to
Mishra & Koehler (2006), the TPCK framework allows teachers to understand the complexity of
relationships between concepts when integrating technology with education.

It is seen that there are many studies about TPCK due to contributions of TPCK on teacher competencies
regarding technology integration with education, as well as meta-analysis studies analyzing these
studies. Wu (2013) investigated the yearly distribution, sampling groups, subject fields and research
methodologies of 24 experimental studies about TPCK published in journals indexed by SSCI between
2002 and 2011, and as a result of the analyses he concluded that experimental studies has increased
significantly, and most of the studies has been conducted with pre-service teachers, instead of working
teachers. VVoogt, Fisser, Pareja Roblin, Tondeur, and van Braak (2013) have analyzed 55 studies on
TPACK published between 2005 and 2011 in Education Resources Information Center (ERIC), Web of
Science, Scopus, and PsychINFO databases in terms of theoretical foundations and practical uses, and
as a result of the analysis of findings concluded that there are different understandings of TPCK and
TK, leading various views regarding the measurement of TPCK, the concepts related to TPCK are hard
to understand, thoughts about TPCK, PK and TK are intertwined, and technology-enriched courses
based on active participation is a promising strategy for improving TPCK of teachers. It has been seen
that evaluation of various studies on TPCK conducted worldwide makes a major contribution to the
literature. As much as being a summary of the studies carried out so far, these studies which examines
the studies about TPCK are expected to shed light on future studies. In this context, this study aims to
investigate studies about TPCK conducted in Turkey, in terms of publication year, publication type,
research topics, implementation areas, sample selection, sampling level, research methodology, data
collection instruments and data analysis methods. The sample of the study consists of Turkey-based
articles published between 2009 and 2013 in journals indexed by SSCI and ULAKBIM (National
Academic Network and Information Center of Turkey) database, as well as theses published in full text
in the YOK (The Council of Higher Education) thesis database. In order to determine the studies to be
investigated within the scope of the research, the keywords "Technological Pedagogical Content
Knowledge", and "TPCK" were searched in SSCI Journals, ULAKBIM and YOK thesis databases. This
search yielded 49 studies, consisting of 32 articles and 17 theses. Data obtained by examining the studies
within the scope of this research were recorded in an electronic form into the publication classification
form of TPCK, and the results obtained through content analysis were analyzed by descriptive statistical
methods such as percentage and frequency distributions in order to answer the research questions.
According to results, an increase in the number of studies conducted on TPCK is on the rise in Turkey
between 2009 and 2013 years. And, this indicates an increasing tendency towards TPCK research in
Turkey. The relationship between achievement levels, various demographic variables (age, gender,
experience etc.) and TPCK, the relationships between technology integration in education and TPCK,
the effects of course, workshop, instruction, etc. practices on the development of TPCK are the most
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researched topics in TPCK-related studies. Mathematics and science were found to be the most preferred
application areas according to the majority of the research. Looking at the levels of sampling, it's
observed that the majority of studies investigated levels of TPCK of pre-service teachers, rather than
branch teachers or primary school teachers. Considering the research methodologies, it's understood that
guantitative methods were applied mostly; and, among the data analysis methods, descriptive analysis
method was found to be the preferred qualitative analysis method, compared to other data analysis
approaches. And, looking at the data collection instruments, it's seen that questionnaires and interview
forms were used more than other data collection instruments. In this context, it's understood that studies
on TPCK are increasing in number and variety day by day, and future studies are needed to be conducted
with different methods in different domains. Since there were many studies investigating the relationship
between various demographic variables and achievement levels in TPCK, there is a need for studies on
different subject areas.

As in the fields of mathematics and science, studies on TPCK in other fields should be increased,
particularly in the field of information technology, which plays a key role in the integration of
technology with education. When considered in the context of technology integration with education, it
is extremely important to increase studies on the levels of TPCK of working teachers, as much as the
studies conducted with pre-service teachers. Focusing on qualitative and mixed-type studies, as well as
guantitative studies to be conducted about TPCK will make a great contribution to the literature. As a
result, it is thought that investigation of studies on TPCK within the context mentioned above will
contribute to the literature, will reveal the differences and similarities between the studies, and will shed
a light on future studies.
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GIRIS

Gilinlimiizde teknolojinin hizla ilerlemesi egitime teknoloji entegrasyonu konusunda da farkh fikirleri
beraberinde getirmistir. Egitime teknolojik yenilik getirmeyi sorguladigimizda, bu yeniligin pedagoji,
insan ve performans boyutlarini i¢erdigini gormekteyiz (Ferdig, 2006). Bu baglamda egitime teknoloji
entegrasyonunda sadece teknolojinin degisimi tek basina saglamadigi (Koehler ve Mishra, 2005),
Ogretmenlerin teknolojiyi kullanma seklinin egitimi degistirme potansiyeline sahip oldugu
goriilmektedir (Carr, Jonassen, Litzinger ve Marra, 1998). Smif i¢i 6gretme etkinliklerini planlama ve
uygulamada 6gretmenin niteligi, yeterligi ve deneyimi 6nemli yer tutmaktadir (Demir ve Bozkurt,
2011). Bunlara bakarak egitime teknoloji entegrasyonu siirecinde, 6gretmen yeterliliginin son derece
o6nemli oldugunu sdyleyebiliriz.

Shulman (1987) 6gretmen yeterliklerinin; alan bilgisi, pedagojik bilgi, pedagojik alan bilgisi, miifredat
bilgisi, 6grenen dzellikleri bilgisi, egitsel baglam bilgisi, egitsel ¢iktilar, amaglar, degerler, felsefik ve
tarihi temeller hakkinda bilgi bagliklarini igermesi gerektigini belirtmistir. Shulman'in (1987) 6gretmen
yeterliliklerinde belirtmis oldugu pedagojik alan bilgisi kavramina, Koehler ve Mishra (2005) teknolojik
bilgi kavramini da dahil ederek Teknolojik Pedagojik Alan Bilgisi (Technological Pedagogical Content
Knowledge - TPACK) cercevesini olusturmuslardir. Teknolojik Pedagojik Alan Bilgisi (TPAB),
Teknolojik Bilgi (TB), Pedagojik Bilgi (PB) ve Alan Bilgisinin (AB) birlesimi olmakla birlikte, TPAB
her bir par¢anin toplamindan daha anlamli bir biitiinii ifade etmektedir (Koehler & Mishra, 2005). TB;
siradan ders materyallerinden, gelismis dijital teknolojilere kadar siralanabilecek cesitli teknolojiler
hakkindaki bilgidir (Pamuk, Ulken ve Dilek, 2012). PB; belirli bir konu alaninin nasil &gretilecegiyle
ilgili yapi, organizasyon, yonetim ve Ogretim stratejileri hakkindaki bilgidir (Wetzel, Foulger ve
Williams, 2008-2009). AB; konu alaniyla ilgili 6gretmenin ne 6gretecegi hakkindaki bilgidir (Mishra
ve Koehler, 2006; Wetzel vd., 2008-2009; Baran, Chuang ve Thompson, 2011). PAB; 6gretmenin ders
anlatirken kullandigi; konularin etkili sunumu, giiclii benzesimler, ¢izimler, drnekler, agiklamalar ve
gosteriler hakkindaki bilgidir (Shulman, 1986). TAB; konunun teknolojik araglar ile doniisiimiiniin
saglanmas1 hakkindaki bilgidir (Koehler ve Mishra, 2009; Kereluik, Mishra ve Koehler, 2011; Pamuk
vd., 2012). TPB; disiplinsel ve gelisimsel agidan uygun pedagojik tasarim ve stratejilerle ilgili olarak,
bir dizi teknolojik aracin pedagojik olanaklar1 ve siirliliklar1 hakkindaki bilgidir (Koehler ve Mishra,
2009). TPAB; TB, PB, AB bilgi alanlarinin etkilesiminden ortaya ¢ikan ve teknolojiyi kullanarak
kavramlarin nasil dgretilecegi hakkindaki anlayisla ilgili bilgidir (Mishra ve Koehler, 2006; Kereluik
vd., 2011). TPAB boyutlarinin birbirleri arasindaki iligkiyi agiklayan TPAB cercevesi Sekil 1'de
goriilmektedir (Koehler ve Mishra, 2005).

Teknolojik Pedagojik Alan Bilgisi
(TPAB)

Teknolojik Bilgi
| Teknolojik Pedagojik

Bilgi
(TPB) >

Teknolojik Alan
Bilgisi
(TAB)

Alan Bilgisi

Pedagojik Alan Bilgisi
(PAB)

Baglamlar

Sekil 1. Teknolojik Pedagojik Alan Bilgisi (Koehler, 2012)
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Mishra ve Koehler'e (2006) gore egitime teknoloji entegrasyonunda TPAB cercevesi; 6gretmenlere
kavramlar arasindaki karmasik iliskiler arasinda mantik kurmaya olanak saglamaktadir. TPAB'n
egitime teknoloji entegrasyonunda &gretmen yeterliklerine katkist nedeniyle, TPAB'la ilgili bir¢cok
calisma yapildigt ve bunun yaninda yapilan bu c¢aligmalar inceleyen calismalar da yapildigi
goriilmektedir. Wu (2013), 2002-2011 yillar1 arasinda SSCI kapsamindaki dergilerde yayinlanmig
TPAB ile ilgili 24 deneysel ¢alismanin; yillara gore dagilimini, drneklem gruplarini, konu alanlarini ve
arastirma yoOntemlerini incelemis; analizlerin sonucunda deneysel caligmalarin anlamli bir sekilde
arttigi, 6gretmenlerden ¢ok 0gretmen adaylar {izerinde ¢aligma yapildigl sonucuna varmistir. Voogt,
Fisser, Pareja Roblin, Tondeur ve van Braak (2013), 2005-2011 yillar1 arasinda Education Resources
Information Center (ERIC), Web of Science, Scopus ve PsychINFO veri tabanlarinda yer alan TPAB
ile ilgili yapilmig 55 ¢alismay1r TPAB'!n kuramsal temelleri ve pratik kullanimi agisindan incelemis;
bulgularin analizinde, TPAB ve TB'ye yonelik farkli anlayislarin oldugu, bunun TPAB'1n 6l¢iilmesinde
farkli goriisler olmasini da etkiledigi, TPAB ile ilgili kavramlarin zor anlasildigt TPAB, PB ve TB
hakkindaki inanglarin i¢ ige gectigi, aktif katilimli yeniden tasarlanan teknolojiyle zenginlestirilmis
derslerin 6gretmenlerin TPAB gelisimi i¢in umut verici bir strateji oldugu sonuglarina ulagmistir.
Diinya'da TPAB ile ilgili yapilmis ¢esitli caligsmalarin incelenerek yorumlanmasinin literatiire biiytik bir
katki sagladig1 goriilmiistiir. TPAB ile ilgili yapilmig ¢alismalarin incelendigi ¢alismalar (Voogt vd.,
2013; Wu, 2013); bugiine kadar yapilan ¢alismalarin bir 6zeti oldugu gibi, bu tarz caligmalarin gelecekte
yapilacak ilgili calismalara da orneklem gruplari, arastirilan konu alanlari, arastirma yontemleri,
kuramsal temeller ve bunlarin uygulamalar1 baglaminda 151k tutacagi diistiniilmektedir. Bu baglamda,
bu aragtirmada TPAB ile ilgili yapilmig Tiirkiye adresli galismalarin ortaya konulmasi ve gesitli
degiskenler acisindan incelenmesi amaclanmaktadir. Arastirmanin amaci dogrultusunda asagidaki
sorulara yanit aranmigtir:

TPAB ile ilgili yapiimis ¢calismalar yillara gore farklilik gostermekte midir?

TPAB ile ilgili yapilmis ¢alismalarda hangi konular arastirilnmigtir?

TPAB ile ilgili yapimis ¢calismalar uygulanan branslara gore farkliik gostermekte midir?

TPAB ile ilgili yapiimis ¢alismalar orneklem secimlerine gére farklilik gostermekte midir?

TPAB ile ilgili yapiimis ¢calismalar 6rneklem diizeylerine gore farklilik gostermekte midir?

TPAB ile ilgili yaptmis ¢calismalarda hangi yontemler yaygin olarak kullanmilmistir?

TPAB ile ilgili yapiimis ¢calismalarda hangi veri toplama araglari tercih edilmistir?

TPAB ile ilgili yapilmis ¢alismalarda hangi veri analizi yontemleri yaygin olarak kullanmilmustir?

YONTEM

TPAB ile ilgili yapilmig Tiirkiye adresli calismalarin incelenecegi bu arastirmada nitel arastirma
desenlerinden dokiiman inceleme yontemi kullanilmis; toplanilan verileri aciklayabilmek i¢in gerekli
kavram ve iliskilere ulasmak amaciyla nitel analiz yontemlerinden icerik analizi yontemi kullanilmistir.
Bu galigmada igerik analizi yontemi kullanilmasinin nedeni arastirma i¢in toplanilan verilerin dnce
kavramsallastirilmasi, sonrasinda ortaya ¢ikan kavramlara gére mantiksal olarak sekillendirilmesi ve
buna gore verileri agiklayan temalarin belirlenmesi gerekmektedir. Igerik analizi verileri tanimlamamizi
ve belirli gercevelerde bir araya getirmemizi saglamaktadir (Yildinm ve Simsek, 2011, s. 227).
Aragtirmanin kapsami, veri toplama siireci ve veri analiz islemler bu boliimde belirtilmistir.

Arastirmanin Kapsam

Arastirmanin kapsamini 2009-2013 yillar1 arasinda Teknolojik Pedagojik Alan Bilgisi ile ilgili yapilmig
Tiirkiye adresli caligmalar olusturmaktadir. Bu baglamda arastirma; SSCI kapsamindaki dergilerde
yayinlanmis makaleleri, ULAKBIM ulusal veri tabanlarida dizinlenen egitim bilimleri dergilerinde
yayinlanmis makaleler ile YOK tez veri tabaninda yaymlanmus tezleri kapsamaktadir.

Veri Toplama Siireci

Aragtirma kapsaminda incelenecek calismalar1 belirlemek amaciyla SSCI kapsamindaki dergilerde,
Ulakbim ve YOK tez veritabaninda "Teknolojik Pedagojik Alan Bilgisi", "TPAB", "Technological
Pedagogical Content Knowledge" ve "TPACK" anahtar sozciikleri kullanilarak tarama yapilmustir.
Tarama sonucunda TPAB ile ilgili 25 farkli dergide 32 makale, YOK tez veritabaninda ise 14" yiiksek
lisans, 3"l doktora tezi olmak iizere toplamda 17 tez galismasi tespit edilmis ve arastirma kapsaminda
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incelenmistir. Elde edilen tiim galigmalarin bulundugu dergiler ve yillara gére dagilimi Ek 1'de ve tam
referanslarini iceren liste Ek 2'de sunulmustur.

Aragtirma kapsamina alinmasi kararlastirilan ¢aligmalardan ayri ayri incelenerek elde edilen veriler,
Goksu, Ozcan, Cakir ve Goktas (2014) tarafindan gelistirilen “Ogretim Tasarimu Modeli Yaymn
Simiflandirma Formu”ndan (OTMYSF) yararlanilarak olusturulan “Teknolojik Pedagojik Alan Bilgisi
Yayin Siniflandirma Formu”na (TPABYSF) elektronik ortamda kaydedilmistir. Boylece ¢alismanin
giivenirligi ve i¢ gegerligi saglanmaya calisilmistir. TPABYSF’de yayin tiirii, yaym yeri, yil, yontem,
veri toplama araci, 6rneklem sayisi, 6rneklem se¢im sekli, 6rneklem diizeyi, uygulama alani, aragtirma
konusu ve veri analiz yontemi bagliklar1 yer almaktadir.

Veri Analizi

Tarama sonucunda TPAB ile ilgili oldugu tespit edilen 49 calisma; arastirma konusu, veri analiz
yontemi, veri toplama araci, TPAB'!n incelendigi alanlar, 6rneklem secimi, orneklem diizeyi ve
kullanilan yontemler agisindan incelenmistir. Aragtirma siirecinde yapilan igerik analizi sonucunda elde
edilen veriler, arastirmacilar tarafindan arastirma sorularina yanit verecek sekilde belirlenen temalara
gore betimsel istatistik yontemleri (yiizde, frekans vb.) kullanilarak ¢oziimlenmistir. Elde edilen
verilerin frekans ve yiizde oranlari, arastirma sorularina yanit verecek sekilde arastirmacilar tarafindan
hesaplanmis, kodlayicilar arasinda giivenirligi saglamak i¢in Miles ve Huberman'in (1994) belirlemis
oldugu "gilivenirlik=goriis birligi/(goriis birligi+goriis ayriligl)" formiiliinden yararlanilmis, temalar i¢in
kodlama giivenirligi oranlarinin her bir tema igin %90'nin iizerinde oldugu tespit edilmistir. Glivenirlik
hesaplamalarinin %70'in {izerinde ¢ikmasi, arastirmanin giivenilir olarak kabul edilmesi igin yeterli
goriilmektedir (Miles ve Huberman, 1994). Elde edilen veriler diizenlenmis, gruplanmis, sayisal hale
getirilerek tablolar halinde sunulmus ve son olarak ortaya ¢ikan bulgular yorumlanmistir.

BULGULAR

Bu béliimde TPAB ile ilgili yapilmig ¢alismalarla ilgili; yayin yili, arastirma yontemi, veri toplama araci,
veri analiz yontemi, arastirma konulari, uygulama alanlari, 6rneklem sec¢imi, drneklem diizeyi ve
kullanilan yontemlere ait bulgulara yer verilmistir. TPAB ile ilgili yapilmis ¢alismalarin yillara gore
dagilimlarini belirtmek amaciyla, her bir yila ait istatistikler Tablo 1'de sunulmustur.

Tablo 1. TPAB ile ilgili Yapilmis Calismalarin Yillara Gore Dagilimi
2009 2010 2011 2012 2013 Toplam

Makale 1 1 6 8 16 32
Tez 2 1 6 5 3 17
Toplam 3 2 12 13 19 49

TPAB ile ilgili yapilmis calismalarin yillara gore dagilimina ait betimsel istatistiklere bakildiginda,
TPAB ile ilgili yapilan ¢alismalarin toplam sayilarinda yillara gore artis oldugu goriilmektedir. Yayin
sayisindaki bu artiga bakarak Tiirkiye'de TPAB konusuna olan egilimin arttigini sdyleyebiliriz.

Arastirma Konularma Gére TPAB ile ilgili Yapilmis Calismalar

TPAB ile ilgili yapilmis ¢aligmalar arastirma konularina goére incelenmistir. Arastirma konularinin
toplam frekansinin 58 olmasinin sebebi, bazi arastirmalarda birden fazla konunun arastirilmis olmasidir.
Aragtirma konularina ait betimsel istatistikler Tablo 2’de sunulmustur.

Tablo 2. Aragtirma Konularinin Dagilimi
Arastirma Konusu f %
Cesitli demografik degiskenler ve TB, PB, AB, TPB, TAB, PAB, TPAB bilgisi

diizeyleri arasindaki iliski 18 3104
Egitime teknoloji entegrasyonu ve TPAB arasindaki iligkiler 11 18.97
Kurs, calistay, ders vb. egitim uygulamalarinin TPAB gelisimine etkisi 11 18.97
Olgek gelistirme ve geviri galigmalart 9 15.51
Farkli konu alanlarinda TPAB diizeyleri 9 15.51
Toplam 58 100
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Tablo 2 incelendiginde TPAB ile ilgili yapilmis ¢alismalarda en ¢ok arastirilan konunun yas, cinsiyet,
akademik basar1, deneyim, brang gibi ¢esitli demografik degiskenler ve TPAB c¢ercevesinin bilesenleri
arasindaki iliski (f=18) oldugu goriilmektedir. Egitime teknoloji entegrasyonu ve TPAB arasindaki
iliskiler (f=11), kurs, calistay, ders vb. egitim uygulamalarinin TPAB gelisimine etkisi (f=11)
konularmin ise 6l¢ek gelistirme ve geviri ile farkli alanlarda TPAB diizeyleri gibi konulara oranla daha
fazla arastirlldigi, Slgek gelistirme ve ceviri ¢alismalarinin (f=9) ve farkli konu alanlarinda TPAB
diizeylerini inceleyen ¢alismalarin (f=9) daha az yapildig1 goriilmektedir.

Uygulama Alanlarina Gore TPAB ile ilgili Yapilmis Calismalar

TPAB ile ilgili yapilmis ¢alismalardan alan yazin derleme ¢alismasi (Kaya ve Yilayaz, 2013) disinda
kalan 48 ¢aligma uygulandig1 alanlara gore incelenmis, TPAB ile ilgili ¢alismalarin hangi alanlarda
uygulandigina dair istatistiksel bilgiler Tablo 3’te verilmistir.

Tablo 3. Uygulama Alanlarinin Dagilimi

Brang f %
Matematik 19 20.43
Fen ve Teknoloji 13 13.98
Siif 10 10.75
Ingilizce 8 8.60
Sosyal Bilgiler 8 8.60
Bilgisayar ve Ogretim Teknolojileri 5 5.37
Fizik 4 4.30
Okul Oncesi 4 4.30
Kimya 3 3.23
Biyoloji 2 2.15
Beden Egitimi 2 2.15
Resim 2 2.15
Miizik 2 2.15
Teknoloji Tasarim 2 2.15
Cografya 1 1.08
Din Kiiltiirii ve Ahlak Bilgisi 1 1.08
Ozel Egitim 1 1.08
Tarih 1 1.08
Brang Belirtilmemis 5 5.37

Toplam 93 100

Tablo 3 incelendiginde TPAB ile ilgili yapilmis calismalarin uygulama alanlarina gore farklilik
gosterdigi ve en ¢ok ¢alisma yapilan alanin Matematik (f=19) oldugu goriilmektedir. Bununla birlikte,
Fen ve Teknoloji (f=13), Smif (f=10), Ingilizce (f=8) ve Sosyal Bilgiler (f=8) ile ilgili ¢aligmalarmn;
Bilgisayar ve Ogretim Teknolojileri (f=5), Fizik (f=4), Okul Oncesi (f=4), Kimya (f=3), Biyoloji (f=2),
ve Beden Egitimi (f=2), Resim (f=2), Miizik (f=2), Teknoloji Tasarim (f=2), Cografya (f=1), Din
Kiiltiirii ve Ahlak Bilgisi (f=1), Ozel Egitim (f=1) ve Tarih (f=1) alanlariyla ilgili ¢alismalardan fazla
oldugu tespit edilmistir.

Orneklem Secimine Gore TPAB ile Ilgili Yapilmis Calismalar

TPAB ile ilgili yapilmis ¢alismalardan alan yazin derleme ¢alismasi disinda kalan 48 ¢alisma 6rneklem
secimine gore incelenmis, TPAB ile ilgili ¢aligmalarda hangi 6rneklem se¢im yontemleri kullanildigina
dair betimsel istatistikler Tablo 4’te verilmistir.

Tablo 4. Orneklem Segimi

Omekleme Yontemi  f %
Kolay ulagilabilir 35 7292
Amaca uygun 7 14.58
Rastgele 6 12.50

Toplam 48 100
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Tablo 4 incelendiginde TPAB ile ilgili yapilmis calismalarin 6rnekleme yontemlerine gore farklilik
gosterdigi, en ¢ok kolay ulasilabilir 6rnekleme yonteminin (f=35) tercih edildigi, amaca uygun (f=7) ve
rastgele (f=6) ornekleme yonteminin ise daha az tercih edildigi goriilmektedir.

Orneklem Diizeyine Gore TPAB ile Tlgili Yapilmis Cahismalar

TPAB ile ilgili yapilmis ¢aligmalardan alan yazin derleme ¢alismasi disinda kalan 48 calisma 6rneklem
diizeyine gore incelenmis, TPAB ile ilgili ¢aligmalarda hangi Orneklem diizeylerinde arastirma
yapildigina dair betimsel istatistikler Tablo 5°te verilmistir.

Tablo 5. Orneklem Diizeyi

Orneklem Diizeyleri  f %
Ogretmen adaylar1 37 77.09
Ogretmen 10 20.83
Akademisyen 1 2.08

Toplam 48 100

Tablo 5 incelendiginde TPAB ile ilgili yapilmis calismalarin 6rneklem diizeylerine gore farklilik
gosterdigi; en cok Ogretmen adaylarmin (f=37) TPAB'nin arastirildigi, 6gretmenlerin (f=10) ve
akademisyenlerin (f=1) TPAB"1n1 inceleyen ¢aligsmalarin ise daha az yapildig1 goriilmektedir.

TPAB ile ilgili Yapilmis Cahismalarda Kullamlan Yontemler

TPAB ile ilgili yapilmis ¢calismalardan alan yazin derleme ¢alismasi diginda kalan 48 ¢aligma, ¢alismada
kullanilan yontemlere gore incelenmis, nicel ve nitel yontemleri birlikte kullanan ¢alismalarin yontemi
karma (mixed) (Creswell, 2003) olarak belirtilmistir. TPAB ile ilgili c¢alismalarda uygulanan
yontemlerin yillara gére degisimini gosteren betimsel istatistikler Sekil 2°de verilmistir.

50 ;
w0 /
35

/
o YA
f 20 /// /
15 P—
" — = =
— —

0 2009 2010 2011 2012 2013 Toplam
e Karma 0 1 3 3 4 11
e NiCel 0 1 7 6 13 27
Nitel 3 0 2 4 1 10
Toplam 3 2 12 13 18 48

Sekil 2. Kullanilan Yoéntemlerin Yillara Gore Dagilimi

Sekil 2 incelendiginde TPAB ile ilgili yapilmis olan nicel ¢aligmalarin (f=27) diger caligmalardan fazla
oldugu, karma yontemlerin (f=11) ve nitel yontemlerin (f=10) ¢alismalarda daha az tercih edildigi
goriilmektedir. Calismalarin yillara gore dagilimma bakildiginda ise nitel yontemlerin artik daha az
tercih edildigi, nicel ve karma yontemlerin ise daha ¢ok tercih edilmeye baslandig1 goriilmektedir.

TPAB ile ilgili Yapilmis Cahismalarda Kullanilan Veri Toplama Araclar

TPAB ile ilgili yapilmis ¢caligmalardan alan yazin derleme ¢aligmasi disinda kalan 48 ¢alisma, ¢aligmada
kullanilan veri toplama araglarina gore incelenmistir. Veri toplama araclarinin toplam frekansinin 79
olmasinin sebebi, arastirmalarin ¢ogunda birden fazla veri toplama araci kullanilmis olmasidir. Veri
toplama araclarina ait betimsel istatistikler Tablo 6’da sunulmustur.

40

Turkish Journal of EducationTUR 2016 Volume 5, Issue 1 www.turje.org


http://www.turje.org/

DIKMEN & DEMIRER;, Tiirkiye'de teknolojik pedagojik alan bilgisi iizerine 2009-2013 yillar: arasinda yapilan
calismalardaki egilimler

Tablo 6. Kullanilan Veri Toplama Araglarinin Dagilimi

Veri Toplama Araci f %
Anket 41 51.90
Goriisme Formu 19 24.05
Dokiiman 9 11.39
Gozlem Formu 7 8.86
Basar1 Testi 3 3.80

Toplam 79 100

Tablo 6 incelendiginde TPAB ile ilgili yapilmis ¢alismalarda veri toplama araci olarak en gok anket
(f=41) kullaniminin tercih edildigi, goriisme formu (f=19), dokiiman (f=9), gézlem formu (f=7) ve basar1
testi (f=3) gibi veri toplama araglarinin ise daha az tercih edildigi goriilmektedir.

TPAB ile ilgili Yapilmis Cahsmalarda Kullanilan Veri Analizi Yontemleri

TPAB ile ilgili yapilmig ¢caligmalardan alan yazin derleme ¢aligmasi disinda kalan 48 ¢aligma, ¢aligmada
kullanilan veri analizi yontemlerine gore incelenmistir. Veri analizi yontemlerinin toplam frekansinin
88 olmasinin sebebi, bazi arastirmalarda birden fazla veri analizi yontemi kullanilmis olmasidir.
Calismalarda kullanilan veri analizi yontemlerinin dagilimina ait betimsel istatistikler Tablo 7’de
sunulmustur.

Tablo 7. Kullanilan Veri Analizi Yontemlerinin Dagilimi

Veri Analiz Yontemi f %
Nicel Betir_n_sel Analiz _ 37 42.05
Kestirimsel Analiz 31 35.23
Nitel kzer_ik Analizi _ 13 14.77
Betimsel Analiz 7 7.95

Toplam 88 100

Tablo 7'deki veriler incelendiginde, TPAB ile ilgili Tiirkiye'de yapilmis ¢aligmalarda, en ¢ok tercih
edilen veri analiz yonteminin nicel analiz yontemlerinden betimsel analiz yontemi (f=37) oldugu,
kestirimsel analiz yontemlerinin ise (f=31) daha az tercih edildigi goriilmektedir. Nitel analiz
yontemlerinden igerik analizi yontemi (f=13) ise betimsel analiz yontemine (f=7) gore daha ¢ok tercih
edilmektedir.

TARTISMA

Arastirmadan elde edilen bulgular TPAB ile ilgili Tiirkiye'de yapilan ¢aligsmalarin yillara gore arttigina,
arastirilan konular bakimindan gesitlilik gosterdigini, hemen hemen her alanda uygulanmasina ragmen
fen ve matematik alanlarinda daha fazla calisma yapildigini ayrica 6gretmenlerden ¢ok Ggretmen
adaylarinin TPAB diizeylerini inceleyen ¢alismalarin yer aldigin1 gostermektedir. Bununla birlikte;
TPAB ile ilgili Tiirkiye'de yapilmis ¢caligmalarda kullanilan 6rneklem seg¢imi, veri toplama araci se¢imi
ve veri analizi yontemlerinin; Tiirkiye'de yapilmis farkli alanlardaki ¢aligmalarin 6rneklem segimi, veri
toplama araci se¢imi ve veri analizi yontemleriyle benzerlik gdsterdigi tespit edilmistir (Goksu vd.,
2014; Goktas vd., 2012).

Wu (2013) calismasinda; matematik ve fen alanlarinda diger branglara oranla daha fazla TPAB ile ilgili
calisma yapildigini tespit etmistir. Tiirkiye'de TPAB ile ilgili yapilan ¢calismalarda oldugu gibi Diinya'da
yapilan g¢aligmalarda da matematik ve fen alanlarina yonelik calismalarin diger alanlarda yapilan
caligmalardan fazla olmasi, diger alanlara yonelik TPAB ile ilgili ¢aligmalara duyulan ihtiyaci
gostermektedir.

Tiirkiye'de TPAB ile ilgili yapilmig ¢alismalarin 6rneklem diizeylerine ait bulgular incelendiginde;
Tiirkiye ve Tiirkiye disindaki tilkelerde yapilan ¢aligmalarda 6gretmenlerden ¢ok 6gretmen adaylarinin
TPAB diizeylerini arastiran ¢caligmalarin yer aldig1 anlagilmaktadir. Wu (2013) TPAB ile ilgili yapilmis
deneysel calismalar1 inceledigi c¢alismasinda Ggretmenlerden ¢ok Ogretmen adaylarma yonelik
calismalarin yer aldigini tespit etmistir. Ogretmen adaylarinin 6rneklem grubu olarak kolay ulasilabilir
olmas1 veya Ogretmenlere yonelik calisma yapmanin goéreceli zorlugu, TPAB ile ilgili yapilmis
calismalarin 6gretmenlerden ¢ok Ogretmen adaylarina yonelik olmasinin nedenleri arasinda oldugu
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sOylenebilir. Benzer sekilde kolay ulagilabilir 6rnekleme yonteminin yaygin olarak tercih edilmesinin
sebebi yOntemin arastirmaya hiz ve pratiklik kazandirmasinin yani sira maliyet ve ulasilabilirlik
acisindan kolay olarak algilanmasidir (Yildirirm ve Simsek, 2011, s.113). Ancak egitime teknoloji
entegrasyonu baglaminda bakildiginda 6gretmenlerin TPAB diizeylerine yonelik ¢calismalarin goreceli
olarak azlig1 bir eksiklik olarak goriilmektedir.

Tirkiye ve Tiirkiye disindaki iilkelerde yapilmis TPAB ile ilgili calismalarda kullanilan arastirma
yontemleri acisindan baktigimizda; Tiirkiye'de yapilan ¢aligmalarda nicel yontemlerin (f=27), karma
(f=11) ve nitel (f=10) yontemlere gore daha fazla tercih edilmesine ragmen, Wu (2013), TPAB ile ilgili
yapilmig deneysel calismalarda nitel (f=10) ve nicel (f=11) ¢alisma sayisinin hemen hemen birbirine
yakin oldugunu tespit etmistir. TPAB ile ilgili Tiirkiye'de yapilmis caligsmalarda veri toplama araci
olarak anketin (f=41), diger veri toplama araglarina gore farkli bolgelerde daha diigiikk maliyetle daha
biiyiik gruplara, daha hizli bir sekilde uygulanabildigi i¢in aragtirmalarda yaygin olarak tercih edildigi
(Biiytikoztiirk, Kilig Cakmak, Akgiin, Karadeniz ve Demirel, 2013), TPAB ile ilgili Tiirkiye'de yapilmis
caligmalarda da benzer nedenlerle veri toplama araci olarak anketin yaygin olarak kullanildigi
diistintilmektedir.

Tiirkiye'de TPAB ile ilgili yapilmis ¢aligmalarda en ¢ok kullanilan veri analiz yonteminin; nicel veri
analiz yontemlerinden betimsel analiz oldugu goriilmektedir. Tiirkiye'de yapilmig farkli alanlardaki
calismalari inceleyen calismalarda; nicel veri analiz yontemlerinden betimsel analiz yonteminin daha
cok kullanildigini tespit eden arastirmalar oldugu gibi (Goktas vd., 2012; Varisoglu, Sahin ve Goktas,
2013), nicel veri analiz yontemlerinden kestirimsel analiz yonteminin daha fazla kullanildigini tespit
eden bir ¢aligma (Goksu vd., 2014) da bulunmaktadir. TPAB ile ilgili Tiirkiye'de yapilmis ¢aligmalarda
veri analiz yontemi olarak nicel analiz yontemlerinden betimsel analiz yonteminin daha ¢ok tercih
edilmesinin, TPAB c¢alismalarinin daha ¢ok TPAB diizeylerini tanimlamaya yonelik olmasindan
kaynaklandig1 sOylenebilir. Bununla birlikte alanda TPAB ilgili nicel ve nitel desenlerin birlikte
kullanildig1 karma desenli ¢aligmalara ihtiya¢ duyuldugu goriilmektedir. Nicel ve nitel yontemlerin
birlikte kullanildig1 ¢calismalar TPAB diizeylerine yonelik daha saglikli sonuglar verdigi gibi TPAB ile
ilgili yapilacak diger caligmalara da biiyiik katki saglayacaktir.

SONUC VE ONERILER

Bu calismada Tiirkiye'de TPAB ile ilgili yapilan ¢aligmalar; yayimlandiklar yil, arastirdigi konu,
uygulandiklar1 alan, 6rneklem diizeyi, kullanilan yontem, veri toplama araci ve veri analizi yontemine
gore incelenmis olup arastirmanin sonuglart su sekildedir:

- TPAB ile ilgili Tiirkiye'de yapilan ¢aligmalar yillara gore artis gostermektedir.

- TPAB ile ilgili Tiirkiye'de yapilmig c¢alismalarda en c¢ok arastirilan konunun, gesitli demografik
degiskenler ve basar1 diizeyleriyle TPAB arasindaki iliski oldugu goriilmektedir.

- Matematik ve fen alanlarinda daha ¢ok arastirma yapildigi tespit edilmistir.

- Orneklem segiminde kolay ulasilabilir 6rneklem yonteminin daha ¢ok tercih edildigi goriilmektedir.

- Ogretmenlerden ¢ok 6gretmen adaylarinin TPAB diizeylerini inceleyen ¢aligmalarm yapildig: tespit
edilmistir.

Yapilan ¢alismalarda arastirma yontemlerinden nicel arastirma yontemleri, veri toplama araci olarak
anket ve veri analizi yontemi olarak da nicel yontemlerden betimsel veri analizi yontemi daha ¢ok tercih
edilmistir.

Bu baglamda TPAB ile ilgili yapilan c¢alismalarin giin gegtikge arttigi ve yapilan caligmalarin
giiniimiizde farklilastigi ve daha farkli konu alanlarinda, farkli yontemlerle yapilacak ¢aligmalara ihtiyag
duyuldugu sdylenebilir. Bu bulgular1 g6z 6niinde bulundurarak TPAB ile ilgili yapilacak ¢aligmalar i¢in
oOnerilerimiz sunlardir:

- TPAB c¢ergevesi ve alt boyutlarinin ¢esitli demografik degiskenler (yas, cinsiyet, akademik basari,
deneyim, brans vb.) ile iligkisini inceleyen bir¢ok ¢alisma yapildigi icin 6gretmenlerin teknolojiyi etkin
kullanimi, derslerine entegrasyonu, TPAB becerilerinin gelistirilmesi vb. bir ¢ok konuda farkli
calismalara ihtiya¢ duyulmaktadir.

- Matematik ve fen alanlarinda oldugu gibi basta egitime teknoloji entegrasyonunda Kkilit rol iistlenen
bilisim teknolojileri alam1 olmak iizere diger alanlarda da TPAB ile ilgili caligmalarin arttirilmasi
gerekmektedir.
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- Egitime teknoloji entegrasyonu baglaminda disiiniildiigiinde 6gretmen adaylariyla ilgili yapilan
caligmalar kadar gérevi basinda olan 6gretmenlerin TPAB diizeyleri ve bunlarin gelistirilmesiyle ilgili
calismalarin arttirilmasi son derece 6nemlidir.

- TPAB ile ilgili yapilacak ¢aligsmalarda nicel ¢aligmalarin yani sira nitel ve karma ¢aligmalara agirlik
verilmesi alanyazinin gelismesine biiyiik bir katki saglayacaktir.

Sonu¢ olarak bu oOneriler 1s18inda TPAB ile ilgili yapilmis calismalarin belirtilen baglamlarda
incelenmesinin literatiire katki saglayacagi, yapilmig calismalardaki farkliliklar ve benzerlikleri ortaya
cikaracagi ve yapilacak caligmalara 151k tutacagi diigtiniilmektedir.
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