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The study aims to identify the educational technology used in elementary science and
technology courses, and to determine their advantages and limitations. Based on this
aim, 393 thesis and dissertations related with the usage of educational technology in
science and technology courses published between 2012 and 2016 in national thesis
center, which is a service of Publication and documentation department of Higher
Education Council, were examined. This investigation was conducted through Scoping
Review and 12 doctoral dissertations and 34 master’s thesis were analyzed. The
procedure followed to use this method is the framework proposed by Arksey and
O’Malley (2005). PRISMA (2009) model was used during the thesis selection process.
According to the results, significant differences were observed in 91% of the thesis
listed for academic achievement; in 78% of the thesis listed for the effect on the
attitude toward science and technology course; and in 77% of the thesis listed for the
effect on knowledge persistence. In the thesis and dissertations listed in the current
study, quasi-experimental method was mainly used (89%) and mixed-methods were
leastwise used. In these thesis and dissertations, achievements and persistence tests,
attitude and motivation scales, and open-ended questions were used as the data
collection instrument.
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Bu ¢alisma ortaokul fen ve teknoloji derslerinde kullanilan egitim teknolojilerinin neler
oldugunu belirlemek, avantajlarini ve sinirliliklarini tespit etmeyi amaglamaktadir. Bu
baglamda 2012-2016 yillar arasinda Yiksekogretim Kurulu Yayin ve Dokiimantasyon
Daire Baskanligl kapsaminda hizmet veren Ulusal Tez Merkezinde yayimlanmis egitim
teknolojilerinin fen ve teknoloji derslerinde kullaniimasi ile ilgili 393 tez galismasi
incelenmistir. Tez se¢im siirecinde PRISMA (2009) modeli kullanilmistir. Bu inceleme,
Kapsaml Belirlenmis Tarama Galismasi yontemi kullanilarak yapilmis ve 12 doktora ve
34 yiiksek lisans tezi analiz edilmistir. Bu yontemin kullanimi igin izlenilecek yol Arksey
ve O’ Malley (2005)’in ortaya koydugu cerceve dahilinde yirutalmustir. Calismanin
bulgular incelendiginde akademik basari igin listelenen tezlerin %91 ’inde, fen ve
teknoloji dersi tutumuna olan etkisi listelenen tezlerin %78,2'sinde, egitim
teknolojilerinin bilgi kalicihgina etkisi listelenen tezlerin %77’sinde istatistiki agidan
anlamh bir farklilik oldugu goérilmektedir. Calismada listelenen tezlerin genelinde
(%89) yari deneysel yontem kullanildigl, az da olsa karma yénteminde tercih edildigi
gorulmektedir. Bu yontemlerin kullanildigi tezlerde ise veri toplama araci olarak basari
ve kalicihk testleri, tutum, motivasyon vb. olgekleri ve agik uglu sorulara
rastlanmaktadir.
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Introduction

The use of contemporary and cutting-edge Information and Communication Technologies (ICTs) by the
teachers in developed countries is amongst one of the proxy factors for the success of education. In this
regard, teachers’ competencies and qualifications have a great importance (Bal & Karademir, 2013).
Teachers’ competencies were first investigated by pedagogue Shulman. According to Shulman (1986)
pedagogical content knowledge (PCK) is one of the significant factors for understanding a teacher’s level of
proficiency. PCK is a combination of a teacher’s use of both content knowledge (CK) and pedagogical
knowledge (PK). The development of technology after 1980s and the prevalence of the use of technology in
daily lives also enabled the use of them for educational purposes. Mishra and Koehler (2009) emphasized
the influence of technology on teachers’ competencies and proposed technological pedagogical content
knowledge (TPCK). This framework combines content knowledge (CK), pedagogical knowledge (PK) with
technological knowledge (TK) for a more effective teaching-learning processes. According to this model,
teachers’ technological competency is not complementary without other specific knowledge spaces. For a
more effective instruction to take place, content, pedagogy and technology should be used together in
accordance with each other.

Technology is being utilized for supplementing teaching-learning processes across diverse disciplines
including but not limited with science education, mathematics education or literature education. Amongst
those, science education differs from other disciplines with respect to the use of technology (Tasgi, Yaman,
& Soran, 2010). Through the regulations of the Ministry of National Education in 2004-2005 the name of the
course “Science Education” was replaced with “Science & Technology Education” which resulted in an
integration of educational technologies into science education. When the content of science education is
examined with respect to curriculum it is seen that there are abstract concepts with a dynamic structure
(Kahyaoglu, 2011). For this reason, the expectations for a more technology supported instruction increased.
Through the use of rich materials including animations, simulations, podcasts or videos learning
environments become richer with respect to media used for teaching-learning processes. The use of rich
media enables students to activate different sensory systems (Kahyaoglu, 2011). Other than the use of such
rich media, the use of educational technologies with contemporary resources available and accessible
through the internet, CDs, electronic documents, digital worksheets or online learning environments where
reciprocal information exchange takes place provide different opportunities as a learning space (Tasgl,
Yaman, & Soran, 2010). These opportunities have the potential of increasing students’ attention towards
the lessons and make those lesson more understandable. Jimoyiannis and Komis (2001) stated that
integrating science education courses with educational technologies makes it easier to establish the
learning objectives, enhances students’ capabilities that they should have within science education courses
and saves time during the instruction. In other words, the use of educational technologies in science
education courses provides an alternative to overcome the barrier of explaining concepts and content of
science along with supporting the constructivist way of knowledge building. The new curriculum of Science
and Technology course underpins the constructivist approach. The role of a teacher in student-centered
classrooms is not the one instructing the prescribed knowledge but to guide students for constructing their
own knowledge. This approach enables students to experience learning processes by actively involving into
learning processes (Erdogan, 2007). Furthermore, “the knowledge retention is satisfied as students get
involved into learning processes” (Erdogan, 2007).

Teachers are one of the most important stakeholders of technology integration into science and
technology courses (Kahyaoglu,2011). Science and technology is amongst one of the most difficult courses
and using the current and cutting edge technologies along with qualified teachers will enable to overcome
that difficulty. In this regard, it is important for teachers to have the required skills and competencies for
technology integration into teaching-learning processes. Hence, it gets prominent to investigate the current
state of the art for the use of educational technologies, its benefits and barriers in science and technology
education. From this perspective, this study will illustrate the current use of educational technologies in
science and technology courses along with its benefits and barriers encountered during the process.
Furthermore, it will enables teachers and researchers to draw a picture of the literature concerning the use
of educational technologies in science and technology courses. There are numerous studies that focused on
the use of educational technologies, but there is a constant need for renewing those studies as the related
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studies increase day by day. For instance, Karamustafaoglu (2015) conducted a study on the trends in
science and technology education and concluded eight different themes. Along with carrying out literature
reviews based on research articles, there is also a need for investigating thesis and dissertations with
respect to the use of educational technologies in science and technology courses.

This study primarily aims at investigating two perspectives with respect to use of educational
technologies in Science and Technology courses at the secondary school level. First, the study examines
which of the educational technologies are being utilized. Second, the study also investigates the benefits
and barriers of using educational technologies in those courses. For this reason, thesis and dissertations
concerning the use of educational technologies in Science and Technology Courses published between 2012
and 2016 were included to answer the research questions.

Method

The study investigated thesis and dissertations on the use of educational technologies in Science and
Technology courses in Turkey. The method of scoping review was underpinned to answer the research
questions. The stages of the scoping review were carried out as proposed by Arksey and O’Malley (2005).
These stages are (1) determining research questions, (2) identifying relevant studies, (3) selecting studies,
(4) charting the studies, and (5) summarizing and reporting the results. This five-stage framework was
followed to be able to answer the research questions.

Determining Research Questions

The primary focus of the scoping review was the investigation of the use of educational technologies,
specifically in the context of Science and Technology courses. To be able to draw a holistic picture of the
current state of the art concerning the use of educational technologies in Science and Technology courses,
following research questions were posed:

1. Does the use of educational technologies in Science and Technology courses influence the academic
achievement? If so, how?

2. Does the use of educational technologies in Science and Technology courses influence the attitudes
toward the courses? If so, how?

3. Does the use of Educational Technologies in Science and Technology courses influence the knowledge
retention? If so, how?

4. Does the use of Educational Technologies in Science and Technology courses influence the success of
scientific process? If so, how?

5.  Which of the research methodologies were used in thesis and dissertations?

6. Which of the data collection tools were used in thesis and dissertations?

Identifying Relevant Studies

The search term ‘Science and Technology Course’ was determined to be able to reach broad range of
thesis and dissertations on the use of educational technologies in Science and Technology courses in
Turkey. The reason for the use of such a broad search term was to draw diverse examples of related thesis
and dissertations. Afterwards, numerous inclusion and exclusion criteria were determined for the selection
of appropriate studies. These criteria were determined based on the studies that were reached through the
use of search term; that is, ‘Science and Technology Course’. These criteria were illustrated in Table 1. To
draw the current situation of the use of educational technologies in thesis and dissertations, the last five
years (2012-2016) was determined as a basis for publication date. The database of Council of Higher
Education Thesis Center was utilized to reach the relevant studies. The primary reason for selecting this
database was due to fact that it contains thesis and dissertations carried out in Turkey.
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Table 1.

Inclusion and exclusion criteria

Criteria Inclusion Exclusion

Time period The last five years (2012-2016) Thesis and dissertations published
outside of these dates

Study focus Formal education context (Secondary  Studies included informal

school level)

educational context

Focus of literature

Activities in formal education context
and results of those activities (e.g.
academic achievement, knowledge
retention, scientific process abilities,
attitude)

Thesis and dissertations carried out
between 2012-2016

The use of educational
technologies outside of Science
and Technology course, irrelevant
Science and Technology courses

Sample

6th grade science and technology
course, the use of educational
technologies in “granular structure of
particulars” and its influence of
academic achievement and
knowledge retention

7th grade science and Technology
course, the use of Educational
Technologies in “symmetry” and
its influences on academic
achievement and knowledge
retention

Selecting Studies

The key term ‘Science and Technology Course’ was used for the selection of thesis and dissertations on
the database of Council of Higher Education Thesis Center. The search was initiated on December, 06, 2016.
The search was resulted in 49 dissertations and 344 thesis. Based on the inclusion and exclusion criteria
titles and Abstracts of the Studies were examined. The determination of the relevant thesis and
dissertations were carried out based on the PRISMA (2009) model (Moher, Liberate, Tetzlaff, Altman, &
PRISMA Group, 2009). The process of selecting Studies was illustrated in Figure 2.

Studies identified
through the use of search
term (n=393)

!

Records screened

Studies excluded

(n=393) > (n=276) >
\ 4
Stu.di.es_ _asseSfed for ) Studies excluded >
eligibility (n=115) (n=67)

A4

Final studies in review
(n=47)

The limit for content area

The limit for publication
date

Figure 2. PRISMA flow diagram for the selection of thesis and dissertations
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Finding of the Thesis and Dissertations.

Author Ozdemir, A. M. Sever, D. Giigliier, E. (2012) Celiker, H. D. Dasdemir, . Giirbiiz, F. (2012) Oztiirk, N. (2013)
(2012) (2012) (2012) (2012)
Sample 5th grade / 25 7thgrade /25  7thgrade /35 7th grade 8th grade /37 6th grade /45 6th grade / 43 Student
Student Student Student Student Student
Educational  Conceptual Research Activities Project Based Animation 7E Learning Model 5E Learning Model
Technology  Change Texts ve Based improving Learning
Concept Maps Learning Science Literacy
Dependent Academic Student Academic Academic Academic Academic Academic achievement
Variable achievement Resistance achievement achievement achievement achievement Motivation towards learning
Attitude towards Attitude towards Attitude towards Permanence Permanence science
Science and Science and science and Scientific Attitude towards science and
Technology Lesson Technology Lesson technology process skills technology lesson
Motivation Scientific Process Creative Thinking Scientific process skills
Skills Academic self-efficacy
Results It has been observed It can be The academic It has been found Use of it is found out that 7E learning model has been a
that the students' stated inquiry-  achievement of that the use of animation in materials based on 7E significant influence on students'
achievements based learning  students has had a project-based Science and learning model scientific process skills, academic
increased but the approach used significant impacton  activities in Technology support significantly achievement, motivation for
attitudes and inscienceand  the attitudes science and lessons has a students achievement  learning science, self-efficacy
motivations towards  technology towards science and  technology statistically and permanence level. towards science and technology
the lessons were not  teaching has technology and the course has a significant In addition, according course and attitude.
affected in the positive effect  level of scientific positive effect on effect on to interview it is
courses in which the  on student process skills. students' students' identified that
conceptual change resistance academic success,  academic students have positive
approach was behaviors. scientific achievement,  views.
applied. creativity and retention of
attitudes towards knowledge
the course. and scientific
process skills.
Author Sunkiir, M. 0. Cakar, E. Demirgali, S. (2014) Uyanik, G. (2014) Asiroglu, S. Parsa, M. K. (2016) Yurt, Y. (2012)
(2013) (2013) (2014)
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Sample 7th grade / 79 7thgrade /59  7thgrade /48 4th grade / 50 5th grade /39 8th grade /49 6th grade / 128 Student
Student Student Student Student Student Student
Educational Reflective Research Science-Technology-  Conceptual Active Collaborative inquiry-  5E Learning Model
Technology Thinking by Based Society Approach Change Learning Based Learning
Supported Learning Teaching
Predict-Observe-
Explain Method
Dependent Academic Academic Attitude towards Academic Academic Attitude towards Academic achievement
Variable achievement achievement Science-Technology-  achievement achievement Science and Attitude towards Science and
Attitude to the Attitude Society Attitude towards Permanence Technology Lesson Technology Lesson
learning domain towards Creativity Science and Problem Creativity thinking
Scientific process  Science and Scientific process Technology Lesson-  solving ability ~ inquiry learning
skills Technology skills Applying Motivation
Academic risk- Lesson concepts skills Motivation for
taking Concept learning science
teaching Misconception
Metacognition
awareness
Results The application Students' The application The conceptual It has been While the creative The application has had a
significantly achievement, contributed change approach found that thinking skills of significant impact on the
influenced the concept positively to the has been found to the students were academic achievement of
academic learning and development of improve the application significantly affected,  students and their attitudes
achievement of attitudes scientific process achievement of significantly attitudes towards toward science and technology.
students, towards skills, concept students, attitudes enhances the science and
permanence of Science and implementation, and motivations successes, technology lessons
information, Technology attitude and towards lessons, problem and questioning skills
attitudes towards  course in favor  creativity of and reduce solving skills were not significantly
the unit, scientific  of students. conceptual and retention  affected.

process skills, and
academic risk
taking skills.

experimental
group while
there isn't any
meaningful
difference
between their
metacognition

misconceptions.

of knowledge.
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awareness.
Author Ozer, M. (2012)  Orunly, E. E. Celik, K. (2014) Erdemir, N. (2012) Ozahioglu, B. (2012) Tercan, i.(2012)  Fidan, K. E.(2012)
(2012)
Sample 6th grade / 46 7th grade / 48 6th grade / 48 Student 8th grade / 36 6th grade / 77 7th grade / 65 7th grade / 68
Student Student Student Student Student Student
Educational Computer Cooperative Research Based Animation Project Based Smart Board Computer Based
Technology Assisted Learning Learning Learning Mind Mapping
Education Method
The Academic Academic Academic achievement  Academic Academic Academic Academic
Dependent achievement achievement Attitude towards achievement achievement achievement achievement
Variable Science and Technology Attitude towards Attitude Attitude towards
Lesson Science and towards Science  Science and
Scientific process skills Technology Lesson and Technology  Technology
Scientific process Lesson Lesson
skills Motivation Permanence
Results The It can be said that It is thought that the The application of It has come to the The smart The computer-
implementation  the cooperative usage of inquiry based the computer aided  conclusion that board had a based mind
of computer- teaching method learning will increase animation method project-based positive effect mapping activities
assisted has a positive students' achievement has increased the learning has on the students'  have positively
instruction effect on the and will develop their achievement of the  contributed positively  academic influenced the
significantly academic science process skills students. to students' attitudes  achievement academic
increased the achievement of and attitudes toward towards scientific and attitudes achievement of
achievement of  the students. science and technology. process skills, towards the students, their
students. attitudes towards lesson, but had persistence and
science and no significant their motivation
technology, and effect on their towards the
academic motivation. lesson.
achievements.
Author Cetin, E.(2012)  Bastem, Ayverdi, L. (2012) Orhan, A. (2012) Tarkan, A. (2012) Tirksoy, E. (2012) Ermis, F. U.(2012)
E.(2012)
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Sample 7th grade / 64 6th grade / 77 8th grade / 30 6th grade / 40 7thgrade/2Students 5th grade / 121 6th grade / 34
Student Student Student Student Student Student
Educational Caricature Mind Maps Implementation Alternative Computer Assisted Teaching Enriched Smart Board
Technology of Scientific Assessment Education, Laboratory With Active
Creative Activities Studies Learning
Activity Techniques
Dependent Academic Academic Academic Academic Academic Academic Academic
Variable achievement achievement achievement achievement achievement achievement achievement
Attitude Scientific creativity Permanence Attitude towards Attitude toward Motivation
towards  the Science and Electricity in
environment Technology Lesson Daily Life unit
Results Using It has been seen  Results of the study Alternative The achievement and Enriched teaching While the use of
caricature in that the have shown that measurement and attitudes of students with active learning smartboards in
science  and achievements activities increased evaluation in the experimental techniques the lessons did
technology of the students scientific creativity techniques have group with computer- shown not have a
lessons,  will are more and academic  significantly assisted  instruction students have significant effect
increase  the successful in achievements of increased the differed significantly significant effect on  on student
academic the courses students. achievements of from those the academic achievement, it
achievement conducted by students. control group with achievement positively
and will  the mind laboratory-based attitudes towards influenced
provide mapping instruction. the unit. students'
contributionto  method. motivation
their attitudes. towards their
lessons.
Author Aktas, M. Dirim Ozyurt, A.  Yildirnm, N. (2013) Kaman, A. (2013) Kocabas Yilmaz,  Yazman, i. (2013) Ozdogru, E. (2013)
(2013) (2013) S.S.(2013)
Sample 7th grade / 32 7th grade / 66 5th grade / 83 7th grade / 60 5th grade / 70 7th grade / 55 6th grade / 52 Student
Student Student Student Student Student Student
Educational Web-Based Cooperative MEB Vitamin Video Films Electronic Cooperative Lego Mindstorms NXT
Technology Distance Learning Software Prepared By The Journal Assisted  Learning/ Jigsaw
Education Students Research-Based  Technique

Learning
Strategy

5E Learning Model
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Dependent Academic Academic Academic Academic Academic Academic Academic achievement
Variable achievement achievement achievement achievement achievement achievement Scientific process skills
Attitude Reflective thinking Attitude Permanence Attitude towards
towards Science towards Science Science and Technology
and Technology and Technology Lesson
Lesson Lesson
Attitude Scientific
towards process skills
computer
Results Web-based The cooperative  The MEB vitamin It has been seen The academic As a result of the The students in the
distance learning software has been that teaching achievement of  activities, there was experimental group
education did method has found to enhance science and students has no significant developed positive
not significantly proven to students' academic  technology lessons been positively difference between attitudes toward the
affect students' significantly achievement and made with video impacted but the achievement science and technology
attitudes enhance the reflective thinking films prepared by there is no scores of the students  course, increased their
towards the success of skills. students is effective  significant and the retention test academic achievement,
course, students. in increasing difference in achievement scores. and finally developed
although it student attitudes and their science process
seemed to have achievement. scientific skills.
a significant process skills.
effect on
student
achievement
and  attitudes
towards
computer.
Author Demirci, G. Glnes, M. N. Aktas, S. (2015)  Demirci, E. (2016) Cetin, Y.S. (2013) Sayin, S. (2015) Keles, M. (2015)
(2013) (2013)
Sample 7th grade / 30 7th grade / 84 7th grade 7th grade 6th grade 7th grade 7th grade
student student
Educational Humour And 3D Visual Smart Board Student Diaries The Prediction- Concept Cartoons Problem Based
Technology Caricature Material Observation-Explain Learning

(POE) Strategy
Enriched by
Animations
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The Academic Academic Academic Academic Academic Academic Academic
Dependent achievement achievement achievement achievement achievement achievement achievement
Variable Motivation Attitude towards Permanence Metacognitive skills inquiry learning Permanence
Science and Motivation
Technology
Lesson
Concept learning
Permanence
Results In the science It is seen that 3D The use of The use of student Animation-supported  While the use of Problem based
and technology  visual materials, smart boards in  journals has Prediction- concept cartoons in learning has led to an
lessons using academic lessons has increased the Observation-Explain the lessons did not increase in the
humor and success, students' increased the success of students  (POE) strategy has lead to a significant success of learners,
cartoon, it can attitude to the students but has not had a led to an increase in difference in the but notto a
be said that the  lesson and successes and meaningful effect the success of the success of the significant increase in
students are conceptual permanence of  on their cognitive students. learners, it also ledto  the permanence of
more successful  permanence. knowledge. skills. anincrease in knowledge.
and motivated interrogative learning
than the skills and motivation.
traditional
methods.
Author Turkhan, S. (2013) Erdag), S. (2014) Yenice, E. (2014) Kistak, 0. (2014) Kilit, U. (2013)
Sample 8th grade 7th grade 8th grade 8th grade 7th grade
Educational Concept Maps Station Technique 7E Learning Model Context-based learning Computer-Assisted Laboratory Method
Technology
The Academic achievement Academic achievement Academic achievement Misconception Academic achievement
Dependent Attitude towards Science and Technology
Variable Lesson
Results The use of concept maps  The application of The application of the 7E  The application of a life-  The application of the computer-assisted

in science and
technology lessons has
increased the success of
students.

station technic in
science and technology
lessons has led to an
increase in the success
of students.

learning model in
science and technology
lessons has led to an
increase in the success
of students.

based approach to
science and technology
lessons has led to
increased student
attitudes towards the
lesson.

laboratory method in science and
technology course has resulted in an
increase in students' achievements and
attitudes towards the course.
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Result

Findings about Application of Educational Technologies influences on academic achievement in Science
and Technology Education

To find out investigate effect of educational technology on academic achievement it was examined
43(91%) thesis. Results showed that 41 thesis indicated that using educational technologies made
statistically significant differences in academic achievement of individuals. In other 2 thesis it does not find
significant differences. The effect of educational technologies on academic achievement was
summarized in Table 3.

Table 3.
The effect of educational technologies on academic achievement

Statistically significant 1,3,4,5,6,7,8,9,11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,

differences 27,29, 30, 31, 32, 33, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 47
Not significant
Difference 28,34,

Findings about Effect of Educational Technologies on the Attitude towards Science and Technology
Education

In 18 (38%) of the thesis examined, the effect of the education technologies, used in science and
technology course, on attitude toward this course was examined. There was a significant difference in
the attitudes of the students towards science and technology lessons in 15 out of 17 thesis. In the
three dissertations, there was no statistically significant difference in the attitudes of the
students.

Table 4.
Effect of educational technologies on the attitude towards Science and Technology

Statistically significant
differences
Not significant Difference 1, 13, 33

3,4,7,8,9,11, 14,17, 19, 20, 21, 26, 29, 35, 37,47

Findings about Effect of Educational Technologies on Knowledge Persistence of Science and Technology
Education

The effect of the education technologies on the persistence of information learned in science and
technology lessons was examined in 9 (20%) of the thesis examined. According to findings, 7 of the thesis
showed a significant difference in the permanence of learned information. In the other 2 thesis, there was
no significant difference in the permanence of the information summarized in Table 5.

Table 5.

The Effect of education technologies on knowledge persistence of science and technology course
Statistically

significant 5,6, 8, 20, 24, 36, 37

differences
Not significant

Difference 33,41
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Findings about Effect of Educational Technologies on the scientific process success in Science and
Technology Education

In 9 (19%) of the thesis examined the effect of educational technologies on scientific process skills was
found. According to findings, there was a meaningful difference in the scientific process skills of the
students in 7 of the thesis but there was no meaningful difference in the remaining 2 thesis.

Table 6.

Effect of Educational Technologies on the scientific process success in Science and Technology Education
Statistically significant differences 3,5,7,8,10,19, 35

Not significant Difference 17,33

Research Designs Used in the Thesis

In order to determine the effectiveness of educational technologies, quasi-experimental method was
used in 41 (89%) the thesis. The mixed method, both the qualitative and the quantitative method together,
was used in 5 of them. The quasi-experimental method was applied as qualitative method and the
descriptive method was applied for quantitative method in 3 thesis using mixed method. The remaining 2
thesis were utilized case study as the quantitative method. The research designs used in the thesis are
shown in Table 7.

Table 7.
Research Designs of the Thesis
Design Thesis
1,3,4,5,6,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 20,
Quasi-experimental 21, 22, 23, 25, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,

37,38, 39,40,41, 42,43, 44, 45, 46
Mixed (Quasi-experimental & Descriptive method) 2,18, 19
Mixed (Quasi-experimental &Case-Study) 7,24

Data collection tools used in thesis examined

In the thesis examined, the data collection tools used to determine the effect of the use of educational
technologies in science technology courses on various variables (attitude / academic achievement, etc.)
These tools can be gathered under the headings of test, questioner and open-ended questions. In many
studies more than one data collection tools are used. Data collection tools are shown in Table 8.

Table 8.
Data Collection Tools
Tool Thesis
1,2,3,4,5,6,7,8,9, 10,11, 13, 14, 15, 16, 17,
Test (Achivement & Retention) 18,19, 20, 22, 23, 24, 25, 26, 27,28, 29, 30, 31, 32,

33,34, 36, 37, 38, 40, 41, 42, 43, 44, 45, 46.
1,3,4,7,8,10,11, 12, 13, 16, 18, 19, 20, 21, 25, 27,
28,32,334

Open-ended questions 2,5,6,7,15, 19, 20, 22, 23, 24, 31, 32, 34, 40, 43, 45

Questioner (Attitude / Motivation etc.)

Discussion & Conclusion

The purpose of the study is to identify the educational technologies used in elementary science and
technology courses, and to determine their advantages and limitations. Based on this aim, the master’s
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thesis and doctoral dissertations regarding the use of educational technology in science and technology
courses and conducted in the last five years (2012-2016) were investigated.

The researcher of the thesis mostly preferred quasi experimental method (89%) and some of them
utilized mixed method. Test, questioner and open-ended questions were used for data collection. In many
studies more than one data collection tools were applied. Especially in the last decade, it was spoken about
the transition from a quantitative paradigm to a qualitative paradigm in the field of educational studies.
However, the result of this study does not confirm this. As it can be seen, the semi-experimental method
was used in nine without every ten studies. Besides this, motivation and attitude studies keep up to date.

The results of the study showed that statistically significant difference was reported in most of the thesis
and dissertations (91%) listed for academic achievement. In addition, it was revealed that statistically
significant differences were reported in more than half of the thesis and dissertations (78%) listed for the
attitude toward science and technology course. Thus, it can be concluded that the use of educational
technology in science and technology courses positively affect students’ academic achievement and
attitude in this course. As the reason of these results, it can be stated that educational technology usage in
science and technology courses, in which abstract concepts and complex topics are covered, enrich
instructional environment and provide persistence by addressing multiple sensory organs (Kahyaoglu,2011).
In a literature review conducted by Bacanak, Degirmenci, Karamustafaoglu, and Karamustafaoglu (2011),
the method used in science education studies were examined and it was underlined that experimental
method is the mostly used one. Another category in which significant difference was found is the effect of
technology on knowledge persistence. In more than half of the reviewed studies (77%), the use of
educational technology in science and technology courses provided persistence. These finding indicate that
use of educational technology in science and technology courses provides persistence and supports
academic achievement. These results highlight the importance of the use of educational technology such as
audio, video, animation, and simulation. It was clearly observed that these Technologies are more effective
for persistence and academic achievement compared with the traditional methods.

In most of the thesis and dissertations (77%) included in the study, significant differences were observed
in terms of scientific process skills. According to this finding, conducting science and technology courses
based on the scientific process skills (experimenting, interpreting data, hypothesizing etc.) is more
successful than the traditional methods. The similar findings were found in the studies related with the
scientific process (Geban,1990; Arslan,1995; Ercan,1996; Dogru6z,1998; Temiz, 2001). On the other hand,
the study conducted by Ercan (1996) revealed that such factors as allocated time for science and technology
course, crowded classrooms, intensive course content, lack of laboratory or lack of equipment negatively
affect the development of the scientific process skills.

From all these results we can say that presented study explored that the current literature shows us the
use of educational technology has a significant effect on science education. It can be deduced from these
results that it would be beneficial to increase technology support at all levels where science education is
carried out.

Especially when the "STEM" approach is considered, the use of technology besides science, mathematics
and engineering will become even more important in primary and secondary education in the coming years.
In our country, which is the greatest dynamism of well-trained human power, it will be a very important
benefit to make science education peaceful and co-operating with science. On the other hand, using this
connective approach in Educational Faculties teaching pre-service science teachers will lead them to utilize
with similar activities when they start teaching in primary and secondary schools. Overall the result of the
study can motivate both teacher and teacher educators to use educational technology in science classes.
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Tiirkge Siirimiui

Girig

Gelismis toplumlarda egitimin basariya ulasabilmesi icin 6gretmenlerin giincel bilgi ve teknolojiyi
kullanmasi 6nem tasimaktadir. Bu nedenle egitimin basariya ulasmasinda 6gretmenlerin nitelikleri ve
yeterlilikleri buyik 6nem tasimaktadir (Bal ve Karademir, 2013). Bir 6gretmenin yeterliliginin 6lgilebilmesi
de ilk olarak pedagog Shulman tarafindan incelenmistir. Shulman’a (1986) gore bir 6gretmenin pedagojik
alan bilgisinin(PAB) incelenmesi meslegindeki uzmanlik bilgisini 6grenmede en etkili kavram oldugunu
soyler. Bu baglamda pedagojik alan bilgisinin bir 6gretmenin alan bilgisi(AB) ve pedagojik bilgisinin(PB)
birlikte kullanimi sonucu ortaya ¢ikacagini vurgulamistir. 1980’ li yillardan sonra teknolojik gelismelerin
artmasi ve hayatimiza giren teknolojik cihazlarin kullanimi egitim ortaminda da teknoloji kullanimini
artirmistir. Mishra ve Koehler (2009) teknolojinin 6gretmen yeterliligine etkisini vurgulayarak teknolojik
pedagojik alan bilgisini(TPAB) ortaya atmistir. Ortaya atilan bu model etkili 6gretim igin alan bilgisi(AB),
pedagoji bilgisi (PB)'ne teknoloji bilgisi(TB) de eklenerek teknolojik pedagojik alan bilgisi(TPAB)
olusturmaktadir. TPAB modeline gére 6gretmenlerin sadece teknolojik bilgiye sahip olmalari yeterli degildir.
Bunun yani sira etkili 6gretimin saglanabilmesi icin 6gretim sirecinde icerigi, pedagojiyi ve teknolojiyi
birbirinden ayirmadan bir bitiin olarak uygulanmalidir.

Teknoloji, egitimde fen ve matematik temel olmak lizere bircok alan derslerinde 6gretimi desteklemek
amaciyla kullanilmaktadir. Fen bilgisi dersinin teknoloji kullanimi konusunda ayricalikli bir konuma sahiptir
(Tasg1, Yaman ve Soran, 2010). Milli Egitim Bakanhginin 2004-2005 Egitim-Ogretim yilinda yaptig degisiklikle
fen bilgisi dersi “Fen ve Teknoloji Dersi” olarak degistirilmis ve fen bilgisi dersi ile egitim teknolojileri
bitinlegsmistir. Fen dersi icerigi bakimindan incelendiginde soyut kavramlarin yer aldigi, karmasik konularin
bulundugu dinamik bir yapiya sahip oldugu goérilmektedir(Kahyaoglu,2011). Bu sebeple yenilenen fen ve
teknoloji dersiyle icerige doniik teknolojik beklentiler de artmustir. Derslerin gesitli materyaller (ses, video,
animasyon, similasyon) kullanilarak anlatiimasi 6gretim ortamlarinin zenginligini artirarak 6grencilerin
birden fazla duyu organini kullanmasina olanak saglamaktadir (Kahyaoglu,2011). Diger yandan ders
kitaplariyla paralel hazirlanan giincel kaynaklar; uygulama cd’leri, elektronik dokiimasyonlar, dijital calisma
yapraklari ve bilgi alisverisinin gerceklestigi cevrimici gorismeler sunan internet platformlari gibi birgok
O0grenme ortami sunmaktadir (Tasgl, Yaman ve Soran, 2010). Bu 6grenme ortamlari da 6grencilerin derse
olan ilgisini olumlu ydnde etkileyerek dersi daha anlasilir kilmaktadir. Alan yazin incelendiginde fen dersine
egitim teknolojilerinin entegrasyonu ile istenen hedef davranislara daha kolay ulasildigi, 6grencilerin fen
dersine karsi sahip olmasi gereken becerilerinin gelistigi ve icerigin aktarilmasinda zamandan kazang
sagladigi belirtilmistir (Jimoyiannis & Komis, 2001). Bir baska ifadeyle egitim teknolojilerinin fen ve teknoloji
derslerinde kullanarak kavramlarin ve igerigin sunumunda karsilasilacak zorluklari asmak, icerige uygun
zihinsel teknikleri ve bilginin kolayca yapilandiriimasini saglamaktir. Yenilenen Fen ve Teknoloji dersi
mifredati &grenci merkezli olan yapilandirmaci yaklasimi benimsemektedir. Ogrenci merkezli siniflarda
O0gretmenin roll, bilgiyi aktaran degil ipuglarn vererek 6grencilerin bilgiyi bulmalarina ve zihinlerinde
yapilandirmalarina rehberlik edendir. Bu yaklasim Ogrencilerin yaparak yasayarak o6grenmelerine firsat
sunmaktadir(Erdogan,2007). Bu mifredatla yeni dersin getirdigi olumlu yonlerinden biride 6grencilerin
bilgiyi daha kolay yapilandirmasi ve ezber bilgiden uzaklagsmasidir. Geleneksel sinif ortamlarini yani sira fen
ve teknoloji derslerinin laboratuvar ortaminda verilmesi 6grencinin motivasyonunu artirici  etki
olusturmaktadir. Bunun yani sira 6grenim goren 6grenciler “okulda ve okul disinda elde ettigi bilgiyi gercek
yasam ile iliskilendirebildigi icin bilginin kalicihg saglanmaktadir.”( Erdogan,2007).

Fen ve teknoloji derslerine belirtilen avantajlari sunabilme, egitim teknolojilerini derslerine olumlu
yonde yansitabilmelerinde 6gretmenler anahtar role sahiptir(Kahyaoglu,2011). Fen ve teknolojileri dersleri
ogrencilerin zorlandigi dersler arasinda yer almaktadir. Bu zorlugu asmak, derslerin geleneksel yontemden
daha ¢ok cagdas yontemlere gore yiritilmesi nitelikli 6gretmenlerle miimkin olacaktir. Bu sayede
derslerin daha zevkli gegmesi beklenmektedir. Ogretmenlerin 6grenme ortamlarini zenginlestirmek icin yeni
teknolojileri kullanma konusunda ki bilgi, beceri ve yetenege sahip olmalari da énemlidir. Bu baglamda fen
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egitiminde kullanilan teknolojilerin incelenmesi, avantajlarinin ve sinirhliklarinin belirlenmesi oldukga 6nem
tagimaktadir. Bu calisma sayesinde bir taraftan fen egitiminde kullanilan giincel egitim teknolojilerinin
uygulamalarda ki avantajlari ve sinirhliklari gézler 6niine serilecek diger taraftan disiplinler arasi bir bakisla
Ulkemizde ki mevcut durum bilim insanlarin ve uygulamada goérev yapan 6gretmenlerimizin dikkatine
sunulacaktir. Her ne kadar Fen egitimde tarama c¢alismalar yer alsa da bahsi gegen konular 6gretim
teknolojileri agisindan yeniden ele alinmaya ihtiya¢ duymaktadir. Ornegin Karamustafaoglu (2015)
tarafindan yurutilen alanyazin taramasinda Fen ve teknoloji egitimde temel yonelimler incelenmis ve sekiz
baslik altinda toplanmistir bunlar; Disiplinler Arasi iliski, Egitim Felsefesi, Fen ve Teknolojiye Yénelik Tutum,
Ogretmen VYetistirme, Bilgisayar Destekli Fen ve Teknoloji Ogretimi, Program Gelistirme, Ogrenme
Etkinlikleri ve Olgme-Degerlendirme. Goriindiigl (izere bilgisayar destekli fen ve teknoloji egitimi ayri bir
baslik olarak ortaya cikmistir. Ulkemizde yiiriitiilen ve alan yazinda yer alan makale galismalarinin yani sira
yuksek lisans ve doktora galismalari isiginda fen egitiminde teknoloji kullaniminin incelenmesi 6nem arz
etmektedir.

Calismanin Amaci

Calismanin amaci ortaokul fen ve teknoloji derslerinde kullanilan egitim teknolojilerinin neler oldugunu
belirlemek, avantajlarini ve sinirliliklarini tespit etmektir. Bu baglamda son bes yilda (2012-2016)
yayimlanmis egitim teknolojilerinin fen ve teknoloji derslerinde kullanilmasi ile ilgili doktora ve yiiksek lisans
tezleri incelenmistir.

Yontem

Bu c¢alismada Turkiye’de egitim veren okullarda Fen ve Teknoloji derslerinde Egitim Teknolojilerinin
kullanildigi Yiiksek lisans ve Doktora Tezleri incelenmistir. Bu inceleme, Kapsamin Belirlenmis Tarama
Calismasi yontemi kullanilarak yapilmistir. Bu yéntemin kullanimi igin izlenilecek yol Arksey ve O’ Malley
(2005)’in ortaya koydugu cerceve dahilin de yiratilmistiir. Bu gergevenin asamalari su sekildedir; (1)
Arastirma sorularinin belirlenmesi, (2) ilgili calismalarin belirlenmesi, (3) Calismalarin segimi, (4) Verilerin
grafik haline getirilmesi, (5) Sonuglarin harmanlanmasi, 6zetlenmesi ve raporlanmasidir. Yaratilen ¢alisma
kapsaminda sirasiyla bu adimlar takip edilmistir.

Arastirma Sorularinin Belirlenmesi

Calisma ortaokul Fen ve Teknoloji Derslerinde egitim teknolojilerinin kullanimi Gzerine yapilan yiksek
lisans ve doktora tezlerinin incelenmesi amaciyla yapiimistir. Bu ¢alisma kapsaminda konu ile ilgili sorular su
sekildedir:

1. Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersindeki akademik basariyi etkilemekte midir?
Etkilediyse ne yonde etkilemektedir?

2. Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersine karsi tutumu etkilemekte midir?
Etkilediyse ne yonde etkilemektedir?

3. Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersine ait bilgi kaliclligini etkilemekte midir?
Etkilediyse ne yonde etkilemektedir?

4. Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersindeki bilimsel siire¢ basarilarini etkilemekte
midir? Etkilediyse ne yonde etkilemektedir?

5. incelenen tezlerde hangi arastirma desenleri uygulanmistir?

6. incelenen tezlerde hangi veri toplama araclari kullaniimistir?

ilgili Calismalari Belirleme

Tirkiye’ de ortadgretim Fen ve Teknoloji dersinde egitim teknolojilerinin kullanimini ile ilgili tarama
yapabilmek icin “Fen ve Teknoloji Dersi” arama terimi segilmistir. Bu terim secilerek fen ve teknoloji
dersinde egitim teknolojilerinin kullanimina yonelik farkli o6rnekler bulunmasi amaglanmistir. “Fen ve
Teknoloji Dersi” arama terimi belirlendikten sonra c¢alisma igin kullanilacak yliksek lisans ve doktora
tezlerinin belirlenmesi icin hari¢ tutma ve kapsama kriterleri olusturulmustur. Bu kriterler “Fen ve Teknoloji
Dersi” arama terimi kullanilarak bulunan ve o6rnek teskil eden tezler incelenerek olusturulmustur. Harig
tutma ve kapsama kriterleri Tablol’ de gosterilmistir. Egitim teknolojilerinin fen ve teknoloji dersindeki
giincel kullanimini belirleyebilmek amaciyla son 5 yil (2012-2016) kabul edilmistir. Hari¢ tutma ve kapsama
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kriterlerine goére YOK Ulusal Tez Merkezi'nde arama vyapilmistir. Yiiksekégretim Kurulu Yayin ve
Dokiimantasyon Daire Baskanligi kapsaminda hizmet veren Ulusal Tez Merkezinde arama yapilmasinin
amaci Turkiye’ de egitim veren Universitelerde yapilan yiiksek lisans ve doktora tezlerini kapsamasidir.

Tablo1.
Kapsama ve harig¢ tutma kriterleri

Olgiit Kapsama Harig¢ tutma

Son 5 yil (2012-2016)
Orgiin egitim igerigi (ortaokul)

Bu tarih ve zaman disi galismalar
informal 6grenme igerikleri ile
ylrdatilen galismalar

Zaman
Calisma Odagi

Literatiir Odagi Orgiin egitim icerigi ile ilgili faaliyetler ~ Fen ve teknoloji dersi haricinde
ve ilgili sonuglar (6rnegin akademik kullanilan egitim teknolojileri,
basari, 6grenmede kalicilik, bilimsel alakasiz fen ve teknoloji dersi
sureg becerileri, tutum). tezleri ve 2008-2011 yillar
2008-2016 yillari arasinda yapilmis arasinda yapilmis yiksek lisans ve
yluksek lisans ve doktora tezleri doktora tezleri

Ornek ilkégretim 6. sinif fen ve teknoloji ilkégretim 7. siniflarda 'simetri'

konusunun 6gretiminde egitim
teknolojilerinin basari ve tutuma

dersi “maddenin tanecikli yapisi”
Unitesinin 6gretiminde, bilgisayar

destekli ve bilgisayar temelli 6gretim etkisi
yontemlerinin, akademik basariya ve
kalicihga etkisi

Calisma Segimi

Belirlenen “Fen ve Teknoloji Dersi”arama terimi kullanilarak Ulusal Tez Merkezinde 06.12.2016 tarihinde
yapilan arama sonucu 49 doktora, 344 yiksek lisans tezine ulasilmistir. Basliklarin ve 6zetlerin incelenmesi
sonucu harig¢ tutma ve kapsama kriterlerine gére tezler incelenmistir. Tez segim stirecinde PRISMA (2009)
modeli kullanilmistir (Moher, Liberate, Tetzlaff, Altman, &PRISMA Group, 2009). Tez segim sireci Sekil 2’de
gosterilmistir.

(n=115)

(n=67)

v

Son incelenen kayitlar
(n=47)
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sinirlandirmasi

Sekil2: PRISMA akis diyagrami

Arama kriterinin veri Gosterilen Kayitlar Dislanan Konu alani
tabaninda aranmasi (n=393) Kavitlar sinirlandirmasi
> = y
(n=393) > (n=276) >
Gésterilen Kayitlar Diglanan Kayitlar Tarih
y 3 y >
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incelenen tez calismalarinin bulgulari

Yazar Ozdemir, A. M. Sever, D. (2012) Giigliier, E. (2012)  Celiker, H. D. (2012) Dasdemir, i. (2012)  Giirbiiz, F. (2012) Oztiirk, N. (2013)
(2012)
Ornek 5. Sinif / 25 Ogrenci 7.Sinif / 25 7.Sinif / 35 7. Sinif 8.Simif /37 Ogrenci 6. Sinif / 45 Ogrenci 6. Sinif / 43 Ogrenci
Ogrenci Ogrenci
Egitim Kavramsal Degisim Arastirma Temelli  Fen Proje Tabanli Ogrenme Animasyon 7 E Ogrenme 5 E Ogrenme Modeli
Teknolojisi Yaklasimi ve Kavram  Ogrenme Yak. Okuryazarhgini Modeli
Haritalari Gelistirici
Etkinlikler
Bagimh Basari Derse kargi direng  Basari Basari Basari Basari Basari
Degiskenler Tutum Tutum Bilimsel yaraticilik Kahcilik Kalicihk Motivasyon
Motivasyon Bilimsel siireg becerileri Bilimsel siireg Tutum
becerileri Tutum becerileri Bilimsel siireg
becerileri
0Oz yeterlilik
Sonuglar Kavramsal degisim Arastirma temelli Fen okuryazarligi Proje tabanh 6gretimin Fen ve teknoloji Fen ve teknoloji 7 E 6grenme
ve kavram O0grenme gelistirici ogrencilerin akademik dersinde dersinin 7 E modelinin
haritalarinin yaklagimi ile etkinlikler basarilarinin artmasina, animasyon ile O6grenme modeline  kullaniimasi
Ogrencilerin islenen derslerde  6grencilerin bilimsel yaraticilik O6gretim yapilmasi gore islenmesi Ogrencilerin
basarilarinda ve Ogrencilerin dersi  basarilarinin becerilerinin artmasina ve 6grencilerin Ogrencilerini basarilarinin,
derse karsi olumlu islemekten artmasina, derse derse yonelik tutumlarinin akademik basarilarinin motivasyonlarinin
tutum gelistirmelerin  hoslandiklari ve yonelik artmasina sebep olmustur.  basarilarinin artmasina ve artmasina,
de bir etkisi olmadigi  derse karsi tutumlarinin artmasina, bilgilerin  bilgilerinin tutumlarinin, bilimsel
gbzlenmistir. olusturmus artmasina ve kaliciliginin kaliciliginin suireg becerilerinin
Fakat olduklar bilimsel slireg artmasina ve artmasina sebep artmasina ve 6z
motivasyonlarin da direnglerini becerilerinin bilimsel slireg olmustur. yeterliliklerinin
anlamh bir artisa azaltmalarina artmasina sebep becerilerinin olumlu yénde
sebep olmustur. sebep olmustur. olmustur. artmasina sebep etkilenmesine sebep
olmustur. olmustur.
Yazar Stinkdr, M. O. Cakar, E. (2013) Demirgali, S. Uyanik, G. (2014) Asiroglu, S. (2014) Parsa, M. K. (2016)  Kurt, Y. (2012)
(2013) (2014)
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Ornek 7.Smif /79 7.Sinif / 59 7.Sinif /48 4. Sinif / 50 Ogrenci 5.Sinif /39 Ogrenci 8. Sinif / 49 Ogrenci 6. Sinif / 128 Ogrenci
Ogrenci Ogrenci Ogrenci
Egitim Tahmin Et-Gozle-  Arastirmaya Fen—Teknoloji— Kavramsal Degisim Aktif Ogrenme isbirlikli Sorgulama 5 E Ogrenme Modeli
Teknolojisi Acikla Yontemiile  Dayal Ogrenme Toplum (FTT) Yaklagimi Yaklagimi Yaklagimi
Desteklenmis Yaklagimi
Yansitici
Disinmeye
Dayali Ogretim
Bagiml Basari Basari Tutum Basari Basari Tutum Basari
Degiskenler Tutum Tutum Yaraticihk Tutum Kalicihk Yaratici Dislinme Tutum
Kalicihk Kavram 6grenme  Bilimsel siireg Motivasyon Problem ¢6zme Sorgulama
Bilimsel slireg dizeyleri becerileri Kavram yanilgisi becerileri becerileri
becerileri Ustbilis Kavram uygulama
Akademik risk farkindalik becerileri
alma dizeyleri
Sonuglar Uygulanan Arastirmaya Fen-Teknoloji— Kavramsal degisim Aktif 6grenme Fen ve teknoloji Fen ve teknoloji
Ogretim programi  dayall 6gretim Toplum (FTT) yaklagiminin uygulanmasi yaklagiminin dersinde isbirlikli dersinde 5 E 6grenme
Ogrencilerin programinin Yaklagimi ile Ogrencilerin basarilarinin uygulanmasi sorgulama modelinin
basarilarinin uygulanmasi Ogretim yapilmasi  artmasina o6grencilerin yaklagiminin uygulanmasi
artmasina, Ogrencilerin Ogrencilerin motivasyonlarinin basarilarinin uygulanmasi Ogrencilerin
tutumlarinin basarilarinin ve tutumlarinin artmasina ve kavramsal artmasina, problem  6grencilerin yaratici  basarilarinin
olumlu yénde kavram 6grenme  olumlu yonde yanilgilarinin azalmasina ¢6zme becerilerinin  disiinme artmasina ve derse
degismesine, diizeylerinin artmasina, sebep olmustur. Ancak azalmasina sebep becerilerinin karsi tutumlarinin
bilgilerinin artmasina, yaraticilik ogrencilerin tutumlarinda olmustur. Ancak artmasina sebep olumlu yénde
kalicihginin tutumlarinin dazeylerinin bir degisime sebep bilgilerin kaliciigini olmustur. Tutum ve  degismesine sebep
artmasini, olumlu yénde artmasina ve olmamistir. anlamli bir sekilde sorgulama olmustur.
bilimsel siireg etkilenmesine bilimsel siireg degismesine sebep  becerilerinde
becerilerinin sebep olmustur. becerilerinin olmamistir. anlamli bir degislige
artmasina, Ancak Ust bilis artmasina, sebep olmamistir.
akademik risk farkindalik kavram uyulama
alma diizeylerine becerilerinin
yeteneklerinin olumlu yonde bir  artmasina sebep
artmasina sebep etkisi olmamistir.  olmustur.

olmustur.
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Yazar Ozer, M. (2012)  Orunly, E. E. (2012) Celik, K. (2014) Erdemir, N. (2012) Ozahioglu, B. (2012) Tercan, i.(2012) Fidan, K. E.(2012)
Ornek 6.Sinif / 46 7. Sinif / 48 Ogrenci 6.Sinif / 48 8. Sinif / 36 Ogrenci 6. Sinif / 77 Ogrenci 7. simif / 65 7.sinif /68 dgrenci
Ogrenci Ogrenci dgrenci
Bagimh Bilgisayar isbirlikli Ogrenme Arastirmaya Bilgisayar Destekli Proje Tabanh Akilli Tahta Zihin Destekli Harita
Degiskenler Destekli Ogretim  Yontemi Dayali Ogrenme Animasyon Yéntemi Ogrenme
Yontemi
Pedagojik Basari Basari Basari Basari Basari Basari Akademik Basari
Yaklagimlar Tutum Tutum Tutum Tutum Tutum
Bilimsel siireg Bilimsel siireg Motivasyon Kalicilik
becerileri becerileri
Sonuglar Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Akilli Tahta ile Zihin  Destekli Harita
dersinde dersinde isbirlikli dersinde dersinde bilgisayar dersinde proje tabanli  verilen egitim kullanilarak yapilan
bilgisayar O0grenme ydnteminin arastirmaya dayali  destekli animasyon 0grenme yaklasiminin  6grencilerin egitimde  ogrencilerin
destekli uygulanmasi O0grenme yonteminin uygulanmasi akademik puan ortalamasi,
Ogretimin Ogrencilerin yénteminin uygulanmasi Ogrencilerin basarilarini tutumlari  ve kalicilik
uygulanmasi basarilarinin uygulanmasi Ogrencilerin tutumlarinin olumlu arttirmig ve derse  puanlarindaki  artigin
Ogrencilerin artmasina ve Ogrencilerin basarilarinin yoénde degismesine, yonelik daha fazla  oldugu
basarilarinin tutumlarinin olumlu basarilarinin artmasina sebep bilimsel slireg tutumlarini gorulmustlr.
artmasina sebep  yonde degismesine artmasina, olmustur. becerilerinin olumlu yénde
olmustur. sebep olmustur. bilimsel slreg artmasina sebep etkilemistir. Fakat
becerilerinin daha olmustur. Ancak Ogrencilerin
fazla gelismesine basarilarinin anlamli motivasyonlarinda
ve tutumlarinin bir seklide anlamli bir
olumlu yénde degismesine sebep degisiklik
gelismesine sebep olmamistir. gorilmemistir.
olmustur.
Yazar Cetin, E.(2012) Bastem, E.(2012) Ayverdi, L. (2012) Orhan, A. (2012) Tarkan, A. (2012) Turksoy, E. (2012) Ermis, F. U.(2012)
Ornek 7.sinif  / 6. sinif / 77 6grenci 8. sinif / 30 68renci 6. sinif / 40 6grenci 7. sinif / 2 ilkégretim 5. sinif / 121 68renci 6. sinif / 34 6grenci
Ogrenci okulu 6grencileri

326



Saltan, Tiirkyilmaz, Karacalti & Kemal Bilir — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(1), 2018, 308-336

Egitim Karikatir Zihin Haritalama  Bilimsel Yaratici  Alternatif Olgme ve  Bilgisayar Destekli  Aktif Ogrenme  Etkilesimli Tahta
Teknolojisi Teknigi Etkinlik Degerlendirme Ogretim Teknikleri
Uygulamalari Etkinlikleri Laboratuar  Temelli  Zenginlestirilmis
Ogretim Ogretim
Bagimh Basari Basari Basari Basari Basari Basari Basari
Degiskenler Tutum Bilimsel Yaraticilik Ogrenme Kalicilg Tutum Tutum Motivasyon
Sonuglar Deney Zihin haritalama VYaraticligi ya da Alternatif 6lcme ve Fen ve Teknoloji Aktif ogrenme  Etkilesimli tahta
grubundaki yonteminin anlatim  bilimsel vyaraticihgr  degerlendirme dersinde bilgisayar etkinliklerinin 6grenci  kullanimi akademik
ogrencilerin yontemine gore gelistirmek icin  teknikleri destekli Ogretim  akademik basari ve basarida anlaml bir
hedeflenen dolasim sistemi  uygulanan ogrencilerin sadece laboratuvar Uniteye karsi olan degisiklik meydana
kazanimlara konusunun etkinliklerin basarilarini anlamli  temelli 6gretime gore tutumlarini getirmemistir. Fakat
kontrol ogretiminde daha  6grencilerin derecede basariyi  arttirmada  arttirmada daha etkili deney grubunun
grubundakilere etkili bir 06gretim akademik arttirmistir. daha etkili oldugunu oldugu motivasyonlari
gore daha fazla yoOntemi oldugu basarilarini da gostermistir. gorilmektedir. olumlu yonde
ulastigini ve soOylenebilir. arttirdigl  sonucuna etkilenmistir.
cevreye yonelik ulagiimistir.
tutumlarinin
kontrol grubuna
gore daha fazla
arttigini
soyleyebiliriz.
Yazar Aktas, M. (2013)  Didim Ozyurt, A. Yildirim, N. (2013) Kaman, A. (2013) Kocabas Yilmaz, $.S. (2013)  Yazman, I. (2013) Ozdogru, E. (2013)
(2013)
Ornek 7.sinif /32 7.sinif / 66 5.sinif / 83 7.sinif / 60 5. sinif / 70 68renci 7. sinif / 55 dgrenci 6. sinif / 52 dgrenci
Ogrenci Ogrenci Ogrenci Ogrenci
Egitim Web tabanl Okuma-yazma- MEB Vitamin Ogrenciler Elektronik 6grenci isbirlikli Ogrenme Lego Mindstorms
Teknolojisi uzaktan egitim uygulama tarafindan glnlikleri ile desteklenmis Yapilandirmaci NXT 2.0
yontemi hazirlanan video arastirmaya dayal 6grenme  Yaklasim
Birlikte 6grenme filmler stratejisi
yontemi
Bagimh Basari Basari Yansitici dlisinme  Basari Basari Basari Basari
Degiskenler Fen ve Teknoloji Hazir bulunusluk becerisi Ogrenci gorusleri Tutum Kalicihk Diizeyi Bilimsel Siireg
Dersine yonelik dizeyleri Basari Bilimsel siireg becerileri Becerileri
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tutum
Bilgisayara
yonelik tutum

Fen Ve Teknoloji
Dersine Yonelik
Tutumlari

Sonuglar Web tabanli  Fen ve teknoloji MEB vitamin Ogrenciler Elektronik gtinliklerle Yapilan analizler Lego Mindstorms
uzaktan egitimin  dersinde yer alan etkinliklerine bagh tarafindan desteklenmis arastirmaya sonucunda deney NXT 2.0 robot
ogrencilerin fen bes farkli deneyin  6gretim yapilan hazirlanan video dayali 6grenme stratejisiile  grubu ve kontrol kitlerinin
ve teknoloji  6gretiminin, deney grubu filmlerle yapilan O0grenim goren O6grencilerin  grubu son test basari ogrencilerin
dersine yonelik Okuma-Yazma- 6grencilerinin Fen ve akademik basarilari olumlu puanlari arasinda ve akademik
tutumlarinda Uygulama, akademik Teknoloji dersi yoénde etkilenmistir fakat kalicilik testi basar basarilarinin artig
anlamh bir Birlikte Ogrenme basarilarinda ve 6gretiminin tutumlarinda ve bilimsel puanlari arasinda gostermesinde,
farklihk ve Geleneksel vyansitici disinme  6grenci basarisini  siire¢ becerilerinde anlamli anlamli bir fark bilimsel slireg
bulunamamasina  Ogretim becerilerinde artis  artirmada etkili bir farkhlik yoktur. saptanmamistir. 5E becerilerinin
ragmen yontemine gore dahafazla oldugu modeli daha basarih gelistirilmesi
bilgisayara yurGtilmesinin olmustur. gorilmustdr. bir etki gdstermistir. konusunda ve
yonelik  tutum  6grencilerin ogrencilerin
son-test puanlari  akademik tutumlarinda etkili
arasinda anlamh  basarilarina oldugu
bir farkhlik  olumlu etki gorilmektedir.
bulunmustur. yaptigi

gorulmustar.

Yazar Demirci, G. (2013) Gilines, M. N. (2013)  Aktas, S. (2015)  Demirci, E. (2016) Cetin, Y.S. (2013) Sayin, S. (2015) Keles, M. (2015)

Ornek 7. sinif / 30 6grenci 7. sinif / 84 6grenci 7. Sinif 7. Sinif 6. Sinif 7. Sinif 7. Sinif

Egitim Mizah ve Karikatur 3 Boyutlu Gorsel Akilli Tahta Ogrenci Giinlikleri Animasyon ile Kavram Probleme dayali 6grenme

Teknolojisi Materyalleri Materyaller desteklenmis Karikaturleri yontemi

tahmin-gozlem-
acikla Stratejisi
Bagimh Basari Basari Basari Basari Basari Basari Basari
Degiskenler Motivasyon Tutum Kalicilik Ust Bilis Becerileri Sorgulayici Kahcilik
Kavram O6grenme
Kalicilik becerileri
Motivasyon
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Sonuglar Mizah ve karikatir 3 boyutlu gorsel Fen ve teknoloji  Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji dersinde
kullanmanin fen ve materyallerin, dersinde akilli dersinde 6grenci dersinde animasyon  dersinde kavram probleme dayal 6grenme
teknoloji dersinde akademik basariyi, tahta kullanimi glnliklerinin ile desteklenmis karikatirlerinin yéntemi 6grencilerin
Ogrencilerin Ogrencilerinin fen 6grencilerin kullanimi tahmin-gozlem- kullaniimasi basarilarinin artmasina
basarilarini ve teknoloji dersine  basarilarinin ve Ogrencilerin acikla stratejisi ile Ogrencileri sebep olurken bilgilerin
arttirmada, olan tutumunu ve bilgilerin basarilarina ve Ust derslerin islenmesi basarilarinda kalicihginda anlamli yonde
akademik erisilerine  kavram kaliciligini kahciliginin bilis becerilerine ogrencilerin anlamli bir bir artisa sebep olmamistir.
ulasmasinda ve arttirdig artmasina anlamli yonde etki basarilarinin farkhhga sebep
ogrencilerin gorulmektedir. sebep olmustur.  etmemistir. artmasina sebep olmazken
motivasyonunu olmustur. sorgulayici
arttirmada 6grenme
geleneksel becerilerinde ve
materyallere gore motivasyonlarin
daha etkili oldugu da artisa sebep
soylenebilir. olmustur.

Yazar Tirkhan, S. (2013) Erdagi, S. (2014) Yenice, E. (2014) Kistak, 0. (2014) Kilit, U. (2013)

Ornek 8. Sinif 7. Sinif 8. Sinif 8. Sinif 7. Sinif

Egitim Kavram Haritasi istasyon Teknigi 7 E Ogrenme Modeli Yagam temelli yaklagim Bilgisayar Destekli Laboratuvar Yontemi

Teknolojisi

Pedagojik Basari Basari Basari Tutum Basari

Yaklagimlar Tutum

Sonuglar Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji Fen ve teknoloji dersinde bilgisayar destekli

dersinde kavram haritasi
kullaniminin 6grencilerin
basarilarinin artmasina
sebep olmustur.

dersinde istasyon
tekniginin uygulanmasi
ogrencilerin basarilarinin
artmasina sebep
olmustur.

dersinde 7 E 6grenme
modelinin uygulanmasi
ogrencilerin basarilarinin
artmasina sebep
olmustur.

dersinde yasam temelli
yaklagiminin
uygulanmasi
ogrencilerin derse
yonelik tutumlarinin
artmasina sebep
olmustur.

laboratuvar yonteminin uygulanmasi 6grencilerin
basarilarinin ve derse yonelik tutumlarinin
artmasina sebep olmustur.
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Sonuglar

Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersindeki akademik bagariyi etkilemeye yénelik
bulgular?

Egitim teknolojilerinin akademik basariya olan etkisini incelemek amaciyla 43(%91) tez incelenmistir.
Bulgulara goére incelenen tezlerin 41 tanesinde uygulanan egitim teknolojileri bireylerin akademik basarilarinda
istatistiki agidan anlaml bir farklilik olusturdugu gérilmistir. Geriye kalan 2 tezde ise 6grencilerin akademik
basarilarinda istatistiki agidan anlamli bir farklilik olusturmadigi gortlmistir. Egitim teknolojilerinin akademik
basariya olan etkisi Tablo 3’ de gosterilmistir.

Tablo3.
Egitim teknolojilerinin Fen ve Teknoloji dersi akademik basarisina etkisi

istatistiki Agidan 1,3,4,56,7,8,9,11, 12,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29,

Anlamli Farkhlik 30, 31, 32, 33, 35, 36,37, 38, 39,40, 41, 42,43, 44, 45, 47
Anlamli Olmayan
Farkhilik 28,34,

Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersindeki tutumu etkilemeye yénelik bulgular?

incelenen tezlerin 18(%38)’ sinde fen ve teknoloji dersinde kullanilan egitim teknolojilerinin Fen ve Teknoloji
dersi tutumuna yonelik etkisine bakilmistir.17 tezden 15 tanesinde 6grencilerin fen ve teknoloji dersine yonelik
tutumlarinda anlamh farklilik olustugu gorilmastlr. 3 tezde ise Ogrencilerin tutumlarinda istatistiki agidan
anlamh bir farkhlik olusmadigi gérilmustar.

Tablo4.
Egitim teknolojilerinin Fen ve Teknoloji dersine karsi olan tutumuna etkisi

Istatistiki Acidan 3,4,7,8,9,11, 14, 17, 19, 20, 21, 26, 29, 35, 37, 47

Anlamli Farklilik
Anlamli Olmayan
Farkhhk 1,13,33

Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersine ait bilgi kalicihgini etkilemeye y6nelik bulgular?

incelenen tezlerin 9(%20) tanesinde egitim teknolojilerinin fen ve teknoloji dersinde 6grenilen bilgilerin
kaliciligina etkisi arastirilmistir. Bulgulara gére tezlerden 7 tanesinde 6grenilen bilgilerin kalicihginda anlamli
farkhhk olusturdugu gorilmistir. Diger 2 tezde ise bilgilerin kaliciliginda anlamli farkliik olusmadigi
gorilmustar.

Tablo5.
Egitim teknolojilerinin Fen ve Teknoloji dersine ait bilgi kaliciligina etkisi

istatistiki Agidan
Anlamli Farklilik

Anlamli Olmayan
Farkhhk

5,6, 8, 20, 24, 36, 37

33,41

Egitim Teknolojilerinin uygulanmasi Fen ve Teknoloji dersindeki bilimsel siire¢ basarilarini etkilemeye yonelik
bulgular?

incelenen tezlerin 9(%19) tanesinde egitim teknolojilerinin bilimsel siire¢ becerilerine olan etkisi
incelenmistir. Bulgulara gore tezlerden 7 tanesinde 6grencilerin bilimsel stireg becerilerinde anlamh bir farkhhk
olusurken geri kalan 2 tezde anlamh bir farkhlik olusmadigi gérilmastdir.
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Tablo6.
Egitim teknolojilerinin Fen ve Teknoloji dersindeki bilimsel stire¢ becerilerine etkisi

istatistiki Agidan
Anlamli Farklihk

Anlamli Olmayan
Farkhhk

3,5,7,8,10,19, 35

17,33

incelenen tezlerde kullanilan arastirma desenleri

Listelenen tezlerin 41(%89) tanesinde egitim teknolojilerinin etkililigini belirlemek amaciyla yari deneysel
yontem kullaniimistir. 5 tanesinde hem nitel yéntemin hem de nicel yoéntemin bir arada kullanildigi karma
yontem kullanilmigtir. Karma yontem kullanilan 3 tezde nitel yontem olarak yari deneysel ydontem, nicel ydontem
icin ise betimsel yontem kullanilirken geriye kalan 2 tezde ise nicel yontem asamasinda durum galismasi
kullanilmistir. Tezlerde kullanilan arastirma desenleri Tablo 7’ de gdsterilmistir.

Tablo7.

Arastirma desenleri

Arastirma Desenleri Tezler
1,3,4,5,6,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 20, 21,

Yari deneysel yontem 22, 23, 25, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46

Karma yontem (yari deneysel - betimsel) 2,18,19

Karma yontem (yari deneysel — durum galismasi) 7,24

incelenen tezlerde kullanilan veri toplama araglan

incelenen tezlerde egitim teknolojilerinin fen teknoloji dersinde kullanilmasinin gesitli (tutum/akademik
basari vb.) degiskenlere etkisini belirlemek amaciyla kullanilan veri toplama araglari test, 6lgek ve agik uglu soru
baslklari altinda toplanmistir. Birgok ¢alismada birden fazla veri toplama araci kullaniimistir. Bu baglamda
belirlenen veri toplama araglari Tablo 8 de gosterilmistir.

Tablo8.
Veri toplama araclari
Veri Toplama Araglari Tezler
1,2,3,4,5,6,7,8,9,10, 11, 13, 14, 15, 16, 17,
Test (Basari/Kalicilik) 18,19, 20, 22, 23, 24, 25, 26, 27,28, 29, 30, 31, 32,

33,34, 36, 37, 38, 40, 41, 42, 43, 44, 45, 46.
1,3,4,7,8,10, 11, 12, 13, 16, 18, 19, 20, 21, 25, 27,
28,32,334

Acik Uclu 2,5,6,7,15,19, 20, 22, 23, 24, 31, 32, 34, 40, 43, 45

Olgek (Tutum/Motivasyon vb.)
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Tartisma ve Oneriler

Bu c¢alismada egitim teknolojilerinin fen ve teknoloji derslerinde kullaniimasi ile 6grencilerin derse yonelik
akademik basarisini, tutumunu, bilgi kaliciigini ve bilimsel stire¢ becerilerine olan etkisi incelenmistir. Tarama
¢alismasinin 6rneklemini Turkiye de yiritilen son bes yil (2012-2016) da yayimlanan fen ve teknoloji dersi ile
ilgili 12 doktora tezi ve 34 tane yiksek lisans tezi olmak lizere toplamda 46 tez olusturmaktadir. Calismada
listelenen tezler incelendiginde; tezlerin genelinde (%89) yari deneysel yéntem kullanildigl, az da olsa karma
yonteminde tercih edildigi gorilmektedir. Bu yontemlerin kullanildig tezlerde ise veri toplama araci olarak
basari ve kalcilik testleri, tutum, motivasyon vb. Olgekleri ve acgik uglu sorular kullanildigi gorilmektedir.
Ozellikle son on yilda egitim alaninda yuritilen calismalarda nicel paradigmadan nitel paradigmaya gecis
yasandigi konusulmaktadir. Oysa ki bu tarama galismasinin sonucu bunu dogrulamamaktadir. Gorildugu tzere
her on c¢alismadan dokuzunda yari deneysel metot kullaniimistir. Bunun yani sira motivasyon ve tutum
calismalari glincelliklerini korumaktadir.

Calismanin bulgulari incelendiginde akademik basari igin listelenen tezlerin biuyik ¢ogunlugunda (%91)
ogrencilerin akademik basarilarinda istatistiki agidan anlamli bir farklilk oldugu gérilmektedir. Ayni sekilde
ogrencilerin fen ve teknoloji dersi tutumuna olan etkisini incelendigimizde, listelenen tezlerin yaridan fazlasinda
(%78) istatistiki agidan anlamli farklilik olusturdugu goriilmektedir. Bu sonuca gore egitim teknolojilerinin fen
ve teknoloji dersinde kullanilmasi 6grencilerin bu dersteki akademik basarilarini ve tutumlarini olumlu yénde
etkiledigi sonucuna varilabilir. Bu durumun nedeni, soyut kavramlarin yer aldigi ve karmasik konularin
bulundugu fen derslerinde egitim teknolojilerinin uygulanmasi 6gretim ortamini zenginlestirdigi ve birden fazla
duyu organina hitap ederek kalicihg sagladigi gosterilebilir(Kahyaoglu,2011). Bacanak, Degirmenci,
Karamustafaoglu ve Karamustafaoglu (2011) tarafindan ydritilen tarama calismasinda fen egitimi alaninda
yuratilen c¢ahsmalarda kullanilan yontemler incelenmis ve deneysel c¢alismalarin ¢ogunlukta oldugu
vurgulanmistir.

Anlamli farkhihgin géruldGgi bir bagka alan ise teknolojinin bilgi kalicili§ina olan etkisidir. Taranan g¢alismalarin
yaridan fazlasinda (%77) fen ve teknoloji derslerinde egitim teknolojilerinin kullanilmasi kaliciigi sagladig
gorialmustir. Bu bulgular egitim teknolojilerinin fen egitiminde kullanilmasi ile bilginin kalicthginin saglandigi ve
akademik basariy1 destekledigi goriilmektedir. Bu sonug¢ fen ve teknoloji derslerinde ses, video, animasyon,
benzetim gibi egitim teknolojilerinin kullanilmasinin 6nemini ortaya cikarmistir. Bunlar bilginin kalicilligi ve
akademik basari agisindan geleneksel yénteme gére daha etkili oldugu gériilmistir. incelenen calismalarin
yaklasik beste dordi teknoloji kullanimin fen egitiminde anlamli bir etkiye sahip oldugunu ortaya koymaktadir.

Arastirmada yer alan bilimsel siire¢ becerilerinin listelenen tezlerin biylik ¢ogunlugunda (%77) anlamh
farkhhk olusturdugu gorilmektedir. Bu sonuca goére, fen ve teknoloji derslerinin bilimsel siire¢ becerilerine
(deney yapma, verileri yorumlama, hipotez kurma vb.) gore yiritilmesi geleneksel yonteme gére daha basarili
oldugu gorilmektedir. Bilimsel sirecle ilgili yapilmis calismalar incelendiginde benzer sonuglarin bulundugu
gorialmustir (Geban,1990; Arslan,1995; Ercan,1996; Dogru6z,1998; Temiz, 2001). Diger yandan Ercan 1996
yilinda yaptigi calismada 6gretmenlere gore, fen ve teknoloji dersleri icin ayrilan zaman, siniflarin kalabalik
olmasi, ders igeriginin fazla olmasi, laboratuvar eksikligi veya arag gereg eksikligi gibi faktorlerin bilimsel sireg
becerilerinin gelismesini olumsuz ydnde etkiledigini séylemektedir.

Tim bu sonuglardan yola gikarak sunlari sdyleyebiliriz; Sunulan ¢alisma alan yazinda egitim teknolojileri
kullaniminin fen egitiminde anlamli bir etkiye sahip oldugunu gosteriyor. Fen egitiminin yiritaldaga tim
kademelerde teknoloji desteginin artirilmasinda fayda olacagi bu sonuclardan gikarilabilir. Ozellikle “STEM”
yaklasimi dusinildiginde fen, matematik ve mihendisligin yaninda teknoloji kullanimi gelecek yillarda ilk ve
orta 6gretimde daha da &nem kazanacaktir. lyi yetismis insan giiciiniin en biiyiik dinamizmi olan tilkemizde fen
egitiminin teknoloji ile barisik, omuz omuza yiritilmesi cok dnemli bir kazang olacaktir. Ote yandan Egitim
Fakultelerimizde Fen bilimleri 6gretmelerimiz yetisirken bu yaklasimin takip edilmesi, onlarinda goreve
basladiklarinda benzer etkinliklerle 6gretim yapacaklarini sonucunu doguracaktir. Bu sayede akademik basari,
tutum ve kalicilik agisindan 6nemli kazanglar saglanabilir. Son s6z olarak ¢alismanin bulgulari hem 6gretmenleri
hem de egitim fakiiltelerinde gorev yapan 6gretim Uyelerini fen egitimini teknoloji destekli verme konusunda
tesvik etmektedir.
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