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 ABSTRACT  

  

 

A PRE-SERVICE MATHEMATICS TEACHERôS  

TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE  

REGARDING DIFFERENT VIEWS OF 3-D FIGURES IN GEOMETRY 

 

Saralar, Ipek 

 

M. S., Department of Elementary Science and Mathematics Education 

 

Supervisor: Assoc. Prof. Dr. Mine Iĸēksal Bostan 

Co-Supervisor: Assoc. Prof. Dr. Didem Aky¿z 

 

April  2016, 184 pages 

 

 

This study attempted to investigate a pre-service mathematics teacherôs 

Technological Pedagogical Content Knowledge regarding different views of 3-D 

figures in geometry. Data were collected from a pre-service teacher, enrolled in one 

of the large public universities in Ankara while she was teaching different views of 

3-D figures in seventh-grade level in one of the private schools. Interviews, 

observations, field notes, GeoGebra files, and lesson plans were the data collection 

tools used in the study. 

Data analysis revealed that the participantôs TPACK level increased during 

school experience course. State differently, there was a development in the pre-

service teacherôs TPACK level. While there was just a slight increase in technology 

integration to the curriculum and access of students to technology levels, there was 

a significant rise in teaching and learning with technology levels of the participant 

during school experience course.  

Findings of the study show that there is a need for complementary 

technology courses during school experience course in teacher education programs 

because teacher candidates need necessary competencies in using technology like 

selection and usage of appropriate technology to provide effective teaching in 

mathematics classes.   

Keywords: Pre-service Middle School Mathematics Teacher, 

Technological Pedagogical Content Knowledge, Different Views of 3-D Figures 
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¥Z 

 

 

ĶLK¥ĴRETĶM MATEMATĶK ¥ĴRETMEN ADAYININ GEOMETRĶDE 

CĶSĶMLERĶN FARKLI Y¥NLERDEN G¥R¦N¦MLERĶ KONUSUNDA 

TEKNOLOJĶK PEDAGOJĶK ALAN BĶLGĶSĶ 

 

 

 

Saralar, Ipek 

Y¿ksek Lisans, Ķlkºĵretim Fen ve Matematik Alanlarē Eĵitimi Bºl¿m¿ 

     Tez Yºneticisi: Do­. Dr. Mine Iĸēksal-Bostan 

Ortak Tez Yºneticisi: Do­. Dr. Didem Aky¿z 

 

Nisan 2016, 184 sayfa 

 

Bu ­alēĸma, bir ilkºĵretim matematik ºĵretmen adayēnēn, ºĵretmenlik 

uygulamasē dersi sērasēnda, geometride ¿­ boyutlu cisimlerin farklē yºnlerden 

gºr¿n¿mleri konusunu anlatērken Teknolojik Pedagojik Alan Bilgisiôndeki 

deĵiĸimi incelemek i­in yapēlmēĸtēr. ¥rneklem bir ºĵretmen adayē olarak 

Ankaraôdaki b¿y¿k ¿niversitelerden birinden se­ilmiĸ, katēlēmcē anlaĸmalē ºzel 

okulda stajēnē yaparken gºzlemlenmiĸtir. ¢alēĸmada kullanēlan veri toplama 

ara­larē gºr¿ĸmeler, gºzlemler, alan notlarē, GeoGebra dosyalarē ve ders planlarēdēr.   

Araĸtērmanēn sonucu d¿ĸ¿n¿ld¿ĵ¿nde, ilkºĵretim matematik ºĵretmen 

adayēnēn Teknolojik Pedagojik Alan Bilgisiônde (TPAB) ºĵretmenlik uygulamasē 

dersi boyunca bir geliĸim olduĵu gºr¿lmektedir. M¿fredatē teknoloji ile birleĸtirme 

ve ºĵrencilerin teknolojiye eriĸimini saĵlama konusundaki geliĸim k¿­¿k olsa da, 

teknoloji aracēlēĵēyla ºĵretme ve ºĵrencilerin ºĵrenmelerini saĵlama konusunda 

ºĵretmen adayēnēn TPAB seviyesinde ºnemli bir artēĸ gºzlemlenmiĸtir.  

Sonu­lar gºz ºn¿nde bulundurulduĵunda, ºĵretmen eĵitimi programlarēnda 

ºĵretmenlik uygulamasē dersi sērasēnda ºĵretmen adaylarēnē destekleyici teknoloji 

derslerinin gerekliliĵi ortaya ­ēkmaktadēr ­¿nk¿ matematik sēnēflarēnda etkili bir 

ºĵrenme ortamē saĵlanabilmesi i­in ºĵretmen adaylarēnēn gerekli temel becerilere 

sahip olmasē beklenmektedir.   
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CHAPTER 1 

 

 

INTRODUCTION  

 

 

 

National Research Council (1996) says that teacher is the most significant 

factor which affects the learning of students with their teaching.  The teaching 

requires comprehension and reasoning, as transformation and reflection (Shulman, 

1986) because teaching is an interactive act between the students and the teacher. 

Therefore, most people would agree that teachers have the most important role in 

studentsô learning. Teacher knowledge is one of the characteristics which affects 

studentsô learning (Grossman, 1990). To extend the understanding of the 

knowledge of teachers, researchers needed to divide teachersô knowledge into parts 

as pedagogical knowledge (PK) and content knowledge (CK) (Ball and Cohen, 

1996; Shulman, 1986).  

According to Shulman, pedagogical knowledge is ówhat is known from 

how to teach the conceptô (1986, p.6). He states that pedagogical knowledge 

consists of teachersô decisions on what to teach, teachersô representations, their 

student assessment types and their ways to deal with problems of misunderstanding. 

On the other hand, he sees content knowledge as the knowledge of the content of 

the lessons taught or the knowledge of subject matter. He explains that content 

knowledge consists of the questions asked and explanations offered on a subject 

matter.  

Analyzes (1986, 1987) of Shulmanôs work show that content knowledge 

and pedagogical knowledge of teachers were the focus of researchers up to 21st 

century. Then, as the interaction of PK and CK, pedagogical content knowledge 

(PCK) is defined by researchers (Ball and Cohen, 1996; Grossman, 1990; 

Grossman, 1992; Mishra and Koehler, 2006; Shulman, 1986, 1987). Shulman 

emphasized that content and pedagogy are the indistinguishable bodies of 

understanding knowledge. Then, he defined pedagogical content knowledge (PCK) 

as ñthe content knowledge that deals with the teaching process, including the ways 

of representing and formulating the subject that make it comprehensible to othersò 
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(Shulman, 1986, p.9). Mishra and Koehler (2006) also defined PCK as the manner 

in which subject matter is transformed for teaching. They said that this 

transformation happens when the teacher commentates the subject matter, makes 

inferences, and discovers different illustrations and representations of it to make it 

easy to understand for students. Moreover, Shulman (1986) represented PCK ñas a 

special kind of technical knowledge key to the profession of teachingò (as cited in 

Ball, Thames and Phelps; 2008, p.390). 

Currently, teaching with technology is an important issue. Mid-Pacific 

Information and Communication Technology Centre (2015) explains the 

importance of technology emphasizing information and communication technology 

(ICT) as a need of being good students, citizens and workers. The center includes 

that technology is significant to be successful in academic and work careers, and 

also to efficiently participate in modern technical society. This society made upon 

a new generation of students and their perspectives, therefore, ICT education should 

not be ignored (MICT, 2015). In his companion papers, Prensky (2011) defines a 

new generation of students as the óDigital Nativesô. By saying digital natives, he 

emphasizes that todayôs children are not learning technology in time, they are being 

born into the new technology. Itôs said in his article that todayôs students think and 

process information different than their ancestors, therefore, their views about 

technology are different than their predecessors. The difference from the past is that 

today, those technologies like typewriters started to be seen as transparent (Bruce 

& Hogan, 1998 as cited in Mishra & Koehler, 2006) and they were not regarded as 

technologies by a new generation of students and their teachers. Instead of those, 

computer software (educational games, educational programs like GeoGebra, Cabri 

II Plus, Geometerôs Sketch Pad, and Cabri 3-D), Smart Board software 

(ActivInspire, Hitachi and A-migo Clasus Board etc.) and the Internet are seen as 

technology in classrooms (Mishra & Koehler, 2006). New technologies known by 

ódigital nativesô (Prensky, 2011) have altered the technology perspective of teachers 

and the nature of the classrooms (Mishra & Koehler, 2006). Therefore, the use of 

these technologies in the classroom is important for studentsô learning.  

Mishra and Koehler (2006) considered that teachers may wise to the basic 

working principles of the technology or they may use technology in their daily lives. 

However, using technology in their daily lives does not enough for them to use this 

technology effectively into the classrooms (Report of E-twinning Conference, 
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2010). In order to provide effective technology usage in educational settings, they 

should be aware of their technology knowledge which will be used in classrooms 

to provide students with effective teaching. If they know what they can afford to 

teach, they can better reach their students while they are teaching (Report of E-

Twinning Conference, 2010).  

Even though Shulman (1986) did not mention the word technology and 

its link to content knowledge and pedagogy knowledge, he discussed accessibility 

which implies technology (Mishra and Koehler, 2006). Itôs known that even in 

traditional classrooms, teachers use many technologies to make content accessible 

for students such as head projectors and typewriters (Mishra and Koehler, 2006). 

With the needs of the new generation and the new nature of the classrooms, 

teachersô knowledge of technology is needed more to be investigated in addition to 

their pedagogical content knowledge. According to the Report of E-twinning 

Conference, education has to change to respond to the requirements of the society. 

Itôs said that teachers need to take future competence needs about technology into 

account. The report shows that enhancing teachersô professional development and 

promoting educational innovation are important to catch the needs of the new 

generation. It says that it is important to enable all teachers to be confident with 

technologies. Indeed, to promote teachersô professional development, it is needed 

to know teachersô existing competencies for technology integration (Report of E-

Twinning Conference, 2010).  

Researchers started to develop frameworks for technology integration into 

teaching. Technological pedagogical content knowledge (TPCK, TPACK) by 

Mishra and Koehler is one of these frameworks, which investigates teachersô PCK 

with the integration of technology. According to Mishra and Koehler (2006), ñIt 

may be inappropriate to see knowledge of technology as being isolated from the 

knowledge of pedagogy and contentò (p.1025). Mishra and Koehler (2006) defined 

TPACK as the combination of pedagogical knowledge (PK), content knowledge 

(CK) and technological knowledge (TK). Indeed, TPACK is more than just the 

combination of PCK and technology knowledge, it is the interconnection between 

these three knowledge components (Graham, 2011). In this study, in general, 

participantôs TPACK including all these components will be in consideration.  
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1.1. Purpose of the Study 

Current studies show that technology integration into classes is an 

important issue (Mishra and Koehler, 2006). Pre-service teachers need new 

competencies in order to integrate technology into their classes effectively (Niess 

et al., 2009). Indeed, Niess (2005) states that pre-service teachers should be 

challenged to learn fundamental concepts and skills needed to use educational 

technology in their lessons. She suggests to teacher education programs to provide 

numerous technology integration experiences during internship for engaging pre-

service teachers with new educational technologies. It is also important for pre-

service teachers to have those technological skills for understanding the needs of 

new generation. Therefore, it is needed to give a chance to pre-service teachers to 

think, plan and implement technology-based classes to see whether these 

experiences improve their skills and therefore increase their TPACK level.  

The purpose of this study is to investigate a pre-service middle school 

mathematics teacherôs technological pedagogical content knowledge (TPACK) 

regarding different views of 3-D figures in geometry while she is doing her 

internship in the cooperating school of her university. In other words, how a middle 

school pre-service mathematics teacher integrated her technological pedagogical 

content knowledge into her class while she was doing her internship is tried to be 

investigated. Moreover, the interaction between the components of TPACK of a 

pre-service teacher examined using Mishra and Koehlerôs Framework (2006) and 

the instrument of Niess and her colleagues (2009).  

1.2. My Motivation to Conduct this Study 

In middle school, my interaction with the technology was little. While 

doing my internship in a middle school during School Experience course, I realized 

that this student-technology interaction might be related to my own technological 

pedagogical content knowledge as a middle school pre-service mathematics 

teacher. Then, I took a course named Technology in Elementary Education during 

my master education. In this course, I have conducted a small case study as an 

assignment and I have learnt that pre-service mathematics teachersô technological 

pedagogical content knowledge is mostly at the middle level and their knowledge 

might change during School Experience course. Indeed, I thought that practicum 
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(Peker, 2009; Ozgun-Koca et al., 2010; Dogan, 2012; Balgalmēĸ, 2013) and 

reflection on someoneôs own experience might affect a pre-service teacherôs 

technological pedagogical content knowledge (Dewey, 1933; Dietz & Davis, 2009; 

Niess, 2011). Moreover, planning technology activities and implementing and 

reflection on them might affect their TPACK. Different than these, participant of 

the current study will prepare and implement four technology-based lessons. I 

consider time spend on technology-based activities and thinking about them might 

change a pre-service teacherôs technological pedagogical content knowledge. Then 

I decided to conduct the current study. Also, in addition to interviews, an in-depth 

investigation of a pre-service teacherôs lesson implementations could give an 

explanation of her TPACK change. Therefore, I decided to investigate a pre-service 

teacherôs TPACK giving specific evidence about all TPACK themes during school 

experience course.  

1.3. Statement of the Research Problem 

In the light of current literature, the central question guiding this study 

emerged. 

¶ How does a pre-service middle school mathematics teacherôs technological 

pedagogical content knowledge themes (curriculum and assessment, 

learning, teaching and access) change during school experience course, 

while teaching the concept of different views of 3-D figures in technology-

based classrooms? 

1.4. Definitions of Important Terms 

Pre-service middle school mathematics teacher: A pre-service middle school 

mathematics teacher is the teacher who is at the senior grade of the Elementary 

Mathematics Education program, registered to school experience course and doing 

internship in practice schools. 

Technology-based classroom: Technology-based classroom is a classroom in 

which some of the digital technology resources -computers, mobile devices like 

smartphones and tablets, digital cameras, social media platforms and networks, 

software applications, the Internet, etc. are used to enhance teaching and studentsô 

learning (Starr, 2011). In the current study, technologies used by the participant 
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during lesson implementations in the technology-based classroom are Office tools, 

GeoGebra 3-D, virtual manipulative, and interactive white board.  

TPACK  Components: TPACK components include content knowledge, 

pedagogical knowledge, pedagogical content knowledge, technological knowledge, 

technological content knowledge and technological pedagogical knowledge.  

Content Knowledge (CK): Content knowledge is defined as ñsubject matter 

knowledge of a teacher to be learned or taughtò (Koehler & Mishra, 2009, p.63). 

Ball (1996) described content knowledge as the subject matter to teach. That is, 

also, knowledge of a teacher that can be used to understand the structures of subject 

matter (Shulman, 1986). In the study, content knowledge refers to the pre-service 

teachersô knowledge of Different Views of 3-D Figures. 

Pedagogical Knowledge (PK):  Pedagogical knowledge is defined as ñteachersô 

knowledge about the processes and practices or methods of teaching and learningò 

(Koehler & Mishra, 2009, p.64). In the current study, pedagogical knowledge refers 

to pre-service middle school mathematics teachersô classroom management skills, 

teaching strategies, development of lesson plans and understanding and assessing 

studentsô learning.  

Pedagogical Content Knowledge (PCK): Pedagogical content knowledge is 

defined as ñthe content knowledge that deals with the teaching process, including 

the ways of representing and formulating the subject that make it comprehensible 

to othersò (Shulman, 1986, p.9) It is derived from a combination of pedagogical 

knowledge and content knowledge (Shulman, 1986; 1987). In this study, 

pedagogical content knowledge refers to how pre-service teachers use their 

pedagogical knowledge, while teaching the concept of Different Views of 3-D 

figures. Indeed, it refers to participantsô representations of the concept to the 

students with manipulatives and GeoGebra 3-D. 

Technological Knowledge (TK): Technological knowledge is defined as  

ñéthe knowledge about standard technologies, such as books, chalk and 

blackboard, and more advanced technologies, such as the Internet and 

digital video. In the case of digital technologies, this includes knowledge of 

operating systems and computer hardware, and the ability to use standard 



 

7 

 

sets of software tools such as word processors, spreadsheets, browsers, and 

e-mailò (Mishra and Koehler, 2006, p. 1027).  

In this study, technological knowledge refers to the pre-service teachersô use of 

Office tools, and smart boards in addition to their daily internet use.   

Technological Pedagogical Knowledge (TPK): Technological pedagogical 

knowledge (TPK) is defined as ñthe knowledge of the existence, components, and 

capabilities of various technologies as they are used in teaching and learning 

settings, and conversely, knowing how teaching might change as the result of using 

particular technologiesò (Mishra & Koehler, 2006, p.1028). More specifically, in 

the current study, it refers to pre-service teachersô ability to choose an appropriate 

tool (solid figures such as unit cubes and linking cubes, GeoGebra or virtual 

manipulative) for a particular tasks designed by them, their strategies of using that 

tool (preparing notes before implementation, practice etc.) and their ability to apply 

those strategies during implementation. 

Technological Content Knowledge (TCK): Technological content knowledge is 

defined as ñthe knowledge about the manner in which technology and content are 

reciprocally relatedò (Mishra & Koehler, 2006, p.1028). In this study, technological 

pedagogical content knowledge refers to teachersô total package of all knowledge 

components defined above. More specifically, in this study, it consists of effective 

use of tools, classroom management skills, assessments of studentsô learning and 

curriculum knowledge.  

TPACK Themes: TPACK themes include curriculum and assessment, learning, 

teaching and access (Niess, 2005).   

Curriculum and Assessment: It is the knowledge of curriculum and curriculum 

materials that teachers need to know to integrate technology to enhance learning. In 

other words, that is the knowledge of curriculum which enhances learning and 

provides opportunities for teachers to use technology for more and better learning. 

It covers the mathematics program knowledge and material knowledge and usage 

of teachers which will help them for their teaching. It also includes the knowledge 

of technology to assess studentsô learning. This theme covers the content 
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knowledge and technological content knowledge components of TPACK (Niess, 

2008). 

Learning:  It is the knowledge of studentsô misconceptions, thinking, 

understandings, and learning with technology. Learning can be seen as ñincrease in 

knowledge (with assessments), as memorization, as the acquisition of facts, 

procedures, etc. that can be retained, as the abstraction of meaning and as an 

interpretive process aimed at the understanding of realityò (Saljº, 1979 as cited in 

Purdie & Hattie, 2002, p. 17). Learning theme covers teachersô understanding and 

awareness of studentsô learning. Moreover, learning theme of Niess (2005) includes 

the representations of a particular subject matter via technology. This theme covers 

pedagogical knowledge, pedagogical content knowledge and technological 

pedagogical knowledge components of TPACK (Niess, 2008). 

Teaching: It is an overarching conception and understanding of what it means to 

teach a particular subject using technology to facilitate student learning. That is the 

knowledge of teaching a particular subject matter using technology to make it easy 

to learn for the students. It gives importance to the number of technology usage and 

the effectiveness of the usage of these technologies for studentsô learning in a 

teaching environment. This theme covers content knowledge, pedagogical 

knowledge, pedagogical content knowledge and technological pedagogical 

knowledge components of TPACK (Niess, 2008). 

Access: It is the knowledge of instructional strategies and representations for 

teaching particular topics with technology. According to Niess (2005), it also covers 

teacherôs knowledge on how to provide studentsô access to the technology. This 

theme covers technology knowledge, technological pedagogical knowledge and 

technological content knowledge components of TPACK (Niess, 2008).  

Three dimensional figure: A three-dimensional figure, in general, is a solid having 

length, height and depth. It covers solid cubes, polyhedrons like prisms, cones, 

cylinders, spheres, and a set of multilinked cubes in mathematics (Guti®rrez, 1992). 

In this study, three-dimensional figures refer to different combinations of unit 

cubes.  
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1.5. Significance of the Study  

Ministry of National Education in Turkey is laboring and creating a big 

budget for technology integration into classes (MoNE, 2011). On the other hand, 

bringing technology into classes with these projects will also require teachers to 

have necessary competencies for using that technology. Without well-trained 

teachers, providing these latest technologies does not satisfy the needs of 

technology integration (Cakēr & Oktay, 2013). Technology integration requires 

using technology for teaching and learning purposes. To attain to integrate 

technology into classes, it is needed to know how to use technology effectively. 

Effective use of technology requires identifying the needs of curriculum, 

determining the best ways to achieve curriculum objectives and allowing students 

to achieve those goals by using their technological skills (Mooney & Mausbach, 

2008). In addition to curriculum objectives, it is important for teachers to know 

skills to guide students while they are using technology to fulfill the requirements 

of technology integration (Turner, 2005). Hereby teachers can ensure that students 

use technology effectively and purposefully. Thus, to understand whether 

tomorrowôs teachers have those necessary competencies, their technological 

pedagogical content knowledge is needed to be investigated. Pre-service teachers 

will need these new technological competencies while teaching. Todayôs pre-

service teachers constitute tomorrowôs in-service teachers, thus, to investigate their 

techno-pedagogical content knowledge is important to be successful in technology 

integration. 

There are some projects of Ministry of National Education (MoNE) about 

technology integration into classes which are e-twinning, electronic exams of 

OSYM (Student Selection and Placement Center), telecast, INTEL teacher and 

INTEL students. However, it could be said that lack of teacher knowledge about 

the usage of technology in classrooms makes these projects difficult to succeed 

(MoNE, 2012; Akgul, 2013a; 2013b). Akgul (2013b) supports the idea that, 

informally, the results of projects are not good because of the problem in teacher 

training. He says that although projectsô pilot studies started at 2011, teacher 

training started at 2013 and it is too late for teachers to learn and apply what they 

learn in their classes. To conclude, all of these projects show that teachers are the 

key factors and they need training and support to improve their knowledge of 

http://fatih.inetd.org.tr/
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technology integration. On the other hand, teachersô knowledge has not been 

assessed in any part of the projects (Akgul, 2013a). Teacherôs knowledge, which 

could have an important effect on the success of FATIH (Akgul, 2013a), 

investigated in this study might provide a basis for teacher training of Ministry of 

National Education.  

In the literature, there are quantitative studies conducted with pre-service 

mathematics teachers about their TPACK (Chai et al., 2010; Kafyulilo, 2010; Chai 

et al., 2011; Bulut, 2012; Jang & Tsai, 2012; Bate et al., 2013). Also, there are 

studies about pre-service teachersô TPACK development during a method/school 

experience course (Peker, 2009; Ozgun-Koca et al., 2010; Dogan, 2012; Balgalmis, 

2013; Yigit, 2014). However, as revealed in the literature review, there are limited 

number of qualitative studies investigating chance in the pre-service teachersô 

TPACK levels during practicum (Baran & Canbazoĵlu-Bilici, 2015; Bowers, 2011; 

Hixon & So, 2009; Mouza & Karchmer-Klein, 2013). Even though there are some 

TPACK-related studies during some courses, for instance effects of a method 

course on pre-service teachersô TPACK (Peker, 2009; Kilic, 2010), there are a few 

studies about implementation of these suggestions in the field while pre-service 

teachers are teaching at cooperating schools (Baran & Canbazoĵlu-Bilici, 2015). 

However, practicum can be one of the best ways to acquaint pre-service teachers 

with the field experience and to understand pre-service teachersô development 

during internship (Munsey, 2012). This study will provide an investigation of a pre-

service teacherôs TPACK during her practicum. More specifically, a pre-service 

teacherôs curriculum knowledge, assessment of studentsô learning, teaching 

abilities and her knowledge related to studentsô access to technology will be 

investigated. Thus, this study might help a pre-service teacher to have important 

hints to apply what she knows theoretically. To investigate the techno-pedagogical 

content knowledge during practicum might also provide us with a chance to assess 

the change in pre-service teacherôs knowledge levels and the effectiveness of the 

internship classes in school experience course.  

As critically analyzed in the reviews on TPACK, (Baran & Canbazoĵlu-

Bilici, 2015; Chai et al., 2013) it is said that obviously there is a need for further 

studies to investigate pre-service teachersô TPACK while they are teaching 

different concepts in different contexts. In this study, TPACK development of a 

pre-service mathematics teacher while teaching the concept of different views of 3-
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D figures is investigated. The concept three-dimensional figures is important to 

investigate because one of the goals in the Turkish mathematics curriculum is to 

provide three-dimensional thinking to students (MoNE, 2013). It is thought that 

working on three-dimensional figures helps both students and teachers to develop 

spatial awareness, geometrical intuition and the ability to visualize (Jones et al., 

2006). According to Jones (2002), benefits of 3D thinking are not limited but one 

of them is that it develops an understanding of geometrical properties and theorems. 

3-D figures are one of the concepts to understand pre-service teacherôs techno-

pedagogical content knowledge related to 3D thinking goal of MoNE since it 

requires the use visuospatial ability, which is composed of several different abilities 

(Hegarty & Waller, 2005). Thus, conducting such a study seems significant to add 

detailed information about a pre-service teacherôs theoretical and practical 

knowledge on 3-D figures.  

Furthermore, researchers who conducted quantitative studies such as Baran 

and Canbazoĵlu-Bilici  (2015) and Bulut (2012) suggest more detailed qualitative 

studies about specific areas in both mathematics and science. Therefore, it can be 

said that even though there are some studies, TPACK is still needed to be 

investigated further in different samples and with different topics. Furthermore, 

Baran and Bilici  (2015) stated that ñbecause TPACK is a multifaceted and complex 

construct, qualitative research methods and data sources such as observations and 

design artifacts need to be used in the researchò (p.32). They also mentioned that 

quantitative methods dominate the TPACK research context in Turkey. This 

qualitative study will also provide an in-depth exploration of a pre-service teacherôs 

technological pedagogical content knowledge on a specific topic which is different 

views of three dimensional figures.  

Pre-service mathematics teachers constitute the mathematics teachers of the 

future and they will educate the students who will be the future of the country. 

Learning a pre-service teacherôs level of TPACK and adapting the university 

mathematics education programs according to the pre-service teachersô knowledge 

development is important for teacher educators who plan/develop the mathematics 

education programs and for policy makers who approve the designs of programs. 

Thus, the results of the study might give clues to teacher educators and policy 

makers about the design of the pedagogy and technology-related courses (e.g. about 
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effective dynamic geometry, office tools or smartboard usage) in the teacher 

education programs.  
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CHAPTER 2 

 

 

LITERATURE REVIEW  

 

 

 

The purpose of this study is to investigate a pre-service middle school 

mathematics teacherôs technological pedagogical content knowledge (TPACK) 

regarding different views of 3-D figures in geometry while she is doing an 

internship in the cooperating school of her university. Because this study focuses 

on a pre-service teacherôs TPACK levels, the review will start with the theoretical 

background of TPACK, and it will continue with the comparison and contrast of 

the current TPACK studies in the last decade. Then, it will continue with the studies 

about pre-service mathematics teachersô usage of the Geometry software 

GeoGebra, virtual manipulative and smart boards in the classrooms. Finally, it will  

end with the studies related to 3-D figures.  

2.1. Theoretical Background of TPACK 

In the light of reviewed literature, teacher knowledge is an essential part of 

teaching process (Ball et al., 2008). There are a number of studies investigating 

teacher knowledge (Ball and Cohen, 1999; Ball et al, 2008; Grossman, 1992, 

Shulman, 1986). For example, a teacherôs pedagogical knowledge is the 

combination of necessary skills and strategies for classroom management and 

systematization of subject matter to teach (Shulman, 1987). Content knowledge is 

a body of knowledge including subject matter which teachers teach and students 

expected to learn (Grossman, 1990; Shulman, 1986; 1987).  

According to Shulman (1986), teacher knowledge is composed of three 

knowledge components; propositional knowledge, case knowledge and strategic 

knowledge. Propositional knowledge (Shulman, 1986, pp.11-13) is knowledge of 

propositions which are short but sometimes not easy to recall if there is a long list 

to memorize while case knowledge is óknowledge of specific, well-documented, 

and richly described events (Shuman, 1986, p.11)ô. In order words, case knowledge 

is the knowledge required for teaching a specific topic to a specific learner group. 
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Lastly, strategic knowledge is the knowledge generated to extend understanding 

beyond principle to the wisdom of practice (Shulman, 1986, p.13)ô. It covers the 

teacherôs skills needed during teaching practice.  

The next year, Shulman (1987) published another study explaining seven 

major categories of teacher knowledge. The first category is related to general 

pedagogical knowledge. It includes the principles and strategies of classroom 

management and systematization of subject matter to teach. The second category is 

knowledge of learners and their characteristics. It deals with the learnersô previous 

knowledge and current knowledge and personal differences between learners. The 

third category is the knowledge of educational contexts. It covers a wide range of 

topics; which are collaborative working in the classroom, the governance and 

financing of school districts and the character of communities and cultures. The 

other (fourth) category is the knowledge of educational ends, purposes and values 

and their philosophical and historical grounds. The fifth category is content 

knowledge which is defined as the subject matter knowledge of the teachers. The 

sixth category is the curriculum knowledge which is the knowledge of programs 

and materials, which help teachers as trading tools. The final category is the 

pedagogical content knowledge defined as teachersô special mixture of content 

knowledge and their own pedagogical strategies; and the interaction between 

content and pedagogy in teachersô minds. Shulman defined PCK as ña special 

amalgam of pedagogy and content that is uniquely province teachers, their own 

special form of professional understandingò (1987, p.8). 

By Shulman (1986), Pedagogical Content Knowledge (PCK) is defined as 

ñthe content knowledge that deals with the teaching process, including the ways of 

representing and formulating the subject that make it comprehensible to othersò 

(Shulman, 1986, p.9). He also included  

ñan understanding of what makes the learning of specific topics 

easy or difficult: the conceptions and preconceptions that students 

of different ages and backgrounds bring with them to the learning 

of those most frequently taught topics and lessons (p.9)ò  

to PCK. 
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Grossman (1990) defined four main components of PCK. Those 

components were (1) conception of teaching purposes, (2) knowledge of students, 

including studentsô understanding of subject matter; (3) curricular knowledge; and 

(4) knowledge of instructional strategies and representations. The difference 

between Shuman (1986; 1987) and Grossman is that Grossmanôs PCK has one more 

component which is óknowledge of conceptions of teaching purposes which is 

related to teaching subject matterô while Shulmanôs (1987) PCK has three main 

components which are (1) knowledge of topics/concepts, (2) knowledge of 

structuring and representing the topics, and (3) knowledge of studentsô 

understanding of the topics, including difficulties and misconceptions.   

After two decades, Ball and her colleagues (2008) reminded that PCK is 

underdeveloped and still continued its survival with the needs of current 

descriptions and clear definitions. They said that  

ñThroughout the past 20 years é researchers have used 

pedagogical content knowledge to refer to a wide range of 

aspects of subject matter knowledge and the teaching of subject 

matter and, indeed, have used it differently acrossðand even 

withinðsubject areasò (p.389). 

They said that it needs theoretical developments and empirical test, too. Therefore, 

they needed clarification while doing their research about pre-service mathematics 

teachersô TPACK and they wrote their own definition combining the previous 

researchersô definitions of PCK to make their research clear and understandable. 

The difference between Shulmanôs (1986; 1987) and Ball, Thames and Phelpsôs 

(2008) studies is that Shulmanôs definition of knowledge is a general teacher 

knowledge while Ballôs knowledge components are specifically deals with the 

mathematics teachers. According to Ball, Thames and Phelps (2008) PCK is seen  

ñas a concept, pedagogical content knowledge, with its focus on 

representations and conceptions/misconceptions, broadened 

ideas about how knowledge might matter to teaching, 

suggesting that it is not only knowledge of content, on the one 

hand, and knowledge of pedagogy, on the other hand, but also a 

kind of amalgam of knowledge of content and pedagogy that is 

central to the knowledge needed for teachingò (p.392). 
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It is to say, pedagogical content knowledge is a mixture of content knowledge and 

pedagogical knowledge, and it includes content and pedagogy and also their 

intermixture covering the concepts like representations, mis/conceptions and 

knowledge of teaching (Ball et al., 2008).  

After Shulman (1986) and Ball, Thames and Phelps (2008), researchers who 

would like to investigate teachersô knowledge in more detail defined PCK and then 

used their own definitions to define new frameworks about teacher knowledge. For 

example, Cox and Graham (2009) described PCK as the important feature of 

teaching. They explained the idea that PCK is a mixture of content knowledge and 

pedagogical knowledge which are used to make the subject matter more 

understandable by students. Moreover, Koehler and Mishra (2006, p. 1021) 

described PCK as ñthe intersection of content and pedagogy, thus, it goes beyond a 

simple consideration of content and pedagogy in isolation from one another.ò To 

sum up, even though researchers defined PCK different from each other, they all 

agreed that PCK has two main components: content knowledge and pedagogy 

knowledge (knowledge of representation and knowledge of assessmentðmainly 

related to studentsô understandings and difficulties).  

2.2. TPACK Framework 

Until the 21st century, technology integration to the teachersô knowledge 

pack was not discussed so much. After that time, researchers started to integrate 

technology into teachersô knowledge packages. Niess (2005), Mishra and Koehler 

(2005), Koehler and Mishra (2006) and Cox and Graham (2009) explained the need 

for technology knowledge while teaching. Niess (2005) defined technological 

pedagogical content knowledge (TPCK) as a technology extension of PCK. After 

Niess (2005), technological pedagogical content knowledge is defined as a distinct 

body of knowledge by Mishra and Koehler (2006). In 2007, Thompson and Mishra 

published a paper and updated the name of the framework, from TPCK to TPACK.  
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Figure 1. Technological Pedagogical Content Knowledge Framework (Graham, 

2011, p. 1954) 

TPACK is more than a simple totaling of technological, pedagogical and 

mathematical knowledge. In Figure 1 Technological Pedagogical Content 

Knowledge Framework from Grahamôs Study is given. 

As seen in Figure 1, there are three more interaction other than TPACK. 

TPACK also consists of other components derived from basic three components, 

which are content knowledge (CK), pedagogical knowledge (PK) and technological 

knowledge (TK). Namely those types are Technological Pedagogical Knowledge 

(TPK), Technological Content Knowledge (TCK), and Pedagogical Content 

Knowledge (PCK). These components are derived because of the relations between 

main components (CK, PK, TK). For example, because of the relation between 

content knowledge which is the subject matter (Shulman, 1986) and pedagogical 

knowledge which is the knowledge of teaching, PCK is derived as their 

combination. Similarly, the relation between CK and TK caused the derivation of 

TCK. Finally, the intersection of the pedagogical knowledge and technological 

knowledge is defined as TPK.  

Technological Pedagogical Content Knowledge (TPCK or TPACK): 

Technological pedagogical content knowledge is the combination or connection of 

aforementioned three components technological knowledge, pedagogical 

knowledge and content knowledge TPACK is defined by Koehler and Mishra 

(2009) as  
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the basis for effective teaching with technology, requiring an understanding 

of the representation of concepts using technologies, pedagogical 

techniques that use technologies in constructive ways to teach content, 

knowledge of what makes concepts difficult or easy to learn and how 

technology can help redress some of the problems that students face, 

knowledge of studentsô prior knowledge and theories of epistemology, and 

knowledge of how technologies can be used to build on existing knowledge 

to develop new epistemologies or strengthen old one (p.16). 

As Niess (2005, p.510) defined  

TPCK é is the integration of the development of 

knowledge of subject matter with the development of 

technology and of knowledge of teaching and learning. 

And it is this integration of the different domains that 

supports teachers in teaching their subject matter with 

technology. 

As Niess (2005) indicated there are four themes of TPACK that help 

researchers assess teacher candidatesô TPACK; curriculum and assessment, 

learning, teaching and access. Those themes are combinations of 7 sub-components 

of Mishra and Koehlerôs TPACK (2009) which are defined previously. With a focus 

on the intersection of the three components of TPACK; namely, technology, 

content, and pedagogy, Niess (2005) described four different themes that comprise 

teachersô TPACK: curriculum and assessment, learning, teaching and access. 

 To sum up, these four themes are closely related to teachersô technological 

pedagogical content knowledge (TPACK) combining different sub-components of 

it. They are explaining the teachersô levels of the intermixture of content 

knowledge, technology knowledge and pedagogy knowledge in four different 

themes to come up with a level showing total package of subgroups as the name of 

TPACK. 

 After Koehler and Mishraôs (2005) clear definition of TPACK and its 

components, Niess et al. (2009) published mathematics teacher standards and 

created mathematics teacher TPACK development model. Niess et al. (2009) 

emphasized the strategies to build up pre-service mathematics teachersô TPACK 
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development. They aimed to increase mathematics teachersô and mathematics 

teacher educatorsô usage of technology in teaching from kindergarten to 12th grade. 

They asserted that these standards could be used to identify teachersô TPACK. 

Niess (2011) also stated that their new standards might provide a framework to 

assess pre-service mathematics teachersô TPACK levels and their career 

development. It could be advantageous to use their framework to understand how 

mathematics teacher candidates develop their TPACK knowledge. Moreover, Niess 

et al.ôs (2009) TPACK model might allow the researcher to investigate not only the 

total development in the TPACK levels of teacher candidates but also the 

development of the components of TPACK (curriculum and assessment, learning, 

teaching and access). This study attempted to use the Niess et al.ôs (2009) 

mathematics teacher TPACK standards and development model as a framework for 

measuring TPACK development of a pre-service middle school mathematics 

teacher. 

2.3. Research Studies related to TPACK 

 Currently, teaching with technology is an important issue to investigate. 

Kaput and Thompson (1994) indicates that in 25 years, it will continue its popularity 

in different ways and still the need for this investigation will remain the same. To 

evaluate the effectiveness of teaching with technology, it is needed to know 

teachersô TPACK levels (Mishra & Koehler, 2009). Being aware of this, there are 

some TPACK studies conducted all around the world to investigate teachersô and 

teacher candidatesô TPACK levels.  

 Koehler and Mishra (2005) tried to investigate TPACK perceptions of 

graduate students and instructors. They tried to investigate participants TPACK 

levels using a course called óLearning Technology by Designô. In their quantitative 

study, they investigated TPACK development of the participants and they found 

significant development in their TPACK levels during the course. At the end of the 

study, they mentioned that all of the components of the TPACK are affecting 

participantsô TPACK independently. Beside Koehler and Mishra (2005), Niessôs 

(2005) study is important to assess pre-service teachersô TPACK development. 

Niess offered three courses to 22 pre-service science and mathematics teachers. 

Courses were about technology, pedagogy and micro-teaching. Assignments were 

given and their classes were observed during these courses. Participantsô TPCK 
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levels assessed at the end of each course and at the end of the study. As a result of 

the study, it is seen a significant development at the TPCK levels of more than half 

of the participants. They recommended that teacher education programs should 

involve technology-integrated courses so that teacher candidates who learn with 

technology may show more attempt to use technology while teaching a specific 

subject into their classes (Niess, 2005). 

Furthermore, other researchers conducted studies using the TPACK 

framework of Mishra and Koehler (2005) and Niess (2005). To illustrate, a mail-

survey developed by Archambault and Crippen (2009) to measure teachersô 

perceptions of their TPACK. Those teachers were chosen from a group of teachers 

who theoretically had knowledge of content, technology and pedagogy components 

of TPACK. Indeed, they would like to investigate online distance educatorsô 

knowledge levels using the TPACK model of Mishra and Koehler (2005) as a 

framework. About 600 teachers participated in this study by filling their mail 

surveys which have likert-type questions in it. Results of the study showed that even 

though online distance educators had relatively high levels of pedagogy, content 

and pedagogical content knowledge when technology knowledge added to these 

knowledge components (TCK, TPK, TPACK), they were failed to have high levels 

of knowledge. Therefore, it can be said that online distance educatorsô knowledge 

components related to the technology needed to be improved. 

Lee and Hollebrands (2008) designed an education program that combines 

mathematical content, pedagogy and technology to assess pre-service mathematics 

teachersô knowledge of technology integration. The program is called as Preparing 

to Teach Mathematics with Technology (PTMT) Project. Their aim was to find 

methods to teach how to use appropriate technologies while teaching mathematical 

concepts in classes. According to the aim of the project, Lee and Hollebrands (2008) 

prepared a course for a typical class having a size between 13 and 20. Participants 

were observed during the courses of the program in three semesters and they were 

videotaped during the courses. To reach their goal, they used Niess (2005)ôs and 

Mishra and Koehlerôs (2006) definitions of sub-components of the TPACK and 

they developed an assessment tool to understand pre-service mathematics teachersô 

TPACK levels. As a result of their study, it has found that the mixture teaching of 

mathematical content, pedagogy and technology could help teacher candidates to 

improve their TPACK reasoning. 
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Graham et al. (2009) developed an instrument to assess in-service teachersô 

TPACK before and after an intensive professional development experience to 

understand their TPACK confidence. They said that they piloted their instrument in 

four of the seven types of the TPACK components which have the technology 

knowledge in them, TK, TCK, TPK and TPACK, to measure a small sample of 

teachersô (almost 20 participants) confidence. Scholars thought that the data they 

gathered from the pilot study of their survey might provide information to program 

coordinators to help teachers develop technology-related knowledge confidence. 

Another instrument developed in the same year belongs to Schmidt, Baran, 

Thompson and their friends (2009). While the instrument of Graham et al. (2009) 

is developed for assessing in-service teachersô TPACK; the instrument of Schmidt 

et al. (2009) is developed for assessing pre-service teachersô TPACK. The aim of 

their survey was to investigate pre-service teachersô self-assessment of their own 

TPACK. Namely, it was Assessment Instrument for Pre-service Teachers. While 

other instruments were related to in-service teachers and their TPACK, this 

instrument focused on investigating the pre-service teachersô TPACK. In addition 

to these instruments, after two years, Chai et al. (2011) examined the construct 

validity of a TPACK survey. The results of the survey show that Singaporean 

primary school pre-service teachersô TPACK could develop in a 12-week ICT 

course designed with the help of TPACK framework. 

 In 2012, as three scholars Larkin, Jamieson-Proctor and Finger conducted 

a study aiming to overcome some problems that teacher educators faced while 

helping pre-service mathematics teachersô TPACK development. Instead of face-

to-face courses, they prepared an online course using the content of the existing 

course emphasizing that they are integrating information and communication 

technology into their courses. They taught mathematical concepts in an online 

setting to improve pre-service teachers TPACK. The results of their study showed 

that online teaching is effective to develop pre-service mathematics teachersô 

TPACK levels. In addition to these, some TPACK studies were conducted in 

Turkey. In the following section studies that are conducted in Turkey will be 

mentioned.  
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2.3.1. Research Studies in Turkey  

 In the previous studies in Turkey, it is tended to design courses and measure 

pre-service teachersô TPACK using surveys with likert-type questions. Ozgun-

Koca et al. (2010) used the TPACK Framework to examine how pre-service 

mathematics teachersô TPACK emerged during a method course. They planned 

activities, each of which was about one of the sub-components of the TPACK 

Framework. To illustrate, some of the activities were preparing lesson plans, 

creating mathematical activities using technology, and solving mathematical 

problems. Participants were observed during the method course, their assignments 

were collected and they were asked to fill a survey designed to examine their 

TPACK levels. According to the data collected, the conclusion of the study revealed 

that technology integrated course is effective for development of TPACK and 

understanding pre-service mathematics teachersô perspective of their future 

teaching.  

 In addition to these, a course designed to understand TPACK development 

of the pre-service mathematics teachers belongs to Ozmantar, Akkoc, Bingolbali, 

Demir, and Ergene (2010). Basically, they planned a program to understand pre-

service mathematics teachersô different usage of multiple representations in a 

technology integrated course of mathematics. Their study revealed that teaching 

with technology may help pre-service mathematics teachers develop their 

knowledge of multiple representations, which might cause an increase in their 

TPACK.  

Bulut (2012) developed an instrument, namely Perceived TPACK regarding 

Geometry to investigate pre-service elementary mathematics teachersô TPACK 

regarding geometry. Seven hundred and eighty pre-service mathematics teachers of 

seven public universities attended to the study. Participantsô demographics as 

descriptive information used while determining their levels of TPACK. The 

MANOVA results of the study showed that pre-service elementary mathematics 

teachers have significantly different knowledge of TK, TPK, and TPACK with 

respect to gender. Males had a higher level in these sub-components of TPACK 

than females. However, for both malesô and femalesô perceptions regarding 

geometry were found higher than moderate. Another result of this quantitative study 

is that teacher candidates taught themselvesô the most powerful knowledge as 
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content and the least powerful knowledge as technology knowledge.  At the end of 

his study, Bulut (2012) suggested more qualitative studies on specific areas in 

mathematics to investigate the reasons for the results of his study in detail.  

 Under the TPACK Framework, Yigit (2014) reviewed 12 studies 

conducted between 2005 and 2012 using the keywords about TPACK and pre-

service teachers and eliminating the theoretical studies. In the review, it is said that 

some researchers try to investigate pre-service mathematics teachersô TPACK 

development during a course or a lesson that is aimed to improve their TPACK 

levels. Yiĵit (2014) concludes from studies she reviewed (Larkin, Jamieson-

Proctor, and Finger, 2012; Lee & Hollebrands, 2008; Ozgun-Koca et al., 2010) that 

designing courses might support pre-service teachersô knowledge of technology 

integration and help assessing their TPACK. The results of this review show that a 

lesson or a technology integrated course is significantly effective for pre-service 

mathematics teachersô development of TPACK. 

 Even though studies mentioned above do not include the use of dynamic 

geometry, some of the technology-related studies may include the usage of dynamic 

geometry. The following section summarizes a list of those studies. 

2.4. Dynamic Geometry Usage in Mathematics Education 

TPACK consists of three components which are technology, content and 

pedagogy. Dynamic geometry is a technology in the center of this TPACK study. 

In this section, studies about the teachersô usage of dynamic and interactive 

mathematics learning environments were reviewed.  

The term dynamic in mathematics refers to the ideas of motion and change. 

Dynamic geometry is a term coined in response to the new software packages such 

as Sketchpad and Cabri which use motion and change in digital settings.1 It was 

found that dynamic geometry software has an effect on teaching settings (Oldknow 

& Tetlow, 2008). Specifically, NCTMôs Principles and Standards for School 

Mathematics (2000) indicate that teachersô usage of interactive and dynamic 

geometry software can enhance studentsô learning. Studies show that using dynamic 

geometry software is vital in studentsô conceptual learning (Hollebrands, 2007). 

GeoGebra is one of the most common dynamic geometry software used in the last 

                                                 
1 Definitions of dynamic and dynamic geometry is retrieved from 

http://mtl.math.uiuc.edu/node/16.  

http://mtl.math.uiuc.edu/node/16
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decade. Pre-service teachers started to take elective GeoGebra courses and fresh 

teachers have started to use GeoGebra in their classes. With the help of smart boards 

and tablets, students have started to follow the steps of the teachers while they were 

using GeoGebra (MoNE, 2011). This software enables teachers to create, drug and 

move the figures virtually with its three representation menus; graphics, algebra and 

spreadsheet (Hohenwarter and Hohenwarter, 2008). These three menus are related 

to each other, and they are vital to show multiple representations to students for 

providing effective learning (Hohenwarter and Hohenwarter, 2008). Studies were 

conducted to investigate the effective usage of the dynamic geometry software 

programs in mathematics teaching.  

To illustrate, Akkaya et al.ôs (2011), Battistaôs (2002), and Shadaan and 

Kwan Euôs (2013) studies were about effective usage of dynamic geometry 

software on studentsô understanding of learning shapes. The authors, Akkaya et al. 

(2011) and Shadaan and Kwan Eu (2013), concluded that GeoGebra is an effective 

tool for teachers and students to achieve goals of constructivist learning. They 

(Akkaya et al., 2011; Shadaan and Kwan Eu, 2013) recommended teachers to use 

dynamic geometry software GeoGebra in mathematics education. The authors of 

the studies also suggested a replication of their study to see whether the usage of 

GeoGebra is really effective for students to learn mathematical concepts. While 

most of the researchers preferred to use GeoGebra, Battista (2002) used Shape 

Makersô MicroWorld Software which enables students to move the vertices of a 

parallelogram on the screen. The author concluded that this software helped 

students to improve their geometrical thinking skills. Battista (2002) claimed that 

students actively learned the mathematical concepts with the help of interactive 

software.  

Furthermore, Balgalmis (2013) investigated pre-service elementary 

mathematics teachersô development of TPACK in geometry and algebra in her case-

study. Her participants were three student teachers from elementary mathematics 

education program of the education faculties. Participants were prepared three 

technology-based lessons using the geometry software GeoGebra. Participants were 

interviewed before and after of the each lesson, and their TPACK levels determined 

accordingly. The data which collected through interviews, observations, videotaped 

classes and documents were analyzed using the rubric of Lyublinskaya and 

Tournaki (2011). The results of Balgalmis (2013) study show that pre-service 
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teachersô TPACK is developing during their teaching experience. Interviews of the 

study revealed that pre-service teachers are feeling more confident while using 

technology after some experience in the classroom, which affects to the 

improvement in their techno-pedagogical content knowledge. Balgalmis (2013) 

suggested more qualitative studies in more specific areas in mathematics to discover 

the TPACK development of pre-service teachers, or to indicate their TPACK levels.  

Different than Balgalmis (2013), Dogan (2012) did not choose a specific 

area of the mathematics education. He preferred to investigate views of primary 

school mathematics teachers about the usage of computer in mathematics education 

using perceived TPACK survey. Survey was applied to more than three hundred 

and fifty pre-service teachers. The results of the survey showed that prospective 

teachersô views about the usage of computer in mathematics classes are generally 

positive. Therefore, it can be said that prospective teachers have positive views 

about using computers in mathematics class. However, they are not feeling 

confident about their ability to use computers while teaching mathematics. That is, 

they are not sure about their technological pedagogical knowledge.  

Martinovic and Karadag (2011, 2012) investigated dynamic and interactive 

mathematics learning environments, such as Cabri, GeoGebra, Geometer 

Sketchpad, Fathom and the like, in the case of teaching the limit concept. Their 

study supported the idea that software like Cabri and GeoGebra provides many 

opportunities for pre-service teachers in their future teaching. As Karadaĵ and 

Akt¿men (2013) indicated dynamic and interactive learning environments like 

Cabri and GeoGebra might provide interactivity and dynamism for learners. These 

technologies could help teacher candidates to enhance their understanding of the 

studentsô learning and their knowledge of mathematical concepts. They also pointed 

out that there is more than one technological tool to represent mathematical 

concepts, and teachersô job is to find the effective one which makes the learning 

process easier for the students.   

While they are dealing with the limit concept in their case study, Shivelya 

and Yerrick (2014) examined pre-service science teachersô preparation for inquiry 

teaching with technology in their case-study. They asserted that previous learning 

experiences and teaching placements support the idea that there is insufficient 

preparation for effective technology usage, therefore, more practices in real 

learning and teaching settings are needed (Shivelya and Yerrick, 2014). Pre-service 
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teachers should be aware of the usage of effective technological tools for their 

classes either by watching their teachersô use or by practicing them during the 

internship. The authors claimed that watching or practicing the use of technology 

in learning settings might improve teacher candidatesô technological knowledge. 

Koehler and Mishra (2011) indicates that with the help of factors like culture, 

demographics, grade levels, individual teachers, and school-specific factors, we 

could be ensure that each learning and teaching situation are unique and so there is 

not just one single combination of technology, pedagogy and content which is 

applicable to every teaching setting. Therefore, qualitative studies needed to 

investigate different cases in different situations (Koehler and Mishra, 2011).  

In addition, Erbas and Yenmez (2011) tried to understand the effects of 

using dynamic geometry software on studentsô achievement. To reach their goal, 

authors prepared an experimental research design with two groups. While one of 

the groups taught with dynamic geometry software, other group taught with direct 

teaching. As a result of their study, they found that experimental group was 

significantly high achievement scores. In this way, they supported the idea that 

using dynamic geometry software programs has an important positive effect on 

studentsô achievement in mathematics. 

 Moreover, Hªhkiºniemi and Leppªaho (2012) investigated pre-service 

mathematics teachersô assessments of their studentsô learning and reasoning while 

they were using GeoGebra in their classes. Their study revealed that pre-service 

mathematics teachers have difficulty to use software program GeoGebra while trial 

and showing solutions. Hªhkiºniemi and Leppªaho (2012) suggested pre-service 

mathematics teachers take courses related to effective technology use in 

classrooms. The authors of the study also proposed that micro-teaching or teaching 

experience during internship may help pre-service teachers to improve their 

technological pedagogical content knowledge. They thought that dynamic 

geometry usage of pre-service mathematics teachers affects studentsô success 

(Hªhkiºniemi and Leppªaho, 2012).  

2.5. Studies on 3-D Figures 

 As explained earlier, TPACK includes technology, content and pedagogy; 

and the main technologies focused in the study are dynamic geometry and virtual 

learning environments. There are different studies conducted to understand the pre-
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service teachersô understanding of 3-D figures, and studentsô success in the concept 

of 3-D figures. In this section, those studies were summarized.  

 Ural (2011) created a scale of information in order to determine pedagogical 

content knowledge in three-dimensional objects. Then, he investigated pre-service 

mathematics teachersô criteria of dimension (length, width, height). His aim was to 

determine 2nd, 3rd, 4th-grade mathematics education studentsô criteria of dimension. 

In the study, familiar objects were given to the participants and they were asked to 

determine dimensions of those 3D objects. The results of his study indicated that 

pre-service teachers used the criteria of area-volume, the number of axes, length-

width-height and plane-space position. The findings of Uralôs study also show that 

none of the participants could establish correct and/or consistent criteria for three-

dimensional objects. 

 Bozkurt and Koc (2012) conducted a study to investigate first-year pre-

service elementary mathematics teachersô content knowledge of three-dimensional 

figures regarding the prism concept. They have found that teacher candidates have 

difficulty to understand prisms. They included that those pre-service mathematics 

teachers do not have sufficient knowledge to use mathematical language and so they 

are not good enough to define three-dimensional figures (Bozkurt and Koc, 2012).   

 Altaylē, Konyalēoglu, Hēzarcē and Kaplan (2014) investigated pre-service 

elementary mathematics teachersô pedagogical content knowledge regarding three-

dimensional objects without adding technology theme of TPACK. The results of 

their study supported the idea that pre-service mathematics teachers feel partially 

sufficient regarding the concept of three-dimensional objects. Moreover, during the 

study, it was investigated that those teacher candidates have misconceptions on 

prism, pyramid and cone and they are not aware of some types of cone and pyramid, 

like truncated cone and truncated pyramid (Altaylē et al., 2014). 

 Another research related to 3D figures is Cakmak, Konyalēoglu and Isēkôs 

(2014) recognition of geometric shapes. They tried to understand pre-service 

elementary mathematics teachersô content knowledge regarding three-dimensional 

objects taking drawing, defining, exemplifying, recognizing and spatial thinking 

sub-concepts of 3D figures into consideration. As a result, they found that pre-

service mathematics teachers have difficulties to define and recognize geometric 

shapes at their content of three-dimensional objects. They claimed that pre-service 
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teachers are giving general descriptions and visual answers rather than clear 

definitions of 3D figures (Cakmak et al., 2014).  

 Gokkurt, Sahin, Soylu and Dogan (2015) examined pre-service mathematics 

teachersô pedagogical content knowledge regarding studentsô mistakes on the 

subject of geometric shapes. Their aim was to understand participants PCK taking 

three-dimensional figures as content. The findings of their study showed that pre-

service teachers have difficulty to find studentsô mistakes of their verbal statements. 

Moreover, solutions suggested by pre-service teachers to eliminate those 

misconceptions are also not sufficient enough for eliminating studentsô difficulties 

of the concept geometrical shapes like prisms, cylinders, and undetermined 3D 

figures made up on unit cubes (Gokkurt et al., 2015).  

2.6. Summary for  the Literature R eview 

 Over the last decade, technology has an important role while teaching 

geometrical concepts in mathematics (Graham et al., 2009; Koehler and Mishra, 

2009). Tablets, computers and smart boards with Geometry software such as 

GeoGebra and Geometerôs Sketch Pad exist almost in every classroom (Ceratto-

Pargman & Milrad, 2016; Johnson et al., 2014). The important point is teachersô 

knowledge of using new technology in their classes (Balgalmis, 2013, Dogan, 2012, 

Bulut, 2012; Shivelya and Yerrick, 2014).  Therefore, researchers started to try to 

find effective ways to use technology in classrooms (Lim, 2007; Richards, 2005; 

Richards, 2006; Wang & Woo, 2007). Do teachers have enough knowledge to teach 

with technology is still a question needed to be answered.  

There are some studies focus on pre-service teachersô knowledge 

components (Bulut, 2012; Gokkurt, Sahin, Soylu & Dogan, 2015). However, they 

were mostly quantitative studies and their data collected at one time. Because of 

this, there is no implication of the process of the pre-service teachers knowledge 

change. Therefore, there is a need for the current trend study in which the data were 

not collected at one time. Thus, the findings of this study will add important 

implications about a pre-service teacherôs technological pedagogical content 

knowledge development.  

Even though there are studies about effectiveness of using Geometersô 

Sketch Pad (Bennet, 1999; Oztoprak­ē, 2014), GeoGebra (Bakar et al., 2010; 

Akkaya et al., 2011) while teaching 2-D figures and using Cabri (Eryiĵit, 2010; 
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Simsek and Yucekaya, 2014) and also while teaching 3-D figures, the focus of this 

study is not only about dynamic geometry tool as they did before but also about 

investigating TPACK change while teaching three-dimensional figures. In this 

study, a pre-service teacherôs curriculum knowledge about three-dimensional 

figures, the instructional strategies used in classrooms-pedagogy knowledge- and 

the technologies she used during the teaching process -technology knowledge-, and 

their combination technological pedagogical content knowledge are investigated 

under Niess et al. (2009)ôs four themes (curriculum and assessment, learning, 

teaching and access).   

Currently, there are rapid improvements in technology. Todayôs pre-service 

teachers will be tomorrowôs teachers and they should be taught about these 

improvements to be successful in their jobs (HEC, 2006). There are some 

technology courses taken by pre-service teachers while they are undergraduate 

students (HEC, 2006). There are also quantitative studies about pre-service 

teachersô development of TPACK; and their assessments of their own TPACKs, 

mentioned above. However, quantitative studies are not enough for explaining 

situations and processes in learning settings while teachers are teaching a concept. 

As they are mentioned above, there are also some qualitative studies and reviews 

(Balgalmis, 2013, Baran & Canbazoĵlu-Bilici, 2015) and they are suggesting more 

qualitative studies in different cases since qualitative studies explore naturally 

occurring phenomenon without an experimental invention (Yin, 2003) and focus on 

the particular case, not the general (Willig, 2008). Thus, there is a need for the 

current qualitative study to investigate a pre-service teacherôs TPACK development 

process.  

Other than these, investigating a pre-service teacherôs technological 

pedagogical content knowledge will help teacher educators about the preparation 

of undergraduate and training programs. It also contributes to the literature on the 

technology integration of pre-service teachers in real classroom contexts. To sum 

up, there is a gap in the literature in connection with research focusing on the pre-

service teachersô process of TPACK development during practicum and their 

teaching of three-dimensional figures. The result of such a work would contribute 

to the literature in order to observe the development of a pre-service teacherôs 

technological pedagogical content knowledge.  
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CHAPTER  3 

 

METHODOLOGY   

 

 

In this chapter, the method of inquiry will be explained in detail. The 

methodology chapter of this study has nine sub-titles, namely, research design, the 

context of the study, participants, data collection, data analysis, role of the 

researcher, trustworthiness and credibility, quality and ethical issues, and lastly the 

limitations and assumptions of the study.  

3.1. Research Design  

The current study is a case study. A case study is an in-depth study of a 

particular situation and a method used to narrow down a very broad field of research 

into one easily researchable topic (Shuttleworth, 2008). It constitutes ñan approach 

to the study of single entities, which may involve the use of a wide range of diverse 

methods of data collection and analyzesò (Willig, 2008, p.74). Creswell (2009) 

stated that a case study involves an up-close, in-depth, and detailed examination of 

the natural case, as well as its related contextual conditions. One of the benefits of 

using case study is that it can be pragmatic in approach exploring the context and 

generating data to inductively reveal understanding about how something is 

occurring in general. There is no manipulation or interruption, instead, the natural 

environment is observed. Another benefit of case study design is that different than 

quantitative methods, in case studies the context is important. It is suggested that 

the context of the case studies should be written clearly and in detail (Denscombe, 

2003). 

A descriptive case study attempts to explain unique nature of the case. 

Because the current study attempts to understand the case of a pre-service teacher 

in the practicum without making any manipulation, the descriptive case was 

selected as the design of the study. Case studies focus on a specific concept to reach 

an in-depth exploration of the specific cases (Yin, 2003), as the current study had. 

The study involves the observation of a pre-service teacher while she was teaching 
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the concept of different views of 3-D figures. Using descriptive case study 

techniques allows the researcher to study on the implementation process itself. 

Therefore, the researcher has a chance to observe the participant during practicum 

and to triangulate the observation notes with the interviews. Furthermore, the design 

seeks to develop a deep understanding of the change in a pre-service teacherôs 

TPACK during practicum and it is a theoretical target in the research. It deepens 

the understanding of the phenomenon under investigation during the practicum 

(case of a pre-service teacherôs TPACK change during the practicum). Because 

TPACK change is an ongoing process, the design might help pre-service teachers 

to reflect on their own practice and highlighting the details.  

3.2. Context of the Study 

In this qualitative case study, the purpose of research is to investigate how 

a pre-service middle school mathematics teacher utilizes her technological 

pedagogical content knowledge in real learning settings and how her TPACK 

changes during the internship.  

The context of the study is Elementary Mathematics Education program 

of the Middle East Technical University and the collaborative middle schools of 

this program. The education language in the Middle East Technical University 

(METU) is English. Students had to pass one of these exams (IELTS, TOEFL, and 

METU Proficiency Test) to start their four-year education at the Elementary 

Mathematics Education (EME) program of the Education Faculty. The program has 

nine mathematics courses, seven mathematics and science teaching courses, three 

technology courses, five pedagogy related courses, and also six elective courses. 

These three technology courses are IS 100, CEIT 100, and ELE 329. IS 100 

(Introduction to Information Technologies and Applications) is a must course that 

students have to take in the first year of their undergraduate education (METU 

General Catalogue, 2014). The IS 100 course aims to introduce the basic 

information technology concepts (expected to be used during their undergraduate 

studies in their respective disciplines, as well as during their professional lives) and, 

applications to all METU students and make all students both computer and 

information literate (Graduate School of Informatics, 2015). CEIT100 is a must 

course aims to teach Office tools and their applications. While students have the 

option of passing the exam and not taking the course for IS 100, all students have 
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to take the other courses in classrooms. Lastly, ELE 329 is the course related to 

ñInstructional Technology and Material Developmentò. The course has two 

sessions, theory and laboratory classes. In the theory course, students learn the 

theories and relevant information that they can use in their projects. In the 

laboratory session, they plan PowerPoint projects and Excel projects, and they are 

getting used to using some programs like GIMP, those can be useful in their daily 

life (METU General Catalogue, 2014).  

In addition to these technology courses, students might also support their 

technology usage by preparing PowerPoint and Excel presentations in the pedagogy 

and mathematics teaching courses like ELE 341 (Methods of Teaching 

Mathematics I), and ELE 342 (Methods of Teaching Mathematics II). Other than 

their own department, they also have the option to choose their elective courses 

from one of the technology or technology related courses from the departments of 

the Computer Education and Instructional Technology (CEIT), and the Secondary 

Science and Mathematics Education (SSME). Participant of the current study is a 

pre-service mathematics teacher who enrolls in this EME program and chose ELE 

430 (Exploring Geometry with dynamic Geometry Applications) as an elective 

course. ELE 430 course aims to introduce GeoGebra software program to students. 

At the middle and at the end of the course, students were required to prepare 

GeoGebra projects in order to use either elementary or secondary mathematics 

education. The students enrolled in the course generally prepared projects those can 

be useful in their future job (METU General Catalogue, 2014).  

3.3. Participants 

This part of the study starts with the sampling procedure and general 

information about participants. It continues with the detailed information about the 

participant of the pilot and the main study, one by one.  

According to Frankel and Wallen (2006), choosing a certain group of people 

who are available for study according to the needs of the study is a purposeful 

sampling. Furthermore, according to Creswell (2007) and Patton (2002), to get 

more information about the research question, it is important to select participants 

purposefully. In descriptive case studies, it is needed to describe the case without 

any manipulation. It was important for the current study to find a middle school in 

which students were familiar with the technology usage in the mathematics 
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classroom. Therefore, the participant was selected from pre-service middle school 

teachers who were doing the internship in the cooperating schools whose teachers 

and students were familiar with technology. Moreover, the participant of the study 

was selected from pre-service teachers who took elective technology courses so it 

was assumed that the participant has theoretical knowledge of technology 

integration. Thus, the researcher preferred to use purposeful sampling method in 

this study.  

The pseudonym name of the participant of the pilot study was Elif, and 

participant of the main study was Deniz. The following parts of the study give 

detailed information about Elif and Deniz.  

3.3.1. Elif - Pilot Study  

Elif  was the participant of the pilot study. Cumulative GPA of Elif is 3.07 

out of 4.00. Her grade of ELE 329 (Instructional Technology and Material 

Development) is BA and grade of ELE 430 (Exploring Geometry with Dynamic 

Geometry Applications-GeoGebra) is AA. She was in one of the public schools in 

Ankara, during her first-term internship. She also passed IS 100 course 

successfully. She thought that she had enough technological knowledge that she 

could use any kind of technology in her classrooms if she had a chance to use. She 

added that even though she has enough knowledge to use technology herself, she is 

not totally sure whether she could use in the teaching settings effectively. In the 

pre-interview, she said she hoped not to face with any problem about technology 

while teaching. While she was doing her internship, she was preparing for the KPSS 

Exam of OSYM to be a recruit to a public middle school. Moreover, she was 

tutoring to middle school students in her free times.  

All procedures of the main study applied in pilot study to get experience and 

to see the direction of the TPACK change if any. Elif prepared lesson plans as the 

main participant would do. Lesson plans of Elif (pilot) have 7 parts; grade level, 

learning and sub-learning areas, duration, materials, learning objectives, teaching 

methods, and sequencing of the lesson (before phase of the lesson [be sure task is 

understood, establish  task expectations], during phase of the lesson, and after phase 

of the lesson). She also attended to the interviews before and after her lesson 
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implementations, her lessons were observed, and her implementations were 

recorded. 

The pilot study has helped the researcher to review and improve interview 

questions. It also helped the researcher to improve the observation protocol.  

Moreover, the researcher has got the experience of using interviews and observation 

before the main study. It contributed to researcherôs ability conduct the main study. 

The pilot study also provided some evidence of the TPACK change during school 

experience course. 

3.3.2. Deniz  

Deniz was the main participant in the study. Cumulative GPA of Deniz is 

3.58 out of 4.00. Her grade of ELE 329 (Instructional Technology and Material 

Development) is BA and grade of ELE 430 (Exploring Geometry with Dynamic 

Geometry Applications-GeoGebra) is AA. She was in one of the public schools in 

Ankara, during her first-term internship. In her opinion, she could use Office Tools 

such as PowerPoint and Office Word effectively because of her experience during 

the courses she took in her academic life. However, she added that because she used 

Excel very seldom, she needs more experience on excel to use it in her classroom. 

She also considered the usage of virtual manipulative and dynamic and interactive 

software in her classes to enhance studentsô learning. She was tutoring to four 

students from the grades 5-8 during her university education. She was planning to 

work in a private middle school after graduation. Furthermore, she applied to the 

graduate program in the same program.  

 

3.4. Data Collection Tools 

The data were collected in the Spring Semester of the academic year of 

2014- 2015 with two pre-service teachers. They were taught all objectives of the 

different views of three-dimensional figures to one seventh grade class, in which 

there are about twenty-five students. They preferred to teach this topic in the 

curriculum, which is the next topic at that time, in order not to affect teaching and 

learning plans of the school they were doing their internship.  

Researcher met with the participants of the pilot and main studies and 

informed them about the aim of the study. The only thing they knew about the study 

is that they are required to plan four technology-based classes and implement those 
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in the cooperating school of their university while they were observed and video-

recorded. Pre and post interviews with the pilot participant and observations of her 

implementations were to get experience as a novice researcher.   

Two weeks before the main study, the researcher went to classes in which 

data will be collected, met with students and mathematics teacher, and observed the 

classes about two weeks. Lesson plans prepared by participant up to the third 

meeting. Pre-interview was held at the beginning of the study. After each 

implementation in class, the researcher met with the participant to learn more 

detailed information about her experience and TPACK level. Post interviews were 

conducted after each implementation. The last interview was held at the end of the 

study. The last meeting with the participant for member-checking to get informant 

feedback as respondent validation. While coding and getting themes, it helped to 

validate the data. Finally, two raters (researcher and the second rater) decided on 

the participantôs TPACK levels independently and then they met to compare their 

findings and decide on TPACK levels.    

Table 1 on the next page shows the summary of data collection procedures 

of this study. 
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Table 1. Data Collection Procedures of the Study 

Data Collection Procedures       Implications 

Pilot study   - Meeting with the participant  

- Conducting pre and post interviews 

- Observing 4-hour lesson implementations 

Meeting with  

the main participant 

- Getting to know each other 

- Informing about the aim of the study 

- Signing of Informed Consent Forms  

- Planning for the next meeting  

Meeting 

with students 

- Observing the natural learning setting 

Meeting 

with the participant 

- Checking lesson plans  

- Conducting the pre-interview  

Video-recording  

& Observation 

- Video-recording of four implementations 

- Taking field notes during observation 

- Conducting post-interviews after each lesson 

Last meeting  

with the participant:  

- Conducting post-interview at the end of the study 

- Member-checking to get informant feedback  

Meeting with  

the second rater: 

- Determining the TPACK levels   

 

The data of the study were collected through the different resources; 

interview, observation, and lesson plan.  

3.4.1. Interviews 

An interview is an interactional relationship, both informant and 

interviewer are engaged in (Kvale, 1996). Interviewerôs intent is to understand 

informants on their own terms and how they make meaning of their own lives, 

experiences, and cognitive processes (Brenner, 2006). In the current study, semi-

structured interviews were used to identify a pre-service teacherôs TPACK in more 

detail. There were two types of interviews with the pre-service teacher. The first 

interview was semi-structured and conducted prior to the beginning of classroom 
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observations to investigate the pre-service teacherôs TPACK level at the beginning 

of the study. It focussed on the different components of TPACK. There were 

questions covering all seven components of TPACK (CK, PK, TK, PCK, TCK, 

TPK and TPCK). During the interview, 4-5 questions dealing with each of the 

components of TPACK asked to investigate participantôs TPACK. Also, the 

participant talked about her plan for the classroom implementations while 

answering the questions. Table 2 shows some example questions from pre-

interviews, about all components of technological pedagogical content knowledge. 

The combination of these components creates TPACK themes of Niess (2005). As 

it was explained in definitions of the important terms, the combination of the 

content knowledge and technological content knowledge components of TPACK 

creates curriculum and assessment theme; the combination of pedagogical 

knowledge, pedagogical content knowledge and technological pedagogical 

knowledge components of TPACK creates learning dimension, the combination of 

content knowledge, pedagogical knowledge, technology knowledge, pedagogical 

content knowledge and technological pedagogical knowledge components of 

TPACK creates teaching dimension, and, finally, the combination of technology 

knowledge, technological pedagogical knowledge and technological content 

knowledge components of TPACK creates access theme. Table 2 shows example 

questions for TPACK components.  
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Table 2. Example Questions for TPACK Components 

TPACK 

Component 

Example Question 

CK What are the objectives of the concept different views 

of 3D figures at the middle school mathematics 

curriculum? (mathematical content knowledge) 

PK How do you plan to evaluate/assess studentsô learning 

levels during the courses? How do you organize your 

lesson plans for students at different learning levels? 

TK What challenges do you face while learning and 

applying new technologies (hardware, software) you 

encounter? How do you cope with these challenges? 

PCK What could be the misconceptions of students in the 

concept different views of 3D figures? What methods 

do you plan to use for eliminating these 

misconceptions which students might encounter? 

TCK Which technologies (dynamic software, applications, 

virtual manipulative) do you plan to use while 

teaching different views of 3D figures? Why do you 

think these technologies are effective?  

TPK How do you decide on the technology which makes 

your teaching method more effective? How adequate 

do you see yourself in the selection of this 

technology? Why? 

TPACK What are the benefits of using technology, on the topic 

of different views of 3D figures, in your teaching 

experience and studentsô learning? 

 

 

The second interview type was again semi-structured and conducted at the 

end of the participantôs teaching experience to investigate the change in the TPACK 

level at the end of the study. Before each post interview, the participant watched 

her related experience. After watching her own experience, the pre-service 
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mathematics teacher was asked to comment on her own implementations, her 

teaching, and studentsô learning. She was asked to comment on the reasoning and 

thinking of her behaviors and her feelings in their technology-based classrooms. 

Furthermore, quotes from her pre-interviews were read and the intervieweeôs 

perceptions about whether she achieved her goals for teaching the concept and her 

usage of technology were asked (Appendix F and Appendix G).  

All interviews were face-to-face and semi-structured and they were 

conducted consistent with the participantôs lesson program. Interviews were 

conducted in the Faculty of Education in which the participant was studying. 

Extended wait time was observed and guiding questions and hints were avoided 

during interviews. Questions were repeated when necessary. All interviews were 

audio-recorded and then transcribed for analysis. The duration of interviews were 

about 90 minutes.  

3.4.2. Observation  

Observation is a research method in which the researcher directly observes 

and interprets behaviors rather than relying on what people say they did. It is often 

used as a method of case study research and allows the exploration of naturally 

occurring phenomena (Yin, 2014). The aim of the observations in the current study 

is going into in-depth analyzes of the TPACK dimensions of the participant to 

investigate how effective they are used in the classes. The participant was observed 

during the practicum and her actions were recorded as field observation notes. She 

taught all objectives of the different views of 3-D figures to the same class. Lesson 

plans were used as check-list during observation. Moreover, as Creswell (2007) 

suggested observation protocol with two parts (descriptive and reflective) were 

used. In the descriptive part, notes related to the classroom environment, pre-service 

teacherôs purpose of technology usage, reactions of students and problems related 

to technology were noted. In the reflective part, reflective field notes were taken 

related to researcherôs reflections on participantôs use of technology and his/her 

TPACK change. Then, the observation protocol piloted in the same setting and 

necessary improvements were done. After the revision, the final version of the 

observation protocol was formed. Furthermore, there was another observer during 

the lesson implementations for validity and reliability purposes. 
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3.4.3. Documentation 

In addition to interviews and observation, a pre-service teacher was asked 

to prepare 4-hour lesson plans, and activity sheets to teach the concept different 

views of 3-D figures in geometry primarily with GeoGebra 3-D. Participant of the 

study also prepared GeoGebra activities and chose online mathematics software 

pages that could be useful to teach the concept of different views of 3-D figures. 

Participantôs lesson plans and activity sheets were based on the Turkish Elementary 

Mathematics Program. Two objectives of the same concept chosen by her; and she 

prepared lesson plans and activities accordingly.  

Lesson plans of Deniz include 8 parts, grade level, learning and sub-

learning areas, duration, materials, learning objectives, teaching methods, pre-

requisite knowledge, and sequencing of the lesson (starting, middle and ending). In 

addition, Deniz wanted to add pre-requisite knowledge of the students to her lesson 

plan template.  

Participant of the study also required preparing activity sheets to support 

their GeoGebra activities. She included descriptive information of activity and 

questions planned to be solved using GeoGebra file. During the implementation, 

the participant has distributed activity sheets to the students and students are 

expected to answer them to the given isometric or squared papers. The pre-service 

teacherôs answer sheets, studentsô answers, lesson plans and activity sheets, and 

GeoGebra files were collected as documents (Appendix B, Appendix C, Appendix 

D and Appendix E).  

3.5. Data Analyses 

Data were analyzed using qualitative methods. Data sources of the current 

study were interview transcriptions, videotape recordings of the implementations, 

observation field notes and documents compiled from the participant. In this 

section, data analysis of the current study was clarified. 

The first data source of the current study was an interview. In order to 

analyze interview data, open coding was used. Interviews were transcribed and read 

several times. Then, they were translated into English. Important sentences were 

identified to be used for further explanation. Coding and sorting were used to 

analyze the data collected through interviews. The data organized according to four 
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themes, which were curriculum and assessment, learning, teaching, and access. Pre-

service teacherôs comments on her own implementations (interview transcriptions) 

were read and actions of the participant supported by her own wordings. 

Videotapes, as the second data source, were watched numerous times and 

participantôs actions in each classroom implementation were noted. Then, 

participantôs actions in the videotape recordings -noted by the researcher- compared 

with the descriptors in the Niess et al. (2009)ôs mathematics teacher TPACK 

standards and development model rubric. This rubric was used to evaluate 

participantôs performances in classroom implementations. The same procedure was 

done independently by two raters. The second rater was the mathematics teacher of 

the cooperating school having Ph.D. in the same program with the researcher. He 

also rated the classroom implementations of the participant.   

The third data source of the current study was documentation. Lesson plans, 

activity sheets, and GeoGebra files were the documents used in document analysis. 

Parts of the participantôs lesson plans were explained in the data collection section. 

Lesson plans, activity sheets, and GeoGebra files used to triangulate data gathered 

from interviews for the participantôs each classroom experience. They were used as 

checklists to determine how much of the goals achieved by the participant. These 

data were also used to prepare post-interview questions.  Content analysis 

procedures were used to provide evidence with TPACK dimensions.  

As it was mentioned in the literature review, to analyze data, Niess et al. 

(2009)ôs TPACK development model (TPACK Framework) was used. In other 

words, TPACK Levels Rubric of Niess was used for the data analysis of the current 

study (see Appendix A). Recognizing, accepting, adapting, exploring and 

advancing were five levels of that can be used to assess the pre-service mathematics 

teacherôs TPACK. The modelôs usage of descriptors and examples for each of the 

levels helped the researcher to decide on the levels of the participant in different 

lesson implementations. The data collected from interviews, documentation and 

observation were compared with the descriptors and examples, and then, the level 

of the participant was decided. This framework allowed the researcher to identify 

the dimensions of the teachersô knowledge according to four themes (curriculum 

and assessment, learning, teaching and access) and descriptors related to those 

themes. The Table 3 below shows these four themes and related descriptors.  
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Table 3. Descriptors for Major Themes in the Mathematics Teacher TPACK 

Development Model (Niess, 2008) 

Theme Descriptors 

Curriculum and 

Assessment 

¶ Curriculum, the treatment of the subject matter 

¶ Assessment, assessing the studentsô understandings 

Learning ¶ Focus on subject matter (i.e., learning of mathematics 

topics) 

¶ Demonstration of conceptions of how students learn 

(i.e., development of studentsô thinking skills) 

Teaching ¶ Focus on subject matter (i.e., learning of mathematics 

topics) 

¶ Instructional approaches 

¶ Classroom environment 

¶ Professional development 

Access ¶ Usage (whether or not students are allowed to use 

technology) 

¶ Barriers (how teachers address barriers to technology 

integration) 

¶ Availability (how technology makes higher levels and 

more mathematics available for investigation for 

greater numbers of more and more diverse students. 

 

According to the aim of the study, the participant of the study prepared 4-

hour lesson plans to teach the concept different views of 3-D figures in geometry. 

It is aimed to understand the difference, if any, in the TPACK levels of a pre-service 

mathematics teacher during the implementation of these 4 hours lessons and to 

investigate the development of a pre-service middle school mathematics teacherôs 

TPACK during the practicum.  
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3.6. Trustworthiness of the Study 

There are many frameworks to evaluate the trustworthiness of qualitative 

data (Guba, 1981, Lincoln & Guba, 1985). Credibility, transferability, 

confirmability, and dependability are main indicators of trustworthiness for a 

qualitative study (Guba, 1981). Writing down the strategies to establish extensive 

understanding is important for case studies (Baxter & Jack, 2008). The strategies of 

this study for establishing these indicators explained below in detail.  

Credibility:  Credibility is the internal validity of qualitative studies. It involves the 

answer to the question, how credible or believable the results of the qualitative 

research are (Trochim, 2006). While interpreting the results, the researcher should 

obviate the biases. There are numerous ways of establishing the credibility of the 

data. To deal with credibility peer examination, prolonged involvement of the 

participant, member checks, and triangulation techniques were used in this study. 

The first strategy used in the study was peer evaluation. The researcher 

worked with two associate professors to discuss the analysis of the study. Interview 

transcripts and video recordings were evaluated with the associate professors. They 

listened to the opinions and the evaluations of the researcher. The second strategy 

used to ensure credibility was prolonged involvement of the participant. The 

participant of the current study had been doing their internship in the schools for 

three months. She was familiar with the students and the teaching environment in 

the classroom. Before the current study, she taught and covered different topics in 

the same school. Then, she commented on her own teaching and she wrote 

reflections in a school experience course.  The third strategy used for credibility 

was member-checks. Member-checking is another technique for establishing the 

internal validity of an account in case studies. This is (Merriam, 1998) ñtaking data 

and tentative interpretations back to the people from whom they were derived and 

asking them if results are plausible continuously throughout the studyò (p. 204). As 

Cohen and Crabtee (2006) pointed out that all data, interpretations, and conclusions 

are being tested with the participant of the study from whom the data were gathered. 

It is though that the participants are the best judgers of the credibility of the results 

(Trochim, 2006). Member-checking used in this study to get informant feedback as 

respondent validation after writing transcriptions of the interviews while 

interpreting data. Lastly, triangulation techniques used to increase the credibility of 
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the data. According to Merriam (1998), one of the six strategies to enhance internal 

validity is called as triangulation. In the current study, two types of triangulation 

were used. During the investigations (classroom implementations of the 

participant), there was also another researcher for observation in order to decrease 

researcherôs intrinsic bias. This specific type of strategy is called as investigator 

triangulation. In addition to investigator triangulation, as Patton (2002) suggested 

data triangulation strategies were also used in this study. To answer the research 

questions, multiple sources of data were reviewed. Interviews, video-recordings, 

field notes and documentation (lesson plan and activity sheets) were used to decide 

on pre-service teacherôs TPACK levels in different implementations. 

Interpretations were made from multiple different sources.  

Transferability : Transferability is the external validity of qualitative studies. It 

involves the answer to the question, to what extend the results of the study can be 

generalized (Trochim, 2006). First of all, the aim of this qualitative study is not a 

generalization of results. On the other hand, member check-bucks were used for 

transferability. They are important in qualitative studies to improve transferability 

and to prove an opportunity to summarize and assess findings of the data collected. 

Furthermore, detailed information about the context and the assumptions were 

explained so that one can compare this study with other studies. Because it is known 

that the qualitative researcher can improve transferability by doing a thorough job 

of describing the context and the assumptions that were central to the research 

context and the assumptions that were central to the research (Trochim, 2006). If 

other researchers would like to transfer the results of this study to a different 

context, it is their responsibility to make the judgment of how sensible the transfer 

is.   

Confirmability: Confirmability is the objectivity of qualitative studies. It involves 

the answer to the question, how objectively the study findings were supported by 

data (Merriam, 1998). It is tended to assume that each researcher brings a unique 

perspective to the study, in qualitative research. Confirmability is important in 

qualitative studies to enhance objectivity and to minimize researcher bias (Trochim, 

2006). The role of the researcher for this study is explained in detail to decrease the 

effect of researcher bias. The aim is to make readers agree with the conclusion of 

the study. There should not be any contradiction or uncertainty about the findings 
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of the study. For this purpose, a pre-service teacher's TPACK levels decided based 

on the TPACK levels rubric, namely, Mathematics Teacher TPACK Standards and 

Development Model, developed by Niess and her colleagues in 2009. 

Dependability: Dependability is the reliability of qualitative studies. It involves the 

answer to the question how researchers can repeat the study, in other words, 

whether we would obtain the same results if we could observe the same thing twice. 

It aims to minimize errors in data collection and data analyzes of the study and it 

helps researchers to replicate the study. For this purpose, data collection and 

implementation methods explained in detail for the current study. Interview dates 

and lesson implementation dates were recorded in the researchersô daily journals. 

Demographic information of the participant, daily observation notes and informal 

conversations with the participant were recorded in the journal. Furthermore, lesson 

implementations were videotaped and videos were watched numerous times to 

evaluate the TPACK level of the participant objectively. Interviews were audio-

taped and they were transcribed by the researcher.   

3.7. Quality and Ethical Issues 

The researcher applied to the Research Center for Applied Ethics at the 

Middle East Technical University to obtain required permission. After getting 

permission from the university, the researcher applied to Turkish Ministry of 

National Education ethical committee to obtain permission for the research in one 

of the private schools in Ankara. According to both of the committees, there are no 

known risks of this study on the participant by mentally or physically. After the all 

necessary permissions, the researcher started to collect data. 

Some procedures were prepared in the study to protect rights of informants. 

Informed consent forms, which were prepared to inform subjects of the study, were 

signed by the participant and the researcher. The participant voluntarily attended to 

the study knowing that anytime she could quit the study. For this purpose, the 

document (Informed Consent Form, see Appendix K) was used. The participant 

was guaranteed about her anonymity. At the end of the study, the pseudonym name 

of the participant was used for anonymity, which was guaranteed at the beginning 

of the study (Creswell, 2007). The information gathered via interviews and 
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observations was used only for the research purposes and data they provided kept 

as confidential.   

3.7.1. Researcher Role 

According to Merriam (1998), it is important to give information about 

researcherôs role in qualitative studies. The researcher tried to be objective about 

the usage of technology in classes to minimize researcher bias. The researcher met 

with students and attended their courses starting from two weeks before the 

observations began so that students would not be affected from the researcher 

during the observation and video recording. The camera was at the back side of the 

students, again, so that students were not affected and behave as usual. The 

researcher introduced herself and explained the aim of the study to the students. She 

also explained that the data will not be collected from students, and students will 

not be evaluated at any part of the study.  

Furthermore, usage of researcherôs personal ideas on dynamic geometry 

integration in classrooms was avoided while data collection and data analysis. All 

of the lesson implementations were video-recorded and all interviews were audio-

recorded to minimize researcher bias. It is important to say that the researcher was 

in continuous contact with the participant during the study. She observed the 

participant and took field notes during classroom implementation of the participant 

as non-participant observer. She also conducted interviews with the participant 

before and after the classroom implementations. Finally, it could be said that 

informal discussions prior to and following an observation were helped the 

researcher to understand participantôs beliefs and feelings.  

3.8. Limitations and Assumptions of the Study 

3.8.1.  Limitations of the Study 

 According to Frankel and Wallen (2006), using non-random sampling 

method limits the generalizability of research. However, the aim of the case studies 

is not to generalize but to explain the case in more detail than the quantitative 

studies. The participant of this descriptive case study selected from the senior pre-

service teachers of the elementary mathematics education program in one of the 

large public universities in Ankara and purposeful sampling method is used to 

choose the sample according to the needs of the study. This study requires 
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classrooms those have the technology of smart-boards and related software 

packages of smart boards, Internet access and licensed GeoGebra 3-D. For this 

purpose, the participant doing an internship in one of the middle schools having 

required technology was chosen. Therefore, the data is limited with this school.  

 There was not any interaction between participants and researcher. The 

researcher tried to be objective throughout the study. Even though it is tried to be 

objective, it might possible to see researcher bias because the researcher was 

coordinator and facilitator of the study. Moreover, the technology was limited with 

dynamic geometry (GeoGebra and virtual manipulatives). Office tools and smart 

board were used as assistive devices to use GeoGebra and virtual manipulatives. 

The content was limited with the different views of 3D figures in the seventh grade. 

Furthermore, 4-hour lesson implementations were observed for the study so time 

could be seen as a limitation. The participant did not have enough time to practice 

more. Lastly, the participant of the study was limited to a pre-service mathematics 

teacher. Therefore, it is suggested to replicate the study in different contexts with 

more participants.  

 The content was limited with the different views of 3D figures in the seventh 

grade. It might be said that the concept could be seen as more appropriate to use 

various technologies than some other concepts in mathematics. Thus, it is a 

limitation and a replication of this study with different contents might be suggested. 

3.8.2. Assumptions of the Study 

It is assumed that Koehler and Mishraôs (2006) Framework with Niess et 

al.ôs Mathematics Standards Model (2009) is explanatory framework/model for 

TPACK change, therefore, this study will use their sub-components of TPACK to 

better analyze the pre-service teacherôs TPACK. It is also assumed that private 

schools have better facilities about technology having smart boards and computer 

in each class than public schools. This is the reason for choosing one of the private 

schools in Ankara. Lastly, it is assumed that the participant of the study is not 

affected from the researcher during both in classroom implementations ï

observations- and in interviews. 
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CHAPTER 4 

 

FINDINGS OF THE STUDY 

 

 

4.1. Pre-service Teacherôs Implementations  

In this section findings of the case of Deniz is presented. Each lesson 

implementation of Deniz explained according to four themes of Niess et al. (2009). 

At the end of the chapter, findings of the study were summarized. She taught the 

concept different views of three-dimensional figures to a seventh-grade class with 

twenty-three students. Change in the TPACK level of Deniz during the 4-hour 

implementation process is explained using four themes of TPACK (curriculum and 

assessment, learning, teaching and access) in detail. 

4.1.1. 1st lesson implementation of Deniz:  

Curriculum and Assessment: 

In this lesson, even though she taught the objective students will be able to 

draw two-dimensional views of three-dimensional figures, she did not explicitly 

stated objective of the lesson for her 1st implementation to the class. Deniz used a 

power-point presentation at the beginning of the class to encourage students to 

discover different views of 3-D figures which she prepared before coming to the 

classroom. Then, she used office word, to convert different views to the 2-D 

dimension by asking questions to the students. As she mentioned in the interview, 

she was feeling confident while she was using office tools in her implementation. 

The reason for this confidence with her words is that as she used office tools in her 

undergraduate courses, she was experienced to use them. Deniz added in the 

interview that  

I am using technological tools in my courses carefully because I 

am not a digital native who was born into the technology. 

However, I do not feel I have a lack of knowledge about using 
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technology in my classrooms. I think that some middle school 

students are learning better with technology. In one of my 

projects, I realized that even some university students are learning 

better with the help of technology. In my opinion, the effect of 

using technology on studentsô learning in middle schools is more 

than the effect of using technology on studentsô learning in 

universities. 

To illustrate, in her first lesson implementation, she used the smartboard to show 

word-document she prepared for classroom implementation and concrete materials 

to teach the concept. At the post-interview after 1st implementation, she said that 

she found it useful to use unit cubes for students to understand the 3D figures if we 

integrate technology into concrete material like showing virtual manipulatives 

using office word documents. She added that  

At the beginning, I was planning to use GeoGebra, however, at 

the class I realized that students liked the concrete material and 

smart board interaction. é I wanted to see all studentsô 

constructions with unit cubes. After all, students showed their 

answers, I used office document to show the correct answer and 

then, continued to the next question. When I think about whether 

we used technology in class effectively, we really did. Giving unit 

cubes and showing prepared office word document related to 

questions made all students work on the problem and all students 

constructed the figures which I wanted at that time. 

Therefore, her performance was consistent with the third level which is 

adapting level for the curriculum descriptor, which is one of two descriptors of the 

curriculum and assessment theme. In the adapting level of the Niessô rubric, it is 

expected from pre-service teachers to understand the benefits of the technologies 

as tools for teaching and learning the mathematics curriculum. In her case, Deniz 

explains that she is aware of the benefits of using office tools and interactive white 

board in the class.  

The second descriptor is about assessment. In her first implementation, she 

asked students to solve problems on the smart board to see whether they understand 
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the problems. She helped them to draw figures by asking guiding questions. Her 

questions were in a sequential order, from the easiest to the hardest. She also 

prepared her questions in a way that students could answer them using unit cubes. 

She allowed students to use unit cubes while drawing figures to their papers. She 

showed all of the answers on the smart board. She did not feel any hesitance to 

show answers of the questions on smart board using office tools as technologies 

while students were answering the questions (by drawing figures to their papers) 

which will be graded by her after the classroom session. Hence, as the framework 

indicates, her performance was consistent with the adapting level for the assessment 

descriptor.  

Learning:   

In the rubric of Niess et al. (2009), there were two descriptors in this theme. 

The first descriptor is about mathematics learning. In the first class, Deniz preferred 

to use Office tools (PowerPoint Presentation and Office Word) in her 

implementation. She used PowerPoint Presentation herself to take studentsô 

attention to the lesson at the beginning of the lesson. Then, she asked students to 

solve questions prepared by her in the Office word document. Students came to the 

smartboard and they solved the questions by drawing the answers to the Office word 

document. The only tool she used in her first implementation is the office tools, 

specifically PowerPoint presentation and Office word document. It can be said that 

she started making students explore the topic of 3-D figures in mathematics using 

one technology. Through the first classroom implementation, the performance of 

Deniz was consistent with the adapting level. As Niess et al. (2009) indicates, in the 

adapting level, pre-service teachers ñbegins to explore, experiment and practice 

integrating technologies as mathematics learning tools. For example, students 

explore some mathematics topics using technologyò (p.21). 

The second descriptor is about the conception of studentsô thinking. 

During implementation, she asked from students to answer the questions on the 

smart board. To assess student thinking, she used activity sheets having the same 

questions which she showed on the smartboard to solve. She checked studentsô 

answers on the activity sheets. She reminded students that activity sheets of the 

students will be collected at the end of the class and she collected them to assess 

studentsô performance.  As Niess et al. (2009) stated, in the adapting level of 

learning theme, pre-service teachers ñbegin developing appropriate mathematical 
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thinking skills when technology is used as a tool for learning. To illustrate, although 

students use technology for most topics, assessing student thinking remains mostly 

technology-freeò (p.21). Deniz used technology while teaching; however, the 

assessment was paper-based and technology free. Therefore, Denizôs performance 

for this conception of studentsô thinking descriptor of the learning theme was 

consistent with the adapting level. 

 

Teaching:  

 There were four descriptors in the theme of teaching; mathematics learning, 

instruction, environment and professional development. Teaching theme is mainly 

related to instructional strategies used in the technology enhanced classroom and 

the professional development of the pre-service teachers. The performance of Deniz 

was consistent with the adapting level. As Niess et al. (2009) stated, in the adapting 

level of teaching theme, ñpre-service teachers use technology to enhance or 

reinforce mathematics ideas that students have learned previously and they mimic 

the simplest professional development activities with the technologies but attempts 

to adapt lessons for his/her mathematics classesò (p.22). As it is mentioned, she 

used only office tools in her first classroom implementation. After starting with a 

PowerPoint presentation, she continued with the questions which are prepared by 

her in Office word document. At the interview, she said that ñActually I planned to 

use GeoGebra in the first implementation. However, during class, I thought that 

using unit cubes are more appropriate than using dynamic geometry because I 

thought students like concrete manipulative.ò As she mentioned she preferred not 

to use one more technology (in addition to office tools-power point and office word) 

to continue her classroom. She taught that using concrete material and using office 

tools -power point and office word- were enough engaging for them to learn 

necessary learning objectives. As the example in the adapting level of the Niess et 

al.ôs rubric (2009), she ñcontinued to learn and explore ideas for teaching and 

learning mathematics using only one type of technologyò (p.22). 

Furthermore, even if she asked help for students to solve problems on the 

smart board, her implementation was mainly teacher directed in order not to lose 

the control of the classroom. In the pre-interview before her implementation, she 

commented on this. She said that:  
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If I were their real mathematics teacher, instead of a pre-service 

mathematics teacher doing internship in their school, I would feel 

that I could control the classroom more easily. I am feeling scared 

to lose the control of the classroom the most, I hope I could handle 

this problem. 

She also added that: 

However, after graduation, while being classôs own teacher, there 

will also be cases which I may live difficulty to teach. For example, 

there might be hyperactive students. I faced with such a case during 

my practicum last term and I realized that classôs mathematics 

teacher was ignoring those studentsô misbehaviors in order to 

continue his teaching. 

According to Niess et al. (2009), ñinstructional strategies with technologies are 

primarily deductive, teacher-directed in order to maintain control of the how the 

activity progressesò, in the adapting level (p.22). That is, the pre-service teacher 

has the control of technology to provide effective classroom management. 

Therefore, Denizôs performance for this descriptor is consistent with the adapting 

level in her first implementation. 

 

Access:  

There were three descriptors in the theme of access; barrier descriptor, 

availability descriptor and usage descriptor.  

Barrier descriptor is mainly related to how teachers address barriers to 

technology integration. Deniz thought that linking cubes are the most appropriate 

tool for her particular tasks designed by her for the first classroom implementation. 

Students constructed the figures using linking cubes. She prepared activities using 

office tools and showed those using the interactive whiteboard to take studentsô 

attention to the tools she distributed. As Niess et al. (2009) stated, ñConcepts are 

taught differently since technology provides access to connections formerly out of 

reachò in the adapting level of barrier descriptor of the adapting level (p.24). 

Therefore, this is an evidence for her being in adapting level. 

Availability in the rubric means how technology helps students reach 

higher levels and provides more mathematics available. Deniz assessed studentsô 

learning by giving one by one immediate feedback to their constructions saying 
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either correct or please, try again. She asked students to put their hands up and to 

show their constructions for each question. She engaged students to actively attend 

to the classroom activities. As Niess mentioned, in the adapting level of the rubric 

(2009), ñconcepts learned with technology are not assessed with technologyò (p.24) 

in Denizôs classroom implementation.  

Usage descriptor covers whether or not teacher allowed students to use 

technology in the classroom. Deniz used the technology of PowerPoint presentation 

herself to introduce the concept of 3-D figures. After exploring the main points of 

the concept with the students, she allowed students to answer the questions on the 

smartboard -using the technology-. In other words, she preferred to teach the 

concept herself at the beginning the classroom, then she gave a chance to students 

to answer the questions using the technology. Therefore, her implementation was 

consistent with the adapting level. Niess indicated in adapting level that pre-service 

teachers ñpermit students to use technology in specifically designed units. Access to 

and use of technology is available for exploration of new topicsò (p.24). To state 

differently, pre-service teachers allow students to use technology in some parts of 

the lesson, e.g. at the beginning or at the end.  

4.1.2. 2nd lesson implementation of Deniz: 

Curriculum and Assessment: 

In her lesson plan, Deniz explained curriculum objectives of her second 

implementation as students will be able to draw two-dimensional views of given 

three-dimensional figures.  

In the second lesson implementation, she used GeoGebra as a 

technological tool for learning to enhance studentsô learning of the concept different 

views of three-dimensional figures. She constructed 3D figures, which she had 

prepared a plane representation of them using Office word document. Then, she 

rotated the figures which she constructed in GeoGebra during the class to make 

students visualize and to enhance their 3D thinking. In the post interview after 2nd 

implementation, she explained her opinions about using GeoGebra and her aim with 

these words: 
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GeoGebra was really useful in this class. I drew the figures, and I 

rotate the figures which I drew. GeoGebra gave me a chance to 

rotate my drawings. Therefore, I had a chance to help studentsô 

investigation of three-dimensional figures by rotating them. 

In addition to the plane representation of solids which were on the paper and 

simultaneously on the smartboard, Deniz preferred to use 3D illustrations of a 

dynamic geometry software to reach the goal of Turkish Mathematics Curriculum 

which she wrote to her lesson plan. Therefore, Denizôs performance for curriculum 

descriptor was consistent with the exploring level. Denizôs level for curriculum 

descriptor increased from adapting level to exploring the level. Niess et al. (2009) 

declares that pre-service teachers ñinvestigate the use of topics in own curriculum 

for including technology as a tool for learning; seeks ideas and strategies for 

implementing technology in a more integral role in the development of the 

mathematics that students are learningò (p.20-21), in the exploring level of the 

curriculum descriptor of curriculum and assessment theme. That is, Deniz clearly 

stated curriculum objectives and integrated technology (GeoGebra and Office tools) 

to teach drawings of given three-dimensional figuresô two-dimensional views. 

In her classroom implementation, she asked students to solve the problem 

on the smartboard to assess their learning. Similar to her first implementation, she 

asked students to draw figures to their papers (activity sheets distributed by her) 

which will be graded by her. She chose different web sources to use in her 

implementation. Before coming to the second implementation, she transferred an 

SBS (standardized exam for middle school students) question from MoNE web-site 

to the Office word. She attached the question as an enhancement to her lesson plan.  

Specifically, she wrote to her lesson plan that she found an SBS question 

from the official web-site of Ministry of National Education. The following is the 

SBS question which she integrated to her class.  
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Which one of the following is the right view of the figure above? 

 

Figure 2. Implementation Photo 1 

She asked this question at the end of the class to assess studentsô learning. Thus, 

Denizôs performance for assessment descriptor was consistent with the exploring 

level in the second lesson implementation. Denizôs level for assessment descriptor 

increased from adapting level to exploring level. In exploring level of assessment 

descriptor in Niess et al. (2009)ôs rubric, it is said that pre-service teachers actively 

investigate the use of different types of technology-based assessment items and 

questions (e.g., technology active, inactive, neutral or passive) (p.20-21). In this 

case, the pre-service teacher used some questions from different websites and add 

them to their natural classroom settings.  

 

Learning:  

Through the second classroom implementation, Deniz preferred to use 

Office word and GeoGebra in her implementation. She used Office word to show 

questions to students. She also distributed activity sheets which have the same 
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questions with the word document. She explained the questions and then, she asked 

students to solve questions prepared by her on the smart board.  

 

Figure 3. Implementation Photo 2 

Students came to the smartboard and they solved the questions by drawing the 

answers to the Office word document. 

 

Figure 4. Implementation Photo 3 

Furthermore, she practiced integrating GeoGebra to her classroom implementation. 

She constructed all the figures on the word document using GeoGebra. The photos, 

below, show some of the GeoGebra constructions of Deniz from her second lesson 

implementation.  
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Figure 5. Implementation Photo 4 

Thus, in the second classroom implementation, the performance of Deniz was 

consistent with the adapting level. Denizôs level of learning remained at the 

adopting level in first learning descriptor of the learning theme, which is about 

mathematics learning. That is, she was at the same level with her previous 

implementation. In the adapting level, pre-service teachers start to explore, try to 

integrate new technologies into their mathematics classes to enhance studentsô 

learning.  

Throughout her practice, she requested from seventh-grade students to 

draw the answers of the problems using the smart board. She controlled studentsô 

answers on the activity sheets to evaluate their thinking. She reminded students that 

she will gather activity sheets of them at the last moment of the lesson. She collected 

the sheets to evaluate studentsô thinking and to investigate the points 

misunderstood.  Therefore, when we think of the second descriptor in the adapting 

level, which is about the conception of studentsô thinking, Denizôs performance for 

this descriptive was consistent with the adapting level. Niess et al. (2009) maintain 

that, in the adapting level, pre-service teachers start developing some mathematical 

strategies to integrate technology into their classes. For example, even though 

students are allowed to use technology in some parts of the class, they are not 

assessed by technology at the end.  
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Teaching:  

Teaching theme is mainly related to instructional strategies used (as 

explained above), which belongs to the technological pedagogical knowledge 

(TPK) of the pre-service teachers.  In detail, it is related to pre-service teachersô 

ability to choose an appropriate tool for particular tasks designed by them, their 

strategies of using that tool (preparing notes before implementation, practice etc.) 

and their ability to apply those strategies during implementation. While Deniz 

preferred to use only Office tools as a digital technology in her first classroom 

experience, she used both Office tools and GeoGebra in the second classroom 

implementation. She did not use concrete materials which she used in her first 

implementation. She said in the post interview after 2nd implementation that  

I was planning to use linking cubes during the second classroom 

implementation for students to make their own constructions. I 

prepared my plan accordingly. However, after my first class, I 

realized that students may play with the cubes instead of using them 

as learning tools. I assessed their learning looking at their 

construction with the linking cubes. I saw that their answers are 

generally correct. Then, at the second implementation, I directly 

passed to the second technology which is GeoGebra. 

Deniz pointed out that GeoGebra is more complex than the concrete materials. 

Therefore, using data from observation protocol, it could be said that she needed to 

check studentsô learning levels before the usage of GeoGebra. Then, she used 

GeoGebra through her second lesson. Specifically, for example, she showed Figure 

6, below, and then the figure was constructed by her using GeoGebra. At the end, 

students were asked to draw the figure from different directions with and without 

the cube A.  
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Figure 6. Example Drawing Question 1 

The dialogue between Deniz and students: 

Deniz: What happens to the views if we remove the cube A?  

Student A: The view from up will not change.  

Deniz: What about the view from the front?  

Students B: Looks like two cubes will be seen.  

 [Majority of the students discussed the question, there were many voices.] 

Deniz: Let me draw this using GeoGebra. [She constructed the fēgure in 10 

seconds.] Do you think the figure youôve seen on your papers similar this one? 

Student C: Yes, they are the same. [Deniz used rotation tool of GeoGebra and 

showed different views of Figure 6 to students. Then, she removed the cube A.] 

Deniz: Did the view from front change after removing A? [She rotated the figure 

and showed the front view.] 

Students: Yes. 

Deniz: What about the view from up? [She rotated figure and showed the upper 

view.] 

Students: No. 

Deniz: What happened to view from right? 

Students: Remained as the same.  

Deniz: From left? 

¦st 
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Students: Same again.  

In her classroom implementation, she used GeoGebra as an instructional 

tool after trying concrete material in her first implementation. She also used 

questioning [e.g. see the dialogue above] as an instructional strategy and asked the 

answers of the questions to the class to increase studentsô participation in classroom 

activities. Thus, Denizôs level for teaching descriptors increased from adapting 

level to exploring level. The performance of Deniz was consistent with the 

exploring level. As Niess et al. (2009) stated, in exploring level of the teaching 

theme, ñpre-service teachers explore various instructional strategies to engage 

students in thinking about the mathematicsò (p.23).  

Access:  

Access theme is mainly related to studentsô and teachersô access to digital 

technology. The first descriptor of the access theme in the rubric of Niess et al. 

(2009)ôs exploring level is that pre-service teachers ñpermit students to use 

technology for exploring specific mathematical topicsò (p.24). As also indicated in 

the studentsô learning theme, students were asked to solve some questions on the 

smart board.  

 

Figure 7. Implementation Photo 5 

During implementation, Deniz was more confident to manage the classroom than 

the previous implementations. She had no hesitation to allow students to draw 
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figures on the smartboard. However, she did not let students use GeoGebra during 

the course; instead, she used GeoGebra herself. After implementation, in the 

interview, she said that  

Students did not surprise to use GeoGebra. They knew the name 

of the software and they used it before; however, the important 

thing is that they did not attend/ be a part of such an activity like 

I designed, before. They really wanted to learn how the software 

is working and asked me to teach them in class and during the 

break. They enjoyed exploring the topic with GeoGebra as I 

predicted before. 

In the interview about the second implementation of her, Deniz also mentioned that:  

Colors are important to take studentsô attention. Therefore, I 

planned to use colorful cubes in GeoGebra. However, I realized 

that for each color, I need/have to create a button during the 

classroom implementation, which will take about two minutes of 

the course in each step. Therefore, in the next classes, I planned 

to use virtual manipulative, which will allow me to change colors 

of the cubes with just one algebra tool. I will be a click far from 

the other colors of cubes if I use virtual manipulative. 

 As she indicated, she was familiar with some challenges of the technology 

she used in the mathematics classroom. She was aware of the importance of the 

appropriate technology selection. Thus, her performance was consistent with the 

exploring level for the descriptor below. In the barrier descriptor of the exploring 

level, pre-service teachers are expected to ñrecognize challenges for teaching 

mathematics with technologies, but explores strategies and ideas to minimize the 

impact of those challengesò (Niess et al., 2009, p.24). 
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4.1.3. 3rd lesson implementation of Deniz: 

Curriculum and Assessment: 

In her third lesson plan, she wrote curriculum objective as students should 

be able to construct 3-D objects when different views of them are given. In the third 

class, Deniz summarized the objectives of the second class by saying that: 

At the previous class, we learned how to draw 3D figures from 

different directions, from up, right and front. In this class, we will 

learn how to construct 3D figures, whose 2D drawings are given. 

Then, she distributed activity sheets to the students. She asked questions to make 

students draw the figure needed in activity sheets. To illustrate, she opened the 

following question on the board and students tried to solve the question by drawing 

figures.  UP    LEFT    FRONT 

 

Figure 8. Example Drawing Question 2 

While students were dealing with the question, she opened the question on the 

smartboard, then, she helped students investigate the topic using technology. She 

drew the answer of the question on the smartboard to be sure that all students have 

the same figure drawn.  
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Figure 9. Implementation Photo 6 

Moreover, she chose different web sources to use in her implementation as she did 

in the second implementation. In her lesson plan, she wrote that she used web-

sources while preparing questions on the activity sheet. She showed answers to the 

questions using GeoGebra and showed one question using web-source.  

 

Figure 10. Implementation Photo 7 

In the post interview after 3rd implementation she said that: 

Technology helped me to teach this concept providing visuals and 

assess studentsô knowledge providing extra time. I think this is the 

best way to teach different views of three-dimensional figures. I 

could not show the views from right or left etc., and the concept 

would remain as abstract for students if I would not use technology. 
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Moreover, with the help of these technologies in math class, I spend 

my extra time to assess studentsô learning.   

She also changed the type of her questions according to the needs of the subject 

matter. Instead of giving 3-D figures and asking their 2-D views, she gave different 

views of 3-D figures and asked them to construct 3-D figures.  

Thus, the performance of Denizôs for curriculum and assessment 

descriptors remained as being in exploring level.  

Learning:  

Niess stated that, assessing studentsô thinking is generally technology free 

at the adapting level of the learning theme. However, in the exploring level of the 

learning theme, pre-services teachers manage technology-enhanced activities 

towards directing student engagement and self-direction in learning mathematics.  

Deniz started to her third class by inviting all students to solve the problem 

written on the smartboard. She added that ñI want to see all studentsô raised hands, 

who think that they can solve the problem, even though you do not want to come to 

the smartboard to solve the problem.ò During the classroom implementation, all 

students constructed all 3D figures with the linking cubes (as instructional 

technology). She wanted to see all studentsô figures during the lesson 

implementation. About this, in the post interview after the third implementation, 

she said that: 

I invited all students to solve problems on the smart board. I wanted 

to see all of the studentsô hands after asking a question. After 

watching my video, I realized that I succeeded. Most of the students 

wanted to come to the smartboard and they solved questions 

correctly. I also checked studentsô answers who were not willing to 

come to solve the question on the board, their answers were also 

correct. At the end, I was sure that all students understood the 

concept and they could solve problems about it. 

Then, even, it is not required in the curriculum; some of the students came 

to the smartboard to draw the figure which they constructed (see the photographs, 

below).  
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Figure 11. Implementation Photo 8 

 

It could be seen from the examples that Deniz encouraged the students to a higher 

level thinking, which is an evidence of her teaching performanceôs being in 

exploring level. Therefore, for the learning theme, the performance of Deniz in the 

third lesson implementation was increased from adapting level to the exploring 

level, and it was consistent with the exploring level.  

Teaching:  

Deniz started to the third lesson with asking a question about what she taught 

at the previous class. The question was the following: 
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Figure 12. Example Drawing Question 3 

Teacher: Who wants to answer the question on the smartboard?  

Student: I can do it. 

Teacher: Anyone else? 

She repeatedly asked this question until she made almost all students raise their 

hands. Then, one of the students came to the smartboard and answered the first part 

of the question. She chose 3 more students to answer other parts of the question. 

After studentsô answers, she checked and summarized the answers of the question. 

Also, in the post interview after 3rd implementation, Deniz said that: 

To assess studentsô previous knowledge, I asked a question to the 

students, ñWhat did you learn in the previous class?ò It is important 

to say this I think, there is a girl who hasnôt come to the previous 

class. I included that óOne of your friends was not in class so I want 

you to explain what we did at the previous class in detailô. They 

summarized the aim of the previous course and I included that girl 

to my class with the help of this kind of assessment. Also, maybe, 
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it was my lucky day but she was really talented and after her 

friendsô explanations, she solved the problem on the smartboard 

which is about the previous course.  

It can be seen here that Deniz assessed studentôs previous knowledge using 

technology. Furthermore, she continued to use Office tools and GeoGebra as she 

did in the second classroom implementation. During the interview, she said that  

When I needed to choose between concrete manipulatives and 

digital technologies, like geometry software and office word, I 

preferred to choose digital technologies in my classes. Using those 

are making me happy because not everyone knows how to use them 

effectively. Not all teachers know how to integrate technology into 

their classes. I think knowing this improved my teaching skills. 

This knowledge makes a difference among teachers; and, even 

students can see this difference by using technology. 

Therefore, similar to her second lesson implementation, the performance of Deniz 

was consistent with the exploring level because she integrated more than one 

technology into her mathematics classroom effectively. 

Access:  

Denizôs level for access theme decreased from exploring level to adapting 

level in her third lesson implementation. Even though she asked students to answer 

the questions on the smart board in her second lesson implementation, in her third 

lesson implementation, she was the one who was answering most of the questions 

on the smart board, as she did in her first classroom implementation.  

She asked some students to solve some problems using technology like she 

did in her first lesson implementation. However, there was a limited number of 

students who came to the smartboard to solve the problems. It can be seen here that 

she was trying to engage studentsô access to technology, on the other hand, the 

control of technology in the class was still in her hands.  
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4.1.4. 4th lesson implementation of Deniz: 

Curriculum and Assessment:  

This implementation was the last one which will be observed. She wrote 

the same curriculum objective with her third lesson plan to her fourth lesson plan. 

Curriculum objective was students should be able to construct 3-D objects when 

different views of them are given. The performance of Deniz remained as exploring 

level in her last lesson implementation. As she did in her previous class, she started 

class by asking what students learned in the previous class. Throughout the course, 

she wanted students to answer all of the questions and she wrote studentsô answers 

to the smartboard. She also said in class that students should carefully draw the 

figures on their activity sheets because those can be used as an assessment tool by 

their own mathematics teacher if  it is needed. Furthermore, she found interesting 

colorful virtual manipulative as a web-source to use in her implementation, similar 

to her second and third implementations. It was also mentioned in her lesson plan 

that she will use one of the virtual manipulatives for assessing studentsô learning, 

in her last implementation. The followings are example questions and photos which 

she solved at her fourth class using virtual manipulative.  



 

69 

 

 

Figure 13. Implementation Photo 9 

Learning:   

In the last lesson implementation, Deniz used questioning method as a 

learning strategy (as she mentioned in the lesson plan) to enhance studentsô 

engagement. To her improved lesson plan, she wrote that students could easily 

understand the process if the teacher uses virtual manipulative, and she will use one 

óilluminations.nctm.orgô which helps students and the teacher construct cubes and 

gives their front, right and top views 

(http://illuminations.nctm.org/Activity.aspx?id=4182). 

She was able to evaluate the technology she used for studentsô learning, and 

in the interview she told that: 

http://illuminations.nctm.org/Activity.aspx?id=4182
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While drawing figures using virtual manipulative, I asked 

students to help me. I also asked the color that they wanted me to 

draw. I heard many different color options. From this, I 

understood that they were really listening what I am talking about. 

I applied all the colors they want, one by one. Students found 

themselves in the technology activity. I think, they felt like I am 

in this activity so I have to complete my missions by drawing 

figures to my activity sheet. Therefore, the virtual manipulative 

helped their learning. The virtual manipulative also has another 

advantage. After constructing figure in the 

illuminations.nctm.org, it gives the figuresô different views, from 

up, and right, with just one click. On the other hand, it does not 

have the option to rotate the original constructed figure as 

GeoGebra does. Finally, I think that this virtual manipulative is 

well-designed for students to understand 3D figures. 

In other words, she said that her usage of virtual manipulative increased studentsô 

engagement. Thus, the performance of Deniz for the learning theme remained as 

exploring level. As it was mentioned above, according to Niess, teacher candidate 

manages technology-enhanced activities towards directing student engagement and 

self-direction in learning mathematics in the exploring level of the learning theme. 

In this level, a pre-service teacher's plans, implements, and reflects on teaching and 

learning with concern for guiding students in understanding as Deniz did. 

Teaching:  

Deniz performance for 4th lesson implementation was consistent with the 

advancing level. Her performance improved from exploring level to advancing 

level. She accurately translated mathematical concepts and processes into forms 

understandable by students by choosing appropriate wordings and questions and 

she was aware of her teaching skills. This could be supported by examples. The first 

example will be related to her question type and difficulty. She asked more difficult 

questions which require higher order thinking. The important point here is that she 

managed the classroom effectively and maintained studentsô engagement.   

The second example is from the interview. In the post interview after 4th 

lesson implementation, she watched some parts of her lesson. After watching short 



 

71 

 

videos of her classroom implementation, to the ñWhat do you think about your own 

performance?ò question, she said that  

I did a really good job. I may not be able to do the same if I try 

again it now. Because I had tried the technology before I 

implemented it in the class. I had known all the information about 

the software and the buttons. As I could see from the video, I had 

not faced with any problem while using technology in this class.  

She added that 

At the last classroom implementation, I had enough confidence to 

feel like I am the teacher of this class. Students were really 

obeying my rules in class and they were respecting me. I think 

this topic (3D figures) is the topic I can trust my teaching the 

most. I am also thinking that I can teach the other concepts in a 

similar way, anyhow, this topic is the one which I can teach in the 

best way. And, I am really feeling that I am good at my job. I did 

it.  

The quote above shows that the pre-service teacher is at the advancing level and 

she is aware of her teaching ability which is actually at the advancing level. We can 

triangulate her words with the observation data. In class, she used different 

technologies effectively, after GeoGebra and national web sources (MoNEôs web-

site), she tried NCTM Illuminationôs virtual manipulative to enhance studentsô 

learning. She prepared an activity during which she can use the virtual 

manipulative. She showed answers of all of the questions using this virtual 

manipulative and also helped studentsô constructions and drawings by asking 

questions and guiding them. The next photo is from her fourth class 

implementation. In the photo, she is helping students to construct 3-D figures.  
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Figure 14. Implementation Photo 10 

The photos are from an example question from her last implementation which is 

solved using virtual manipulative. In this question, she constructed a three-

dimensional figure using NCTMôs illustration. Then, she continued helping 

students to draw the figure to their own isometric papers. 

 

Figure 15. Implementation Photo 11 
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Access:   

Denizôs performance for access theme remained as in adapting level. She 

integrated various technologies to her last lesson implementation to improve 

studentsô understanding. Different than GeoGebra and Office tools, she preferred 

to use a virtual manipulative which is an online web-source to construct 3D figures.  

In the pre-interview before 4th classroom implementation, she said that: 

The last term we were supposed to go to a primary school and 

observe the mathematics teacher of that school. While observing 

I realized that teachers are not asking students to solve problems. 

I am trying my best to give a chance to students to answer 

questions while I am solving those questions on the smart board, 

and I will do the same in my last lesson implementation.  

In the post interview after 4th implementation she said that: 

As I planned, I asked all questions to students. I even asked while 

adding a cube to the top of another cube using virtual 

manipulative. Students also chose colors and I respected their 

color selections. I surprised that one of the students chose black 

as a color while answering the question, but I still listened to that 

student and chose black to show the answer to the question. 

During my 4th implementation, I realized that students were 

actively participating with their correct answers to the questions. 

This means they understand the concept and I taught them, so I 

did a good job.  

Similar to what she said in interviews, she asked studentsô help to answer the 

questions using the virtual manipulative. Students chose colors and places of the 

cubes. She waited to get all the answers from students. Students directed her to 

construct the correct answer on the smartboard. As an example she said this in the 

class: 

Deniz: Now, Iôll use a virtual manipulative and we will construct some figures 

together. It is in English but I know your English is really good. What you need to 

do is choosing a colour and then, placing the cubes wherever you want.  
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[She started to construct the figure that students already have its different views, by 

using virtual manipulative.]  

Deniz: Letôs check our figure in papers. How many cubes I need to add more? 

Students: 3 more. [Deniz added three more cubes, there needs to be one more cube.] 

Deniz: We are turning back to our figure in the papers, something missing? 

[Students are approving with their hands and some of them have already drawn the 

figure themselves.] One more cube should be placed next to the upper cube, right? 

Students: Yes.  

Deniz: I placed it there. Is there any problem in any face of the construction?  

Student A: No.  

Student B: It is easy.  

Student C: Iôve finished.  

 

Figure 16. Implementation Photo 12 

After getting all answers from students, she preferred to draw figures using 

technology herself. This means she involved students to the technology usage 

process by getting verbal answers from them; however, the control of the 

technology remained with herself. In other words, the control of technology was in 
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her hands. That is, she always controlled studentsô answers and either she used 

technology or she helped studentsô usage when she felt it was necessary to help. 

These show that she tries to adapt technology to her class; however, she could give 

more control to students. Thus, her performance of access theme is in adapting 

level.  

4.2. Summary of Findings 

Similar to the pilot study, the participant of the main studyôs, Denizôs 

TPACK level during the practicum increased in almost all subcomponents of the 

TPACK. The figures below show the development in TPACK level of Deniz during 

the implementation process.  

 

Figure 17. Denizôs TPACK development bar chart 
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Figure 18. Denizôs TPACK development line graph 

It could be seen from the figures that her curriculum knowledge increased 

from adapting level to exploring level. Participant of the study, Deniz, defined the 

objectives of her classes in detail after second lesson implementation. Moreover, 

starting from her second lesson implementation, she assessed studentsô learning 

using GeoGebra and virtual manipulative. She asked questions and answered those 

using technology. Moreover, she invited students to solve some mathematics 

problems using technology. Therefore, her curriculum and assessment knowledge 

were increased from the third level to the fourth level. It has also realized in the 

implementations that when students are allowed to use technology, they are more 

willing to participate classroom activities. Higher the level in curriculum and 

assessment knowledge, higher the amount of participation of the students.  

Similarly, her knowledge in learning theme improved from adapting level 

to exploring level. Learning theme of Niess (2005) includes the representations of 

a particular subject matter via technology. Lastly, it has teacherôs solutions to the 

problems related to studentsô learning, i.e. realizing studentsô misconceptions and 

finding a way to handle those using technology. Participant of the current study 

taught the concept different views of three-dimensional figures and she tried to 

assess studentsô knowledge using the questioning method. She also encouraged 

students to participate activities with her words and using technology (i.e. inviting 
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students to solve problems using GeoGebra on the smart board, and showing 

answers of the questions using virtual manipulatives). 

The biggest improvement was in her teaching knowledge. In the teaching 

knowledge, her performance was in adapting level at the first lesson 

implementation. It increased two levels and at last implementation, her teaching 

knowledge was in advancing level. The participant of this study used Office tools 

(PowerPoint and Office Word) in her first classroom implementation. In the second 

and third lesson implementations, she used GeoGebra in addition to Office tools, 

and, therefore, her knowledge level in teaching theme increased from level three to 

level four. In her last lesson implementation, she used virtual manipulative in 

addition to the technologies she used before. Moreover, she used different types of 

questions requiring higher order thinking and she managed technology enhanced 

activities maintaining student engagement. This made her knowledge reach to the 

level five. 

When we looked at the access theme, there is a slight increase in the second 

class. However, at the end, her performance of access theme remained the same 

with her first implementation. Even though she tried to increase studentsô access to 

technology in her second implementation, she mostly herself continued to use 

technology in the third and the last implementations as she did in her first 

implementation. 
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CHAPTER 5 

 

DISCUSSION AND CONCLUSION  

 

 

 This section includes a brief explanation of research purpose and findings, 

implications of the study for educational practices, and suggestions for future 

studies.  

 The goal of this study is to investigate a pre-service middle school 

mathematics teacherôs technological pedagogical content knowledge regarding 

different views of 3-D figures while she is doing internship in the cooperating 

school of her university. For this purpose, participantôs TPACK levels determined 

in different teaching experiences. To reach this goal, a pre-service teacher observed 

during four lesson implementations, interviewed about her lessons. Moreover, her 

lessons were investigated to determine the change in TPACK level, according to 

four themes: curriculum and assessment, learning, teaching and access. The results 

of the study showed that there is an improvement in three components of the 

participantôs TPACK, curriculum and assessment, teaching, and learning; and one 

component namely access component remained at the same level.  

5.1. Discussion of Findings 

The findings of the current study have showed that a pre-service teacherôs 

technological pedagogical knowledge is improving (in three themes) during school 

implementations. The results of the study are consistent with the results of the 

previous studies (e.g. Balgalmēĸ, 2013). Balgalmēĸ (2013) also says that there is an 

increase in pre-service teachers TPACK levels during the practicum. The themes in 

which participantôs knowledge level has increased are about curriculum and 

assessment, learning and teaching. The only theme in which participantôs 

knowledge has remained at the same level is about studentsô access to technology.  

After pilot study, it is expected to see an increase in the access level; on the other 

hand, the findings showed that there is no significant increase in the studentsô access 

to technology during implementations. The reason for this might be related to 
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participantôs beginning level which is the middle level of the Niess et al.ôs rubric 

(2009). State differently, the participant already had medium level of knowledge 

regarding the studentsô usage of technology. If the participant would have a lower 

level of TPACK, it might be easier to see the increase in the access level.  

Curriculum and assessment theme includes the knowledge of curriculum 

and curriculum materials that teachers need to know to integrate technology to 

enhance learning. It also covers the knowledge of technology to assess studentsô 

learning (Niess et al., 2009). There is an increase in the participantôs knowledge 

level of curriculum and assessment theme. One of the reasons for this improvement 

might be her clear description of the goals of her classes (Edwards & Kidd, 2001) 

since the participant describes the goals of her class starting from her second 

implementation. The other reason for this increase might be the usage of technology 

(Ageel, 2011). She did not use technology to assess studentsô knowledge at the first 

class. On the other hand, after her second class, she started assessing studentsô 

learning using technology. The reasons for this might be related to the change in 

her confidence on teaching. Some studies (e.g. Balgalmēĸ, 2013; Jackson et al., 

2013) show that pre-service teachers feel more confident after some practice. Thus, 

the changes in the description of the objectives, usage of technology, and the 

confidence level might be the reasons for the increase in the curriculum and 

assessment knowledge.  

Learning theme covers the knowledge of studentsô misconceptions, thinking 

to understand, and learning with technology. Participant of the current study taught 

the concept different views of three-dimensional figures. There was a clear increase 

in participantôs ability of understanding studentsô learning. She even realized the 

difference between the answers of left-handed and right-handed students; left-

handed students thought front view from the left-hand side of the isometric paper 

while right-handed students thought front-view from the right-hand side of the 

isometric paper. There might be some reasons for the increase. Firstly, she started 

assessing studentsô knowledge using specific methods according to the needs of her 

classroom, e.g. questioning method and she learned studentsô opinions about the 

topic (Niess et al., 2009). Thus, using the questioning method and learning studentsô 

views might help her increase her knowledge of studentsô learning. Another reason 

for this increase might be the improvement in the participantôs classroom 

management skills (Jackson et al., 2013). She invited students to participate in 
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classroom activities without any hesitation, during her implementations. 

Sometimes, students used interactive whiteboards or she asked questions to students 

and she wrote their answers to the board. This might help her understand studentsô 

misconceptions and difficulties they faced (Beeland, 2002) which might also cause 

the increase in her TPACK level in the learning theme.  

Teaching theme is related to realizing the importance of the number of 

technology used and the effectiveness of the usage of these technologies for 

studentsô learning in a teaching environment. It also covers teacherôs subject-matter 

knowledge including teachersô questions during the implementation, instructional 

approaches, classroom environment and teacherôs professional development. The 

participantôs teaching performance was increased. At the beginning, she might be 

unconfident because of being teacher candidate not a teacher of the class. She, 

herself, stated that óbecause I am a pre-service teacher, they may not listen to my 

wordsô.  Before the second implementation, she might be more confident, and, 

therefore, the reason for the increase might be related to her confidence (Jackson et 

al., 2013). This might affect the score of her professional development and might 

increase her level. Another reason can be that she started to use more than one 

technologies in her classes. It might be concluded that more practice with the 

students helps teacher candidates to try various technologies in the implementations 

and gives a chance to evaluate their effectiveness in their own classes. In other 

words, the increase in the teaching performance might be related to the increase in 

the number of technologies used in class.  

The last theme which will be mentioned here is studentsô access to 

technology. According to Niess (2005), it is one of the important jobs of the teachers 

to know how to provide students access to the technology. Niess (2005) points out 

that it is important for teachers to access technology; however, teachersô access to 

technology is not enough for studentsô learning.  Students need to construct their 

own knowledge for deep and permanent learning by discovering, at least, specific 

parts of the concepts using technology (Atherton, 2013). When we compare 

participantôs different classroom implementations, it could be seen that she has 

difficulty to provide technology access to the students. Even she tried at the second 

class, at her last classroom implementation, she again preferred to use technology 

herself. Therefore, her access knowledge remained at the same level from the 

beginning to the end of her implementations. It might be important to learn how 
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teachers and teacher candidates address the barriers to technology usage of their 

students. The reason of teacher candidateôs having low level of access theme might 

be related to their lack of knowledge or lack of practice about the usage of 

technology in real classroom settings.  

Munsey (2012) states that practicum is one of the best ways for teachers to 

gain field experience and to improve their knowledge of teaching. Findings of this 

study show that there is an improvement in the technological pedagogical 

knowledge of the participant. This might support the idea that school experience 

courses might have a positive influence for teacher candidates to improve their 

teaching practices by increasing their TPACK levels, giving them a chance to 

practice their theoretical knowledge, improving their classroom management skills 

and confidence, and giving chance to try different technologies in real classroom 

contexts.  

Moreover, some studies (Balgalmēĸ, 2013; Dewey, 1933; Dietz & Davis, 

2009) show that the interviews after each implementation might provide 

opportunity for thinking and reflection on participantôs experience. Indeed, Niess 

(2011) asserted that reflection process before and after each implementation might 

improve participantsô TPACK level. Thus, it might be concluded that talking about 

her practice after each implementation might cause an increase in participantôs 

technological pedagogical content knowledge by making her thinking about her 

own experience. It might also be thought as metacognition, which includes the 

knowledge about oneself as a learner and the factors that might impact performance 

(Schneider & Lockl, 2002; Schneider, 2008). As a part of this study, the participant 

watched her implementation videos and commented on them. Therefore, thinking 

about implementation process and reflecting on it during post interviews after each 

lesson implementation might help the participant improve her TPACK.  

 

5.2. Implications and Recommendations for Further Research 

There might be some implications of the current study for the teacher 

educators, the policy makers and researchers who deal with TPACK. Therefore, 

some implications for these stakeholders are provided in this section.  

First of all, if all themes (curriculum and assessment, learning, teaching and 

access) are thought as one whole which is TPACK, teacher candidateôs knowledge 
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improved during her internship. Therefore, the study might suggest the increase in 

the number of lesson hours of school experience classes. This might provide a better 

preparation to senior grade teacher candidates for their future job.  

Furthermore, the results may encourage policy makers to give support to 

teacher educators for adopting education faculty programs of the universities. 

Because the results of the current study might give important information for 

teacher educators. The results may encourage teacher educators to adopt the 

practice accordingly.  Even though there are TPACK-related courses in some of the 

educational faculties in Turkey (HEC, 2006), people need to know their implication 

in schools in connection with these courses. Therefore, it is advised to improve the 

content of the existing technology courses in education faculties and to include 

some practical activities to those courses to practice in cooperating schools.  

In addition to these, it would be important to emphasize that teachers and 

teacher candidates need some more training to provide technology access to greater 

number of students. It might be suggested to the Turkish Ministry of National 

Education to prepare training and workshops about effective usage of technology 

and technology practices. To state differently, it should not be forgotten that 

students are using technology in every aspect of their life; therefore, teachers might 

be trained about giving a chance to use technology also in educational settings, in 

classrooms. 

 The results of the current study showed that during the internship, pre-

service teacherôs access knowledge remained at the third level which is adapting. 

That means the teacher candidate was not allowing students enough to use 

technology during implementations. Therefore, studies about teacher candidatesô 

competency of technology usage, ways of using technology to increase studentsô 

participation and teacher candidatesô access knowledge might be recommended. 

Future studies related to this issue might be needed because those knowledge 

themes help teacher candidates in their teaching.  

 Another suggestion might be a longitudinal study. This study allowed the 

researcher to observe four-hour lesson implementations. A longitudinal study more 

than 4 hours might give more detailed information about pre-service teachersô 

technological pedagogical content knowledge. It might be said that such a study 

might also provide researchers with the opportunity to comprehend a teacher 

candidateôs understanding of a concept in more detail. In this case, a pre-service 
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teacherôs understanding of a concept different views of three-dimensional figures 

was tried to be investigated as a part of curriculum and teaching themes. 

 Furthermore, the same study might be replicated with more participants. 

Another suggestion is that using technology during internship might not be the only 

way to achieve the same pattern of results so the study might be replicated in 

different contexts, i.e. at different grades in middle/high schools, while teaching 

different concepts and using other methods. This might increase the understanding 

of similarities and differences between different contexts and might help 

researchers come up with a grounded theory at the end. Moreover, the same study 

might be conducted with in-service teachers from different majors.   
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APPENDICES 

APPENDIX A . RUBRIC ADAPTED FROM NIESS ET AL. (2009) 

CURRICULUM & ASSESSMENT  

C: Curriculum descriptor A: Assessment descriptor Ex: Example 

Recognizing (1) 

C: Acknowledges that mathematical ideas displayed with the technologies can be 

useful for making sense of topics addressed in the curriculum. 

Ex: Creates graphs of multiple linear functions using graphing calculators to 

provide a visual representation of varying slopes. Considers these visuals as 

making sense of the idea of the slope but is unsure of how this might help students 

learn the basic concept. 

A: Resists idea of technology use in assessment indicating that technology 

interferes with determining studentsô understanding of mathematics. 

Ex: Does not allow calculator/smart board/ GeoGebra or online interactive 

dynamic software use when assessing studentsô understanding of solving linear 

equations. 

Accepting (2) 

C: Expresses desire but demonstrates difficulty in identifying topics in own 

curriculum for including technology as a tool for learning. 

Ex: Attends and participates in mathematics dynamic geometry system workshop 

(took GeoGebra course) to identify curricular ideas for incorporating the 

technologies as learning tools. Mimics the incorporation of a dynamic geometry 

system idea from the workshop to display measuring the sum of the angles of a 

triangle that upon multiple changes of the triangle suggests that the sum of the 

angles of any triangle is 180 degrees. 

A: Acknowledges that it might be appropriate to allow technology use as part of 

assessment but has a limited view of its use (i.e., use of technology on a section of 

an exam). 

Ex: Attends and participates in a mathematics assessment professional 

development to consider ideas for assessing studentsô understanding of solving 

systems of linear functions using the calculator as a tool. Mimics the assessment 
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idea to explain the use of the calculator for solving systems of linear functions by 

using the trace function to identify the intersection. Often retests technology 

questions with paper and pencil questions to be sure that the concept was learned 

the órightô way. 

Adapting (3) 

C: Understands some benefits of incorporating appropriate technologies as tools 

for teaching and learning the mathematics curriculum. 

Ex: Targets key topics students investigate with technology. Develops lessons to 

demonstrate mathematics concepts with technology and activities for students to 

use technology to verify or reinforce those concepts. After students have learned 

to create graphs of specific linear functions, students are challenged to use the 

spreadsheet to verify the graphical representation of the ordered pairs. 

A: Understands that if the technology is allowed during assessments that different 

questions/items must be posed (i.e., conceptual vs. procedural 

understandings).from difficult to easy (to construct using GeoGebra) 

Ex: Allows use of a calculator in an assessment but designs the assessment to 

focus on gathering studentsô conceptual understanding of solving systems of 

linear functions in addition to their procedural understanding. 

Exploring (4) 

C: Investigates the use of topics in own curriculum for including technology as a 

tool for learning; seeks ideas and strategies for implementing technology in a 

more integral role in the development of the mathematics that students are 

learning. 

Ex: Adapts own previous mathematics lesson to include technology. 

Ex: Develops own ideas about using technology to enhance current curriculum; 

thus, begins altering pre-existing activities or creating new activities for current 

curriculum.  

A: Actively investigates use of different types of technology-based assessment 

items and questions (e.g., technology active, inactive, neutral or passive).ð

GeoGebra, linking cubes 

Ex: Designs assessments where students are expected to show their understanding 

of mathematical ideas using an appropriate technology that extends beyond paper 

and pencil type questions. 
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Advancing (5) 

C: Understands that sustained innovation in modifying own curriculum to 

efficiently and effectively incorporate technology as a teaching and learning tool is 

essential. 

Ex: Develops innovative ways to use technology to develop mathematical thinking 

(power point extra interactive activity) in students such as using virtual algebra 

tiles) to extend ideas of handheld manipulatives to focus on variables in algebraic 

expressions. 

Ex: Modifies and advances curriculum to take advantage of technology as a tool 

for teaching and learning such as using CAS to explore more complex algebraic 

expressions. 

A: Reflects on and adapts assessment practices that examine studentsô conceptual 

understandings of the subject matter in ways that demand full use of technology. 

Ex: Develops innovative assessments to capture studentsô understandings of the 

mathematics embedded in the particular technology. 
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LEARNING  

M: Mathematics learning descriptor C: Conception of student thinking descriptor 

Ex: Mathematics example 

Recognizing (1) 

M: Views mathematics as being learned in specific ways and that technology 

often gets in the way of learning. 

Ex: Mathematical exploration with technology rarely seen. 

C: More apt to accept the technology as a teaching tool rather than a learning tool. 

Ex: Technology is used only outside of normal classroom activities, such as 

checking homework, calculating large numbers, etc. 

Accepting (2) 

M: Has concerns about studentsô attention being diverted from learning of 

appropriate mathematics to a focus on the technology in the activities. 

Ex: Limits student technology use, particularly during the introduction and 

development of key topics. 

C: Is concerned that students do not develop appropriate mathematical thinking 

skills when the technology is used as a verification tool for exploring the 

mathematics. 

Ex: Activities that use technology are almost always redone without technology to 

be certain students really learned the particular concept. 

Adapting (3) 

M: Begins to explore, experiment and practice integrating technologies as 

mathematics learning tools. 

Ex: Students explore some mathematics topics using technology.ðGeoGebra  

C: Begins developing appropriate mathematical thinking skills when technology 

is used as a tool for learning. 

Ex: Although students use technology for most topics, assessing student thinking 

remains mostly technology free.ðonly activity sheets checked 
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Exploring (4) 

M: Uses technologies as tools to facilitate the learning of specific topics in the 

mathematics curriculum. 

Ex: Students explore numerous topics using technology, sometimes ranging 

outside the topic at hand. 

C: Plans, implements, and reflects on teaching and learning with concern for 

guiding students in understanding. 

Ex: Technology activities are implemented and evaluated with respect to student 

learning of mathematics and student attitudes toward mathematics. 

Ex: Manages technology-enhanced activities towards directing student 

engagement and self-direction in learning mathematics.ðstudentsô willing to 

learn 

Advancing (5) 

M: Plans, implements, and reflects on teaching and learning with concern and 

personal conviction for student thinking and understanding of the mathematics to 

be enhanced through the integration of the various technologies. 

Ex: Students explore mathematics topics, integrating various technologies in 

attempts to better understand mathematical concepts. 

C: Technology integration is integral (rather than in addition) to the development 

of the mathematics students are learning. 

Ex: Engages students in high-level thinking activities (such as project-based and 

problem-solving and decision-making activities) for learning mathematics using 

the technology as a learning tool. 

Ex: Technology is used to develop advanced levels of understanding of 

mathematical concepts. 
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TEACHING  

M: Mathematics learning descriptor I: Instructional descriptor E: Environment 

descriptor PD: Professional development descriptor Ex: Mathematics example 

 

Recognizing (1) 

M: Concerned that the need to teach about the technology will take away time 

from teaching mathematics. 

Ex: Students use technology on their own and little or no instruction with 

technology is present. 

I: Does not use technology to develop mathematical concepts. 

Ex: Technology, if used in class, is used for menial or rote activities. 

E: Uses technology to reinforce concepts taught without technology. 

Ex: Focus on linear functions where students practice creating graphs by hand to 

explore different functions. After students have demonstrated competence with 

linear functions, summarize the knowledge, with a spreadsheet example or a 

graphing calculator example. 

PD: Considers attending local professional development to learn more about 

technologies. 

Ex: Attends local workshops that focus on gaining skills with the technology; the 

context of the learning activities is mathematics. 

Accepting (2) 

M: Uses technology activities at the end of units, for ñdays off,ò or for activities 

peripheral to classroom instruction. 

Ex: Technology-enhanced activities are not used for topics that require more 

advanced technology skills. 

I: Merely mimics the simplest professional development mathematics curricular 

ideas for incorporating the technologies. 

Ex: Introduces the Pythagorean Theorem algorithmically; teacher use of dynamic 

geometry to verify the Pythagorean Theorem; students find solutions to example 

problems using paper and pencil. 

E: Tightly manages and orchestrates instruction using technology. 

Ex: Technology is directed, in a tightly sequenced, step-by-step process. Skill-

based, non-exploratory technology use. 
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PD: Recognizes the need to participate in technology related PD. 

Ex: Seeks out technology-related professional development, workshops that are 

directed at developing the technology in the learning of mathematics. 

Adapting (3) 

M: Uses technology to enhance or reinforce mathematics ideas that students have 

learned previously. 

Ex: Students use technology to reinforce previously teacher-taught concepts. 

I: Mimics the simplest professional development activities with the technologies 

but attempts to adapt lessons for his/her mathematics classes. 

Ex: Technology-based lessons are incorporated that are tailored to studentsô 

needs. 

E: Instructional strategies with technologies are primarily deductive, teacher-

directed in order to maintain control of the how the activity progresses. 

Ex: Begins to adapt instructional approaches that allow students opportunities to 

explore with technology as part of lessons. 

PD: Continues to learn and explore ideas for teaching and learning mathematics 

using only one type of technology (such as spreadsheets).  

Ex: Shares ideas from professional development with other mathematics teachers 

in the building. 

Exploring (4) 

M: Engages students in high-level thinking activities (such as project-based and 

problem-solving and decision-making activities) for learning mathematics using 

the technology as a learning tool.  

Ex: Teachers share classroom-tested, technology-based lessons, ideas, and 

successes with peers. 

I: Engages students in explorations of mathematics with technology where the 

teacher is in the role of a guide rather than the director of the exploration. 

Ex: Students use technology to explore new concepts as the teacher serves mostly 

as a guide. 

E: Explores various instructional strategies (including both deductive and 

inductive strategies) with technologies to engage students in thinking about the 

mathematics. 

Ex: The teacher incorporates a variety of technologies for numerous topics. 
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PD: Seeks out and works with others who are engaged in incorporating 

technology in mathematics. 

Ex: Organizes teachers of similar mathematics and grade level in investigating the 

mathematics curriculum to integrate appropriate technologies. 

Advancing (5) 

M: Active, consistent acceptance of technologies as tools for learning and 

teaching mathematics in ways that accurately translate mathematical concepts 

and processes into forms understandable by students. 

Ex: Teacher is seen as a resource as novel ideas for helping students learn 

mathematics with technology. 

I: Adapts from a breadth of instructional strategies (including both deductive and 

inductive strategies) with technologies to engage students in thinking about the 

mathematics.ðconstruction and reconstruction of figures with technology and 

ask for directions, higher level questions 

Ex: The teacher helps students move fluently from one tool to another while 

demonstrating a focus on and a joy of deeply understanding mathematical topics. 

.ðbetween GeoGebra, virtual manipulative, office tools different than wordð

power point 

E: Manages technology-enhanced activities in ways that maintain student 

engagement and self-direction in learning mathematics. 

Ex: The teacher forms and reforms learning groups where individual and group 

learning is valued and encouraged. 

PD: Seeks ongoing PD to continue to learn to incorporate emerging technologies. 

Continues to learn and explore ideas for teaching and learning mathematics with 

multiple technologies to enhance access to mathematics. 

Ex: Engages teachers in the district in evaluating and revising the mathematics 

curriculum to more seamlessly integrate technology throughout the grades, 

adjusting the curriculum to a 21st-century mathematics curriculum with 

appropriate technologies. 
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ACCESS 

U: Usage descriptor B: Barrier descriptor A: Availability descriptor Ex: 

Mathematics example 

Recognizing (1) 

U: Permits students to use technology óonlyô after mastering certain concepts. 

Ex: Mathematical exploration with technology tools is challenged by beliefs about 

how students need to learn mathematics. 

B: Resists consideration of changes in content taught although it becomes 

accessible to more students through technology. 

Ex: Student access to technology is limited to óafterô they have learned the given 

concepts using paper and pencil procedures and only for rote activities. 

A: Notices that authentic problems are more likely to involve óunfriendly 

numbersô and may be more easily solved if students had calculators. 

Ex: Assigns some mathematics problems using school and community data but 

saves then for ñextra creditò work if students have calculators. 

Accepting (2) 

U: Students use technology in limited ways during regular instructional periods. 

Ex: Student activities with technology are limited to brief tightly controlled 

situations. 

B: Worries about access and management issues with respect to incorporating 

technology in the classroom. 

Ex: Students can only use technology in isolated situations or non-important 

learning situations. 

A: Calculators/GeoGebra and smart board permit a greater number of examples 

to be explored by students. 

Ex: Student uses calculators to investigate patterns and functions. 

Adapting (3) 

U: Permits students to use technology in specifically designed units. 

Ex: Access to and use of technology is available for exploration of new topics. 

B: Uses technology as a tool to enhance mathematics lessons in order to provide 

students a new way to approach mathematics. 

Ex: Concepts learned with technology are not assessed with technology. 
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A: Concepts are taught differently since technology provides access to 

connections formerly out of reach. 

Ex: Students use dynamic geometry software to investigate and make connections 

between trigonometry functions. 

Exploring (4) 

U: Permits students to use technology for exploring specific mathematical topics. 

Ex: Access to and use of technology is available and encouraged for mathematics 

exploration during most class times. 

B: Recognizes challenges for teaching mathematics with technologies, but 

explores strategies and ideas to minimize the impact of those challenges. 

Ex: Technology is used extensively in assessments. Seeks out ways to obtain 

technology for classroom use and begins creating methods for technology 

management issues. 

A: Through the use of technology, key topics are explored, applied, and assessed 

incorporating multiple representations of the concepts and their connections. 

Ex: Simultaneous equations are developed from an authentic situation, solved and 

interpreted using graphs, tables, symbols and data. 

Advancing (5) 

U: Permit students to use technology in every aspect of mathematics class. 

Ex: Technology is seen as an opportunity to challenge notions of what 

mathematics students can master. 

B: Recognizes challenges in teaching with technology and resolves the challenges 

through extended planning and preparation for maximizing the use of available 

resources and tools. 

Ex: Technology is used to expand the mathematics concepts that can be accessed 

by students. 

A: Students are taught and permitted to explore more complex mathematics topics 

or mathematical connections as part of their normal learning experience. 

Ex: Using the Internet to find interesting mathematical problems, students 

investigate the role that technologies can play in finding solutions to the problem.  
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APPENDIX B. SAPMLE LESSON PLAN 

DERS PLANI 

 

 

 

 

 

Sēnēf Seviyesi: 

 

S¿re: 

 

¥ĵrenme Alanē: 

 

Alt ¥ĵrenme Alanē: 

 

 

Kazanēm: 

 

 

Materyaller:  

 

 

¥ĵretme Yºntemleri: 

 

 

 

¥n Bilgiler: 

 

7. sēnēf 

 

80 dakika 

 

Geometri 

 

Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri 

 

 

Á Ders sonunda, ºĵrenci ¿­ boyutlu cisimlerin farklē 

yºnlerden iki boyutlu gºr¿n¿mlerini ­izer. 

 

Á Aktivite K©ĵēdē 

Á GeoGebra programē 

 

Á Soru Sorma 

Á Beyin Fērtēnasē 

Á Keĸfederek ¥ĵrenme  

 

Á Birim k¿pleri tanēr ve ºzelliklerini bilir. 
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AKTĶVĶTENĶN AKIķI 

Baĸlangē­: (10 dakika) 

Á ¥ĵretmen konunun giriĸ kēsmēnē g¿nl¿k hayattan ºrneklerle a­ēklayarak ve 

ºĵrencileri sorgulamaya yºnlendirerek yapar. 

Á ¥ĵretmen ºĵrencilere birim k¿plerden yapēlmēĸ bir ĸekil gºstererek ¿­ 

boyutlu bir cismin farklē yºnlerden gºr¿n¿ĸlerini somutlaĸtērēr. (¥ĵretmen 

bunu, sēnēftan ¿­ ºĵrenci se­erek ºĵrencilerin birinin ĸeklin saĵēndan, 

birinin solundan, diĵerinin ise ºn¿nden bakmasēnē ve gºrd¿kleri ĸekilleri 

tahtaya ­izmelerini isteyerek de yapabilir.) 

Á ¦stten gºr¿n¿m i­in, binalarēn ¿st¿nde u­an bir kuĸ veya binalarēn 

¿zerinden ge­en bir u­ak ºrnekleri verilir. 

Á Ayrēca ºĵretmen, bu ĸekilleri ger­ek hayatla iliĸkilendirebilmek i­in bina 

ºrneĵini verebilir. 

Á ¥ĵretmen, bu oluĸturduĵu ĸekilde bir k¿p¿n yerini deĵiĸtirerek veya yeni 

bir k¿p ekleyerek cismin gºr¿nt¿lerinin (saĵdan-soldan-ºnden-¿stten) nasēl 

deĵiĸeceĵi hakkēnda ºĵrencileri d¿ĸ¿nmeye sevk eder. 

Á ¥ĵretmen, sēnēfa etkinlik k©ĵētlarēnē daĵētēr. 

 

Geliĸme:  (60 dakika) 

Á ¥ĵretmen, aktivite k©ĵēdēndaki ilk sorunun ¿zerinde d¿ĸ¿nmeleri i­in 

ºĵrencilere s¿re tanēr. Bu sērada ºĵretmen, ĸeklin farklē yºnlerden 

gºr¿n¿mlerinin ºĵrencilerin gºz¿nde daha rahat canlanabilmesi i­in, birinci 

sorudaki ĸekli GeoGebraôda oluĸturur ve saĵa-sola dºnd¿r¿r. 

Á ¥ĵrencilerin bulduklarē cevaplarē sºylemelerini ister. (Bu aĸamada 

ºĵretmen tahtada yanētlarē oluĸtururken ºĵrencilerden gelen cevaplarē 

dikkate alēr.) 

Á Daha sonra ºĵrenciler ikinci soru ¿zerinde d¿ĸ¿n¿p, bir sonuca ulaĸtēktan 

sonra ºĵretmen, birka­ ºĵrenciden nasēl d¿ĸ¿nd¿klerini a­ēklamasēnē ister. 
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Á Ardēndan ºĵretmen, GeoGebra programēnē kullanarak sorunun cevabēnē 

ºĵrencilere gºrsel bir ĸekilde gºsterir ve anlaĸēlmayan noktalarē (varsa) 

a­ēklar. 

Á Sēradaki sorularla devam edilir. (¥ĵretmen isterse ilk iki sorunun ardēndan 

birka­ soru i­in zaman verir ve sonrasēnda yanētlama kēsmēna ge­er.) 

Á ¥ĵretmen isterse birim k¿pleri kullanarak aynē ĸekilleri gºsterebilir. 

Bitiĸ: (10 dakika) 

Á ¥ĵretmen, ºĵrencilere bu derste neler ºĵrendiklerini sorar. 

Á ¥ĵretmen, sēnavlarda ­ēkmēĸ sorulardan se­tiklerini sorar. (MEB SBS 

sēnavē) 

Á ¥ĵretmen derste anlatēlanlarē ºĵrencilerin c¿mlelerini birleĸtirerek ºzetler. 

Á ¥ĵretmen, bir sonraki derste neler yapacaklarēnē a­ēklar ve dersi bitirir. 
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APPENDIX C. SAMPLE ACTIVITY S HEET 1 
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APPENDIX D. SAMPLE ACTIVITY SHEET 2 
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APPENDIX E. PARTICIPANTôS ANSWERS AND ISOMETRIC PAPER  
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APPENDIX F. PRE-INTERVIEW QUESTIONS  

 

Teknoloji Bilgisi (TK)  

1.  Bilgisayarēn temel donanēm par­alarēnēn (Ekran kartē, Ana kart, Bellek vb.) 

iĸlevleri sizce nelerdir?  

2.  Temel bilgisayar yazēlēmlarēnē (Excel, Power Point, Media Player, E-mails vb.) 

bilgisayarēnēza nasēl kurup nasēl kaldēracaĵēnēzē anlatēnēz. 

- G¿nl¿k hayatēnēzda hangi ama­larla, ne sēklēkla kullanērsēnēz?  

- Kullanēĸ a­ēsēndan kendinizi ne kadar yeterli gºr¿yorsunuz? Neden? 

3. Yeni karĸēlaĸtēĵēnēz teknolojileri (donanēm, yazēlēm) ºĵrenirken ve uygularken 

ne t¿r zorluklarla karĸēlaĸērsēnēz? Bu zorluklarla nasēl baĸa ­ēkarsēnēz? 

 

Teknolojik Alan Bilgisi (TCK)  

4. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusundaki yeni ¿­ boyutlu 

teknolojileri takip ediyor musunuz? Takip ettiĵiniz ¿­ boyutlu teknolojilere ºrnek 

veriniz. 

5. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusundaki ¿­ boyutlu olmayan 

(Geometerôs Sketchpad) farklē teknolojiler hakkēnda bilgileriniz nelerdir? Bilginiz 

teknolojilere ºrnek veriniz.  

6. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunun ºĵretiminde 

kullanacaĵēnēz teknolojiler nelerdir? Neden bu teknolojileri kullanmayē se­ersiniz?  

 

Alan Bilgisi (CK)  

7.  Ortaokul Matematik Programēôndaki Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri 

konusunu ele alalēm. Bu konudaki kazanēmlarē nelerdir? (matematiksel bilgi) 

8. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleriôni ­izerken nelere dikkat edersiniz? 

Takip ettiĵiniz adēmlar nelerdir?  
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9. Farklē Yºnlerden Gºr¿n¿mleri Verilen Bir Cismi oluĸtururken takip edeceĵiniz 

adēmlar nelerdir? A­ēklayēnēz. 

 

Pedagojik Alan Bilgisi (PCK) 

10. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunda ºĵrencilerin kavram 

yanēlgēlarē nelerdir? ¥ĵrencilerin karĸēlaĸtēklarē bu kavram yanēlgēlarēnē gidermek 

i­in hangi yºntemleri kullanērsēnēz? 

11. Farklē ºĵrenme d¿zeyindeki ºĵrencilere, Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunu anlatērken nelere dikkat edersiniz? 

12. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu ºĵretirken hangi ­oklu 

temsillerden yararlanabilirsiniz?  

13. ¥ĵrencilerin Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu ºĵrenmesi 

i­in kullanacaĵēnēz kaynaklarē nasēl se­ersiniz? Hangi kēstaslarē gºz ºn¿nde 

bulundurursunuz? 

 

Teknolojik Pedagojik Bilgi (TPK)  

14. ¥ĵretim yºnteminizin etkili olmasēnē saĵlayacak teknolojilere nasēl karar 

verirsiniz? Bu teknolojilerin se­iminde kendinizi ne kadar yeterli gºr¿yorsunuz? 

Neden?  

15. Bir konuyu Geogebra, Geometerôs Sketch Pad gibi programlarē ya da Online 

Materyalleri kullanarak ºĵretirken, bilgisayarda teknik sorunlarla karĸēlaĸtēĵēnēzda 

ne yaparsēnēz? Nasēl ­ºzersiniz? Sizin i­in bu sorunlarē ­ºzmek kolay mē? 

Nedenlerinden bahsedebilir misiniz?  
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Pedagojik Bilgi (PK) 

16. Ders anlatērken ºĵrencilerin ºĵrenme d¿zeylerini deĵerlendirmeniz ºnemlidir. 

Deĵerlendirdiĵiniz ºĵrenme d¿zeylerine gºre ders planēnēzēn dēĸēna ­ēkmak sizce 

kolay mē? Neden? Neden deĵil?  

17. Derste anlattēĵēnēz konularē g¿nl¿k hayatla nasēl iliĸkilendirebilirsiniz?  

18. Sizce ders anlatērken sēnēf yºnetimi saĵlamak kolay mēdēr? Neden, neden deĵil? 

 

Teknolojik Pedagojik Alan Bilgisi  (TPACK)  

19. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunda ºĵrencilerin kavram 

yanēlgēlarēnē gidermek i­in hangi teknolojileri kullanērsēnēz? 

20. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu hangi teknolojiyi 

(Yazēlēmlar, uygulamalar, sanal manip¿latifler) kullanarak anlatmayē 

planlēyorsunuz? Neden bu teknolojinin etkili olduĵunu d¿ĸ¿n¿yorsunuz? 

21. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu anlatērken kullandēĵēnēz 

teknolojinin konuyu ºĵrenmeye ve ºĵretmeye olan katkēsē nedir?  

Kapanēĸ  
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APPENDIX G. POST-INTERVIEW  QUESTIONS 1 

1. ñ¥ĵretim yºnteminin etkili olmasēnē saĵlayacak teknolojilere karar verirken 

ñºnceden onunla alakalē yapēlmēĸ ĸeylere bakarēm aslēnda. Yani onu 

kullanarak ºnceden neler yapēlabilmiĸ? G¿zel ĸeyler yapēlmēĸ mē? Yoksa 

benim istediĵim seviyeye ulaĸamamēĸ mē? Ona bakarēm.ò demiĸtin. Ķlk 

dersinde ge­meli k¿p yani somut materyal kullanmayē tercih ettin. ¥nce, 

sēnēfēn tepkilerini izleyelim. Sence amacēna ulaĸabildin mi? Neden? 

Ge­meli k¿pleri kullanmanēn etkisi nasēl oldu? 

2. Pre interviewôda ñPower Point her zaman kullanēyorum. Bir s¿r¿ 

(hazērladēm) sunum falan yaparken. Power Point ôi ­ok fazla kullanēyorum. 

Bence bilmediĵim biré ¢ok az ĸey vardēr Power Point konusunda. ¢ok 

fazla kullandēĵēm i­in kendimi yeterli gºr¿yorum tabii.ò demiĸtin. Ķkinci 

kullandēĵēn teknoloji Office Ara­larē oldu. ñPower Pointôte ºnden saĵdan 

¿stten ­izilmiĸ bir ºrnek var ama sadece gºrsellik katmak i­in onu 

kullanmak istemiyorum. ¦zerinde d¿ĸ¿neceĵim.ò demiĸtin. O ºrneĵi 

kullandēn mē? Power-Point ve Word kullandēn. ¥nce, sēnēfēn tepkilerini 

izleyelim. Sence amacēna ulaĸabildin mi? Neden bºyle d¿ĸ¿n¿yorsun?  

3. Teknolojileri uygularken zorluklarla karĸēlaĸtēĵēmda, ñAslēnda yapacaĵēm 

amaca yºnelik (tepkim deĵiĸir). Yani, eĵer o anda birisi i­in veya kendim 

i­in herhangi bir program ya da bir uygulama geliĸtiriyorsam eĵer, dediĵim 

gibi daha dikkatli olmak i­in bir bilene danēĸērēm. Yani ya internetten 

araĸtērērēm, forum siteleri ger­ekten ­ok faydalē; ya da ĸey yaparēm.ò 

demiĸtin. Sēnēfta birisi i­in yani ºĵrenciler i­in teknoloji kullandēn. Derste 

smart-board kullanērken ­izimle ilgili bir sorunla karĸēlaĸtēn. Tahta 

temassēzlēk yaptē. Bunu nasēl ­ºzd¿ĵ¿n¿ hatērlēyor musun? Ķzleyelim. 

Neden bºyle yaptēn sence? 

4. Derste GeoGebra kullanērken de bir sorunla karĸēlaĸtēn mē? Evetse, bunu 

nasēl ­ºzd¿ĵ¿n¿ hatērlēyor musun? Ķzleyelim. ¥nce neler yaptēĵēnē kendi 

sºzlerinle ifade eder misin? Bu ĸekilde ­ºzmenin sebebi nedir? 

5. Konuyu anlatērken ñGeoGebra ve Virtual Manipuativeôden (internet 

¿zerinden bulduĵun interaktif uygulama) de yararlanmayē planlēyorum.ò 

demiĸtin. Ķkisini de kullandēn. Hangisinin daha etkili olduĵunu 
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d¿ĸ¿n¿yorsun? Nedenini a­ēklar mēsēn? GeoGebraôyē istediĵin gibi etkin 

kullanabildin mi? ñSēnēfta arkadaĸlarēmēzla micro teaching yaparken, onlar 

bile etkilenmiĸti ki bunun ­ocuklara yansēmasē ­ok daha b¿y¿k olur bence.ò 

demiĸtin. Tahmin ettiĵin gibi oldu mu? 

6. Virtual manipulativeôi (Ķnternetten bulduĵun uygulamayē) istediĵin gibi 

etkin kullanabildin mi? Bºyle d¿ĸ¿nmenin sebebi nedir? ñMesela 

reklamlarēn ºĵrencileri etkilenmesini istemem. Ger­i ºĵrenciler her zaman 

bu reklamlara ulaĸabiliyorlar ama (reklamlara ulaĸmada) bir kolaylēk da ben 

saĵlamak istemem a­ēk­asē.ò demiĸtin. Kullandēĵēn manip¿lativeôde reklam 

var mēydē? Onu se­erken nelere dikkat ettin? Sēnēfta etkisi nasēl oldu? 

7. ñBir konuyu GeoGebra kullanarak ºĵretirken, bilgisayarda teknik 

sorunlarla karĸēlaĸtēĵēnēzda ne yaparsēn? Nasēl ­ºzersin?ò sorusuna ñEĵer 

bir aĸamalēk bir ĸeyse, yaptēĵēm bir hataysa geri dºnerim, geri al butonuyla. 

Ama yaptēĵēm bir hata deĵilse, bilgisayarēmdan kaynaklanan bir ĸeyse, 

mesela bilgisayar aniden kapandē. O programēn gidebileceĵim en son haline 

gitmeye ­alēĸērēm.ò demiĸtin. Geri al butonunu hangi durumlarda kullandēn? 

Neden onu kullanmayē se­tin? 

8. ñGeoGebra kullanērken sēkēntē olacaĵēnē sanmēyorum. Ben sorun ­ēkarsa 

­ºzebileceĵimi d¿ĸ¿n¿yorum yani. Eĵer ­ºzemezsem de baĸka ĸeylere 

baĸvurabilirim o anda. Somut materyal gibi.ò demiĸtin. Sorun oldu mu? 

Olduysa nasēl ­ºzd¿n? Somut materyal kullandēn mē? Neden? 

9. Bir cadde ve caddedeki binalardan yola ­ēkarak bir ºrnek vermeyi planlayēp 

vazge­tiĵinden bahsetmiĸtin. ¥nce dersini hatērlayalēm. Derste anlattēĵēn 

konuyu g¿nl¿k hayatla nasēl iliĸkilendirdin? Sence etkili oldu mu? Neden?  

10. Cisimlerin farklē yºnlerden gºr¿n¿mlerini ­izerken... ñ¥ncelikle bizim 

arkadaĸlarēmēzēn da yapmēĸ olduĵu bir hata var. Cismin ºn gºr¿nt¿s¿ her 

zaman bize bakacak. Cismi ilk ele alērken ºn gºr¿nt¿s¿ ºn¿m¿zde olacak 

ĸekilde. ¥nden bakacaĵēmēz ĸekilde ele alacaĵēz. Daha sonrasēnda saĵēnē, 

solunu, arkasēnē gerekirse ki gerekmiyor bizim kazanēmlarda ve ya ¿st¿n¿ 

(ele alacaĵēz), o ĸekilde. En ºnemli ¿stten gºr¿n¿m aslēnda ­¿nk¿ ­ocuklara 

saĵdan gºr¿n¿m denildikten sonra ¿stten gºr¿n¿m sorulursa, saĵa 

dºn¿kken ¿ste bakarlar ve burada hataya giderler. ¥nden gºr¿n¿m dedikten 

sonra ¿ste bakmalēlar. Ya da ºnden gºr¿n¿m, saĵdan gºr¿n¿m, ¿stten 

gºr¿n¿m dedikten sonra tekrar ºnden gºr¿n¿me yani ºnlerine ­evirmelerini 
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isteyip sonrasēnda ¿stten gºr¿n¿m¿ sormak bence daha faydalē. Buna dikkat 

ederim.ò demiĸtin. Sēnēfta da bu noktayē ºzellikle vurguladēn sanērēm. Biraz 

deneyiminden bahseder misin? 

11. Ķlk gºr¿ĸmede bir A k¿p¿ iĸaretleyeceĵini sonra A k¿p¿ ­ēktēĵēnda 

deĵiĸimin ne olduĵunu soracaĵēnē sºylemiĸtin. ñArkasēnda k¿p varsa 

deĵiĸmez, yoksa deĵiĸir. Bunu kavratmayē planlēyorum. Umarēm onlar da 

beni anlarlar. Bakacaĵēz artēk.ò demiĸtin. Seni anladēlar mē? Sence bu 

yºntem etkili oldu mu? 

12. Ķlk gºr¿ĸmede ñ¥ĵretmen olarak tanēĸtērēlmadēĵēm i­in ve ºĵrenciler 

stajyerlere alēĸēk olduĵu i­in sēnēf yºnetiminde zorlanabilirim.ò diye 

bahsetmiĸtin. Ders anlatērken sēnēf yºnetimini saĵlamak konusunda ne gibi 

zorluklarla karĸēlaĸtēn? Videoyu izleyelim. Bunlarla nasēl baĸa ­ēktēn? 

Neden bºyle yaptēn? 

13. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunda ºĵrencilerin ñbir s¿r¿ 

kavram yanēlgēsē olabilir. ¥ncelikle ºĵrenci dik olarak bakmazsa kavram 

yanēlgēsēna d¿ĸer. Ķkinci olarak hep ºnden ve saĵdan gºr¿nt¿ veriliyor, 

arkadan ve soldan gºr¿nt¿ verilip soru sorulsa kavram yanēlgēsē olabilir. 

Bununla ilgili kullanmayē planladēĵēm bir soru var ama kullanmayabilirim 

ò demiĸtin. Sēnēfta nasēl kavram yanēlgēlarē oluĸtu? Onlarē ­ºzmek i­in neler 

yaptēn? Kavram yanēlgēlarēnē ­ºzmek i­in teknolojiden nasēl yararlandēn? 

14. Farklē ºĵrenme d¿zeyindeki ºĵrencilere, Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunu anlatērken nelere dikkat ettin? 

-Kaynak se­iminde kendimi, konuyu ve kullanacaĵēm teknolojinin hēzēnē 

d¿ĸ¿n¿r¿m, demiĸtin. Dersi hazērlarken hangi kaynaklardan yararlandēn? 

Neden bunlarē kullanmak istedin? 

15. ¥ĵrencilerin kare, k¿p, geometride ¿­ boyutlu cisimlere aĸinalēk gibi ºn 

bilgileri olmasē gerektiĵini sºylemiĸtin. ¥ĵrencilerin gerekli ºn bilgilere 

sahip olduĵunu anlamak i­in neler yaptēn? 

16. ñ¥ĵrenciler eĵer izometrik k©ĵētta ­izim yapmayē bilmiyorsa, ºnce onu 

ºĵretip sonra verilen gºr¿n¿m¿ ­izdireceĵiniéò sºylemiĸtin. Ya da 

ñPowerPoint kullanabilirim.ò demiĸtin. ¥ĵrencilerin ºn bilgilerini 

ºĵrenmek i­in teknolojiden nasēl yararlandēn? 

17. ¥ĵrencinin sahip olduĵu bilgi ¿zerine yeni bir bilgi eklemek i­in teknolojiyi 

nasēl kullandēn? ¥ĵrencinin yeni edindiĵi bilgileri pekiĸtirmek i­in 
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teknolojiyi nasēl kullandēn? PowerPoint ya da GeoGebraôda Check Box 

kullanabilirim, demiĸtin. Bunlarē kullanma fērsatēn oldu mu? 

18. Grup ­alēĸmasē yaptērabilirim ama hēzlē ºĵrenen ºĵrenciler aynē grupta, 

yavaĸ ºĵrenen ºĵrenciler aynē grupta denk gelebilir, emin deĵilim, demiĸtin. 

Grup ­alēĸmasē yaptēlar mē? Neden yaptēlar/neden yapmamayē se­tin? 

19. ñBen sēnēfta en ­ok gºzleme dikkat ederim. Hani, ºĵretmen deĵilim ama 

ºĵretmen olduĵumda ilk dikkat edeceĵim ĸeyler: Sēnēfta ºĵrenci ne kadar 

ilgili? Bu konuyla ilgili ne derece, neler yapabiliyor? Sorulara cevap 

verebiliyor mu? ¢¿nk¿ zor sorulara cevap verebilme kapasiteleri de ºnemli 

benim i­in.ò demiĸtin. Ders anlatērken ºĵrencilerin ºĵrenmelerini nasēl 

deĵerlendirdin?  

20.  Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu anlatērken 

kullandēĵēnēz teknolojiler Ge­meli K¿pler, Office Ara­larē, GeoGebra ve 

Smart Board oldu. Bu teknolojilerin ºĵrencilerin konuyu ºĵrenmesine olan 

katkēlarēnē tek tek a­ēklar mēsēn? 

- Kullandēĵēn teknolojilerin konuyu yapēlandērmacē yaklaĸēmla ºĵretmeye 

katkēsē nedir?  

- Kullandēĵēn teknolojilerin profesyonel geliĸimine (ºĵretmen olarak) sana 

olan katkēlarē nelerdir? 
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APPENDIX H . POST-INTERVIEW QUESTIONS 2 

1. ¥ĵretim yºnteminin etkili olmasēnē saĵlayacak teknolojilere, ñkarar 

verirken ºĵrencilerin durumuna bakēyorum, ilgilerini ­ok kolay da 

daĵētabiliyor, ­ok kolay da toplanmasēnē saĵlayabiliyor. Oyuna 

ka­mayacak ama bir yandan da oyun havasēndayken ºĵrenecekleri ĸeyler 

se­meye ­aba harcēyorum.ò demiĸtin. Ge­meli k¿p yani somut materyal 

kullanmayē tercih ettin. ¥nce, sēnēfēn tepkilerini izleyelim. Sence amacēna 

ulaĸabildin mi? Neden? Ge­meli k¿pleri kullanmanēn etkisi nasēl oldu?  

2. Dersi anlatērken Office Toolôlarēndan Wordôu kullandēn. ñĶĸim d¿ĸt¿k­e 

Office Ara­larēnē kullanērēm. Kullanēĸ a­ēsēndan kendimi yeterli 

gºr¿yorum.ò demiĸtin. Office Wordôu tahmin ettiĵin gibi etkili 

kullanabildin mi? Sence neden bºyle oldu? 

3. Teknolojileri uygularken zorluklarla karĸēlaĸtēĵēmda, ñ¥nce kendim 

­ºzmeye ­alēĸēyorum. ķuradan mē, buradan mē? Ya da onunla ilgili eĵer 

araĸtērmalar yapēlmēĸsa, videolar varsa, bunlarē izliyorum.ò demiĸtin. 

Derste smart-board kullanērken ­izimle ilgili bir sorunla karĸēlaĸtēn. Bunu 

nasēl ­ºzd¿ĵ¿n¿ hatērlēyor musun? Ķzleyelim. Neden bºyle yaptēn sence? 

4. Konuyu anlatērken ñGeoGebra ve NCTMôden yaralanacaĵēm ben.ò 

demiĸtin. Ķkisinden de yararlanabildin mi? Neden bºyle oldu? 

GeoGebraôyē istediĵin gibi etkin kullanabildin mi? A­ēklar mēsēn? 

5. Bir konuyu GeoGebra kullanarak akēllē tahtada ºĵrenirken teknik 

sorunlarla karĸēlaĸtēĵēmda ñ­ok fazla moralimi bozmadan ge­iĸtirmeye 

­alēĸēyorum. Ya kullanmaktan vazge­iyorum ya da ­ºzebileceĵim bir 

durumsa, hani, vakti ­ok fazla harcatmadan ¿stesinden gelmeye 

­alēĸēyorum.ò demiĸtin. Sēnēfta bºyle bir durumla karĸēlaĸtēn. ¥ncelikle 

neler yaptēĵēnē izleyelim. Peki, neden bºyle yapmēĸ olabilirsin? 

6. Konuyu g¿nl¿k hayatla iliĸkilendirebilmek i­in en baĸta yapacaĵēn ĸeyin 

iki soru sormak olduĵunu sºylemiĸtin. ñGºrd¿ĵ¿m¿z binayē nasēl ­izerdik 

ilkokullarda? ¢izdiĵiniz resimlerde binalarē nasēl ­iziyordunuz?ôdan da 

giriĸ yapēlabilir.ò demiĸtin. ¥nce hatērlamak i­in dersteki yaptēklarēnē 
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izleyelim. Derste anlattēĵēn konuyu g¿nl¿k hayatla nasēl iliĸkilendirdin? 

Sence etkili oldu mu? Neden?  

7. ñCisimlerin farklē yºnlerden gºr¿n¿mlerini ­izerken bazen zorlanēyorum.ò 

demiĸtin. Sēnēftaki sorularēn tamamēna yakēnēnē ºĵrenciler tahtada 

­ºzm¿ĸler. Bunun bir etkisi var mē?  

- ¥ĵrencilere ­izim yaparken yardēm etmiĸsin. Sēnēfta bºyle bir durumla 

karĸēlaĸtēĵēnda neler yaptēĵēnē izleyelim. Sence neden bºyle oldu? ķimdi 

olsa nasēl yaparsēn? 

8. Ķlk gºr¿ĸmede ñsēnēf yºnetimi yeteneklerimiz tam oturmadēĵē i­in ne kadar 

gºz temasē kurup ºĵrenciyi incitmeden uyarmaya ­alēĸsak da baĸarēlē 

olamayabiliriz. Motivasyon d¿ĸ¿nce de ben de kopuyorum zaten bir 

yerden sonra.ò demiĸtin. Ders anlatērken sēnēf yºnetimini saĵlamak 

konusunda ne gibi zorluklarla karĸēlaĸtēn? (Soruya cevap verdikten sonra) 

Videoyu izleyelim. Bunlarla nasēl baĸa ­ēktēn? Neden bºyle yaptēn? 

9. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunda ºĵrencilerin ñkavram 

yanēlgēlarēnē tam olarak bilmiyorum. G¿nl¿k yaĸamlarēnda her yerde ¿­ 

boyutlu resimlerle karĸē karĸēyalar. Sadece bunlarēn yerini hani 

oluĸtururken ­izerken, daha doĵrusu yerini belirlemede sēkēntē 

yaĸayabilirler. Biri arka biri ºnde olan iki k¿p¿ yan yana ­izebilirler.ò 

demiĸtin. ¥nce videomuzu izleyelim. Bºyle bir durumla karĸēlaĸtēĵēnda 

tepkin ne oldu? Bunun dēĸēnda sēnēfta nasēl kavram yanēlgēlarē oluĸtu? 

Onlarē ­ºzmek i­in neler yaptēn? Kavram yanēlgēlarēnē ­ºzmek i­in 

teknolojiden nasēl yararlandēn? 

10. ñ¥ĵrenciler karenin dikdºrtgenin ºzel bir formu olduĵunu kabul etmekte 

ciddi anlamda sēkēntē yaĸēyorlar. O y¿zden ñHayēr, ben onu dikdºrtgen 

­izeceĵim.ò ya da ñHayēr, ben onu kare ­izeceĵim.ò tarzēnda bir durum 

olabilir.ò demiĸtin. Bºyle bir kavram yanēlgēsē karĸēlaĸtēn mē? Karĸēlaĸsan 

nasēl ­ºzerdin? 

11. Farklē ºĵrenme d¿zeyindeki ºĵrencilere, Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunu anlatērken nelere dikkat ettin? ñG¿nl¿k yaĸamda 

nerede gºr¿yorsunuz, sorusuyla baĸlayēp bir cevap almayē bekliyorum. 
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Buna gºre de (akēĸē) belirleyerek, en basitten en karmaĸēĵa doĵru 

gidebilirim.ò demiĸtin. ¥ncelikle baĸlangēcēnē izleyelim. Beklediĵin 

ĸekilde bir baĸlangē­ yaptēn mē? Neden?  

-  ñKullandēĵēm kaynaklarēn ºĵrencilerin seviyesine uygun olmasē (gerekli). 

Daha sonrasēndaysa ilgilerini ­ekecek (olmalē). Biraz renkli olabilirler.ò 

demiĸtin. Dersi anlatērken kullandēĵēn kaynaklar nelerdi? Daha ºnce 

bahsettiĵin gibi ilgi ­ekici ve renkli miydi? Neden? 

- Ķlk kazanēmēn alt baĸlēklarēndan birinde ñYapēlarēn farklē yºnlerden 

gºr¿n¿mlerinin iliĸkilendirilmesi istenir (ºn-arka ve saĵ-sol gºr¿nt¿lerinin 

simetrik olmasē gibi).ò diye bir not vardē. Derste bununla ilgili neler 

yaptēn? Etkili oldu mu? 

12. ¥ĵrencilerin gerekli ºn bilgilere sahip olduĵunu anlamak i­in neler 

yaptēn? ñĶlk ºnce ufak bir ­izim yaptērarak da olmadēĵēnē nasēl anlarēm. Ya 

bir tane k¿p veririm mesela. Bunu ­izin yandan, saĵdan, soldan (derim), o 

ĸekilde yapēlabilir. Ya da onun ¿st¿ne, daha sonrasēnda bir tane daha (k¿p) 

konularak (sorulabilir). Hani saĵēna koysam ne olurdu? Soluna koysam ne 

olurdu?ò bunlarē sorarēm, demiĸtin. Bunu yapmaya fērsatēn oldu mu? 

Neden?  

13. ¥ĵrencilerin ºn bilgilerini ºĵrenmek i­in teknolojiden nasēl yararlandēn? 

ñ¢ok uzun olmayacak ĸekilde iki boyutlu ĸekilleri gºsterebilirim ve 

onlarla ilgili sorular sorabilirim.ò demiĸtin. Bunu yapma fērsatēn oldu mu? 

14. ¥ĵrencinin sahip olduĵu bilgi ¿zerine yeni bir bilgi eklemek i­in 

teknolojiyi nasēl kullandēn? ¥ĵrencinin yeni edindiĵi bilgileri pekiĸtirmek 

i­in teknolojiyi nasēl kullandēn? 

15. ñZorlanērlarsa grup ­alēĸmasē yaptērēlabilir.ò demiĸtin. Sēnēfta nasēl bir 

­alēĸma olmuĸ izleyelim. Sēnēfta nasēl bir ortam vardē? Neden ikili 

­alēĸmayē ºnerdin?  

16. Ders anlatērken ºĵrencilerin ºĵrenmelerini nasēl deĵerlendirdin?  

17. Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu anlatērken 

kullandēĵēnēz teknolojiler Ge­meli K¿pler, Office Ara­larē, GeoGebra ve 
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Smart Board oldu. Bu teknolojilerin ºĵrencilerin konuyu ºĵrenmesine olan 

katkēlarēnē a­ēklar mēsēn? 

18. Kullandēĵēn teknolojilerin konuyu yapēlandērmacē yaklaĸēmla ºĵretmeye 

ve sana olan katkēlarē nelerdir? 
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APPENDIX I. TRANSCRIPT OF THE PILOT PRE -INTERVIEW  

Pilot Pre-Interview  

Ķpek: Merhaba. 

Elif : Merhaba. 

Ķpek: ķimdi, yirmi beĸ sorumuz var. Bazēlarēnēn altēnda alt maddeler var. Hazērsan 

baĸlayalēm. 

Elif : Tamam. 

Ķpek: (1) Bilgisayarēn temel donanēm par­alarē var, ekran kartēé 

Elif : En nefret ettiĵim parté [G¿lme sesi] 

Ķpek: Ana kart, belleké Bunlarēn ne iĸe yaradēĵēnē biliyor musun? Ana kart 

ne iĸ yarar mesela? 

Elif : Ķĸte bilgi depolama, iĸte onlarēn daha kendi i­indeki iĸlevselliklerini saĵlama, 

­eĸitli programlarē i­eriyorlar zaten i­lerinde. 

Ķpek: Anladēm. 

Elif : Bunlar bilgisayarēn genel anlamda ­alēĸmasēnē saĵlayan, onu bilgisayar yapan 

partlardan ĸeyleré 

Ķpek: Ayrēca diĵerleriyle ilgili bir ĸeyler sºylemek ister misin, ekran kartē mesela? 

Elif : O da ­ºz¿n¿rl¿ĵ¿ falan filan etkiliyordu sanērēm, ºyle, sa­malēyor olabilirim 

ĸu an. 

Ķpek: Yok yok g¿zel, ekleyeceĵin bir ĸeyé Yoksa diĵerine ge­elim ĸimdi: (2) 

Bilgisayar yazēlēmlarēnē (Excel, Power Point, media player, e-mailler) 

bilgisayarēna nasēl kurup nasēl kaldēracaĵēnē biliyor musun? 

Elif : ķeyler, hani ñindirò dediĵinde zaten geliyor onlar. [G¿lme sesi] Basamaklarē 

izleyerek gidiyorum. ñKaldērò dediĵimde de, denetim masasēnē kullanarak iĸlemi 

tamamlēyorum. 

 

Ķpek: Tamam. Peki, g¿nl¿k hayatēnda Office Ara­larēnē ya da maillerini ne 

sēklēkla kullanēyorsun? 

Elif : Maillerime (bakmam) duruma gºre deĵiĸebiliyor, hani mail attēysam her saat 

bakabiliyorum cevap beklerken. Ya da iĸte, bir ka­ g¿n (ara) olabiliyor, bºyle on 

tane (mail) gelmiĸ oluyor falan. Diĵerlerine de iĸim d¿ĸt¿k­e bakēyorum. Excelôdir, 

Power Pointôtir falan,  sunum hazērlarken daha ­ok ya da iĸte, bir  grafik ­izilecekse 

falan ºyle. 
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Ķpek: Tamam, ama­larēnē da sºylemiĸ oldun. Kullanēĸ a­ēsēndan kendini ne 

kadar yeterli gºr¿yorsun? Office toolôlarēnē ben kullanabilirim diyor musun 

mesela ve neden? 

Elif : Kullanabilirim yani yeterlilik a­ēsēndan ĸºyle sºyleyeyim, araĸtērdēĵēmda 

yapabiliyorum onlarēn ne olduĵunu. Ama hani direkt oturunca  karĸēsēna, ñnerede, 

ne yapēyorduk?ò falan, bir beĸ dakikasē hatērlamayla ge­iyor. ķuradan mē 

yapēyorduk, buradan mē yapēyorduk? Sēk sēk kullanmadēĵēm i­in sēkēntē yaĸēyorum 

ilk a­tēĵēmda da sonrasēnda akēyor. 

Ķpek: Belgeleri arĸivlemek i­in hangi yºntemi kullanēyorsun? Folderlar iĸte zip rar 

bunlardan? 

Elif : Taĸēyēcēlarē kullanēyorum genelde iĸte. 

Ķpek: Taĸēyorsun? 

Elif : Yanēmda dolanēyor onlar. [G¿lme sesi] 

Ķpek: Yani usb bellek gibi, ekstra bir ĸey mi? 

Elif : Aynen zipliyorum ya da rarlēyorum dosyanēn b¿y¿kl¿ĵ¿ne gºre, o ilk oluĸum 

aĸamasēnda, masa¿st¿ ºyle bana a­ēk halde duruyor. [G¿lme sesi] 

Ķpek: Anladēm. 

Elif : Bul bulabilirsen. 

Ķpek: Kullandēĵēn belgeleri arĸivlemek i­in hangi yºntemleri kullanērsēn, sorusunu 

da bitirdik ĸu an. (3) Yeni karĸēlaĸtēĵēn teknolojileri ºĵrenirken ya da 

uygularken ne t¿r zorluklarla karĸēlaĸērsēn ve bunlarla nasēl baĸa ­ēkarsēn? 

Elif : Bir s¿re ĸey hani ñBunu ne i­in kullanēyoruz?ò diye kendime soruyorum. Hani 

nerelerde daha farklē kullanabiliriz? Yani sonu­ta derse entegre etmemiz 

gerekiyorsa onu bulmak zorundayēm yani, benim bilmediĵim bir ĸeyi ºĵrenciye 

nasēl gºstereyim ben? ¥nce kendim ­ºzmeye ­alēĸēyorum. ķuradan mē, buradan mē? 

Ya da onunla ilgili eĵer araĸtērmalar yapēlmēĸsa bunlara bakēyorum. Ya da 

tanētēmlar, YouTubeôta falan videolar var. Nasēl kullanēlēr? Nasēl yaparēz, nasēl 

oluĸtururuz, ĸeklinde. Bunlarē izliyorum. Ya da iĸte i­inden ­ēkamadēĵēm bir 

durumsa, daha bu konuda yeterli bulunan, kendini aĸmēĸ arkadaĸlara 

baĸvuruyorum. Ya da en son ĸeye gidiyorum, bºyle bazēlarēnēn inĸa protokolleri 

falan var GeoGebraôda. Orayē a­ēp kendi kendime buradan bunu yapmēĸ, tamam, 

ben de yapayēm, diyorum. Bir o dosyaya, bir o dosyaya (gidiyorum), kendim kurup 

oluĸturuyorum.  
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Ķpek: Yapēlanlardan bakēyorsun yanié (4) ¥ĵretim yºnteminin etkili olmasēnē 

saĵlayacak teknolojilere nasēl karar verirsin? 

Elif : Yalnēz teknolojilere karar verirken ºncelikle sēnēfēn durumu ve donanēmē beni 

ilgilendiriyor. ¢¿nk¿  bazē sēnēflarda teknoloji ciddi anlamda sadece  bir 

projeksiyon makinesinden  ibaret ya da sēnēftaki ­ocuklarēn akēllē telefonlarēndan 

ibaret kalabiliyor, ne yazēk ki. Iēē, karar verirken ºĵrencilerin durumuna bakēyorum, 

ilgilerini ­ok kolay da daĵētabiliyor, ­ok kolay da toplanmasēnē saĵlayabiliyor. Ķĸte 

onlarēn, hani oyuna ka­mayacak ama bir yandan da oyun havasēndayken 

ºĵrenecekleri ĸeyler se­meye kararé hēēē  imm ĸey yapēyorum, [parmak ĸēklatma 

sesi] ­aba harcēyorum iĸte. 

Ķpek: Peki bunlarēn se­iminde kendini ne kadar yeterli gºr¿yorsun? Yani 

doĵru teknolojiyi kullanēyorum ben diyebiliyor musun? Neden? 

Elif : Sēkēntē yani ­ok fazla, ĸuan ºĵretme aĸamasēnda olmadēĵēmēz i­in genelde 

observer konumundayēz, bu y¿zden hani buna net bir ĸey diyemem ama hani hēmm 

kullanērken de kendi hatalarēmē fark ediyorum kullanēm sērasēnda. Ben onu 

oluĸtururken bambaĸka bir ĸey d¿ĸ¿n¿yorum, uygularken farklē bir ĸey ­ēkabiliyor 

ºĵrencilerden gelen tepkiler ¿zerine. Hani ĸurayē d¿zeltmeliyim ya da ĸurada 

deĵiĸiklik yapmalēyēm ya da bunu hi­ kullanmamalēyēm ĸeklinde oluĸabiliyor yani 

school teachingôlere bakaraké 

Ķpek: ¢ok da o zaman, bazē durumlarda yeterli olamayabiliyorum diyorsun? 

Elif : Evet aynené 

Ķpek: Peki neden bºyle d¿ĸ¿n¿yorsun? 

Elif : Neden bºyle d¿ĸ¿n¿yorum? ķu an ºĵrencilere ulaĸmakta sēkēntē yaĸēyoruz 

zaten, hem classroom hem time management a­ēsēndan. Ya m¿f(redata) hani 

konulara da hakim deĵiliz ­¿nk¿ bizim iĸlediĵimiz ĸekilé Ya m¿fredata biz farklē 

bakēyoruz yeninin ¿zerinden gitmeye ­alēĸēyoruz ama onlarda uygulanan hala 

eskiler ve akēllē defter dedikleri ĸeyde hani eski programa bile uygun olmayan 

ĸeyler var. O y¿zden hani bazen elimde patlayabiliyor. 

Ķpek: Peki, (4.1) se­tiĵin teknolojiler ºĵretme yºntemini nasēl deĵiĸtiriyor? 

GeoGebra kullanmaya karar verdim ya da virtual manipulative kullanmaya karar 

verdim, neyi etkiliyor sēnēfta? 

Elif : Neyi etkiliyor? Taskē. Yani bu sefer taskē tanētmaya baĸlēyorsun, hani ēē ºnce 

bunu nasēl kullanacaĵēnē bilmeli ki ona gºre hareket etmeli. Ķĸte hani  buna da 
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zaman ayērmak lazēm. Her ºĵrencinin her taskē kullan(masē beklenemez). Sonu­ta 

manipulative ya da GeoGebraôyē kullanamayabiliyor ya da ­ok yabancē olduĵu i­in 

hani ñBu ne?ò falan diye bakēp bir s¿re sonra oyuna kayabiliyor. Hani onu tamamen 

ayarlamak gerekebiliyor, hani gerekli bence ­¿nk¿ bir yerden sonra ºĵrenciyle 

iletiĸimi kaybettiĵin an hani o ºĵrencinin kopmasēnē ­ok rahat saĵlayabiliyor. 

Zamanlamada sēkēntē yaĸatēyor  genelde ve onu planlamaya ­alēĸēyorum. 

Ķpek: Planlamayē arttērēyor yani... Ekleyeceĵin bir ĸey var mē? 

Elif : Hayēr. ķu an onu ĸey yapamadēm, onu toparlayamadēm. [g¿lme sesi]  

Ķpek: (5) Bir konuyu GeoGebra, Geometerôs Sketch Pad gibi programlarē ya 

da online materyalleri kullanarak  bilgisayarda ºĵrenirken teknik sorunlarla 

karĸēlaĸtēĵēnda ne yapēyorsun? 

Elif : Ķĸte bu benim sorum. [g¿lme sesi] 

Ķpek: Derstesin Geometerôs Sketch Pad ya da GeoGebra ya da online materyal 

kullanēyorsun ve bir sorun ­ēktē karĸēna. 

Elif : Ya onu ­ok hani, ­ok fazla moralimi bozmadan ge­iĸtirmeye  ­alēĸēyorum. Ya 

kullanmaktan vazge­iyorum ya da ­ºzebileceĵim bir durumsa, hani, vakti ­ok fazla 

harcatmadan ¿stesinden gelmeye ­alēĸēyorum. Schooll teachingôde karĸēlaĸtēĵēm bir 

olay vardē. Ben GeoGebra kullanacaktēm, sēnēflarē karēĸtērmēĸēm; yedilerde 

GeoGebra tahtada vardē. Altēlara girdiĵimde yok, ben kaldēm ĸºyle tahtanēn 

karĸēsēnda. O sērada diĵer hoca geldi, ñBenim flashôēmda var.ò dedi. Direkt a­tēk 

oradan falan hani ­evreden yardēm alēyorum, ya da ēēē ge­ebiliyorum o kēsmē, bir 

sonraki parta (ge­iyorum), eĵer  sarkarsa daha aktif bir ĸekilde kullanabilirim. 

Ķpek: Anladēm. Peki, o sorunlarē ­ºzmek sence kolay bir ĸey mi? 

Elif : Yani zaman alēyor 

Ķpek: Zaman alēyoré 

Elif : Bir de ºĵrencileri o an kaybedebiliyorsunuz. 

Ķpek: Yani kolay deĵil mi? 

Elif : Yani o yeterliliĵine baĵlē. 

Ķpek: Peki, sen yeterli misin sence? 

Elif : Kēsmené Fazla ego tavan oldu ama [g¿lme sesi] yeterliyim ya falan diye. 

[g¿lme sesi] 

Ķpek: (6) Gerektiĵinde sēnēf i­inde not almakðmaintaining class records, 

yoklama almak ya da sēnav notlarēnē a­ēklamak i­in, teknolojiden, nasēl 

faydalanēlabilir? 
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Elif : Nasēl faydalanēlabilir? Smartboardôlarda smart-note ĸeklinde beyaz a­ēk bir 

sayfa ­ēkabiliyor. Onlar zaten ¿zerine yazdēĵēnda kaydediyor, yeni bir slayta ge­iĸ 

yapabiliyorsun. Eĵer onlarē belge ēē flashēna alērsan, ēē flasha almana gerek yok, 

ºĵrencilere direkt mail yoluyla da iletebilirsin. Ya da iĸte ēēē slaytlarēn ­ēktēsē 

alēnarak daĵētēlan ĸeyler kullanēlabilir. [g¿lme sesi] 

Ķpek: Anladēm yani onlar orada yazēlē oluyor, onlarē print edip ºĵrenciye vermeyi 

tercih ediyorsun. 

Elif : Aynen, daĵētēlabilir ya da bir­oĵu mail adresi kullandēĵē i­in, zaten oraya 

direkt ekstra bir ­abaya gerek kalmadan gºnderilebilir. 

Ķpek: Pedagojik kēsma ge­tik, ñ(7) Ders planēnēzē hazērlarken nelere dikkat 

edersiniz?ò sorusu var. 

Elif : Ķlk ºnce m¿fredata uygun olup olmadēĵēna yani kazanēmlara bakēyorum, 

ardēndan sēnēfēn durumu. Hani bir gºzlem yapēyorsunuz, eĵer zaten kendi 

ºĵrencilerinizse ­ok sēkēntē olmuyor. Kimin, nerede hata yapacaĵēnē, nasēl, ne cevap 

vereceĵini biliyorsun. Ya da hani ­ocuĵa soru sorarken hangi c¿mleyi kurman 

gerekiyor, kurmaman gerekiyor bunlarē tahmin edebiliyorsun. Kazanēmlardan 

baĸlayēp akēĸa gºre sērasēyla hangilerini yapmalēyēm yapmamalēyēm, iĸte ĸuna ne 

kadar girmeliyim, diye kontrol edip sēnēfēn vereceĵi tepkileri de gºz ºn¿nde 

bulundurup se­tiĵim sorularē da buna gºre ayarlayēp hazērlēyorum. 

 

Ķpek: Anladēm. Biraz deĵindin ama peki (8) ders anlatērken ºĵrenme d¿zeylerini 

nasēl deĵerlendiriyorsun, yani ºĵrencilerin anladēlar mē ger­ekten? 

Elif : Verdikleri tepkilere gºre deĵiĸebiliyor, bazēlarē hi­ tepki vermiyor. Bunu 

anladēnēz mē, anlamadēnēz mē? Hani direkt evet ya da hayēr i­eren sorular 

sormaktansa, hani ñArkadaĸēn ne anlattē, arkadaĸēnēn sºylediĵinden ne anladēn?ò 

hani, ñSence bu bºyle mi?ò diye sorular sorarak anlayēp anlamadēĵēnē bir ĸekilde 

kontrol edip hepsinin katēlēmēnē saĵlayabilirsin. 

Ķpek: Tamam. Ders planēnē peki o ºĵrencileri gºz ºn¿nde bulundurarak hazērlēyor 

musun yani (8.1.) ders planēnē farklē ºĵrenme d¿zeyindeki ºĵrenciler i­in nasēl 

d¿zenliyorsun? 

Elif: Yani en alttan en ¿ste kadar hani hepsini kapsayacak d¿zeyde bir ĸey 

hazērlēyorum. Hazērlamaya ­alēĸēyorum daha doĵrusu. Hani en ilgisizinin de ya da 

en ñne bileyimò ºĵrenme g¿­l¿ĵ¿ ­ekeninin de bir ĸekilde ilgisini ­ekmem lazēm. 

Ya da hani ileri d¿zeyde olan birinin de o derse katēlēmēnē saĵlamam lazēm. ¢¿nk¿ 
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ileride olan, hani ne bileyim, kolay gelip sēkēlabilir ya da geri olan ben zaten 

anlamēyorum gerek yok dinlemeye falan ĸeklinde dersten kopabilir. Ortalamaya 

gºre gitmektense hepsine ortak bir ĸey bulunabilir. 

Ķpek: Anladēm. Ortak bir ĸey derken ortak ne, soru mu konu mu? 

Elif : Ortak bir ĸey derken hani soru konu yani farklē ĸekilde hēmmm materyal gibi 

Ķpek: Materyalleri ona gºre d¿zenliyorsun? 

Elif : Yani hepsi d¿zenlenebilir. 

Ķpek: Tamam. (9) Derste anlattēĵēn konularē g¿nl¿k hayatla nasēl 

iliĸkilendirebilirsin? 

Elif : Ķlk ºnce onlarēn genelde etrafēnda olan ĸeylerle iliĸkilendirip hani ñBunu 

gºrd¿n¿z m¿? Bºyle bir ĸeyler var mē? Neyle iliĸkilendirirsiniz?òdiye onlardakini, 

onlardaki bilgiyi ­ēkarmaya ­alēĸērēm oradan da daha sonra konuya baĵlanarak 

gidilebilir 

Ķpek: Tamam. Peki, (10) sence ders anlatērken sēnēf yºnetimini saĵlamak kolay 

mē? 

Elif : Hayērrrré 

Ķpek: Neden deĵil? 

Elif : ¥ĵrenciler zaten stajyer olduĵum i­in hani ĸu dºnemde ñZaten stajyer bu salla 

gitsin.ò falan modundalar.  O y¿zden g¿r¿lt¿ de ge­e ­ēkabiliyor. ¥ĵrenciyle hani 

classroom management skillerimiz tam anlamēyla oturmadēĵē i­in, hani, ne kadar 

eye contact kurarsan kur, ne, nasēl sºylersen sºyle, durumu onu incitmeden ve 

sēnēfta, iĸte, olumsuz bir duruma neden olmayacak ĸekilde (yapamēyorsun). ¥ĵrenci 

takmēyor zaten. Ķlk baĸta bir uyarē yapēlmazsa sonrasēnda ēmm hepsinin katēlēmēnē 

saĵlayamayabiliyorsun. Bu kadar. Motivasyon d¿ĸ¿nce de ben de kopuyorum zaten 

bir yerden sonra. Senin i­in ­ok mu olumlu bilemedim amaé [g¿lme sesi] 

Ķpek: Senin gºr¿ĸlerin ºnemli benim i­in. (11) Derste anlatacaĵēmēz konu 

biliyorsun Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri. Bu konuyu hangi 

teknolojiyi kullanarak anlatmayē planlēyorsun? 

Elif : Iēē, GeoGebraôdan ve NCTMôden yararlanacaĵēm ben. 

Ķpek: Peki, neden bu teknolojinin etkili olduĵunu d¿ĸ¿n¿yorsun? 

Elif : Iēē, onu karĸēdan gºrmeleri baĸka. Yani ĸu an bir k©ĵēdēn ¿zerine ­izilip 

verilmesindense (bunu tercih ederim). Bir de manipulative kullanacaĵēm tabii. Iēē, 

onlarēn keĸfetmesi yani karĸēlarēnda gºrmesi ya da ne bileyim ellerinde olmasē farklē 

bakēĸ a­ēsē kazandērabiliyor. Birinin o taraftan gºrd¿ĵ¿ne diĵeri bu taraftan 



 

134 

 

bakabiliyor. Ya da kendi i­lerinde, hani ñķurasē ĸºyle olacak. Yo, neden olmadē? 

Ķĸte, sen neden ºyle d¿ĸ¿n¿yorsun?ò gibi kendileri de tartēĸabiliyor. O y¿zden.  

Ķpek: Tamamdēr. Peki, (12) Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri 

konusundaki yeni ¿­ boyutlu teknolojileri takip ediyor musun? 

Elif : GeoGebraônēn ¿­ boyutlusu ge­en dºnemin baĸēnda ­ēktē sanērēm. 

Ķpek: 2014 Eyl¿l-Ekim gibi hatērlēyorum. 

Elif : Evet, o dºnem onu indirdim, onu biraz kurcaladēm. ¥yle. 

Ķpek: Hēhē, baĸka bir ºrnek verebilir misin? Var mē aklēnda? 

Elif : ķu an Sketch Padôden falané Sanērēm yok, Cabriôden. Cabriôden yapēyorlar. 

Ona hi­ bulaĸmadēm.  

Ķpek: Anladēm. ¦­ boyutlularē GeoGebra ve Cabri diye konuĸtuk. (13) Cisimlerin 

Farklē Yºnlerden Gºr¿n¿mleri konusunda kullanēlabilecek ¿­ boyutlu 

olmayan, Geometerôs Sketch Pad gibi, farklē teknolojilerden bahsedebilir 

misin?  

Elif : ķu ané Bir s¿r¿ ĸey gºrd¿k de hatērlamēyorum onlarē. Ya ĸu fof(x)ôler falan 

vardē, onlarda oluĸturulabiliyor ger­i. ¦­ boyutlu kēsmē da var da pek ĸu an aktif 

deĵil sanērēm onlar. Yani ¿cretli falan, deĵiĸebiliyor, (herkesin kullanabileceĵi gibi 

deĵil). 

Ķpek: Anladēm, Sketch Pad dedin sanērēm az ºnce. 

Elif : Sketch Pad demiĸtim, az ºnceki i­in vermiĸtim, evet, onda yoktu ¿­ boyutlu. 

Ķpek: Tamamdēr. (14) Ortaokul Matematik Programēôndaki Cisimlerin Farklē 

Yºnlerden Gºr¿n¿mleri konusunu ele alalēm. Bu konudaki kazanēmlar neler? 

Elif : Yedinci sēnēfta ge­iyor konu ºncelikle. Iēē, cisim verilecek ve bunlarēn (farklē 

yºnlerden gºr¿n¿mlerini ­izecekler). Ķlk kazanēmē ĸeydi, farklē yºnlerden 

gºr¿n¿mlerini ­izecekler. Ardēndan ikinci olarak bu ­izdik(leri)é ­izimi 

verilenleri oluĸturmaya ­alēĸacaklar. Eĵer iĸte oluĸtururlarsa ve o konu da oturursa 

ĸeydi. Ķĸte hani onda da tekrar ­izime ge­ilebilir ama bu ­ok ĸey (gerekli) deĵil, 

yani silik olabilir, silik bir ĸekilde.  

Ķpek: Tamamdēr. Imm,  (15) Cisimlerin Farklē Yºnlerden Gºr¿n¿mleriôni 

­izerken sen kendin nelere dikkat edersin? Bir cisim verildi ve onu ­izmen 

gerekiyor, takip edeceĵin adēmlardan bahseder misin? 

Elif : Onu ­izerken nereden baktēĵēma bakēyorum. ¥nce tepeden mi, yandan mē, 

saĵdan mē, soldan mē, ¿stten mi? Tepe ¿st aynē ĸeyler. 

Ķpek: Evet. 
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Elif : Iēē, hani, ēmm, sonu­ta birinin ºnde olmasē ve birinin arkada olmasē, sadece 

tepeden ya da alttan bakēldēĵēnda ya  da ºnden bakēldēĵēnda ortaya ­ēkabiliyor. 

Saĵdan soldan bakēldēĵēnda aynē ĸekli verebilir. ¥nce tepeden; ardēndan saĵ, sol, 

ºn, arka ĸeklinde bakarak ­izebiliyorum. Bazēlarēnda zorlanēyorum, o da ayrē konu. 

[g¿lme sesi] 

Ķpek: Peki, (15.1) Farklē Yºnlerden Gºr¿n¿mleri Verilen Bir Cismi 

oluĸtururken takip edeceĵin adēmlar neler? 

Elif : ¢izim verildiĵinde de ºncelikle ĸekle hani farklē gºr¿é beĸ farklē a­ēdan 

diyeyim gºr¿n¿m¿n¿ (ele alēyorum). Hepsine bir bakēyorum. Nasēl bir ĸey olabilir? 

Bunu ºnce bir kafamda kurmaya ­alēĸēyorum. Ardēndan manipulativelerle 

oluĸturmaya ­alēĸēyorum. ¢¿nk¿ bazēlarēna tepeden baktēĵēnda altēnda boĸluk 

olabiliyor. Yani ºnden baktēĵēmda altē boĸ, sadece ¿­¿nc¿ satērda iĸte k¿p olmasē 

gerekebiliyor. O y¿zden hepsini oluĸturup, yani kafamda kurduktan sonra, ñHani 

ĸurada olabilir mi, bºyle mi olur?ò onu oluĸturup ardēndan ĸekille eĸleĸtirmeye 

bakēyorum. ķuradan gºr¿n¿m¿n¿n, buradan gºr¿n¿m¿n¿n (birbirine) uyup 

uymadēĵēna bakēp deĵiĸiklik yapabiliyorum. 

Ķpek: Tamam, ekleyeceĵin bir ĸeyé  

Elif : Hayēr 

Ķpek: Yoksa ge­iyorum. Geldik son sayfamēza. (16) Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunda ºĵrencilerin diĵer kavram yanēlgēlarē nelerdir? 

ºĵrencilerin karĸēlaĸtēklarē bu kavram yanēlgēlarēnē gidermek i­in hangi yºntemleri 

kullanērsēn? 

Elif : Kavram yanēlgēlarēnē tam olarak bilmiyorum ama hani tahmin etmek gerekirse 

ĸey diyebilirim. Iēē, cismin diyelim iki farklē ĸeyi (gºr¿n¿m¿) var. Biri ºnde, biri 

arkada ĸeklinde d¿ĸ¿n. Bunu aynē yerde yan yana alabiliyorlar. Ya da yan yana alēp 

dºrt tane ēmm olabiliyor. 

Ķpek: Anladēm. 

Elif : Tamam, sen anladēn onu. Ķĸte bunlarē oluĸturabiliyorlar ya da ēē ­izimlerden 

­ēkaramayabiliyorlar farklē yerlere koyabiliyorlar  

Ķpek: Baĸka bir yere koymasē sence kavram yanēlgēsē yani? 

Elif : Kavram yanēlgēsē deĵil onu ºyle algēlēyor olabilir. Kavram yanēlgēsē olarak 

direkt deĵerlendiremem onu. Sonu­ta o ĸekilden kaynaklanan bir ĸey de olabilir. 

Oradaki gºr¿nt¿den (kaynaklē da olabilir).  
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Ķpek: ¢izimden ya da gºr¿nt¿den kaynaklē olabilir? Peki ēē, spesifik olarak bu 

konuyu anlatērken, bu kavram yanēlgēsēnē yaĸayabilir ya da bu kavramē 

anlamayabilir dediĵin bir ĸey var mē? 

Elif : Yo, g¿nl¿k yaĸamlarēnda zaten karĸēlaĸēyorlar. Her yerde ¿­ boyutlu 

resimlerle karĸē karĸēyalar. Sadece bunlarēn yerini hani oluĸtururken ­izerken, daha 

doĵrusu yerini belirlemede sēkēntē yaĸayabilirler. Hani k©ĵēda aktarērkené ñBunu 

da mē arkada ­izeceĵiz?ò ya da ñBir satēr ºne mi ­ekeyim, arkaya mē ­ekeyim?ò 

diye (soru) oluĸabilir. 

Ķpek: Ķki boyutluya ­evirirken sēkēntē yaĸayabilir mi demek istedin? 

Elif : Hē hē, sēkēntē yaĸayabilirler. 

Ķpek: Anladēm. (17) Farklē ºĵrenme d¿zeyindeki ºĵrencilere, Cisimlerin Farklē 

Yºnlerden Gºr¿n¿mleri konusunu anlatērken nelere dikkat edersin?ðBunun 

Ķngilizceôsi arranging elements of contents for all students diye ge­iyor, yani 

contentôin i­indeki par­alarē farklē ºĵrenme d¿zeyindeki ºĵrencilere anlatērken 

neler yaparsēn? 

Elif : Neler yaparēm? En basitten baĸlayarak giderim. Onlar zaten g¿nl¿k yaĸamda 

(karĸēlaĸēyorlar). ñG¿nl¿k yaĸamda nerede gºr¿yorsunuz?ò sorusuyla baĸlatēp, hani 

bir cevap almayē bekliyorum. Buna gºre de belirlenerek, iĸte en basitten, en 

karmaĸēĵa, hani kompleks bir yapēya doĵru gidilebilir. Ķlk aĸamada hani ­izer, iki 

boyutluya d¿ĸ¿r¿rken bunu. Daha sonrasēndaysa, ikinci kazanēm i­in, yine en 

basitten baĸlanarak en komplekse doĵru giderek yapēlabilir. Ķkili ­alēĸmayē 

ºnerebilirim hani birbirleriyleé 

Ķpek: Peer work? 

Elif : Aynen. Birbirlerinin ĸunu da koyalēm ben buradan bakēyorum ĸunu 

gºr¿yorum falan hani kendileri i­lerinde tartēĸarak da soru ­ºzebilirler. Sonu­ta 

yaĸēt akran ºĵreticiliĵi de daha etkili konuma gelebiliyor zaman zaman. Bu kadar. 

Ķpek: Tamamdēr. (18)ñCisimlerin Farklē Yºnlerden Gºr¿n¿mleriò konusuna 

hazērlēk olarak bilinmesi gereken bilgiler neler? ¥ĵrencilerin bu bilgilere 

sahip olduĵunu nasēl anlarsēn? 

Elif : Ķki boyutlu ĸekiller bence ºnemli. Sonu­ta ­ocuk karĸēdakini kare olarak da 

algēlayabilir, dikdºrtgen diye inat da edebilir. Yani ēē, hani karenin dikdºrtgenin 

ºzel bir formu olduĵunu kabul etmekte ciddi anlamda sēkēntē yaĸēyorlar. O y¿zden 

ñHayēr, ben onu dikdºrtgen ­izeceĵim.ò ya da ñHayēr, ben onu kare ­izeceĵim.ò 

tarzēnda bir ĸey olabilir. Iēē, ­izim yapabiliyorlar mē? ¥nemli olan bu ilk etapta... 
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Daha da ĸeyi, hani, onu yansētabilirler mi? Sonu­ta iki boyutlu derken, tamam ºn 

y¿z¿n¿ ­izdi ama ñBen bunun arkasēnda da bir ĸey gºr¿yorum.ò deyip oraya doĵru 

da gidebilir. ¢izimin ¿­ boyutlu olmamasē gerektiĵini biliyor olmasē lazēm, iki 

boyutluya d¿ĸ¿r¿rken. 

Ķpek: Anladēm. Iēē, bir sonraki soruya ge­elim o zaman. Peki, ºĵrencilerin bu 

bilgilere sahip olup olmadēĵēnē nasēl anlarsēn? 

Elif : Ķlk ºnce ufak bir ­izim yaptērarak da olmadēĵēnē nasēl anlarēm. Ya bir tane k¿p 

veririm mesela. Bunu ­izin yandan, saĵdan, soldan (derim), o ĸekilde yapēlabilir. 

Ya da onun ¿st¿ne, daha sonrasēnda bir tane daha (k¿p) konularak (sorulabilir). 

Hani saĵēna koysam ne olurdu? Soluna koysam ne olurdu? Bunu bunu prior 

knowledge olarak bilmesi gerekmiyor. 

Ķpek: Dersi anlatērken bunu yapēyorsun.. 

Elif : Aynen. 

Ķpek: Baĸlangē­ ne olur, hani, prior knowledge olarak neyi bilmesi gerekir? 

Elif : Ya nasēl? Gºrd¿ĵ¿m¿z binayē nasēl ­izerdik ilkokullarda? ¢izdiĵiniz 

resimlerde binalarē nasēl ­iziyordunuz?ôdan da giriĸ yapēlabilir. Yaratēcēlēĵēmē 

[g¿lme sesi] aĵlatēyorum. 

Ķpek: On dokuza geldik. (19) Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri 

konusunu ºĵretirken hangi ­oklu temsillerden yararlanabilirsin?   

Elif : Bu beĸ tane metot dersinde ºĵrendiĵimiz vardē ­oklu temsilleré Modelleme 

diyorum. 

Ķpek: Modelleme yani k¿pleri kullanacaksēn, elindeki k¿pleri kullanacaksēn? 

Elif : Ge­meli k¿pleri kullanacaĵēm NCTMôden falan  kullanacaĵēm, demiĸtim 

zaten. Ķĸte gºrsel olarak, belki kendilerinin oluĸturulmasē bile istenebilir. 

Ķpek: Ellerinde oluĸturabilirleré  

Elif : Yeterli mi? 

Ķpek: Tamam, yirmié (20) ¥ĵrencilerin Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunu ºĵrenmesi i­in kullanacaĵēnēz kaynaklarē nasēl 

se­ersin? Hangi kēstaslarē gºz ºn¿nde bulundurursun?  

Elif : ¥ncelikle bunlarēn seviyelerine uygun mu, deĵil mi? Ona gºre bakarēm. 

Sonu­ta oraya kompleks bir ĸey verip (devam edemem). ¢ocuk daha ilk defa 

konuyu ºĵreniyor ve hani, ilk defa demeyeyim de, yani bu anlamda ilk defa 



 

138 

 

gºr¿yor. Hani lºnk diye kalmasēn ºyle tahtada. Iēē, onlarēn seviyesine uygun olmasē 

(gerekli). Daha sonrasēndaysa ilgilerini ­ekecek (olmalē). Biraz renkli olabilirler. 

Ķpek: Tamam eĵlenceli yani ­ocuklarēn ilgisini ­ekecek? 

Elif : Evet aynen ve basamak basamak, basitten karmaĸēĵa ya da bazē durumlarda 

karmaĸēktan basite (doĵru olabilir). 

Ķpek: Benim anladēĵēm, o zaman senin ¿­ tane kēstasēn var: ºĵrencinin ilgisini 

­ekecek, basitten karmaĸēĵa gidecek ve ēēēé 

Elif : Seviyelerine uygun... 

Ķpek: Ķlk sºylediĵin, onlarēn seviyesine uygun olacak. Tamam, (21) cisimlerin 

farklē yºnlerden gºr¿n¿mleri konusunda ºĵrencilerin kavram yanēlgēlarēnē 

gidermek i­in hangi teknolojiyi kullanērsēn? 

Elif : ¦­ boyutlu teknolojilerden yararlanērēm ya da manipulativeleri kullanēp daha 

(etkili hale getiririm) hani. Ellerinde hani daha somut bir ĸeyle (daha iyi ºĵrenirler 

ama) sonu­ta teknoloji de onlara bazē durumlarda soyut kalabilir, tamamēnē bºyle 

­evirdik ama ¿­ boyutlu aktif olduĵu bir teknolojik softwareda (soyut ºĵrenme 

olabilir).  

Ķpek: Evet. (devam et) 

Elif : Ama yine de daha havada u­an bir ĸey  olabilir. Ellerine verip onlarēn kurmasē 

saĵlanabilir. é 

Ķpek: Dokunarak kendileri ºĵreniyorlar. Iēē, bir sonrakine ge­elim. Yine aynē 

konuyu, (22) Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu, farklē 

ºĵrenme d¿zeyindeki ºĵrencilere anlatērken, kullandēĵēn teknolojilerde ne 

gibi deĵiĸiklikler olur? Bir teknoloji kullanēyorsun ēē ­eviriyorum dedin ya da 

manipulative veriyorum, dedin. Farklē ºĵrenme d¿zeyindeki ºĵrenciler varé  

Elif : Mesela daha d¿ĸ¿k ºĵrenme d¿zeyindeki ºĵrencilere manipulative verirken 

y¿ksek d¿zeydeki ºĵrenciye GeoGebra kullanērēm gibi kēstas yapamam. Onun i­in, 

hani ona GeoGebra vereyim ona manipulative vereyim, diye demem de, hani 

hepsine her ĸeyi verip en azēndan i­indeki etkinliklerin belki durumunu 

deĵiĸtirebilirim. Ya birine hani iki tane k¿p ¿st ¿ste verirken, diĵerine yine iki tane 

¿st ¿ste olur. Bir tane de saĵēnda, solunda, arkasēnda olacak ĸekilde deĵiĸtirebilirim. 

Ķpek: Iēē, ekleyeceĵin bir ĸeyé Yoksa diĵerine ge­elim. (23) Cisimlerin Farklē 

Yºnlerden Gºr¿n¿mleriò konusuna hazērlēk olarak bilinmesi gereken 
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bilgilerden bahsetmiĸtik az ºnce. ¥ĵrencilerin bu bilgilere sahip olup 

olmadēĵēnē teknoloji yardēmēyla nasēl anlarsēn? 

Elif : Onlarēn oluĸturup anlatmasēnē istesem olmaz. Bilmem hi­ d¿ĸ¿nmedim bu 

soruyu. 

Ķpek: Yani, elinde bir teknoloji var. ¥ĵrenciler acaba bu konuyu biliyor mu, 

bilmiyor mu, bunu ºl­memiz gerekiyor. 

Elif : Teknolojiyi bilip bilmediĵini mi? 

Ķpek: O konunun prior knowledgeôēnē bilip bilmediĵini teknolojiyle ºl­eriz? 

Elif : ¥ncesinde prior knowledgeôēna ait ēē ufak bir teknoloji kullanēlabilir belki. 

Ķpek: Ne gibi? 

Eli f: Ne gibi? Ķki boyutlu cisimler falan girilebilir. Ama ­ok uzun olmayacak 

ĸekilde. 

Ķpek: Uzun olmayacak ĸekilde iki boyutlu cisimlerle ilgilié 

Elif : ķey, hani dºnd¿r¿yoruz ya, ilk etapta en ºnden bakmasēnē isteyebilirim. ñNe 

gºr¿yorsunuz burada? Arkasēna doĵru bir ĸey gidiyor olabilir mi sizce?ò falan gibi 

(sorular sorabilirim). 

Ķpek: Anladēm iki boyutlusunu gºsterip sonra ¿­ boyutluya ge­erim diyorsun ama 

bunu teknolojiyle yapēyorsun. (24) ¥ĵrencinin sahip olduĵu bilgi ¿zerine yeni 

bir bilgi eklemek ve ºnceki bilgileri pekiĸtirmek i­in hangi teknolojiyi 

kullanērsēn?  

Elif : é 

Ķpek: Yani, o teknolojiyi nasēl kullanērsēn, az ºncekini mesela? 

Elif : Ķĸte ºnden gºstermiĸtim. Bu sefer hafif saĵa ­eviririm. Onun bir de arkaya 

giden kēsmē olduĵunu gºr¿r. Bu tarafa ­evirdiĵimde arkaya giden yine ºne giden 

kēsmē olduĵunu gºr¿r. Ya da tepeden baktēĵēnda durumun yine ºnden baktēĵēyla 

aynē olduĵunu hani deĵiĸme (olmadēĵēnē gºr¿r). Immm sayēnēn ¿stteki sayēnēn altēnē 

verip vermediĵini ­ºzemiyor sonu­ta. En tepeden bakarken hani ºyle yapēlabilir. 

Ķpek: Tamamdēr. Ve son sorumuza geldik. (25) Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunu anlatērken kullandēĵēnēz teknolojinin konuyu 

ºĵrenmeye ve yapēlandērmacē yaklaĸēmla ºĵretmeye olan katkēsē nedir?  

Elif : ¢ocuklarēn ¿­ boyutlu gºr¿ĸ¿n¿ saĵlēyor, gºrmesini saĵlēyor olayē. Hani 

sonu­ta, bizim o tahtaya ­izdiĵimiz yamuk yumuk ĸekillerle deĵil de daha d¿zg¿n 

­izimlerle (gºr¿yor). Ya da hani renkli oluĸlarē (onlarē etkiliyor). Kendilerini onun 

i­ine katēĸlarēnē gºrebiliyorsun. Imm, bir de daha fazla fikir y¿r¿tebiliyorlar onun 
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¿zerinden. Bazen ne bileyim bir oyunla eĸleĸtirebiliyorlar oynadēklarē. ñĶĸte burada 

da bºyle oluyordu. Aa orasē da ºyleymiĸ.ò falan gibi tepkiler alēp ºĵrencinin biraz 

daha kendi yaĸantēlarēyla eĸleĸtirip de bilgi oluĸturmasē ve ºĵrenmenin kalēcē hale 

gelmesi saĵlanabiliyor  

Ķpek: Tamamdēr, ekleyeceĵin bir ĸey var mē? 

Elif : Hayēr, teĸekk¿r ederim. 

Ķpek: Iē, sorularēn sonuna geldik. Ben de teĸekk¿r ederim. ķimdi benim bunlarē 

transcribe etmem gerekiyor. Tek tek, hani kelime kelime worde ge­ireceĵim. 

Elif : Biliyorum. [g¿lme sesi] 

Ķpek: Ge­irdikten sonra eĵer takēldēĵēm bir ĸey olursa sana gºnderirsemé 

Elif : Gºnder bana onu. 

Ķpek: Yardēmcē olursun. Teĸekk¿r ederim 

Elif : Benim de kafamda toparlayamadēĵēm yerler var ­¿nk¿ tam anlamēyla ĸey 

yapamadēm (anlatacaĵēm dersi planlayamadēm hen¿z). Onlara bir bakarēm yeniden 

gºzden ge­iririm dºnerim sana. 

Ķpek: Tamamdēr. 

Elif : ¢ok saĵ ol, gºr¿ĸ¿r¿z, kendine iyi bak. 

Ķpek: Tekrar teĸekk¿r ederim. 
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APPENDIX J. TRANSCRIPT OF THE PILOT POST -INTERVIEW  

Post-interview with Elif  

Ķpek: Dersin planladēĵēn gibi ge­ti mi? 

Elif: Dersim planladēĵēm gibi ge­ti. En son g¿n, Cuma g¿n¿, ikinci saatte ikinci 

aktiviteyi yetiĸtiremedim. O da birinci aktivitenin sarkmasēndan dolayēydē. Derste 

­izimlere de yer verdiĵimiz i­in ºĵrencilerin her biriyle (ilgilendim). Ķzometrik 

kayēttan kaynaklē sorundan dolayē ­izemediklerinden, hani, onlara ­izmeye 

­alēĸtēm. O y¿zden biraz zamanlamada sēkēntēm oldu. Ķlk aktivitenin son sorusu 

kalmēĸtē ikinci saatte. O da baya bir karmaĸēk bir ĸekildi. Bu y¿zden onu yapmalarē 

uzadē. Aĸaĵē yukarē on-on iki dakika falan harcandē sanērēm oraya. Daha fazla da 

olabilir. Diĵer ĸekilde, ikinci aktiviteyi daĵēttēĵēmda da, ikinci soruyu 

tamamladēĵēmēzda ders bitmiĸti zaten. Onun ­izimiyle dersi bitirdik, zil ­aldē. 

Planladēĵēm gibi ge­ti, ºĵrencilerin katēlēmlarē iyiydi. ¢izmelerini a­ēk­asē bu kadar 

net beklemiyordum.  

Ķpek: Tamam. 

Elif: D¿zg¿n ­izenler de vardē, ­izemeyenler de vardē. ¢izemediĵi i­in bērakanlar 

da oldu. Ama ĸekilleri oluĸturma konusunda sorun yaĸamadēlar.  

Ķpek: Anladēm. 

Elif:  Bir tane, birer tanesi hari­é (Bu da Cuma g¿nk¿ ikinci dersin en baĸēnda 

yaptēĵēmēz soruydu.) 

Ķpek: Ders planēnda deĵiĸiklik yapmak zorunda kaldēn mē? 

Elif: Ders planēnda deĵiĸiklik yapmak zorunda kalmadēm. Birka­ ekleme yapmayē 

d¿ĸ¿n¿yordum. Ama o da dersin akēĸēna gºre eklenip ya da ­ēkarēlacak ĸeyler 

olduĵu i­in ­ok da sēkēntē olmaz diye genel formatēnda bēraktēm ders planēnē. 

(Ķleride) Eĵer uygulayacaĵēm sēnēfa gºre deĵiĸirse diye orada, bir sonraki aĸamada 

belki deĵiĸtirebilirim. 

Ķpek: Anladēm. Ķlk dersinle bir sonraki derslerin arasēnda (ºĵretmen olarak) sende 

bir deĵiĸiklik oldu mu? 

Elif:  Yani ilk etapta ben de sēnēfa karĸē alēĸmaya ­alēĸtēm. Hani, onlarē kontrol 

aĸamasē (sēnēf yºnetimi), derse ilgili ­ekme falan filané Derse ilgiyi ­ekme, 

zamanē iyi kullanma, ºĵrencilerin tepkilerini karĸēlama konusunda zorlandēĵēmē 

hissettim. Her ne kadar (uygulama) ºncesinde 8 saat kadar derslerine girmiĸ olsam 

da totalde. Ama sonrasēnda ikinci saatte deĵiĸim gºrmeye baĸladēm. Ķkinci saatin 
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bir de dezavantajē vardē, yemekten sonraydē. ¥ĵrenciler konudan sēkēlmēĸtē, aynē 

etkinliĵi yapmaktan. K¿plerle oynamaya ge­tiler. Orada yine ben (ilk derse gºre) 

daha ºnlem olarak gitsem de ºĵrencilerin bu sefer ciddi anlamda bir kaybē vardē 

ilgilerine dair. Ķkinci g¿nde ise daha aktif baĸladēĵēmē d¿ĸ¿n¿yorum. 

Ķpek: Hē hēé 

Elif:  Daha kontroll¿yd¿. ¥ĵrencilere ilk etapta kurallarē vermiĸ olmam onlarēn 

oyuna kaymamalarēnē biraz daha kolaylaĸtērdē. Ķkinci saatte yine bºyle (ilk saatteki 

gibi) bir daĵēlēm sºz konusuydu ama onu da (sēnēfla) iyi gºt¿rd¿k, diye 

d¿ĸ¿n¿yorum. ¥yle, tamamlandē. Ama ilk saatle son saat arasēndaki farkē sorarsan, 

baya fark vardē kendimde diyebilirim.  

Ķpek: Ne gibi bir fark? 

Elif:  Bu sºylediklerim vardē. Ķĸte, alēĸmēĸtēm diyebilirim. ¥ĵrencilerle biraz daha 

bire bir ­alēĸmaya (ge­miĸtim), yani ben bire bir iletiĸim kurmaya ge­miĸtim, genel 

bir sºylemden ºteye ge­ip. ¥yleé 

Ķpek: Tamam. [1] ¥ĵretim yºnteminin etkili olmasēnē saĵlayacak teknolojilere, 

ñkarar verirken ºĵrencilerin durumuna bakēyorum, ilgilerini ­ok kolay da 

daĵētabiliyor, ­ok kolay da toplanmasēnē saĵlayabiliyor. Oyuna ka­mayacak ama 

bir yandan da oyun havasēndayken ºĵrenecekleri ĸeyler se­meye ­aba harcēyorum.ò 

demiĸtin.  

Elif: Ķyi sºylemiĸim. 

Ķpek: Aynen bunu sºylemiĸtin. Ge­meli k¿p yani somut materyal kullanmayē 

tercih ettin. ¥nce, sēnēfēn tepkilerini izleyelim mi? 

Elif: Ķzleyelim. Az ­ok hatērlēyorum ama yani o sērayla sonrasē (sonradan izlemek) 

farklē oluyor. [Video izleniyor]  

Ķpek: [Elif k¿pleri daĵētēyor.] K¿pleri bekliyorlar ĸu an.  

Elif : Evet, b¿y¿k bir heyecanla beklediler onlarē ve ĸey, logo ya da oyuncak geliyor. 

Ķlk etapta sayēyla verdim, sonra yetmediĵi i­in alanlar oldu, farklē ama­la alanlar 

oldu. O kontrol¿ saĵlayamadēm, orada baya bir sēkēntē yaĸadēm.  

Ķpek: Herkese 8 tane mi verdin? 

Elif:  Ķlk etapta sekiz tane verdim. Daha sonrasēnda 10ôun ¿zerinde (ge­meli k¿p) 

kullanmalarē gereken bir yapē vardē oluĸtururken, pardon, oluĸturduktan sonra 

­izerken. O y¿zden (daha fazla k¿p) almalarē gerekiyordu. [¥ĵrenciler k¿p almaya 

kalkēyor.] Ben daĵētsaydēm daha iyi olabilirmiĸ o sērada, yine sayēyla verip.  
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Ķpek: Bir yandan (almayan ºĵrencilere) k¿pleri daĵētērken, diĵerlerini (k¿p almēĸ 

ºĵrencileri) boĸ bērakmēyorsun. [Videoda ĸekli oluĸturmalarēnē sºyl¿yor.] 

Elif:  ¢¿nk¿ (bērakērsam) birbirleriyle konuĸmaya baĸlēyorlar. ñBende ĸu renk (k¿p) 

var. Renkleri deĵiĸelim mi?ò falan filan tarzēnda konuĸmalar ge­iyordu. Bir yandan 

da sessizliĵi saĵlayēp, ºn¿n¿zdekine odaklanēn modu vardē.  

Ķpek: ķimdi bu baĸlangē­ kēsmēydē ve [Sonraki video izlenmeye baĸlandē] ­ocuklar 

ilk ĸekli oluĸturmaya baĸladēlar k¿plerle. Hepsi uĵraĸēyorlar ilk soruyla.  

Elif:  Ķlgileri ĸeklin (daha ºnce daĵēttēĵē aktivite k©ĵētlarēndaki ĸekil) oluĸundan 

hemen odaklandē, bir de ellerinde materyal oluĸu daha bir ĸey yaptē onlarē, cezp etti 

gibi geldi.  

Ķpek: Daha ºnce kullanmamēĸlar sanērēm ge­meli k¿pleri. A­malarē gerekiyordu. 

Elif:  Buĵra Hoca [sēnēfēn matematik ºĵretmeni] var k¿p dedi, ama sanērēm daha 

ºnce hi­ kullanēlmamēĸ. Sadece k¿t¿phanede var olarak biliyor ºĵrenciler bunlarē. 

Hani, o ĸekli gºrd¿klerinde ¿st¿ne sadece verilen o sekiz adedi, hani 4-4 yapmēĸtēm 

ben onlarē (nasēl koyacaklarēnē bilemediler). Onlarēn eklenerek yapēlacaĵēnē 

sanēyorlardē ama ayērmalarē gerektiĵini, ĸey, ayērmamēz gerekiyor, diye eklemek 

zorunda kaldēm.  

Ķpek: ¥ĵrenci yaptē, gºsterdi, sonra arkadaĸē ile oyun oynamaya baĸladē ĸimdi ve 

devam ediyor. 

Elif : O sērada sanērēm (k¿p sayēsēnda) eksik vardē ya da renk deĵiĸimine gitti onlar. 

Ben onu gºrmemiĸim o sērada, ­ocuk (hazērladēĵē yapēyē) gºsterip duruyor.  

Ķpek: K¿plerle aslēnda ­ok fazla ĸey yaptēlar ama baĸlangē­ta bunlar oldu. Bunlarla 

ilgili eklemek istediĵin bir ĸey var mē? Bunlarē kullanmayē tercih ettin. Sence 

amacēna ulaĸabildin mi?  

Elif: Ulaĸtēm hatta amacēmē aĸtē da. [g¿lme sesi] 

Ķpek: Ulaĸtēĵēnē nasēl anladēn? (Neden?) 

Elif:  Ulaĸtēĵēmē anladēĵēmda ĸeydi, aslēnda ºĵrenciler ilk etapta zaten hevesle 

oluĸturmaya baĸlēyorlar onu (yapēlarē), ardēndan daha farklē. Ben ilk soruda, soruyu 

­ºzmeye ­alēĸērken, yani ilk soruyu sēnēfta tartēĸērken, ikinci soruya ge­enler vardē. 

Onlarē (ikinci ve sonraki sorulardaki yapēlarē) oluĸturmuĸlardē ve daha fazla k¿p 

istemelerinin nedeni de buydu aslēnda bir yerde. ¥n tarafta ikiyi, ¿­¿ yapanlar vardē. 

O ­ocuk hi­bir ĸekilde derse katēlmadē.  

Ķpek: Ve devam etti. Yani aslēnda aktiviteyi yaptē. 

Elif:  Aynen, tamamladē. 
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Ķpek: Ama senin hēzēnda yapmadē. 

Elif:  Ben sēnēfēn diĵer ¿yelerini de beklemek zorundaydēm. Ben o ­ocuĵu o sērada 

derse ­ekemedim, neden bilmiyorum. Ama activity sheetôe odaklanmēĸtē ­ocuk.  

Ķpek: Ge­meli k¿pleri kullanmanēn etkisi nasēl oldu?  

Elif:  Etkisi, gºrsel olarak ºnlerindeydi. GeoGebraôyē ilk etapta saĵa ve sola 

dºnd¿rd¿kten sonra bulunduĵum noktayē kaybettim ben. O sērada da neden 

bilmiyorum slayderôlarda sēfērlamadē bir t¿rl¿. Hani, neden bilmiyorum. ¥ĵrenciler 

bir ĸeyler yapēyordu. Onlara odaklandēm artēk. Ve zaman kaybēna gitmemek i­in 

bir yerden sonra GeoGebraôyē kapattēm, hani kullanmadēm, fark etmiĸsindir belki. 

Ellerinde oluĸundan dolayē, hani, ºnlerinde duruyordu. Saĵa sola ­evirmeleri ­ok 

daha kolaydē. ¦stten bakabiliyorlardē. Hani onu (gºr¿nt¿y¿), tek bir noktayē 

referans aldēklarēnda daha net ­izimlerini yapabildiler. Bu y¿zden, hani, ºnlerinde 

olmasē ve her birinin gºrmesi, mesela bizim ºn dediĵimiz kēsmē ºn alērken, diĵeri 

biraz daha ­apraz olarak baktē ona. Bu y¿zden arkasēnda da aslēnda devam ettiĵini 

gºrebildi. GeoGebraôda da ­evirerek bunu yaptēk ger­i de, diĵer ĸekilde GeoGebra 

benim kullanma hatamdan dolay etkisini kaybetti. Ama ge­meli k¿pler onu tolere 

etti bir ĸekilde.   

 

Ķpek: [2] Dersi anlatērken Office Toolôlarēndan Wordôu kullandēn. ñĶĸim d¿ĸt¿k­e 

Office Ara­larēnē kullanērēm. Kullanēĸ a­ēsēndan kendimi yeterli gºr¿yorum.ò 

demiĸtin. Office Wordôu tahmin ettiĵin gibi etkili kullanabildin mi? [Sence neden 

bºyle oldu?] 

Elif: Etkili kullanmak derken sadece zaten sorularē gºstermek i­in kullandēm orada. 

Ve ­izimin bir kēsmēnē, kareli k©ĵēttē sanērēm ilk etkinliĵim ĸimdi hatērlamēyorum,  

orada kullanēldēĵē i­in hem ­izimleri daha rahat hemen altēnda gºrebilme imk©nē 

oldu ­ocuklarēn. O a­ēdan iyiydi. Iēē, etkili miydi bilmiyorum. Hani, hem tahtada 

gºr¿p hem sorunun altēnda bir izometrik k©ĵēt a­mak yerine, aynē ekranēn altēnda 

bulunduĵunu gºr¿p [Sorularēn olduĵu Word dosyasēna kareli k©ĵēt da eklemiĸ] ona 

gºre de yapan ºĵrenciler oldu. Hani, ilk ºnce ­izdiler ama hatalē ­izenler falan 

d¿zeltti hemen. Yani, ĸekil vermiĸtim sanērēm bir yerde, onlarē yan yana gºrme 

imk©nlarē oldu. Bu y¿zden iyiydi.  

 

Ķpek: [3] Teknolojileri uygularken zorluklarla karĸēlaĸtēĵēmda, ñ¥nce kendim 

­ºzmeye ­alēĸēyorum. ķuradan mē, buradan mē? Ya da onunla ilgili eĵer 
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araĸtērmalar yapēlmēĸsa, videolar varsa, bunlarē izliyorum.ò demiĸtin. Derste smart-

board kullanērken ­izimle ilgili bir sorunla karĸēlaĸtēn. Bunu nasēl ­ºzd¿ĵ¿n¿ 

hatērlēyor musun?  

Elif: Bunu ­ºzerken ne yaptēm, hatērlamēyorum da.  

Ķpek: Ķzleyelim.  

Elif:  Ķzlesek iyi olur. [Video izleniyor.] Bazen tēklayēnca orada resmi kaydetme 

olayē falan ­ēkēyor. ¢ift tēklēyorum. Sabērsēz olduĵum i­in, bir an ºnce a­ēlsēn diye, 

­ift tēklēyorum. Hēzlē olduĵu i­in orada kapatēp devam ettim. Akēllē tahta fazla akēllē, 

eveté ¢ift (tēklamayē) algēlēyor ama zamanēnda algēlamēyor. 

Ķpek: O zaman akēllē tahtanēn yavaĸ algēlamasē aslēnda senin i­in bir sorun 

oluĸturmuĸ oldu. [Neden bºyle yaptēn sence?] Nedeni deé 

Elif:  GeoGebraôda da aslēnda slayderôlarla ilgili yaĸadēĵēm sēkēntēda ºĵrenciler 

desteĵe geldi. Hocam ĸurayē (mē kullansak), ĸuradan mē yapsak, buradan mē yapsak, 

ĸeklindeé Orada da onlarla birlikte biraz zaman harcadēk. Baktēm, s¿re gidiyor. 

Aktivitenin yetiĸmesi, tamamlanmasē lazēmé Sonunda toparlamam lazēm ki ilk 

g¿n zaten toparlayamadēm son saati. Ķkinci g¿n de son saatte aynē ĸeyle (durumla) 

karĸēlaĸtēm. Daha sonra haydi elinizdekilerle devam edelim, deyip, o ĸekilde devam 

ettim, vakit kaybē olmasēn diye.  

Ķpek: K¿pler sence bir teknoloji miydi? Yani teknolojiyi kullanmaya devam ettin 

mi? 

Elif:  Bir yerde bēraktēm. K¿pler manipulative olarak teknoloji ¿r¿n¿ olarak 

sayēyorsak, kullandēm, bilemeyeceĵim. 

Ķpek: Sen teknoloji olarak sayēyor musun onu, o ºnemli benim i­in. 

Elif:  Teknoloji olarak gºrm¿yorum ben onlarē. 

Ķpek: Tamam, peki, k¿plerin dēĸēnda bir de smart boardôu kullanmaya devam ettin.  

Bunu teknoloji olarak sayarsak etkili kullandēn mē? 

Elif:  Effective bir ĸekilde deĵildi. Ama hem karĸēlarēnda hem de ºnlerinde 

gºrmelerini, ­izimin hemen algēlayabiliyor olmasē onlarē biraz daha doyurdu, 

diyebilirim bu anlamda.  

Ķpek: Anladēm.  

Ķpek: [4] Konuyu anlatērken ñGeoGebra ve NCTMôden yaralanacaĵēm ben.ò 

demiĸtin. Ķkisinden de yararlanabildin mi?  

Elif: Sadece GeoGebraôyē kullandēm. NCTMôin linkini de bulmuĸtum ama eĵer 

onda sēkēntē yaĸarsam onu kullanērēm, dedim. Daha sonra ben kendim uygularken 
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yine sēkēntē yaĸadēm, NCTMôdekinde sēkēntē yaĸadēm. ¢evirmeler falan, k¿pleri 

yerleĸtirmeleri tam olarak olmadē. Sēnēfta bºyle bir durumla karĸēlaĸmak yerine 

kullanmamayē tercih ettim.  

Ķpek: K¿plerin nesi olmadē tam olarak? 

Elif:  Nasēl diyeyim? Tam anlamēyla dºnm¿yordu. Yani, diyelim ki 170-160 derece 

kadar dºn¿yor ama 180 derece dºnm¿yordu. Ya da saĵa dºn¿yordu, sola dºnmede 

sēkēntē vardē.  

Ķpek: Tam dºnmemesi senin i­in ne gibi bir sēkēntē oluĸturdu? 

Elif:  ¥ĵrencinin tam anlamēyla karĸēsēndan gºrememesiydi. Hani, bazē ºĵrenciler 

ñHocam arkasēnē da ­izecek miyiz?ò gibisinden tepki verenler olurdu. Hani, direkt 

iki boyutlu olarak gºrmelerini engelliyordu onun.  

Ķpek: O y¿zden kullanmamayē tercih ettin. 

Elif:  Aynen. [Neden bºyle oldu?] Onu a­ēklamēĸtēm zaten. 

Ķpek: [5] GeoGebraôyē istediĵin gibi etkin kullanabildin mi? Aslēnda bundan biraz 

bahsetmiĸtin. Eklemek istediĵin bir ĸey var mē? [A­ēklar mēsēn?] Yani GeoGebraôyē 

etkili kullandēn mē? 

Elif: Etkili ēēé Ķlk ders i­in ­ok etkili deĵildi. Aktivitelerden birié Ķki saat de 

GeoGebra kullanmēĸtēm sanērēm ilk g¿n. Bir tanesinin etkililiĵi vardē, diĵerinde 

yerleĸtirmede o slayderôlardan kaynaklanan, yani benim slayderôlarē tam olarak 

oturtamamam, dºn¿nce yerini kaybetmem, orijini kaybetmemden dolayē sēkēntē 

vardē. Ķkinci (g¿nk¿) derste ise kendim hazērladēĵēm cevap anahtarēnē kullandēm. 

Hangilerini kullanacaĵēmē yazmēĸtēm. Bºylece hep sēfēra dºnd¿rd¿kten sonra 

yaptēm dºnd¿rmeyi falan filan. Ondan sonrasē zaten daha etkiliydi. 

Ķpek: Yani ben daha fazla hazērlēk yaptēĵēmda, sorularēn cevaplarēnē 

hazērladēĵēmda, daha etkili kullanabildim, diyorsun. 

Elif:  Ķlk g¿n de hazērdē ama ĸeyler deĵildi, hangi kolu kullanacaĵēm, hangi slayderôē 

oynatacaĵēm hazēr deĵildi. Hani ĸunu oynatsam olur ya da iki slayderôē oynatsam 

aynē ĸeyi veriyordu bana. O y¿zden ­ok ¿zerinde durmamēĸtēm ama ĸekli 

­evirdiĵimde o orijin noktasēnē kaybettiĵim i­in, ondan dolayē sēkēntē yaĸandē. 

Ķpek: ķºyle bir bakalēm, GeoGebraôyē nasēl kullanmēĸsēn derste? [Video izleniyor.] 

ķekle bakēp GeoGebraôda nereye hangi k¿p¿ koyacaĵēna karar veriyorsun. 

Elif:  Hē hēé Aslēnda burada ºĵrencilerinden elindekinden (bakarak) 

yararlanabilirdim. Aynē zamanda onlarēn da GeoGebraôda nasēl kullanēldēĵēnē, 

hangilerinin kullanēldēĵēnē gºrmelerini istediĵim i­in ikisi arasēnda (GeoGebra ve 
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Officeôte oluĸturulmuĸ yapē) git gel yaptēm. ¥n tarafēnē tutarken, diĵeri arka tarafēnē 

tutuyordu gºsterirken.  

Ķpek: Anladēm. 

Elif:  Saĵda koyacaĵēma solda koymuĸ olacaktēm ­izerken. Wordôdeki ile birebir 

olmayacaktē, yani, o y¿zden.  

Ķpek: [Video izleniyor.] ¥nce kendin denedin, sonra da ­ocuklara sordun. 

GeoGebra ve Smart boardôu birlikte kullanēyorsun. Diĵer derste fare kullanērken, 

bu derste elini kullanēyorsun.  

Elif:  Bu ikinci saatim mi? Evet ikinci saatim. Buĵra Hoca fareyi aĸaĵēda 

(ºĵretmenler odasēnda) bērakmēĸ. Almaya falan gitmiĸti sanērēm.  

Ķpek: Senin i­in bir fark oluĸturdu mu? 

Elif:  Hayēr, yani, dokunmadan kaynaklanan sorunlar dēĸēnda olmadē. ¢ift tēklama 

falané Onlarē da zaten kapatarak devam ettim.  

Ķpek: [5] Bir konuyu GeoGebra kullanarak  akēllē tahtada ºĵrenirken teknik 

sorunlarla karĸēlaĸtēĵēmda ñ­ok fazla moralimi bozmadan 

ge­iĸtirmeye  ­alēĸēyorum. Ya kullanmaktan vazge­iyorum ya da ­ºzebileceĵim bir 

durumsa, hani, vakti ­ok fazla harcatmadan ¿stesinden gelmeye ­alēĸēyorum.ò 

demiĸtin. Sēnēfta bºyle bir durumla karĸēlaĸtēn. ¥ncelikle neler yaptēĵēnē bir 

izleyelim. [Video izleniyor.] ķekli ­izmeye ­alēĸēyorsun ĸu an.  

Elif: Bartu m¿dahale eder (ediyor). 

Ķpek: Evet, ºĵrenci yardēm ediyor sana, ĸºyle yapalēm, bºyle yapalēm, diye. 

Elif:  Derste de hocam ĸunu yapayēm, ĸºyle ­ekeyim, falan diyordu.  

Ķpek: Teknoloji ile yetiĸmiĸ ºĵrencileré 

Elif:  Bu ­ocuk yurt dēĸēndan gelmiĸ. Avusturya ya da Avustralyaôda yaĸamēĸ uzun 

bir sene, (uzun bir) s¿reé Bir ya da iki yēldēr T¿rkiyeôde biliyorum, hatērlēyorum. 

(Ķzlerken ºĵrencinin yanlēĸ yaptēĵēnē a­ēk­a sºylediĵini fark ediyor.) Bºyle de a­ēk 

sºzl¿y¿m.  

Ķpek: (Ķstediĵin yapēyē) Oluĸturan biri var, onun elindekini aldēn. 

Elif:  Orada (GeoGebraôda) oluĸturamayēnca, baktēm s¿re gidiyor, en azēndan dedim 

ki yapan (oluĸturan) biri varsa onu elimizde ­evirebiliriz. Bunu yapabiliyoruz 

organlarēmēzla, oradan devam edelim. ¢¿nk¿ ºĵrencilerin dikkati daĵēlmaya 

baĸlamēĸtē bir yandan da. Ķki ¿­ kiĸi orayla (oluĸturulan yapēyla) ilgileniyor ama 

arka tarafta arkasēnē dºn¿p birbiriyle konuĸanlar vardē. Ķĸte benim kēlēcēm oldu, 
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robotum oldu diye konuĸanlar vardē. En azēndan onlarē bir ĸekilde (derse) geri 

dºnd¿rmem gerekiyordu. 

Ķpek: Anladēm. 

Elif:  Oraya ge­ince birka­ tanesi (derse) geri dºnd¿, diĵerleri devam etti. Onlarē da 

ignore ettim bir s¿re sonra. Senin elde edeceĵin data olsun diye? 

Ķpek: Teknoloji ile ilgili, GeoGebraôyē kullanmaya ­alēĸtēn. Yerini bulmakta zorluk 

­ekince, bu ĸimdilik bºyle kalsēn, elimizdeki k¿plerle devam edelim, dedin. Peki, 

neden bºyle yapmēĸ olabilirsin? Amacēn tam olarak neydi bºyle yaparken?  

Elif:  Neden? ¢¿nk¿ zamanēm gidiyordu, bir. ¥ĵrenciler orada vakit kaybetmesin, 

yani onu orada oluĸturacaklardē belki, evet, ama belki yarēm saat ge­ecekti, belki 

20 dakika sonra olacaktē, belki 2 dakika sonra biz onu bulmuĸ olacaktēk. Ama hani, 

ilgi daĵēlēyordu. Hem ºĵrenciler i­in asēl ama­ orada oluĸturulmuĸ ĸekli gºrmeleri 

ve buna gºre ­izmeleriydi. Oluĸturma benim ilk etaptaki, o andaki amacēm olmadēĵē 

i­in onu o ĸekilde ge­tim. 

Ķpek: K¿ple devam edeyim, dedin. 

Elif:  Evet. Oluĸturulmuĸu vardē elimizde, her ikisi de aynē iĸlevi gºrecekti bir yerde. 

Ama boyut olarak ellerinde daha k¿­¿k bir ĸeyle gºrmeleri farklēydē. Yani tahtada 

gºrd¿klerinde daha b¿y¿k, birimleri ĸºyle, ĸunu ĸuraya koyduĵumda arkasēndakini 

gºrme ihtimali vardē. Ben hafif ­evirdiĵimde gºrecekti onu elimdeyken. Ama yine 

gºrecekti. Arkadaki ºĵrenci i­in sēkēntē olabilirdi belki ama onlar da (zaten 

kendileri) oluĸturduklarē i­in orada yapabildik onu. 

Ķpek: Kēsmen yeterliyim, hatta kendimi yeterli gºr¿yorum.ò demiĸtin. Kendini 

izledikten sonra ĸu an ne d¿ĸ¿n¿yorsun?  

Elif:  ķu an ne d¿ĸ¿n¿yorum? Bilmem, hi­ d¿ĸ¿nmedim.  

Ķpek: Ben artēk yeterliyim mi diyorsun? H©l© kēsmen mi diyorsun? 

Elif:  H©l© kēsmen diyorum, ­¿nk¿ her ge­en g¿n kendimi geliĸtiriyorum. Yani 

hi­bir zaman tam olmayacak. O y¿zden benim cevabēm hep kēsmen yeterlilik 

kalacak. Hi­bir zaman bºyle Professional demeyeceĵim kendime. Yani olsam bile 

demeyeceĵim, ­¿nk¿ her attēĵēnēz adēmēn bir sonraki adēmē var.  

Ķpek: Bir sonraki soruya ge­elim. Altēncē soru. [6] Konuyu g¿nl¿k hayatla 

iliĸkilendirebilmek i­in en baĸta yapacaĵēn ĸeyin iki soru sormak olduĵunu 

sºylemiĸtin. ñGºrd¿ĵ¿m¿z binayē nasēl ­izerdik ilkokullarda? ¢izdiĵiniz 

resimlerde binalarē nasēl ­iziyordunuz?ôdan da giriĸ yapēlabilir.ò demiĸtin. ¥nce 

hatērlamak i­in dersteki yaptēklarēnē izleyelim.  
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Elif: Ķlk anda ben bunu unuttum. Sonrasēnda ilk sorudan sonra araya sokuĸturdum. 

Ama beklediĵim cevaplarē verdi ­ocuklar zaten.  

Ķpek: G¿nl¿k hayatta ¿­ boyutlularē nerede gºr¿yoruz, diye soruyorsun. ¢ok farklē 

cevaplar geliyor.  

Elif: O cevaplar gelince ben de ĸaĸērdēm zaten. Hi­ bu anlamda yaklaĸmamēĸtēm 

a­ēk­asē. Aklēmdan ge­iyordu, bu tarz bir soru gelir mi diye ama bu kadar net bir 

ĸekilde biz ¿­ boyutluyuz, diye bir cevap geleceĵini d¿ĸ¿nmemiĸtim.  

Ķpek: D¿ĸ¿nd¿ĵ¿nden daha farklē sorular sordular. [Ķkinci video izleniyor.] 

Elif:  Burada da aslēnda istediĵim cevaplarē aldēm. Mimar´ônin bu ĸekilde, net bir 

ĸekilde geliĸini beklemiyordum a­ēk­asē. ¢at diye, mimar´, planlama diye, bir de 

kroki mi dedi biri? 

Ķpek: Kroki, dedi, evet. Derse girerken sorduĵun sorular var ĸu an.  

Elif:  ñ¦­ boyutlu ĸekil deyince aklēnēza ne geliyor?ò ñEni, boyu, y¿ksekliĵi 

olanéò ¢ocuklar s¿per yaé  

Ķpek: Cevaplar seni tatmin etti mi? 

Elif:  Evet, kafa sallēyor cevap vermek i­in. 

Ķpek: Herkesi sēnēfa katmaya ­alēĸēyorsun. 

Elif:  ñCevap vermeyenler siz ne d¿ĸ¿n¿yorsunuz bu sorum hakkēnda?ò Cevap 

vermeyenler diye etiketlemiĸim direkt.  

Ķpek: Derslerinin giriĸlerinde bºyle sorular kullanmēĸsēn. Sorumuz da ĸºyle: [6] 

Derste anlattēĵēn konuyu g¿nl¿k hayatla nasēl iliĸkilendirdin? Kendi 

c¿mlelerinle anlatēr mēsēn? 

Elif: Nasēl iliĸkilendirdim? ¢evrelerindeki olaylardan ve yapēlardan girmelerini 

bekledim konuya. Ama a­ēk­asē biz ¿­ boyutluyuz, deyince ben de bir ĸey oldum 

(teredd¿t ettim). Hani, bunu d¿ĸ¿nebilirler mi, diyordum hazērlarken. Ama d¿ĸ¿n¿p 

ºtesinde cevaplar gelince ĸaĸērdēm. Konuya ­ekiĸ a­ēsēndan biraz daha etkili oldu. 

Hani, mimar´de kullanēyoruz, krokilerde kullanēyoruz gibisinden cevaplar hem 

g¿nl¿k yaĸantēlarēndan ºrneklerdi. Yani g¿nl¿k yaĸantē derken etraflarēnda bir 

binayē gºrd¿klerinde etraflarēnda bir ĸey gºr¿yorlardē, farklē yºnlerden, ¿stten 

baktēlar mē bilmiyorum. Bir de hani, gºrm¿ĸlerdir muhtemelen. Bir de rahat bir 

konu, (etkili) oldu onlar i­in bºylece.  

Ķpek: Anladēm. Ne ºrneĵi vermedim bir de dedin. O ºrnekten bahseder misin bir 

de? 

Elif:  Bina ºrneĵié 
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Ķpek: Binalardan baĸka bir ĸeydi sanki.  

Elif:  Hatērlamēyorum. 

Ķpek: Peki g¿nl¿k hayattan ºrnekler sordun ve ­ocuklardan cevap bekledin. 

Mimar´de kullanēlēr, krokide kullanēlēr, planlamada kullanēlēr, diye cevaplar geldi. 

[Sence etkili oldu mu? Neden?] Etkili oldu demenin sebebi nedir? 

Elif:  Ķki binayē yan yana gºrd¿klerinde biri daha y¿ksekse mesela, ¿stten 

gºrd¿klerinde aynē seviyedeymiĸ gibi gºrecekler. Tepeden sadece iki boyutlu 

olarak gºrecekler. Tepe gºr¿n¿mlerinin alanlarē eĵer aynēysa, iĸte bunlar eĸ, ya da 

iki bina olarak y¿kseklikleri de belki aynē algēlanacaktē. ¢izimler konusunda daha 

fazla yardēmcē olacaktē onlara.  

Ķpek: [7] ñCisimlerin farklē yºnlerden gºr¿n¿mlerini ­izerken bazen 

zorlanēyorum, demiĸtin. Sēnēftaki sorularēn tamamēna yakēnēnē ºĵrenciler tahtada 

­ºzm¿ĸler. Sen bir ºrnek gºsterdikten sonra onlar ­ºzm¿ĸler. Bunda sºylediĵin 

c¿mlenin bir etkisi var mē?  

Elif: Bunda sºylediĵim c¿mlenin etkisi yok. Zaten ºncesinde hazērlarken kendim 

cevaplarē falan ­ēkarmēĸtēm. O an elimde olmasa da kendim ēē kafamda kurduĵum 

i­in onu sēkēntē yaĸamadēm ­izerken. Ama ºĵrencilerin burada o kazanēmē elde edip 

elde edemediklerini anlamak a­ēsēndan onlarēn ­izmesi gerekiyordu ve onlarē etkin 

kēlmam gerekiyordu. O y¿zden onlarē daha ºn plana ­ēkarmam i­in benim 

zorlanēĸēmēn da etkisi olmadē. 

Ķpek: Anladēm. Biraz da ºrnekleri izleyelim onlarēn ¿zerine yorumlar yapalēm. 

Hemen yardēm isteniyor. Biri istiyor ona yardēm ediyorsun, ºb¿r¿ de yardēm istiyor. 

Elif:  ¢izebilenler ­izdi. Sēnēfta beĸten fazlaydē sanērēm d¿zg¿nce ­izenler, farklē 

sēralarda ya da arkalē ºnl¿. Bir s¿re sonra birbirlerinden yardēm almaya baĸladēlar. 

ķurayē yapabildin mi, iĸte, ya da ne bileyim ĸekli oluĸtururken de yardēm aldēlar ya 

da birbirlerinden m¿dahale ettiler, ño orada deĵil, yan tarafēna koyacaksēn.ò falan 

gibi. Burada benim yardēm etmemin nedeni ­izimlerde sēkēntē yaĸadēlar ­¿nk¿ 

izometrik kayētta bir sēkēntē vardē, tam olarak iki birim almalarē gerekiyordu 

noktalarē ­izerken ama tek birim ¿zerinden gidince ben de ­izemedim orada. 

Olabildiĵince onlara yardēm etmeye ­alēĸtēm moralleri bozulup bērakmaya 

ge­iyorlardē. ¢¿nk¿ en azēndan hani tamamlayabilsinler, nasēl ­iziliyor iki k¿p ¿st 

¿ste nasēl duruyor bunu gºrs¿nler, ellerinde somut bir ĸekilde, k©ĵēdēn ¿st¿nde de 

olsa bunu gºrs¿nler, diye ben ­izmeye ­alēĸtēm. 
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Ķpek: Peki, ĸey seni nasēl hissettirdi? Bitirdiniz mi, diye sorduĵunda bir kēsmē 

ñhayērò dedi, bir kēsmē ñ­oktan bitti bileò dedi, bu durumda sen nasēl hissettin? 

Elif:  Bu durumda ºĵrencinin ēē ya ¿­ boyutlu cisimleri zaten k©ĵēda aktarmasē 

sēkēntēlē, bazen ben de hani arkadakié ¥ndekini ­iziyorsun arkadakinin gºr¿nmesi 

gerekiyor onda ben de sēkēntē yaĸēyordum. Hani bu y¿zden hem yaĸ grubu hem 

benden dolayē da ­ok fazla ĸey yapmadēm a­ēk­asē hani ­izememeleri normaldi, 

diyerek cevaplayabilirim bunu.  

Ķpek: Tamam. Burada da yine bir ºĵrenci var, arkadan geldin iki ºĵrenciye yardēm 

ediyorsun, ēē tam olmadē ama neyse deyip tamam deyip ilerledin, ĸimdi geri dºnd¿n, 

bir ºĵrenci daha var orada ¥yk¿ sanērēm. 

Elif:  ¥yk¿ôn¿n arkasēnda Ķpek deĵil, neydi kēzēn adē? Unuttum. 

Ķpek: Yani aslēnda zorlanēyorum demene raĵmen ­ocuklara gidip onlarēn yanēnda 

onlara yardēm etmeye ­alēĸtēn, yardēm edebildin mi sence? 

Elif:  Bir s¿re sonra ĸey noktalarē baz almadēm zaten ben, sadece k¿p oluĸumunu 

gºrs¿nler, ­izerek nasēl oluĸuyor buna yºneldim. Hani bir ka­ tanesine ĸey 

demiĸimdir hatta yanlēĸ hatērlamēyorsam, noktalarē. 

Ķpek: Baz almayēn. 

Elif:  Baz almayēn. 

Ķpek: Sēnēfa sºyledin bunu. 

Elif:  Hani sadece k¿p¿ oluĸturabilin, yan yana nasēl bunlar diziliyor, bunu gºr¿n, 

¿st ¿ste nasēl gidebiliyor bunu gºr¿n. Hani sadece ­izmelerine odaklandēm, k©ĵēt 

¿zerinde (­izmelerine), o izometrik k©ĵēdē kullanmalarēna deĵil. 

Ķpek: Anladēm, bir videomuz daha vardē, ona da bakalēm. 

Elif:  Burada sanērēm ºĵrenciler ­izemedik, dedi. ¢izemiyoruz, diyen sayēsē fazla 

olduĵu i­in bir k¿p¿ ­izdirttim ºnce. Sonrasēnda ¿st¿ne koydurttum, ardēndan bir 

baĸkasēnēn yanēna eklemesini istedim. ¢izerken yan y¿zlerinin peĸ peĸe 

gelmemesini hani ilk g¿n ­iziyorduk, ardēndan, yanēnda bir tane daha varsa onun 

ondan devam etmesi gerekiyor ­izim aĸamasēnda ama yan y¿z¿n¿ ­izenler olmasēn 

diye oraya (yanēna) da eklettirerek devam ettim. Yani ayrē ayrē ­izebiliyorlar diĵer 

ĸeyleri yan yana olanlarē. Onu engellemek adēna hani bir bir olarak nasēl ­iziliyor, 

bunu gºrs¿nler diye o ĸekilde yaptērdēm. 

Ķpek: Yan yana nasēl oluyor, bir de ēēē ilk ĸeklindeki gibi nasēl oluyor? Tahtada iki 

tane ĸekil var, ºĵrenci ºnce yan yana ­izdi. Ķki tane sola, sonra iki tane de onun 
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yanēna. Daha sonrasēnda onu sildik. Ondan sonra ellerinde iki ĸekil (oldu) var. Bunu 

yapma amacēn neydi? 

Elif:  Bunu yapma amacēm adēm adēm gitmeleriydi, adēm adēm gidiĸlerini k¿­¿k 

adēmlar ilkesine baĵlē olarak adēm adēm gidiĸlerini gºstermekti. Ķlk ĸekil zaten 

zorlanacaklarē bir ĸekildi sanērēm ĸu an soruyu hatērlamēyorum ama. Ķlk etapta 

onunla baĸlamak yerine k¿­¿k bir giriĸ yapabilirim diye kurarken derse 

baĸladēĵēmda ben bunu yapmadēĵēmē fark ettim. Bir yandan da onu entegre etmeye 

­alēĸtēm i­eriye. Hani birinci aĸamada nasēl ­iziliyor, iki k¿p varken ¿­ k¿p varken 

iĸte bunlar ¿st ¿steyken (nasēl ­iziliyor)? Ellerindeki k©ĵēt daha d¿zg¿nd¿ ve 

ellerinde bunu ­izemeyince moralleri bozuldu. En azēndan bunun aĸama aĸama 

nasēl gidiĸini gºrs¿nler, bir de d¿zg¿n bir izometrik k©ĵēt varken daha d¿zg¿n bir 

ĸeklin ­ēktēĵēnē gºrebilsinler, kafalarēnda canlandērabilsinler ­izgi o ­izgiler 

arasēndaki iliĸkinin nasēl olduĵunu, ikisinin arasēndaki iliĸkinin k©ĵēda nasēl 

yansēdēĵēnē gºrebilsinler, diye bºyle bir yol izledim. 

Ķpek: Anladēm, bir yandan bir ºĵrenciye yardēm ederken bir yandan tahtadaki bir 

ºĵrenciye senin yaptēĵēn nasēl gidiyor, diyorsun. Bir yandan herkes ­izmeye devam 

ediyor mu, diye soruyorsun. Yani aynē anda ēē b¿t¿n sēnēfa h©kim olmaya 

­alēĸmēĸsēn, biraz bu deneyiminden bahseder misin bana? 

Elif:  [G¿l¿yor.] O ­ok zordu. Daha ºncesinde bir ºĵrenciyle ilgilenirken diĵer bir 

ºĵrenciye ben soru sormuĸtum. Bu ders (­alēĸma) kapsamēnda deĵil baĸka bir derste 

(staj dersini anlatērken) ve o ºĵrenciyi dinlemedim ben. ¥ĵrenci bana k¿st¿, daha 

sonrasēnda iĸte ºĵrenciyi derse katmaya ­alēĸērken tekrar anlattērdēm falan. Burada 

onu yaĸamamak adēna hem ona m¿dahale ediyorum hem ona m¿dahale ediyorum 

hem diĵerlerinin sessiz kalmasēnē isterken ēē ilgilerinin baĸka bir yºne 

kaymamasēnēn adēna ñhaydi siz de ­izmeye devam edinò ĸeklinde bir ifade, ēē 

ge­miĸ tecr¿beler diyebilirim bir sonraki adēmē oluĸturdu. 

Ķpek: Daha ºnceki anlattēĵēn derslerindené 

Elif:  Aynen hēhē 

Ķpek: Burada yararlandēn. Devam edelim ēēē [8] ºĵrencilere ­izim yaparken yardēm 

etmiĸsin, neler yaptēlar, dedik. Sence neden bºyle oldu? ¢izimlerine yardēm 

edebildin mi? 

Elif:  Nasēl? 

Ķpek: Ama ben aslēnda ­okta fazla ēē ben de ­izimlerde zorlanabiliyorum demiĸtin 

ama sēnēfta rahatlēkla ºĵrencilerin yanēna gittin, ­izimlerini yaptēn ēēē hatta farklē 
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ºĵrenciler de senden ºyle bir istekte bulundular onlarēn da yardēmēna gittin sēnēftaki 

durumla tahmin ettiĵin durum arasēnda ne gibi farklēlēklar oldu? 

Elif:  Bu kadar hani hepsinin isteyebileceĵini, ēē isteyecek sayēsēnēn ­ok fazla 

olacaĵēnē d¿ĸ¿nmemiĸtim. Hani ēē ĸeklin ēē gºr¿nt¿s¿ne gºre ēē ºnden arkadan 

­izebilirken diĵer taraftan ¿­ boyutlu zemine taĸēmak ¿­ boyutlu alana taĸēmak 

olayē beni zorlayan bir konu. H©l© ēē cevap anahtarēmē oluĸtururken o izometrik 

k©ĵētta ben kendim zorlandēm. Ķlk etapta ēē bunu ­izmiĸ olmak ēē ikinci ya bu ikinci 

adēm olarak adlandērērsam bunu, daha kolayēma geldi. Hazērlēklē gelmenin bir 

avantajēnē yaĸadēm a­ēk­asē. 

Ķpek: Hē hē. ķimdi olsa ne yaparsēn? 

Elif:  ķimdi olsa yine aynēsēnē yapardēm herhalde ama ēē ellerindeki k©ĵēdē 

kullandērēr mēydēm?  Ya da d¿z bir alan hani noktalē bir zemin deĵil de daha d¿z 

A4 k©ĵēdē a­ ya da defterlerinizde kareli alan varsa bunu kullanarak yapabilirsiniz, 

diyebilirdim. 

Ķpek: Tamam. [9] Ķlk gºr¿ĸmede ñsēnēf yºnetimi yeteneklerimiz tam oturmadēĵē 

i­in ne kadar gºz temasē kurup ºĵrenciyi incitmeden uyarmaya ­alēĸsak da baĸarēlē 

olamayabiliriz. Motivasyon d¿ĸ¿nce de ben de kopuyorum zaten bir yerden sonra.ò 

demiĸtin. Ders anlatērken sēnēf yºnetimini saĵlamak konusunda ne gibi 

zorluklarla karĸēlaĸtēn?  

Elif:  Ne gibi zorluklarla karĸēlaĸtēm? ¥ĵrencileri hepsi ilgilenmedi. Iēē k¿plerin 

ellerinde oluĸué Iēē yaptēktan sonra evet, hepsi bir ĸekilde uĵraĸtē ve ĸekiller ēē ¿­ 

boyutlu cisimler oluĸturdular. 

Ķpek: Evet oluĸturdular. 

Elif:  Ama o sērada ēē bir sonraki adēmlarē sēnēfēn tamamēyla aynē olmadēĵē i­in yani 

o sērada oluĸturmaya ­alēĸanlar vardē. Ya da iĸte biz tahtada herkes yaptē mē? 

Herkesin aynē ĸekli ­ēktē mē, diye devam ederken onlar sēkēldē. Bu y¿zden bir 

sonraki soruya ge­tiler ya da ellerindeki k¿pleri birleĸtirerek ºn¿ndeki yanēndakiyle 

birleĸtirerek iĸte, ēē nasēl diyeyim kēlē­tē robottu falan yapmaya ge­tiler. 

Ķpek: Sēkēldēlar. 

Elif:  Aynen ēē 

Ķpek: ķimdi olsa ne yapardēn? 

Elif:  ķimdi olsa ne yapardēm? 

Ķpek: Yani hēzlē yapan ºĵrenciler olduĵunu fark ettin sēnēfta, tekrar gittin. 
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Elif:  Tekrar gittiĵimde onlarēn da seviyesine biraz daha yakēn (uygun) sorular 

oluĸtururdum yani hani ayrē sorular verebilirdim belki. Iēē ya da iĸte siz (ĸunu yapēn 

derdim), nasēl diyeyim birinin ¿­ katlē bir cisim oluĸturmasēnē isterken onda 

dºrd¿nc¿y¿ verirdim, farklē yerlerden (gºr¿n¿mleri) oluĸturmalarēnē 

bekleyebilirdim  

Ķpek: Sorularē deĵiĸtirebilirdim, diyorsun. 

Elif:  Aynen 

Ķpek: Bunla nasēl baĸa ­ēktēn? Derste nasēl baĸa ­ēktēn bir izleyelim. Ķkinci derse 

ge­tik yine k¿p kullanacaklar. [Video izleniyor.] 

Elif:  Burada kurallarē belirterek gittiĵimde biraz daha onu engelledim, ilk ders 

katēlēm daha fazlaydē ikinci ders yine bir sēkēlmēĸlēk yemeĵin etkisi yine bir kaydēlar 

ama ilk g¿ne gºre yine katēlēm ­ok daha fazlaydē. Burada kurallarēmēzē koyduk 

ºnce. 

Ķpek: Hē hē 

Elif:  Ķlk g¿n acemiliĵin etkisiyle ben onlarēn hepsini atladēm. 

Ķpek: Hē hē 

Elif:  Ķkinci g¿n biraz daha tecr¿be(liydim), diyelim. 

Ķpek: Tecr¿benin etkisiyle ºĵrencilere kurallar koymayē tercih ettin, sonrasēnda da 

sēnēfta yapacaklarēnē a­ēkladēn. Bug¿nk¿ planēmēz bu deyip ēē anlatmaya baĸladēn. 

ēē [10] sēnēf yºnetimini saĵlamak konusunda ne gibi zorluklarla karĸēlaĸtēn ĸu an? 

Elif:  Ne gibi zorluklarla karĸēlaĸtēm ēē ºĵren ­izemeyen ēē ºĵrencileri mesela derse 

bir yerden sonra koptular onlarē katamadēm. 

Ķpek: Hē hē 

Elif:  K¿plerle iĸte zeka k¿p¿ yapmaya ­alēĸan ­ocuk vardē, Orkun. 

Ķpek: Hē hē 

Elif:  O ­ocuĵu katamadēm, ēē zaman konusunda yine sēkēntē yaĸadēm tam olarak 

ayarlayamadēm. 

Ķpek: Hē hē 

Elif:  Ķlk derste ilk saatim i­in sºylemek gerekirse etkinlik orada bitmiĸti, ºncesinde 

ne yaptēk, bu ders ilk ders olmasēna raĵmen ne yaptēk, diye sordum. Ķkinci saat ders 

yetiĸmedi, orada zil ­alēmē k¿pleri getirin ĸeklinde oldu. Ders bitmiĸti. Ķkinci g¿n 

ilk saat dolu dolu ge­ti. 

Ķpek: Hē hē 
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Elif:  Ķkinci saate bērakmēĸtēm a­ēk­asē, bug¿n ne yaparēz ĸeklinde. Ama orada da 

ikinci saatte aktivitenin ēē ikinci sorusunun ­izimi kalmēĸtē. Onu tamamlatmaya 

­alēĸērken sen beni uyarmēĸtēn hatta ¿­ dakikan kaldē, ĸeklinde. [4. dersi bitirirken] 

Orada tamam toparlayacaĵēm diyorum (kendi kendime) ama ºĵrenci ­izmekte 

zorlanēnca o biraz daha uzadē veé 

Ķpek: Zaman aldē. 

Elif:  Aynen, ondan sonrasē dersi toparlayamadan bitti. 

Ķpek: Karĸēlaĸtēĵēn zorluklarē bu ĸekilde a­ēkladēn. 

Elif:  Aynen bunlardē. 

Ķpek: Peki, bunlarla nasēl baĸa ­ēktēn, iĸte dedin ki ilk derste Orkun'u bir ka­ 

ºĵrenciyi dersime ­ekemedim, ikinci derste ne yaptēn bu zorluklarla baĸa 

­ēkabilmek i­in? 

Elif:  Ķkinci derste onlara sºz hakkē tanēmaya ­alēĸtēm, Ķpek s¿rekli ben ­izemiyorum 

ki deyip ya ºn¿ne dºn¿yordu ya arkasēndakilerle konuĸmaya devam ediyordu, onu 

­aĵērdēm tahtaya. Haydi, gel birlikte ­izelim. ¢izemiyorum ben, falan diyordu. 

Tamam, birlikte ­izelim nasēl ­iziyorduk, iĸte iki tane iki ayrētēnē ­izeriz? Bunun 

alta y¿ksekliĵini nasēl ­izeriz? Bu ĸekilde ­izdirmeye ­alēĸtēm. Bu ­izim sonrasē 

zaten ­ocuk aa ­izilebiliyormuĸ, oldu. O sērada zil ­aldēĵē i­in sonraki ders ne oldu 

bilmiyorum. 

Ķpek: Anladēm, yani ºĵrenciyi tahtaya kaldērmayē se­tin. 

Elif:  Hē hē 

Ķpek: Yapamayanlarē da tahtaya kaldērmayēé 

Elif:  Aynen 

Ķpek: Ve onlarla da ilgilenmeyi tercih ettin. 

Elif:  ¢¿nk¿ tahta ºn¿nde yaptēklarēnda kendilerine daha farklē bir ºz g¿ven geliyor. 

Sērada bire bir ilgilendiĵimde ñevet bir sonrakini yapmasam da olurò diyor. Ama 

tahtaya ­ēkēp yaptēĵēnda daha belki diĵer ºĵrencilerin tepkisi de hoĸlarēna gittiĵi 

i­in ñaa ­izdi, bak ­izebiliyormuĸ, aferinò falan ĸeklindeki tepkiler de hoĸuna gittiĵi 

i­in bir sonraki soruya yapabiliyorum ben diye bakēyor. Yapamēyorumôun, 

yapamēyorum bende bu kapasite yokun ºtesine ge­iyor. 

Ķpek: Anladēm, bu y¿zden de bunu tercih ettin. [11] Cisimlerin Farklē Yºnlerden 

Gºr¿n¿mleri konusunda ºĵrencilerin ñkavram yanēlgēlarēnē tam olarak bilmiyorum. 

G¿nl¿k yaĸamlarēnda her yerde ¿­ boyutlu resimlerle karĸē karĸēyalar. Sadece 

bunlarēn yerini hani oluĸtururken ­izerken, daha doĵrusu yerini belirlemede sēkēntē 
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yaĸayabilirler. Biri arka biri ºnde olan iki k¿p¿ yan yana ­izebilirler.ò demiĸtin. 

¥nce videomuzu izleyelim. Bakalēm ºĵrenciler nasēl ­izmiĸler, ger­ekten arkada 

ve ºnde olanē yan yana koymuĸlar mē?  

Elif:  Koymuĸlar mē? [Video izleniyor.] 

Ķpek: Yaptēm diyor, sonra tahtaya kaldērēyorsun. 

Elif:  Bu soruyu hatērlēyorum, saĵdan ve soldan gºr¿n¿m, ēē, ºnden ve saĵdan 

gºr¿n¿mleri aynē olduĵu i­in ­ocuklar bire bir yan yana koydular ama tepeden 

gºr¿n¿m farklēydē. Onu dikkate almadēlar ve k¿pler ge­meli olduĵu i­in k¿pler yan 

yana duracak, bu ĸekilde ge­miyorlara gitti. Tamam, ge­mesinler ºyle durabilirler 

dedim, yapanlar vardē aralarda dolaĸērken onlarē da gºrd¿m ama onlar da yine 

bunlarēn ge­mesi gerekiyor, birbirine ĸeklinde bºyle durmasē gerekiyor ama 

ge­mesi ge­miyor bunlar, diye tepkileri vardē. 

Ķpek: ¥ĵrenciye bakarsaké 

Elif:  Hē hē 

Ķpek: Yan yana olmalē diyor ve sen de ona ñarkadaĸēn nasēl yapmēĸ, bir bakò 

diyorsun, ondan sonra onun yapmasēnē istiyorsun. 

Elif:  Hē hē 

Ķpek: Neden bºyle bir yºntem izledin? 

Elif:  Yaĸētlarēnēn yapēyor olmasē, hani benim sºyl¿yor oluĸumdan ya ben orada 

sºyl¿yorsam, tamam o ­ocuk anlamayacak belki, hani tamam bunu koyduk da onun 

¿st¿ne oturmuyor olacak. Yaĸētē ha ēē akranlarē diyeyim orada onun mantēĵēnē biraz 

daha anlatabiliyor, onun dilinden konuĸabiliyor, bu y¿zden arkadaĸēnēn yaptēĵēnē 

gºsterdim. Hani o birleĸecek diyor ona, kendi yan yana koyduĵunda tepeden ēē 

saĵdan ē ºnden gºr¿n¿m aynē, ya saĵdan gºr¿n¿m¿ de farklēydē ama tepeden 

baktēĵēnda elde edemiyor. Arkadaĸēnēn yaptēĵēna bak, diyerek hani tepeden 

gºr¿n¿m¿ bunun farklē demek ki bu ĸekilde olacaĵa da ­ocuĵu yºnlendirmeye 

­alēĸtēm. 

Ķpek: Sonrasēnda da bir de GeoGebraôda bakalēm diyerek devam etmiĸsin. 

Elif:  Hē hē 

Ķpek: Ve GeoGebraôda oluĸturmuĸsun bu ĸeklié 

Elif:  Ya ellerindeki o yan yana ge­ecek onlar dedikleri i­in yani GeoGebraôda biraz 

daha net bir ĸekilde gºrebildiler onu. Iēē ge­meli k¿p olmayēĸēndan dolayē, belki bu, 

bu soru i­in ĸey kullanēlabilirdi birim k¿pleri kullanabilirdim, ge­meliler yerine 

bºylece hani onlar birbirine biti ge­mek zorunda deĵil, olabilirlerdi. 
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Ķpek: Anladēm 

Elif:  Ama diĵer ĸekillerde sēkēntē yaĸayacaklardē o zaman da, yani yapē y¿kseldiĵi 

i­in onlar devrilecekti, (d¿ĸecekti) ­arpacaktē ¿st ¿ste (yan yana) koyarken bunda 

sēkēntē yaĸamasēnlar, diye bu ĸekilde atlatmaya ­alēĸtēm. 

Ķpek: GeoGebraôda da ēē hi­ sēkēntē yaĸamadan direkt sliderôlarē kaydērēp bir 

kerede ĸekli ­izmiĸsin ki ilk baĸlardaki ĸekillerden ­ok daha zor bir ĸekil 

oluĸturdun burada, bunu neye baĵlēyorsun? 

Elif:  Bunu neye baĵlēyorum? Biraz daha orada mouseôu kullanēyordum ve tahtayē 

ben de gºrememiĸtim a­ēk­asē. Hani arkadaki hangisiydi, karēĸēklēĵē vardē. Burada 

ise tahtaya birebir bakmanēn ya direkt karĸēdan bakēyor olmanēn avantajē vardē, ēē 

bir de ēē ĸºyle sºyleyeyim, onu yani ĸekli kafamda canlandērdēktan sonra o sliderôlar 

evet column 1 column 2, evet evet ĸuradan oynayacak buradan kayacak ĸeklinde 

kodlayarak gittiĵim i­in de biraz daha kolay oldu. 

Ķpek: Anladēm, yani ºnceden kafamda aslēnda onlarē kodlamēĸtēm, diyorsun. 

Elif:  Evet. 

Ķpek: ¥ĵrenci ñh©l© anlamadēm benò dedi az ºnce bir tanesi, sen de gittin yanēna, 

yardēm ediyorsun ona, k¿pleri birleĸtirmeye kalktē ve sen de birleĸmediĵini 

a­ēklamaya ­alēĸēyorsun ona, sen a­ēklarken aslēnda o arkadaĸēyla konuĸuyordu. 

Elif:  Ayĸin kaynatēyor orayē [G¿l¿yor.] 

Ķpek: Sen (yanēna) gidince o da anladē  

Elif:  Bire bir konuĸtuĵumuzda ºĵrencilerle anlamasē (daha kolay oluyor). Yani 

genele hitap ederkenden daha rahat anlayabiliyorlar. ¢¿nk¿ ñevet, hoca benimle 

ilgileniyorò deyip biraz daha ­aba harcēyorlar ya da onlarēn dilinde ya genelin 

dilindense ºĵrencinin kendi kullandēĵē ifadelerle gidiyor olmak ya da hani kendinin 

yapamadēĵē ya da bildiĵinden yola ­ēkarak bilmediĵine ulaĸēyor olmak biraz daha 

avantajlē hale getiriyor. 

Ķpek: Aynen ºyle ēēē kavram yanēlgēlarēndan bahsettik, nasēl ­ºzd¿ĵ¿n¿ de 

(konuĸtuk) aslēnda. ¥ĵrencilerle birebir gºr¿ĸ¿yorsun. Tahtada, GeoGebraôda 

gºsteriyorsun. Akranlarēndan yardēm alēyorsun, ēē bunlarē ­ºzmek i­in 

teknolojiden nasēl yararlandēn?  

Elif:  GeoGebraôyē kullandēm zaten ders boyunca ēē ¿­ boyutlu oluĸunun avantajēnē 

yaĸadēm, ben burada ­evirebiliyordum.. 

Ķpek: Hē hē 
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Elif:  Bºylece ºĵrenciler direkt ºnden, saĵdan ve tepeden burada ¿­ gºr¿n¿m, ¿­¿ 

¿zerine odaklanmēĸtēm, gºrebiliyorlardē oluĸan ĸekli hani ēē ºyle 

Ķpek: Tamam, sēnēfta bir kavram yanēlgēsē daha oluĸmuĸ. 

Elif:  Bundan bahsetmiĸtim. 

Ķpek: Sen diyorsun ki saĵdan ve soldan gºr¿n¿mleri karĸēlaĸtērēr mēsēnēz? Onlar da 

diyor ki aynēsē. 

Elif:  [Videoya g¿l¿yor] Aynēsē demelerinin nedeni evet iki tane zeminde var birinci 

sērada, iki tane ¿stte var, onun saĵda ya da solda oluĸu ºnemli deĵil bu y¿zden de 

(aynē diyorlar). 

Ķpek: Sonra biri simetrik diyor arkadan. 

Elif:  Hē hē, Hasandē sanērēm o onu diyen. 

Ķpek: Evet, biri buldu ama diĵerleri h©l© keĸfetmeye ­alēĸēyor. Hepsinin 

keĸfetmesini saĵlēyorsun ĸu an bekliyorsun, bulsunlar. 

Elif:  Zaman verdik­e ve karĸēlarēnda duruyorken yorumluyorlar ­¿nk¿. Bu bºyle 

olabilir, burasē bºyle olabilir. 

Ķpek: Ortak ºzelliklerini buluyorlar ­ocuklar 

Elif:  Hē hē, biraz daha y¿klenip cevaba yºnlendirmeye ­alēĸtēm yan yana getirelim, 

diyerek. 

Ķpek: Hē hē, keĸfetmelerini saĵlamaya ­alēĸēyorsun ama doĵru cevabē kendin 

sºylemiyorsun yani ºĵrenciler kendileri buluyorlar, yapēlandērmacē yaklaĸēm. 

Elif:  Bu kadar kullanabileceĵimi d¿ĸ¿nmemiĸtim. 

Ķpek: Ve sonra bir sonraki soruya ge­iyor(sun). 

Elif : Anladēlar ­¿nk¿ orada ama ben toparlamadēm orayē. 

Ķpek: Anladēklarēnē nasēl anladēn peki? 

Elif:  Cevaplarē normalleĸmiĸti, yani onun evet kare iki tane var, bir tane varēn 

ºtesine ge­tiler, yani ēē ñevet simetrik bunlar, bunlar katlayēnca ¿st ¿ste geliyorlarò 

ĸeklinde falan diye. 

Ķpek: Simetrik kelimesi geldi, katlayēnca ¿st ¿ste geliyor geldi. 

Elif:  Yansēma geldi 

Ķpek: Yansēma dediler. 

Elif:  Hē hē, ondan sonra dedim oldu bunlar ge­eyim ben 

Ķpek: Anladēklarēnē fark ettin. [Video devam ediyor.] Bu yapē oluĸmuyor diye 

ēsrarlaé 

Elif:  ¥yk¿ m¿? 
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Ķpek: Farklē bir soruda, farklē bir ­ocuké 

Elif:  Fatih sanērēmé 

Ķpek: Bºyle bir ĸekil olmaz, diyor. 

Elif:  Bir yandan k¿p daĵētēp bir yandan k©ĵētéYine ilk dersin etkileri sºz konusu, 

bir sonrakine ge­mesinler diye sayēyla (daĵētēyorum k¿pleri). 

Ķpek: Diyor ki hocam bu ĸekil oluĸmuyor, arkadaĸē da diyor ki oluĸuyor ben 

oluĸturdum, o da cevap veriyor gºster bakayēm nasēl yaptēn? Buna biraz yorum 

yapmak ister misin? 

Elif:  O sērada ben k¿pleri daĵēttēĵēm i­in biraz hani m¿dahale etmedim ve daha ilk 

soruya k¿pler herkese ulaĸmadēĵē i­in biraz da diĵerlerinin, eline alanēn 

uĵraĸmasēnē bekledim, o sērada oluĸ diĵer ona hani sen gºster demek yerine. 

Ķpek: Hē hē 

Elif:  Herkes yapabiliyorsa yapsēn, yapamēyorsa hep birlikte yapacaĵēz zaten. Hem 

GeoGebraôda gºsteriyorum hem tahtaya birini ­ēkartēyorum ­iziyor ya da 

oluĸturuyor iĸte orada tekrar ēē, bu y¿zden ilk etapta birazcēk onu ignore ettim gibi 

oldu. 

Ķpek: Tamam 

Elif:  Ardēndan birbirleriyle hani yine yardēmlaĸmalarē ºn plana ­ēksēn diye, onun 

ñgºster bakalēmò ifadesine de bir ĸey yapmadēm, tepki vermedim, bir yandan zaten 

k¿pleri daĵēttēĵēm i­in orayla da ilgilenemedim ama ĸeklin oluĸuyor olduĵunu 

gºrmeleri iyiydi. En azēndan biri yapabildi ve diĵerleri de ñevet oluĸuyormuĸ, bu 

­ocuk baĵēra baĵēra oluĸuyor diyorò (diyor). 

Ķpek: Oluĸuyormuĸ, diyor. 

Elif:  Oluĸuyorsa ben biraz daha uĵraĸayēm, bir ĸeyi yanlēĸ koymuĸum demek ki. 

Ķpek: Anladēm. 

Elif:  Gºrd¿ler, algēladēlar en azēndan. 

Ķpek: Son bir ĸey daha var burada, kontrol ediyorsun, yaptēklarēnēz doĵru mu? 

¦stten gºr¿n¿m tekrar ºne ­evirdiĵimizde, ¿stten baktēĵēmēzda elde ettiĵimiz 

gºr¿n¿md¿r. 

Elif:  Evet. 

Ķpek: ¢ocuklar ēsrarla diyorlar ki ¿st¿n de saĵē solu var, ­eviriyorsun bºyle 

gºsteriyorsun. 

Elif:  Hē hē 

Ķpek: ¦stten mi baktēn yoksa saĵdan-soldan mē bakēyorsun hala, diye soruyorsun. 
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Elif:  ¢¿nk¿ ĸey bir tanesi mesela ºn¿ tutarak ¿stten bakēyor, diĵeri saĵēnē ­evirmiĸ 

o sērada saĵēnē ­iziyordu herhalde, o ĸekilde ĸekli bērakarak o ĸekilde ¿stten bakēyor. 

Doĵal olarak bir kayma bir simetrik ĸekiller oluĸabiliyordu, bu y¿zden hepsinin 

aynē noktadan gidip aynē ĸekli oluĸturmalarēnē bekledim, o y¿zden ºnden mi 

bakēyorsunuz, saĵdan mē bakēyorsunuz, ĸeklinde sorularēm var. 

Ķpek: Nereden bakmasē gerekiyor yani? 

Elif:  Ya deĵiĸebilir aslēnda direkt ĸuradan bakacaksēn diyemem, ama ­izdiĵiniz 

ĸekil hani ºn¿ baz alēyor, tepesi bu ĸeklinde olduĵu i­in direkt ºnden yukarēya 

bakmalarē tercihimdi. 

Ķpek: ¥nden yukarēya bakmalarē gerekiyordu sence 

Elif:  Hē hē aynen 

Ķpek: Farklē yºnlerden bakanlarē da buna mē yºnlendirdin? 

Elif:  Buna yºnlendirdim, yapmamam gereken bir ĸeydi belki o sērada bilmiyorum 

ama hani onlarē da kabul ederdim. Hocam ben buradan baktēm, bu da olur, ĸeklinde 

bir ifade gelseydi belki. 

Ķpek: Yani sēnavda sorsam ben, ben saĵdan ¿stteki gºr¿n¿me baktēm dese ve doĵru 

­izse saĵdan bakmaya gºre. 

Elif:  Hē hē kabul ederim 

Ķpek: Kabul ederim diyorsun, tamam. 

Elif:  Bana nedenini a­ēkladēĵē s¿rece sorun yok. 

Ķpek: ¢¿nk¿ saĵdan baktē. Aklēnda bir kavram yanēlgēsē vardē senin ºĵrencilerin 

karenin, dikdºrtgenin ºzel bir formu olduĵunu kabul etmekte ēē ciddi sēkēntēlarē 

olduĵunu sºylemiĸtin. 

Elif:  Hē hē 

Ķpek: Ve ben dikdºrtgen ­izeceĵim, diye ēsrar edebilirler demiĸtin ya da kare 

­izeceĵim, diye ēsrar edebilirler demiĸtin. 

Elif:  Evet, bu tarz bir durumla karĸēlaĸmadēm bu beni mutlu etti bir yandan 

[G¿l¿yor.], g¿zeldi. 

Ķpek: Ķĸini kolaylaĸtērdē. 

Elif:  Aynen 

Ķpek: Peki, bºyle bir ĸey olsaydē nasēl ­ºzerdin? 

Elif:  Nasēl ­ºzerdim? Ellerinde zaten birim k¿pler var, aynē zamanda 

GeoGebraôdan gºsteriyorum, bunlar yani GeoGebraôda yan yana koymak yerine, 

bunlarē k¿pleri yan yana bir birleĸtirmeyin ne gºr¿yorsunuz hani arada bir 
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boĸluĵunuz olsun. Ķki tane bina yan yana ama arada bir tane binalēk boĸ yeriniz var, 

ĸeklinde. Hani kare mi bunlar, dikdºrtgen mi, diye soru sorabilirdim. 

Ķpek: Sorularla onlarē d¿ĸ¿nd¿r¿rd¿m, diyorsun. Farklē ºĵrenme d¿zeyindeki 

ºĵrencilere cisimlerin farklē yºnlerden gºr¿n¿mleri konusunu anlatērken nelere 

dikkat ettin? Hēzlē ve yavaĸ ºĵrenen ºĵrenciler vardē sēnēfta, neler yaptēn? 

Elif:  Neler yaptēm, aslēnda hēzlē ºĵrenen ya da yavaĸ ºĵrenen diye nitelendiremem 

¥yk¿y¿, ¥yk¿den bahsedersek. Hani biraz daha bireysel bire bir yaklaĸmamē istedi 

o sērada ­¿nk¿ ēsrarla ben ñtepeden bakò diyorum, tamam oluĸturdu tepeden 

gºr¿nt¿y¿, saĵdan baktēĵēnda s¿rekli yanēna ekleme isteĵi vardē ºĵrencinin. ¦­ 

katlē bir binadan girmeye ­alēĸtēm, ¿­ katlē bir yapē bu ama ¿ste ekleyeceĵiz. Tamam 

­eviriyor, tamam bu da oldu ama onun hani saĵdan gºr¿nt¿s¿ olduĵunu, ¿stten 

gºr¿nt¿s¿ olduĵunu kabul etmekte sēkēntē yaĸadē. 

Ķpek: Hē hē 

Elif:  Belki de o sērada benim ilgimi ­ekmek i­in yaptē bunu ­¿nk¿ (doĵru cevabē) 

verdi sonrasēnda. Sanērēm ­izim de yaptērdēm sonrasēnda ben bu ºĵrenciye ve orada 

­izdi. 

Ķpek: Anladēm. 

Elif:  Benim de m¿dahalem vardē galiba orada yine, orada yapabildi, o konuda 

sēkēntēsē olmadē. ķekil de biraz zor bir ĸekildi, hani a­ēk­asē direkt olarak 

beklemiyordumé 

Ķpek: Yani? 

Elif:  Zorlanērlar diye d¿ĸ¿nd¿ĵ¿m bir ĸekildi. 

Ķpek: Evet. 

Elif:  Iēē onun i­in hani ºĵrencilerle tek tek ilgilendim. 

Ķpek: ¥ĵrencilerle birebir ilgilenmeyi tercih ettin, tamam. Bununla ilgili konuyu 

anlatērken basitten karmaĸēĵa gideceĵim ben, demiĸtin. 

Elif:  Direkt karmaĸēktan baĸladēĵēm anlar vardē amaé 

Ķpek: Bakalēm sēnēfta neler olmuĸ? Kolayla baĸlayalēm, diyorsun. 

Elif:  Zoru bu. [G¿l¿yor.] 

Ķpek: Biri hayēr zor bu diyor, ºb¿r¿ hayēr ­ok kolay, diyor. 

Elif:  ¢¿nk¿ bu ĸekilde ĸey vardē ēē saĵdan gºr¿yorlar aynē, ºnden gºr¿yorlar aynē, 

saĵ ve ºn gºr¿nt¿leri aynēydē. Tepeden baktēklarēnda aslēnda ĸeklin nasēl olduĵunu 

daha net gºreceklerdi. 

Ķpek: Hē hē 
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Elif:  Ama bunu gºrmekte zorlandēklarē i­in ve k¿pler mutlaka birbirine ge­ecek 

d¿ĸ¿ncesinde olduklarē i­in, o y¿zden biri ­ok zor diye algēlarken diĵer ­ok kolay 

diye algēladē. 

Ķpek: Anladēm, yani algē k¿plerle materyalle alakalē bir ĸeydi diyorsun? 

Elif:  Hē hē aynen 

Ķpek: Tamam. Basitten karmaĸēĵa gidiĸi bir de burada gºrelim. 

Elif:  ¢izimde zorlandēklarē i­in buna ge­tim hani bir, iki, ¿­ yanēna gelsin ¿st¿ne 

gelsin buradan gitmeye ­alēĸtēm. 

Ķpek: Birka­ tane daha ekleyeceĵiz deyince geri gitti ­ocuk, onunla ilgili ne 

d¿ĸ¿n¿yorsun? 

Elif:  Onunla ilgilié O bir k¿p ¿zerinden geldi. Ķlk etapta bir k¿p¿ nasēl ­izersiniz, 

diye soruyorum burada. O y¿zden o atēldē. Hani, ben o soruda konuĸmaya devam 

ettiĵim i­in ­ocuk geri adēm attē. Tamam, sen bir taneyi ­iz, buradan devam 

edeceĵiz, ĸeklinde (bir cevap verdim). En azēndan tahtaya gelsin. Bir taneyi nasēl 

­iziyor? ¢ocuĵun ĸevkini de kērmamak gerekiyor. Sen biriyle baĸla, arkadaĸēn 

¿st¿ne ekler altēna ekler. Hani, diĵer ºĵrencilerin de aslēnda nasēl ekleyebildiklerini 

gºrmek istediĵim i­in her bir adēmda baĸka ºĵrenciyi ­aĵērmaya ­alēĸtēm. ¢ocuĵu 

da korkutmamak adēna sen bir taneyle baĸla gerisi gelir, ĸeklinde devam ettim. 

Ķpek: Hē hē. Kalktē tahtaya ­izdi. 

Elif:  Hē hē, ­iziĸi ­ok ĸeydi, hani altēgenden giderek ­izdi ve beni ĸaĸērttē burada. 

Genelde hep kareden giderler aĸaĵē doĵru ­izerler, saĵēna soluna ekleme yaparlar 

ama ­ocuk altēgenden k¿p oluĸturdu. Orada ilk etapta ne olduĵunu ­ºzmeye 

­alēĸtēm. Nasēl oluĸacak bu k¿p, diye ben de a­ēk­asē bir dengesizliĵe d¿ĸt¿m. 

Ķpek: Emin olamadēn, ­izebilecek mi acaba, diye. 

Elif:  Hē hē aynen, ­ocuĵun yanēnda beklememin nedeni de acaba m¿dahale etmem 

gerekiyor mu ­izerken diyeydi, sonra da arkaya doĵru yºneliyorum zaten, 

oluyormuĸ buradan da diye. 

Ķpek: O ­izdikten sonra rahatladēn. 

Elif:  Daha sonradan da Oĵuzhan da aynē ĸekilde ilk etapta ­izemedi. Altēgenden 

gitmeye ­alēĸtē, ondan sonra normale dºnd¿ falan, bºyle git geller yaĸandē. Ama 

g¿zel bir ºrnekti devamē i­in. Farklē bir ºrnekti. 

Ķpek: Anladēm. ¢ocuklar zorluk ­ekiyorlar, sen de tamam sizin yanēnēza geliriz, 

gºsteririz, diyorsun. -ama yapanlarē da yani- ēsrarla parmak kaldēranlar var, 

onlardan birini tahtaya alēyorsun ve tahtada devam ediyor. 
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Elif:  ¥yle 

Ķpek: ¢izimlerde, ēē ne diyorduk, hēzlēlar vardē yavaĸlar vardē, yavaĸlarēn yanēna 

gittin hēzlēlardan bir tanesini de tahtaya kaldērdēn, bu bir strateji mi,  neden bºyle 

yaptēn? 

Elif:  O anda hani diĵerlerinin de, ­izen bitirenlerin de orada etkinlikte tutmam 

gerekiyordu ­¿nk¿ bēraktēĵēnēz boĸlukta daĵēlēyorlar, bunu engellemek adēna bir 

yandan tahtada devam edin, bir yandan bunlarē k©ĵētlara ge­irin, hani diĵer yandan 

da o ºĵrencileri geriden gelenleri onlara yetiĸtirme ­abam vardē o y¿zden. 

Ķpek: Hepsi aynē ­izgiye ulaĸsēnlar diye. ñG¿nl¿k yaĸamda nerede gºr¿yoruz?ò 

sorusuyla baĸlayēp cevap almayē bekliyorum. Buna gºre de akēĸē belirleyip en 

basitten en karmaĸēĵa doĵru gidebilirim, demiĸtin. 

Elif:  Hē hē 

Ķpek: Iēē baĸlangēcēnda aslēnda k¿plerle ilgili ­izimde zorlanēnca ­ocuklar, k¿p 

­izdirmeyi tercih etmiĸtin, yani g¿nl¿k yaĸamda nerede gºr¿yoruz onlarē ºrnek alēp 

bir ­izim yapalēm yerine, k¿p ­izelim dedin 

Elif:  Onu ilk soruda verdiler ilk derste miydi hatērlamēyorum.. 

Ķpek: Ķlk derste hē hē 

Elif:  Orada verdikleri i­in yeniden onu tekrar etmeyi d¿ĸ¿nmedim. 

Ķpek: Tamam 

Elif:  ¢¿nk¿ tekrar ettik­e bunalēyorlar. Zaten biliyoruz havasēna da giriyorlar, niye 

bunlarē tekrar tekrar gºr¿yoruz ĸeklinde. O y¿zden haydi k¿ple baĸlayalēm, 

(dedim). Konuyu da kavradēlar zaten ne, neyle uĵraĸēyoruz, biz ne yapēyoruz, diye. 

O y¿zden haydi k¿ple devam edelim, oradan gidelim, ĸeklinde bir ifade ile devam 

ettim. 

Ķpek: Tamam. Kullandēĵēm kaynaklarēn ºĵrencinin seviyesine uygun olmasē 

gerekli, daha sonrasēnda ise ilgilerini ­ekecek olmalē, demiĸtin. Biraz renkli 

olabilirler diye bahsetmiĸtin. Dersi anlatērken kullandēĵēn kaynaklar nelerdi? 

Daha ºnce bahis ettiĵin gibi ilgi ­ekici ve renkliler miydi? 

Elif:  Iēē GeoGebraônēn bir tanesi renksizdi yani renksiz derken hepsi lacivertti. Bir 

tanesinde ise renkli binalar vardē, burada sokak ºrneĵiyle, haydi birinci sokaktayēz, 

ikinci sokaktayēz. Bunda zaten o sokaklē olanē iĸlerken birle, onun arkasēnda kalan 

sokaĵēn aynē gºr¿nt¿y¿ verdiĵini anladēlar, iĸte bunun simetrik olduĵunu ­ºzd¿ler. 

Ķpek: ¥nden ve arkadan gºr¿nt¿lerin simetrik olduĵunu ­ºzd¿ler. 
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Elif:  Hē hē, bir yerden sonra zaten onu ĸey yaptēm, ēē tamam, buradaki deĵil de buna 

ge­elim. Alt baĸlēĵēnē ēēēē ay alt baĸlēĵēna atladēm onun ­¿nk¿ aynē ĸekli ­izip 

duruyorlardē. 

Ķpek: Anladēm. 

Elif:  Arkadan ºnden, birinin arkasē diĵerinin ºn¿ oluyordu. 

Ķpek: Evet. 

Elif:  Bunu ēē burada sēkmamak adēna tamam ĸimdi yeĸil, pembe renkli bina gelsin, 

mor renkli bina gelsin ĸeklinde. Aa pembe de mi varmēĸ, diyenler oldu. Yeĸil iki 

katlē mēydē, ¿­ katlē mēydē, iĸte dºrt kaylē mēydē, falan, diye soranlar oldu. 

Ķpek: Binalarēn renkleriyle, binalarēn katlarēnē farklē olarak yaptēĵēn i­in... 

Elif:  Aynen ºyle, tahtada ­izerken de ayrēca ēē kalemlerle renklendirmeye ­alēĸtēlar, 

hatta k©ĵētlarēnda falan da renklendirenler vardē. 

Ķpek: Boyadēlar 

Elif:  Evet, daha fazla hani ĸimdi yeĸil ¿­t¿, kērmēzē iki katlē falan ĸeklinde, 

birbirlerine de bir yandan sºyl¿yorlar ben onu hatērlamēyorum sºyleyin falan 

ĸeklinde, o y¿zden de hani birbirlerine aynē zamanda cooperationôē geliĸtirmekte 

vardē orada. 

Ķpek: Anladēm, bir sonraki ders olmasēna raĵmen yani ilk dersin deĵil ēē yine de 

­ocuklarēn daha fazla ilgisini ­ektin ve ilk derse gºre herkes ­izmeye ­alēĸtē. 

Elif:  Evet. Ķlk derste ĸeydi, biraz, GeoGebraônēn kullanēlamayēĸē da biraz ĸey yaptē 

onlarē, burada daha renkli bir yapēyla karĸēlaĸēyor olmalarē da hani ellerinde direkt 

var, ­izmeye gerek yok, oluĸturalēma daha ­ok onlara yºnelik kaldēĵē i­in kolaydē. 

Yani daha fazla ilgilerini ­ekti, kolaydē deĵil de. 

Ķpek: Ve yapabildiler, uĵraĸtēlar en azēndan. Aslēnda biraz bahsettik ama ĸºyle bir 

soru var: Ķlk kazanēmēn alt baĸlēklarēnda yapēlarēn farklē gºr¿n¿mlerinin 

iliĸkilendirilmesi istenir yani ºn, arka, saĵ ve sol gºr¿nt¿lerin simetrik olduĵunu 

sºylemek gerekir diyordun, ēē derste bununla ilgili aslēnda biraz ºrnek yaptēĵēnē 

sºyledin ama tam olarak ne yapmēĸtēn ve bu etkili oldu mu? ¥ĵrenciler simetriĵi 

fark ettiler mi yani saĵ ve sol gºr¿nt¿n¿n simetrik olduĵunu ºĵrenciler fark ettiler 

mi? 

Elif:  Bir s¿re sonra sºylediler zaten biri yansēma dedi, biri simetrik dedi, biri hayēr 

bunlar aynē dese de bir s¿re sonra evet bunlar simetrik diye kabul ettiler. Iēē daha 

sonrasēnda o ikinci etkinliĵimde binalarēn aslēnda daha ºnce de sºylediĵim gibi 
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birinin ºn tarafēnēn diĵerinin arkasē olduĵunu, iĸte saĵ tarafēnēn soldan gºr¿ld¿ĵ¿n¿ 

de kendileri zaten dile getirdi. 

Ķpek: Yani anladēlar.  

Elif:  Yani 

Ķpek: Anladēklarēnē da sºyledikleri sºzlerden mi fark etmiĸ oldun? 

Elif:  Hē hē. Biri sºyle birine hani soruyu sorduĵumda bir tanesi cevap verdi, bir 

baĸkasē parmak kaldērēyordu, sen ne diyorsun aynēsēnē sºyl¿yorum hocam. Peki, 

nasēl aynē?  Falan filan hani kendi c¿mleleriyle de ifade ediĸlerini bir yandan 

gºrmek istedim ama hani aynēsē zaten deyip bērakan ºĵrenciler de vardē 

Ķpek: Hē hē 

Elif:  Onlar i­in de (ĸºyle d¿ĸ¿nd¿m) hani, anlamēĸtēr ­ocuk aynēsē diyebilecek 

kapasitede ise, aynē ĸeyi aynē c¿mleyi kurabildiyse zaten diye ge­tim. 

Ķpek: Tamam. ¥ĵrencilerin gerekli ºn bilgiye sahip olup olmadēĵēnē anlamak i­in 

neler yaptēn? Bunun i­in ilk pre-interviewôda sºylediklerini okuyorum: Ufak bir 

­izim yaptērēp, yaptērarak da hani olup olmadēĵēnē anlarēm demiĸsin ya bir tane 

k¿p veririm, bir tane k¿p veririm mesela hani ­izin saĵdan soldan derim 

sonrasēnda ¿st¿ne sonrasēnda yanēna k¿p ekleyip soru sorarēm dedin ēē bunu 

yapmaya fērsatēn oldu mu? 

Elif:  Bunu bu ĸekilde yapmadēm ama ilk etkinliĵimde ĸeydi, ēē birinci soruyla ēē 

ikinci soru arasēnda bir k¿pl¿k fark vardē ve aynē ĸekildi, sadece y¿ksekliĵinden ēē 

bir taraftan ĸu an k¿p¿n nereye yerleĸtiĵini hatērlamadēĵēm i­in sadece k¿p¿n bir 

taraftan gºr¿nt¿s¿ deĵiĸiyordu. 

Ķpek: Hē hē 

Elif:  Bunu bu ĸekilde ­ºzmeye hani an.. ēē.. 

Ķpek: Anlatmaya ­alēĸtēn? 

Elif:  Ortaya ­ēkarmaya ­alēĸtēm. 

Ķpek: ¥ĵrencilerden biri ºzellikle mi bºyle yaptēnēz dedi. Bir k¿p eklenmiĸ buraya 

dedi. 

Elif:  [G¿l¿yor.] 

Ķpek: Ona nasēl bir tepki verdiĵini hatērlēyor musun? 

Elif:  Onu hatērlamēyorum 

Ķpek: Iēē dedin ki: Evet ºzellikle yaptēm, bir sonrakinde daha da kompleks hale 

gelecek. Yani aslēnda ºĵrenciye de basitten karmaĸēĵa doĵru gittiĵini sºyledin. 

Elif:  Vay be [Gururla g¿l¿yor.] 
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Ķpek: Iēē ºĵrencilerin bu ºn bilgileriyle ilgili bir videomuz var ona bir bakalēm. 

Elif:  K¿plerle oynadēk (diyorlar), oyun olarak gºr¿yorlar h©l© onu 

Ķpek: Herkes ne yaptēĵēnē biliyor, ne yaptēĵēnēn farkēnda. [Videoda ­ocuk verilen 

k¿p¿n, saĵdan, soldan, ¿sten gºr¿n¿mlerini ­izdik, diyor.] 

Elif:  ¢ok iyi deĵil mi? [Gururla g¿l¿yor.] 

Ķpek: Yani senin ne yaptēĵēnē anlamēĸlar, ­ocuk cisimleri saĵdan, soldan, ¿stten 

­izdik, diyor. Diĵeri de evet ºyle yaptēk, diyor. Aynēsēnē d¿ĸ¿n¿yorum ben de. Ve 

derse bºyle bir giriĸ yapmēĸsēn, ēē ºn bilgilerini yoklamak i­in sanērēm hani nasēl 

baĸlayacaĵēm ben diye? 

Elif:  O aĸamaya nasēl gel hani ēē ­izebiliyorlar mē? Yapabildiler mi? Ķĸte ne 

iĸlediĵimizin farkēndalar mē? Bunu anlamak i­in sormuĸtum. Zaten cevaplar tatmin 

ediciydi. 

Ķpek: Yaptēklarēnē anlattēlar. 

Elif:  Biri direkt tanēmē verdi falan [G¿l¿yor.] 

Ķpek: Hē hē 

Elif:  O y¿zden g¿zel oldu bence. 

Ķpek: Ve bu ºn bilgileri alabilmek i­in teknolojiden de yararlanma fērsatēn 

olabilirdi, sen demiĸtin ki ­ok uzun olmayacak ĸekilde ēē iki boyutlu ĸekilleri 

gºsterebilirim ve onlarla ilgili sorular sorabilirim, bunu yapmaya fērsatēn oldu 

mu? 

Elif:  Bunu yapmadēm 

Ķpek: Hē hē 

Elif:  Diye hatērlēyorum. Ama onun da (nedeni) zaten sēkēlēyorlar bir yerden sonra 

en azēndan dersin baĸēnda sēkmayayēm bunu yaparak, kendileri gºrs¿n. Zaten hani 

ben ĸekli gºstereceĵim, ellerindeki k©ĵētta olacak. Hani, basitten karmaĸēĵa giden 

bir yapē, sonu­ta oluĸturuldu, ēē bu y¿zden de hani gerek duymadēm ona. 

Ķpek: Buna gerek duymadēm, diyorsun. Peki, en baĸta ºĵrencilerle yeni 

karĸēlaĸtēĵēnda buna gerek duyup duymayacaĵēna nasēl karar verdin? 

Elif:  Ķlk baĸtaé 

Ķpek: Evet. 

Elif:  Ķlk baĸta ben direkt dalmēĸēm zaten konuya. Daha sonrasēnda, ilk sorudan 

sonra, hani ­ocuklara nerede gºr¿yoruz, nasēl yapēyoruz, falané Nerede 

gºr¿yoruz, nasēl karĸēlaĸēyorsunuz gibi sorularla oraya araya sēkēĸtērmaya ­alēĸtēm. 

Ķpek: Hē hē 
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Elif:  Orada da gerekli cevaplarē verdiler hani. Ondan sonra da ­izmedim, gerek 

duymadēm, bilmiyorum ya da zamanē akēĸē ayarlayabilmek adēna atladēm o kēsmē. 

Ķpek: Hēm gerekli cevaplarē aldēĵēn i­in, yani ºĵrenciler bildiĵi i­in tekrar 

gºstermeye gerek duymadēn mē? 

Elif:  Hē hē aynen 

Ķpek: Yoksa ya zamanēm yetmezse diye bēraktēn mē? Hangisi? 

Elif:  Zamanēm yetmezse diye bir kaygēm yoktu, zamanēm yetmezse zaten bir 

sonraki ders devam edecektik. 

Ķpek: Hē hē 

Elif:  O y¿zden cevaplarē verdikleri i­in,, hani zaten ­ocuklar biliyor, ¿st¿ne 

gitmenin bir anlamē yok diyerek.. 

Ķpek: Diyerek? 

Elif:  Diyerek vazge­tim. 

Ķpek: Tamam. Iēē ºĵrencinin sahip olduĵu bilgi ¿zerine yeni bir bilgi eklemek 

i­in, yani bildikleri ĸeyler var, yeni ĸeyler ºĵretmek istiyorsun teknolojiyi nasēl 

kullandēn? 

Elif:  Var mē video? [G¿l¿yor.] 

Ķpek: [Video izleniyor.] Hemen on dºrd¿nc¿ videoyu a­alēm. ¥ĵrenciler aslēnda 

­izmeyi biliyorlar, pek ­oĵu ­izdi ama bir tanesi ­izemedi sen de onu tahtaya 

­aĵērdēn ĸu an. 

Elif:  Evet. Ellerindeki izometrik k©ĵētta ben gidip ­izsem de, ­izeme 

­izemiyordum. Yani ben de ­izemedim oraya, aynen, orada daha ­ok ­izemeyecekti 

ve ­ocuk ben ­izemiyorum duygusuna (kapēlacaktē). Kapēlmasēn diye gel tahtada 

birlikte ­izelim, arkadaĸlarē da hani ne yaptēĵēnē gºrs¿n belki onlar yardēmcē olur 

ĸeklinde tahtaya ­ēkararak yaptērmayē d¿ĸ¿nd¿m, belki ­ocuk a­ēsēndan tahtada 

­izemeseydi kºt¿ bir sonu­ olabilirdi ama birlikte yaptēk. 

Ķpek: Evet, birlikte yaptēnēz. 

Elif:  Bu ilk k¿p¿n sanērēm bir k¿p¿ (altēgen) halinde ­izen ­ocuk, b¿y¿k 

­oĵunluĵunu ben ­izmiĸim zaten. 

Ķpek: Peki, ºĵrenci ben yapamadēm, diyor tahtada. 

Elif:  Hē hē 

Ķpek: Yine yanlēĸ yaptēm, diyenler var. O y¿zden de tahtada tekrar elle ­izmeyi 

uygun gºrm¿ĸs¿n. 

Elif:  Aynen hē hē 
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Ķpek: Ki bu ĸekil daha ºnce ­izilmiĸ. 

Elif:  Aynen. 

Ķpek: Yani bilgiyi ºĵrenmiĸler ama tekrar ­iziyorlar. 

Elif:  Bunu oturtamayanlar vardē. Ya illa ki o ĸekil arkadaki ikili bir adēm daha ºnde 

olacak ve bunlar birlikte gºr¿lecek dedikleri i­in de ­izemediler. Yani bu y¿zden 

onu tekrar ­izme ihtiyacē hissettim. 

Ķpek: Aynē ĸekli bir daha ­izdim yani benim i­in sēkēntē olmadē, aynēsēnē bir daha 

­izdim yeter ki ºĵrensinler (diyorsun). 

Elif:  Hē hē aynen. 

Ķpek: Tamam. 

Elif:  Yani bir ka­ kez daha ­izebilirdim yani, ºĵrenmedik diyorlarsa. Hani baĸka 

bir tanesini ­aĵērēr, bu sefer altēgenden giderdim kare kare gitmek yerine. Hani o 

­ocuk mesela altēgen ¿zerine gidiyordu, onun bildiĵi yerden de gidebilirdim. 

Ķpek: Bir yandan da ºĵrencilere feedback veriyorsun. 

Elif:  Hē hē, ­izenler vardē ­¿nk¿ o k©ĵēdē ­ºz¿p ­izenler vardē. 

Ķpek: Hē hē, tahtaya kalkan ºĵrenci de o k©ĵēdē kullandēĵē i­in tahtada ēē daha b¿y¿k 

bir ĸekil ­izdi, iki tane kareyi, ēē iki tane noktayē kullanarak ­izdi  ve ilk ­izdiĵi 

ĸekilden daha b¿y¿k bir ĸekil ortaya ­ēktē, belki de daha net gºrebilmiĸ olabilirler 

mi o ĸekilde? 

Elif:  Olabilir, ­¿nk¿ ĸekil b¿y¿d¿k­e hani birbirleri arasēndaki iliĸkiyi daha net 

gºr¿yorlar ayrētlarēn, bu y¿zden de hani tahtada bu ĸekilde, demek ki buraya da bu 

ĸekilde aktarabilirim, biraz daha k¿­¿lterek belki diyerek gidiyorlar. 

Ķpek: Tamam. 

Elif:  ¢¿nk¿ gezerken ĸeyi gºrd¿m, k©ĵētlarda ciddi b¿y¿kl¿kteydi o ĸekiller, hani 

k¿­¿k ­izmeye ­alēĸanlar daha ­izemeyenlerdi. 

Ķpek: Zorlandēlar. 

Elif:  Hē hē 

Ķpek: Hē hē ēē aslēnda bunlar (bu iki soru) birlikte bir sonraki soruya ge­elim. Eĵer 

­ocuklar zorlanērlarsa ­izimde grup ­alēĸmasē yaptērēlabilir, demiĸtin. 

Elif:  Hē hē 

Ķpek: Sēnēfta nasēl bir ­alēĸma olmuĸ bir izleyelim. 

Elif:  Sēnēfta hani ben demedim ama belki eklemiĸimdir ĸu an hatērlamēyorum, bir 

arkadaĸēndan yardēm alabilirsin dediĵimi hatērlamēyorum da birilerine bak ĸuradan 

­iz buradan ekleyebilirsin falan ĸeklinde, dediler. [Videoda grup ĸeklinde, 
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yardēmlaĸarak ­alēĸabilirsiniz ­ocuklar, diyor.] Demiĸim g¿zel, [Gururla g¿l¿yor.] 

sevindim. 

Ķpek: Yani aslēnda denilebilir diyordun ama dedim mi bilmiyorum, dedin. 

Demiĸsin, iyi olmuĸ mu sence? 

Elif:  Ķyi olmuĸ ­¿nk¿ birinin gºrd¿ĵ¿ a­ēdan diĵeri gºrmeyebiliyor. 

Ķpek: Hē hē 

Elif:  Ya o o noktayē sunduĵu zaman hani bak buradan da ­izebilirsin, hani bºyle 

daha kolay oluyor falan, hani diĵer ­ocuk onu keĸfedip onu ºĵrenip daha bir sonraki 

adēmda daha kolay ­izim yapabiliyor. 

Ķpek: Yine akran ºĵrenmesi, diyorsun. 

Elif:  Hē hē, ­¿nk¿ ben dediĵimde yine bir hoca buradan ­izmiĸti, ben de buradan 

­izeyim, deyip hani onu bir sonraki ĸekle transfer edemeyecekti belki. 

Ķpek: Anladēm 

Elif:  Ama o ºĵrenciye diĵer ºĵrenci onun mantēĵēna daha a­ēk bir ĸekilde 

yaptērabiliyordu. 

Ķpek: Anladēm yani ºĵrenci yine ºĵrencinin dilinden daha rahat anlatabiliyordu, 

diyorsun. 

Elif:  Hē hē 

Ķpek: Iēē ders anlatērken ºĵrencilerin ºĵrenmelerini nasēl deĵerlendirdin? 

¥ĵrenip ºĵrenmediklerini nasēl anladēn? 

Elif:  Bakalēm. 

Ķpek: Bakalēm. [Video izleniyor.] Herkes (yaptēĵē cismi) kaldērsēn istiyorsun. 

Elif:  Hē hē, tek tek gezmek hani bir ºĵrenciyi atlayabiliyordum bu ĸekilde hatta 

yapēyordur deyip atladēĵēm ºĵrenciler oluyordu onlara dºnemiyordum, en azēndan 

havada gºreyim, buna gºre kim yapamamēĸ, biraz daha onlara odaklanayēm, hani 

ge­eyim yanlarēna, gerekirse birebir yapalēm, diye havada gºreyime gittim. 

Ķpek: ¢alēĸma- o anda baĸka bir ­alēĸmaya devam edenler bile ĸekillerini havaya 

kaldērmēĸlar, bununla ilgili ne d¿ĸ¿n¿yorsun? 

Elif:  Onlar zaten hani ya yardēm istediler bir s¿re sonra. 

Ķpek: Yok, ĸekillerini doĵru yapēp havaya kaldērmēĸlar. 

Elif:  Hēē 

Ķpek: Benim elimde ĸekil var, kalkan ĸekillerin hemen hemen hepsi doĵruydu. 

Elif:  Doĵruydu. 
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Ķpek: Evet ama ­ocuk ­alēĸmaya devam ediyor bir yandan baĸka bir ­izim yapēyor, 

ĸekilde elinde sana gºsteriyor ve sen gºr¿yorsun, bununla ilgili ne d¿ĸ¿n¿yorsun? 

Elif:  ¢ocuk aktif hem oradan hem oradan (yapēyor). 

Ķpek: ¢ocuk aktif, (diyorsun). 

Elif:  [G¿l¿yor.] 

Ķpek: Daha hēzlē ºĵrenip devam eden bir ºĵrenci olabilir mi? 

Elif:  Olabilir hani ēē ilk sorudan ilk soruyu yapēp diĵer sorulara ge­enler vardē, 

hocam ben onu bozdum diyenler vardē. Tamam, onu yapacaĵēm, hemen yapēyorum, 

hatērlēyorum ben onu hemen yapēyorum diyenler vardē, e ­ocuk zaten ºĵrenmiĸ 

bunu. Eĵer hani o ĸekli tekrar hatērlēyorsa yapabiliyorsa bunu, bozduĵu ĸekli 

anēnda, zaten olmuĸtur yani. ¢izimini de ºnce oluĸturup sonra ­iziyorduk falan 

Ķpek: Iēē oluĸturduĵu ĸekli aynē zamanda ­izmesini de bekliyoruz ºĵrenciden. 

Elif:  Hē hē, bu y¿zden bir sonraki adēma ge­iyordu ºĵrenci kendi i­in, bir yandan 

da tamamlēyor onu. 

Ķpek: Anladēm yani oluĸmuĸ bir ĸekil var ve bu ĸekli ­iziyor da olabilir o anda, 

herkes bana gºstersin diyorsun; hen¿z ­izmemiĸ de olabilir yani hēzlē giden ºĵrenci 

olabildiĵi gibi aslēnda. 

Elif:  Geriden gelen de olabilir, ilk etapta ĸekilleri tamamlamalarēnē bekledim. 

Ķpek: Hē hē 

Elif:  Bu sērada birbirlerini de bekleyip aynē anda m¿dahale edebilecektim, hani aynē 

anda gidecekti t¿m sēnēf bu y¿zden de rahat bir kullanēm hani benim a­ēmdan daha 

avantajlē olacaktē. Her ºĵrenci ne yapabiliyor, bunu gºzlemleyebilecektim. 

Elif:  Bu Ahmeté [Video baĸladē.] 

Ķpek: Tamam. Ahmetôi izleyelim o zaman. [Bir s¿re sonra, video ile ilgili]  

Elif:  Evet.  

Ķpek: ¥ĵrenci kalktē GeoGebraôda yapmak i­in. ¥ĵrenci zaten splitterôdan elindeki 

ĸekli ikinci sēradan baĸlayarak verdi. Dolayēsēyla beĸinci sērayē yanēna koyamadē.  

Elif:  Daha sonrasēnda baĸa dºnd¿k zaten onla. ¢¿nk¿ columnôlardan dolayē (bir 

sonraki sēradan baĸladēĵē i­in bir sēra eksik gelmiĸti.).Bºylece daha rahat yerleĸtirdi.  

Ķpek: ¥ĵrenci uĵraĸēyor ama bir t¿rl¿ yanēna gelecek buton bulamadē. 

Elif:  Evet, deneyerek buldu. ¥tekileri (diĵer k¿pleri) yerleĸtirdi ama oradakini 

­ºzemedi. Daha sonrasēnda ĸey yaptēk zaten.  

Ķpek: Arkadaĸē yardēma geldi. 

Elif:  Hē hē 
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Ķpek: ¢ocuk ne yaptēĵēnē anlayamadē. Sen dedin ki, ĸuradan bak. 

Elif:  ¢¿nk¿ ilk etapta ben de anlayamadēm. Acaba hangisini kullanmēĸtēr, diye 

bakēyorum. Bir yandan da columnlarē inceliyorum, hangisini hi­ kullanmadē. O 

y¿zden o sērada buna yapmamēĸsēn. Hatērlayalēm, sen benim ­antamdan bir ĸey 

aldēn.  

Ķpek: Baĸtan bir daha yapalēm, demiĸsin ve bir daha yapēyorsun. Ve en sonunda 

daé 

Elif:  Ķlk etapta ºnden, ºn ve saĵ arkaya doĵru gidenleri oluĸturdu. Ardēndan 

arkadakini gºremiyorum, diye bir tepkisi vardē. Ondan sonra biraz ­evirdik ĸekli. 

O ĸekilde (­evirince) tamamladē.  

Ķpek: Biri oluĸturuyor, sen yardēm ediyorsun. Zorlanēyor, bunun farkēnda ve yerine 

otururken arkadaĸlarē onu alkēĸlēyor. Bununla ilgili ne d¿ĸ¿n¿yorsun? 

Elif:  Vermiĸler gazē. [G¿l¿yor] Ya, ºĵrenciyi tatmin etmiĸler a­ēk­asē. Bunu 

baĸardēm. Ben o sērada ona teĸekk¿r etmemiĸim sanērēm. [Video devam ettiriliyor.] 

¢¿nk¿ kalkan her ºĵrenciye bir ĸekilde teĸekk¿r etmeye ­alēĸtēm, geldiĵi i­in. 

Ķpek: Tamam. 

Elif:  Atladēklarēm, oldu, olmadē, hatērlamēyorum. Arkadaĸlarē alkēĸlēyor. Zor bir 

ĸekildi. Herkes oluĸtururken zorlandē hatta oluĸturulduktan sonra bile, ¥vg¿ôyd¿ 

sanērēm, h©l© zorlandē.  Bunu dile getirdi. Bunu buradan alalēm, buraya takalēm. 

Burada olmadē bu, falan ĸeklinde. Ama ēmm, oluĸturmasē g¿zeldi. GeoGebraônēn, 

bazēlarē slayderôlarēn nasēl kullanēldēĵēnē da anlamadēĵē i­in, aa yapabildi, diye bir 

alkēĸ geldi.  

Ķpek: Anladēm. 

Elif:  Ne g¿zel yorumluyorum bºyle. 

Ķpek: Bir sonraki sorumuza ge­elim mi? 

Elif:  Hē hē 

Ķpek: Cisimlerin Farklē Yºnlerden Gºr¿n¿mleri konusunu anlatērken kullandēĵēn 

teknolojiler ge­meli k¿pler, Office Ara­larē, GeoGebra ve Smart Board oldu.  

Elif:  Aynen. 

Ķpek: Bu teknolojilerin ºĵrencilerin konuyu ºĵrenmesine olan katkēlarēnē tek tek 

a­ēklar mēsēn? Ge­meli k¿pler nasēl bir katkēda bulundu? 

Elif:  Ge­meli k¿pler ellerinde gºrmelerini saĵladē. K¿plerin ge­meli oluĸundan 

dolayē mutlaka ge­ecek, dedikleri yerler vardē ama bunlarēn ayrē olarak 

kullanēldēĵēnē da (ºĵrendiler). Hani, ikili ikili olarak kullanēldēklarēnē da fark 
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ettikler. Aynē zamanda bunlarē hem arkadan hem saĵdan, soldan, arkadan, ºnden, 

alttan, ¿stten gºr¿n¿mlerini kendileri de ­evirerek, sadece tahtadakini deĵil, 

bireysel hēzlarē ile kendilerine gºre ayarlayarak da ­izdiler.  

Ķpek: Hē hē 

Elif:  ¢izmelerini de kolaylaĸtērdē bir yandan. ¦stten bakēyorum, hatta ­izim ve 

oluĸturma sērasēnda ayaĵa kalkēp ¿stten bakan ºĵrenciler de vardē. Bunlarē 

gºrmeleri a­ēsēndan iyi oldu. 

Ķpek: Evet. 

Elif:  Office Ara­larēôna gelince ellerinde k©ĵētta renksiz bir ĸekildeydi ama 

tahtadan baktēklarēnda renkli bir gºr¿nt¿yle karĸē karĸēyaydēlar. Aynē zamanda ayrē 

bir sayfada ­izmek yerine altēna ­izebiliyor, sorularēn altēndaki kareli k©ĵētlardan, 

izometrik k©ĵētlardan ­izme imk©nē buldular ve hangi ­izimin hangi ĸekle ait 

olduĵunu gºrebildiler. 

Ķpek: Tamam. 

Elif:  GeoGebraôya gelince ­evirebildik, daha b¿y¿k bir ĸekilde gºrd¿ler ve b¿t¿n 

sēnēf gºrebildi. Yani yanēndaki ne yapmēĸ, baĸkasē ne yapmēĸ demek yerine, onu da 

dediler ama daha kendi ĸekillerini birbirleriyle karĸēlaĸtērma fērsatē buldular. Ve 

yeniden oluĸturma fērsatē oluĸturdu. 

Ķpek: Tamam. 

Elif:  Smart Boardôda ise renkli olanlarda yine renklendirdiler. Ya da ne bileyim, 

baĸka ne yaptēk?  

Ķpek: Derslerinin hemen hemen hepsinde ºĵrenciler tahtaya kalktēlar ve smart 

board kullandēlar.  ¥ĵrencilerin tahtaya kalkēp smart board kullanmasēnēn senin 

dersine olan katkēsē ne oldu? 

Elif:  ¥ĵrencilerin daha aktif bir ĸekilde katēlēmē saĵlandē ­¿nk¿ derslerde ­ok fazla 

kullanmalarē istenmiyor. Yani istenmiyor derken, ders dēĸē kullanmalarē istenmiyor 

ve tahtaya kalkmalarē da onlar i­in b¿y¿k bir ºd¿l. Yani tahtaya dokundum ben, 

falan ĸeklinde. Ķlgilerini ­ekti ve orada oluĸturuyor olmak, ne bilim sliderôē 

kullanēyor olmak, ĸekli kareli k©ĵēda orada (smart boardôda) ­iziyor olmak ya da 

sonrasēnda sēnēftan alkēĸ alēyor olmak tahtaya kalkmak i­in de bir basamak oldu 

onlara.  

Ķpek: Kullandēĵēn teknolojilerin yapēlandērmacē yaklaĸēmla ºĵretmeye olan katkēsē 

ne oldu? ¥ĵrencilerin aktif olduĵu, ºĵretmenin yºnlendirdiĵi bir yaklaĸēmla 

anlattēn. 
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Elif:  Aslēnda birlikte gºrd¿k gibi bir ĸey oldu. Hep birlikteydik, benim sadece 

direktif vermem yerine. Ya da ĸºyle yapēyormuĸum [videoyu izleyince fark ediyor], 

ºĵrenciler kendileri dile getirdi, yardēmlaĸtēlar. Birinin gºrmediĵini diĵeri gºrd¿, 

­izdi ya da bir ĸekilde ­izdirdi. ¥ĵrenciler bºyleydi. Kendileri yaparak, yaĸayarak 

ºĵrendi bir yerde, her ne kadar sēnērlē kalsak da. Bana olan katkēsē, banaé 

Ķpek: ¥ĵretmen olarak sana ne katkēsē oldu, profesyonel geliĸimine katkēsē ne gibi 

katkēlarē oldu? 

Elif:  Ķĸ sadece bende deĵildi, karĸēndakine ºĵrencilerin anlayēp anlamamasēna gºre 

ĸekillendirdim (dersimi). Sēnēftaki yºnetimi de kolaylaĸtērdē, biri tahtada ­izerken 

ben diĵerleriyle ilgilenme fērsatē buldum. Bunun dēĸēnda ­ocuk tahtadayken ona 

nasēl yardēmcē olabilirim, onu nasēl yºnlendirebilirim, hani doĵru mu gidiyor, yanlēĸ 

mē gidiyor, bunu ona kērmadan nasēl sºyleyebilirim, bunu da gºrme fērsatēm oldu. 

Hani, kendi geliĸimim a­ēsēndan da bunu GeoGebraôda nasēl yedirebilirim ĸeklinde, 

nasēl sēnēfa entegre edebilirim ĸeklinde ve sēnēfa katkēsē, gºrmemi saĵladē, ne kadar 

kullanabilirim, nereye kadar kullanmalēyēm? Dersin tamamēnda kullanmalē mēyēm, 

iĸte hem ellerindeki materyalle hem de tahtada birleĸtirebilir miyim?  Bunlarē da 

gºrmemi saĵladē.  

Ķpek:  Peki aynē anda ikisini yapabildin mi? Yani nasēl gºrd¿n? 

Elif:  Ķlk ºnce ellerinde oluĸturdular. Ardēndan GeoGebra ile devam ettik. Kontrol 

etmelerini saĵladē, benim de aynē zamanda orada gºr¿p ºĵrencilerin eline bakmam 

ya da ºĵrencilerin ellerinde gºr¿p s¿rekli iki sayfa arasēnda git gel yapmak yerine 

ºĵrencilerin ellerinde gºr¿p orada m¿dahale etmemi saĵladē. ¥yle. 

Ķpek: Tamam. Teĸekk¿r ediyorum. 

Elif:  Ben teĸekk¿r ederim. 

Ķpek: Ekleyeceĵin herhangi bir ĸey var mē? 

Elif:  Yo, yok.  

Ķpek: Zaman ayērdēĵēn i­in ­ok saĵ ol. 
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APPENDIX K . INFORMED CONSENT FORM  

 

  






















