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ANALYSIS OF POSTGRADUATE THESES RELATED TO STEM 

EDUCATION IN TURKEY: A META-SYNTHESIS STUDY 

Rabia SARICA  

Abstract: Importance and prevalence of STEM, which is a holistic educational approach that 

includes science, technology, engineering and mathematics, has been increasing in recent years. It 

is stated that STEM is very important for countries to compete and stand out in the new world 

order and economy. In this study, postgraduate theses on STEM education in Turkey were 

investigated by meta-synthesis method. In this context, 58 theses, 9 of which were doctoral and 49 

of them were master’s thesis were examined. Topics covered in the theses, research methods used, 

preferred sample groups, data collection tools and results presented in theses, similar and different 

aspects were examined in detail. It is understood that various skills, opinions, academic 

achievement, learning approaches, career, attitudes, and interest/perception are studied in the 

theses. In the studies, it was determined that mostly mixed, quantitative and qualitative methods 

were preferred respectively, middle school students and teacher candidates were frequently studied 

groups, and questionnaire/scale and interview (form) tools were frequently used as data collection 

tools. The results, similarities and differences of the theses were expressed with key statements 

and some suggestions were presented.  

Key words: STEM Approach, STEM Education, Meta-Synthesis Method  

1. Introduction  

STEM is an educational approach that is used as an abbreviation for Science, Technology, 

Engineering, and Mathematics. It is stated that STEM, which is based on teaching science, 

mathematics, technology, and engineering fields together, is particularly common in the USA and the 

USA adopts this approach for world leadership. It is emphasized that it is fundamentally related to the 

fact that the USA considers the innovative and technological achievements of China and India as a 

threatening factor and related to growing trade wars, competition and the expectation from industrial-

business world and education for training individuals equipped with the necessary skills in the fields 

of science, engineering and technology by abstaining from the general discourse.  It is specified that in 

the USA, STEM education schools are opened, and STEM is becoming widespread in other countries 

besides the USA (Akgündüz et al., 2015). Many countries that want their citizens to have multi-

dimensional capabilities in modern life encourage STEM education. Moreover, it is expected that 

STEM education will solve the problem of low career interest in science/technology areas and 

inadequate performance problems observed in international examinations such as TIMMS, PISA 

(Pimthong and Williams, 2018). 

Bybee (2010b), who explains that the origins of STEM were based on the USA National Science 

Foundation-NSF in 1990s and that STEM is used as a general label for any event, policy, program or 

practice involving one or more of its disciplines, indicates that the educational community has adopted 

this motto without spending enough time to clarify what the term means when applied beyond a 

general label. It is emphasized that there is no clear definition or framework on STEM, which is both 

educational and professional focus of interest (Hwang and Taylor, 2016). Çorlu, Capraro and Capraro 

(2014) define STEM education as “knowledge, skills and beliefs built in cooperation in more than one 

field out of science, technology, engineering and mathematics’’. The essence of STEM education is 

explained as establishing a connection between the workforce in 21st century and STEM-focused 

activities and enabling students to apply what they have learned in school to their future professions 

(Ejiwale, 2013). In the case of group studies, laboratory research and project activities within the 



2 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

STEM approach are applied properly, it is stated that individuals can obtain the necessary skills for the 

21st century and it contributes to making the right decisions on important issues such as personal 

health, energy efficiency, environmental quality, resource utilization and national security (Bybee, 

2010a). In fact, according to Bybee (2010a), the needs of citizens to understand and solve such issues 

from personal to global perspectives are clearly linked to the knowledge of STEM disciplines such as 

economics, politics and cultural values. 

Fan and Yu (2016) point out that STEM is not an approach that is considered important only in the 

USA, but rather STEM is the focus of many countries' curriculum reforms (as cited in Lai, 2018). Lai 

(2018), who attributed the reason of it to the fact that developed countries such as the USA are fully 

understood the linear relationship between performance in STEM disciplines and the economic 

development and competitiveness of a country, defines STEM education as “an integrated education 

combining scientific inquiry-research, technology, engineering design and mathematical analysis with 

a coherent learning paradigm including curriculum content, teaching activities and educational 

policy”. Fan and Yu (2016) emphasize that in STEM education it is essential for students to apply 

their knowledge interdisciplinary, to reveal their desire to learn STEM subjects, to develop their skills 

for STEM professions and to gain STEM literacy which a person should know in our age. In addition, 

the authors state that STEM programs often contain the following important components (as cited in 

Lai, 2018):  

1. Using real world problem situations, 

2. Curriculum design related to project-based, problem-based or inquiry/research-based learning, 

3. Having clear course objectives, content areas and learning indicators, 

4. Providing student-centered learning experiences, 

5. Emphasizing the connection and integration of STEM information, 

6. Consideration of the development of higher order thinking, such as logical thinking, problem       

solving and critical thinking, 

7. Emphasizing the link between curriculum and business markets. 

Stating that STEM is not a concrete teaching method but a comprehensive educational concept, 

Kanematsu et al (2014) specify that STEM is necessary for future generations to live with high level 

of welfare. According to them, STEM, which can be defined as science and engineering education at 

an early stage, can be extended until after secondary education and the factors such as joy, 

entertainment etc. are particularly important in the success of STEM education at pre-secondary 

education levels. Similarly, Koç-Akran and Aşiroğlu (2018), who noted that STEM is not a specific 

model, teaching technique or strategy, define STEM as a continuation of the constructivist approach 

and continue as follows: STEM and constructivist approaches have similar and different aspects. In 

STEM education, the teacher increases the self-confidence of the students with the environment s/he 

creates and the students are not afraid of making mistakes. With the theoretical and practical 

knowledge he provides, the teacher provides students with knowledge in STEM disciplines, gains 

high-level thinking skills and helps students in using the acquired knowledge in an innovative way. 

However, in the constructivist education approach, the teacher generally serves as a role model in 

providing students with appropriate and high-level skills.  

STEM education and research play a key role in finding answers to the advanced technology, 

medicine, sustainability, agriculture, national security, economy, society, and life. Therefore, STEM 

academic programs determine their vision as meeting the needs of local and regional industries, 

providing national security, focusing on labor development and research to compete in the global 

market. It is asserted that these needs change constantly, new challenges emerge and thus, the STEM 

academy has to change and adapt itself to these changes to meet its primary vision and missions 

(Egarievwe, 2015). In a world where STEM education is rapidly changing and evolving, we have to 

follow the innovations in the field of education as a country and to increase our efforts towards STEM 

education in particular. In Turkey, in line with the other countries, STEM education is given more 
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importance in recent years, various studies are carried out in this field and STEM draws attention as a 

subject mentioned in educational circles. 

There are various studies conducted on STEM in Turkey. Examples of such studies are the evaluation 

report for STEM education in Turkey by Akgündüz et al. (2015), the views of prospective science 

teachers on STEM by Bakırcı and Kutlu (2018), research on the implementation of STEM approach in 

teacher education by Bozkurt-Altan et al. (2016), STEM awareness scale development for teachers by 

Çevik (2017). The researches conducted in this field can be listed as STEM awareness of prospective 

chemistry and mathematics teachers by Aslan-Tutak et al. (2017), STEM awareness scale 

development by Buyruk and Korkmaz (2016), STEM studies in education faculties in Turkey by 

Çolakoğlu and Günay-Gökben (2017), views of prospective science teachers on STEM education 

practices by Erdoğan and Çiftçi (2017), validity and reliability study of the integrated STEM teaching 

orientation scale Turkish form by Hacıömeroğlu and Bulut (2016),  views of  prospective science 

teachers on STEM by Kızılay (2016), evaluation of STEM activities prepared by prospective pre-

school teachers by Koyunlu-Ünlü and Dere (2018), views of prospective chemistry teachers on STEM 

practices by Tarkın-Çelikkıran, Aydın-Günbatar (2017),  views of science and mathematics teachers 

on STEM by Yıldırım and Türk (2018c) and examination of secondary school mathematics textbooks 

in the context of STEM by Sarıca (2019). 

1. 1. The Purpose and Importance of the Research  

In studies on Turkish education system, it is observed that STEM education in curriculum 

development activities, in particular, has started to be focused recently. Çepni (2018) explains this 

situation as studies on STEM have increased in our country but there is no clarity about how STEM 

will be implemented in educational environments. In the academic field, studies on STEM education 

have been initiated but not at the desired level yet. When the national literature is scanned, it is a 

phenomenon that we frequently encounter. It is observed that the majority of the studies are related to 

specific disciplines and are concentrated on a particular education level. In addition, it is understood 

that the studies focus on views rather than revealing a product or outcome related to STEM education. 

At this point, these situations are considered as a necessity and it is thought that a comprehensive 

examination of STEM studies conducted in our country will be useful. The aim of this study is to 

investigate the postgraduate theses written on STEM education in Turkey. In this context, with regard 

to postgraduate theses on STEM education in Turkey has sought answers to the following questions:  

1. What is the distribution of theses by years? 

2. What are the issues addressed in the theses? 

3. What are the research methods used in theses? 

4. What are the preferred study groups in the theses? 

5. What are the data collection tools used in theses? 

6. What are the results of the theses? 

In this research, postgraduate theses on STEM education in Turkey were examined and the issues 

addressed in these studies, the research methods used, the preferred study groups and data collection 

tools, the results of the studies, similar and different aspects of these studies were established. 

Therefore, it is obvious that such a detailed evaluation will contribute to the relevant literature and 

present the situation/tendencies of the current studies. At the same time, it is envisaged that this study 

will provide a holistic perspective on STEM literature, provide convenience to researchers, and 

provide the opportunity to develop new perspectives by seeing the shortcomings of the literature. 

Thus, in the relevant literature, there will be an opportunity to focus on different aspects of the subject, 

which have not been studied rather than the studies that have already been conducted as a repetition of 

each other. In terms of including the reflections on our current situation regarding STEM education, 

the Ministry of National Education will be able to guide the studies and practices on this subject. 
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2. Method  

In this study, the meta-synthesis approach which is one of the qualitative research designs is adopted. 

Meta-synthesis is defined as the assertion and comparison of similarities and differences by examining 

the studies conducted on a specific subject with a qualitative approach (Çalık and Sözbilir, 2014). 

Meta-synthesis is not an ordinary review of the studies in the relevant literature, but a methodological 

approach to develop new knowledge based on the interpretive analysis of the current research results. 

In addition, the main idea in this process is to combine the findings of primary studies and use them as 

data in a third-level interpretation (Aspfors and Fransson, 2015).  In recent years, in the meta-synthesis 

studies, which draw attention as an approach frequently used in national and international education 

literature, the qualitative findings of researches related to a particular subject/case studies are 

interpreted, examined and new results are deduced (Polat and Ay, 2016).  Meta-synthesis seeks to 

integrate the results of a number of different but interrelated qualitative studies to produce new views 

and this process involves induction and interpretation (Hughes-Morley et al., 2015). 

2. 1. Data Collection and Inclusion Criteria 

The aim of this study is to examine postgraduate theses on STEM education conducted in Turkey. 

Thus, master and doctorate theses on STEM education carried out in Turkey are covered by the studies 

included in this research. In order to realize this aim, a comprehensive literature screening was 

performed in the Thesis Center of Higher Education Council. Inclusion criteria of this study are as 

follows: it should be carried out in Turkey, it should be a master or doctorate thesis, information such 

as method, sample group, data collection tools of the relevant study should be clearly stated and the 

relevant studies should be accessible. The subject field was selected as education and training and the 

theses that include the STEM or FeTeMM (Turkish abbreviation for STEM) words in their titles or 

abstracts were reached. All of the theses that provide access permission at the date of data collection of 

the study were included in the data of the study. Since the theses conducted on 2019 were not open 

access at the time of data collection, those theses were not included in this study. Within the scope of 

these criteria, 58 studies, 49 of which were master and 9 of which were doctorate theses, were 

examined. As STEM is a new and wide spreading issue in Turkey, the limitations such as time, year or 

date range were not applied to the studies to be included in this research. 

2.2. Coding Process 

In this process of the study, the related parts of the studies included in the research were read in detail 

and some preliminary notes were taken. Afterwards, these data were transferred to the electronic 

environment by revising the notes related to the studies and removing the nonsense parts. The research 

problems, qualitative and quantitative findings of the theses within the scope of the research were 

examined in order and the codes and themes were formed. These codes and themes are shown in Table 

1. The studies included in the research were coded as “T1, T2, T3… T58” in order to facilitate the 

analysis process and because all of the studies were thesis, and this coding was used in the study. 

Table 1. Meta-Synthesis code table 

Themes Sub-Themes Codes 

Awareness Awareness towards STEM SA 

Opinions Opinions towards STEM SV 

 

 

Interest/Perception 

Interest towards STEM 

Perception towards STEM 

Perception of Competence towards STEM 

Effect of STEM on Perception of Inquiry Learning Skills  

Effect of STEM on Perception of Engineering 

Effect of STEM on Perception of Technology  

SI 

SS 

SCS 

SSILS 

SSE 

SST 

Motivation 
Effect of STEM on Course Motivation  

Motivation towards STEM Disciplines 

SCM 

SDM 
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Attitude 
Effect of STEM on Attitudes towards Course 

Attitude towards STEM 

SAtC 

AtS 

Academic 

Achievement 

Effect of STEM on Academic Achievement 

Effect of STEM on Conceptual Understanding 

Effect of STEM on Learning Outputs 

Effect of STEM on Retention 

SAA 

SCU 

SLO 

SR 

 

 

 

Various Skills 

 

Effect of STEM on (Scientific) Creativity Skills  

Effect of STEM on Problem Solving Skills 

Effect of STEM on Critical Thinking Skills 

Effect of STEM on Scientific Process Skills 

Effect of STEM on Reflective Thinking Skills 

Effect of STEM on Psychomotor Skills 

Effect of STEM on Engineering (Design) Skills 

Effect of STEM on Self-Regulation Skills 

S(S)CS 

SPSS 

SCTS 

SSPS 

SRTS 

SPS 

SE(D)S 

SS-RS 

 

 

 

STEM and Other 

Learning 

Approaches 

 

STEM Integrated Argumentation Based Science Learning  

Problem Based STEM Education 

Early STEM and Authentic  Learning 

Webquest Supported STEM Education 

Mobile Technology Based STEM Practices 

STEM Education in Simulation Based Inquiry Learning 

Environment 

Scenario Based Learning Approcah Based on STEM Activities 

STEM and 5E Integration 

Montessori Based STEM 

SIABSL 

PBSE 

ES 

WSSE 

MTBSP 

SESBILE 

SBLABSA 

S5EI 

MBS 

Practicability 

 / 

Effectiveness 

The practicability of STEM 

Effectiveness of STEM 

Interdisciplinarity in STEM 

SP 

SE 

IiS 

Competence 
Competence towards STEM 

STEM Teaching Self-Efficacy Beliefs of Teachers 

SC 

STSEBT 

Examination of 

Studies on STEM 

Content Analysis of STEM Articles  

Meta-synthesis of STEM Based Lesson Plans  
CASA 

M-SSBLP 

 

Career 

Career Interst towards STEM Disciplines  

Perception of Career towards STEM Disciplines  

Career Preferences towards STEM Disciplines  

Recognizing STEM Professions 

The Effect of STEM on Understanding STEM Disciplines  

STEM Career Development 

The Effect of STEM on Professional Development  

SDCI 

SDCS 

SDCP 

SPR 

SDU 

SCD 

SPD 

STEM Scale 

Development 
STEM Scale Development  SSD 

 

 

Teacher Education 

STEM’s Effect on Pedagogical Content Knowledge  

The effect of STEM on Self-Efficacy Beliefs in Science Teaching   

The effect of STEM on Teacher Self-Efficacy Beliefs  

The effect of STEM on STEM Teaching Orientation  

SPCK 

SS-EBST 

STS-EB 

STO 

2.3. Theses Examined within the scope of Meta-Synthesis 

The theses examined in line with the aim of this study are shown in Table 2. For each study, 

information such as number, type, author and year of publication, research method, study group, data 

collection tool(s), theme codes are provided. Furthermore, as shown in Table 2, theses are listed in 

chronological and alphabetical order. Accordingly, 84.5% of the examined theses were master theses 

and 15.5% were doctorate theses. 
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Table 2. Studies examined within the scope of meta-synthesis 

No Type Author and Year Method, Study Group, Data Collection Tools 
Theme 

Code 

T1 
Master 

Thesis Ceylan, S. (2014) 

Quantitative, 56 students (8th grade), 

Achievement Test, Scientific Creativity Test, 

Problem Solving Inventory, Student Opinion 

Survey on STEM Education 

SAA 

SSCS 

SPSS 

SV 

T2 PhD Gülen, S. (2016) 

Mixed, 40 students (6th grade), Achievement Test, 

Reflective Thinking Scale, Interview Form, 

Psycho-Motor Skills Observation Form, STEM 

Integrated Argumentation-Based Science 

Learning Approach Activities 

SIABSL 

SAA 

SRTS 

SPS 

T3 PhD Gülhan, F. (2016) 

Mixed, 55 students (5th Grade), STEM Perception 

Test, STEM Attitude Test, Draw an Engineer 

Test, Questions about Students' Professional 

Preferences, Conceptual Understanding 

Questions, Scientific Creativity Questions, 

Student Journals, Design Papers, Photos and 

Presentation Videos 

AtS 

SS 

SCU 

SSCS 

T4 
Master 

Thesis Irkıçatal, Z. (2016) 

Quantitative, 20 students (7th Grade), STEM 

Career Interest Scale, Engineering and Science 

Attitude Scale, What Does the Engineer Do? 

Scale, What is Engineering? Scale, and What is 

Technology? Scale 

SAA 

SS 

T5 PhD Yıldırım, B. (2016) 

Mixed, 78 students (7th Grade), Achievement test, 

Perception Scale of Inquiry Learning Skills for 

Science, Science Motivation Scale, STEM 

Attitude Scale, Interview Form, STEM 

Disciplines Questionnaire Form 

SAA 

SSILS 

SCM 

AtS 

SR 

SV 

T6 
Master 

Thesis Alan, B. (2017) 

Mixed, 62 prospective science teachers, Scientific 

Process Skills Test, Problem-Solving Inventory, 

Integrated STEM Teaching Orientation Scale, 

Interview, Journals and Observation Form 

SPSS 

SSPS 

STO 

SV 

T7 
Master 

Thesis Ensari, Ö. (2017) 
Qualitative, 8 prospective physics teachers, 

Interview Form SV 

T8 
Master 

Thesis Konca-Şentürk, F. (2017) 

Mixed, 52 students (7th grade), Conceptual 

Understanding Test, Scientific Creativity Scale, 

Interview Form 

SCU 

SSCS 

SV 

T9 Master 

Thesis Ocak, M. H. (2017) 

Quantitative, 1161 secondary school students, 

STEM Attitude Scale, STEM Career Interest 

Scale 

AtS 

SDCI 

 

T10 

 

Master 

Thesis 

 

Öztürk, M. (2017) 

Quantitative, 175 classroom teachers, 3433 

students (4th Grade), Primary School Teachers 

STEM Competence and Attitude Scale, 

Elementary School Students STEM Attitude 

Scale 

 

AtS 

SC 

T11 PhD Pekbay, C. (2017) 

Mixed, 71 students (7th grade), Daily Living 

Problem Solving Skills Test, STEM Interest 

Scale, Field Notes, Activity Work Sheets, 

Thoughts on Process Form, Interviews 

SPSS 

SI 

SV 
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T12 
Master 

Thesis Sarıcan, G. (2017) 

Quantitative, 44 students (6th Grade), 

Achievement test, Reflective Thinking Skills 

Scale for Problem Solving 

SAA 

SR 

SRTS 

T13 
Master 

Thesis Şatgeldi, A. N. (2017) 
Quantitative, 306 science teachers, STEM 

Readiness Scale 
SSD 

T14 
Master 

Thesis Tantu, Ö. (2017) 

Qualitative, 10 teachers (1 physics teacher, 5 

science, 4 IT teachers), Interview, Demographic 

Information Form, Assessment Form 

MTBSP 

T15 

 

Master 

Thesis 

Tezsezen, S. (2017) 

Mixed, 204 prospective teachers (Elementary 

Mathematics, Computer, Physics, Chemistry, 

Secondary Mathematics, Science), STEM 

Awareness Open Ended Survey, Interview 

 

SA 

T16 
Master 

Thesis Yasak, M. T. (2017) 
Mixed, 46 students (8th Grade), Achievement test, 

Science Attitude Scale, Interview Form 

SAA 

SAtC 

SV 

T17 PhD Acar, D. (2018) 

Mixed, 68 students (4th Grade), Achievement test, 

Critical Thinking Skills Scale, Problem Solving 

Skills Scale, Interview Form 

SAA 

SCTS 

SPSS 

SV 

T18 
Master 

Thesis Açıkgöz, S. (2018) 
Qualitative, 14 pre-school teachers, Interview 

Form, Personal Information Form 

SV 

SP 

T19 
Master 

Thesis Akay, M. (2018) 

Qualitative, 10 BİLSEM (Science and Arts 

Education Center) students (6th,7th, 8th Grade), 

Lesson plans, Rubric, Activities 

SP 

T20 
Master 

Thesis Alıcı, M. (2018) 

Mixed, 22 secondary school students (5th Grade), 

STEM Attitude Scale, STEM Career Perception 

Scale, STEM Career Interest Scale, Interview 

Form 

PBSE 

AtS 

SV 

SDCI 

SDCS 

T21 
Master 

Thesis Altaş, S. (2018) 

Mixed, 27 prospective classroom teachers, 

Technology Perception Scale, Engineering 

Perception Scale, Observation, Document, Voice 

Recording 

SEDS 

SSE 

SST 

T22 
Master 

Thesis Arslan, Ö. (2018) 

Mixed, 20 prospective science teachers, Self-

Efficacy Scale in Science Teaching, Interview 

Form 

SS-EBST 

SPCK 

T23 
Master 

Thesis Aygen, M. B. (2018) 

Mixed, 65 prospective science teachers, 

Achievement Test, Integrated STEM Teaching 

Orientation Scale, Journals, Interviews 

SAA 

STO 

SV 

T24 PhD Ayverdi, L. (2018) 

Mixed, 41 BİLSEM (Science and Arts Education 

Center) students (5th, 6th,7th, 8th Grade), Context-

Based Scientific Creativity Test, STEM Attitude 

Scale, Observation Form, Interview Form, 

Documents 

S5EI 

SSCS 

SSPS 

SES 

T25 
Master 

Thesis Badur, S. (2018) 

Mixed, 834 secondary school students (5th, 6th,7th, 

8th Grade), STEM Career Interest Scale, 

Interview Form 

 

SDCI 

 

T26 
Master 

Thesis Belek, F. (2018) 

Mixed, 52 prospective science teachers, Teacher 

Self-efficacy Belief Scale, Thought Scale for 

Science Teaching, STEM Education Orientation 

Scale, Interview 

SV 

STO 

STS-EB 
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T27 
Master 

Thesis Biçer, B. G. (2018) 
Quantitative, 115 Science Teachers, Science 

Teachers Opinion on STEM Scale 
SV 

T28 
Master 

Thesis Bilekyiğit, Y. (2018) 

Mixed, 51 students (10th Grade), Achievement 

Test, STEM Career Interest Scale, Interview 

Form 

SAA 

SDCI 

SV 

T29 
Master 

Thesis Bozan, M. A. (2018) 
Qualitative, 28 students (4th Grade), Journal, 

Interview, Video Records, Student Products 

SPD 

SV 

T30 
Master 

Thesis Büyükdede, M. (2018) 

Mixed, 85 prospective mathematics teachers, 

Achievement Test, Conceptual Understanding 

Test, STEM Education Student Opinion Survey 

SAA 

SCU 

SV 

T31 
Master 

Thesis Çakır, Z. (2018) 

Mixed, 50 prospective pre-school teachers, 

Problem Solving Scale, Critical Thinking 

Disposition Scale, How Creative Are You Scale, 

Interview Form 

MBS 

SPSS 

SCTS 

SCS 

SV 

T32 
Master 

Thesis Çiftçi, M. (2018) 

Mixed, 56 students (7th Grade), STEM Career 

Interest Scale, Professional Freehand Drawing 

Test, Interdisciplinary Relationship Sentence 

Completion Test, Scientific Creativity Test and 

Field Notes 

SSCS 

SDU 

SPR 

T33 
Master 

Thesis Dedetürk, A. (2018) 
Mixed, 158 students (6th Grade), Achievement 

Test, Interview 
SAA 

T34 
Master 

Thesis Doğanay, K. (2018) 

Mixed, 40 students (7th Grade), Achievement 

Test, Work Sheets, Science Attitude Scale, 

Interview, Focus Group Interview, Observation 

Form 

PBSE 

SAA 

SAtC 

T35 PhD Dönmez, I. (2018) 

Mixed, 63 students (7th Grade), Interview, 

Witkin’s Group Embedded Figures Test, Life 

Story, Observation, Journal, STEM Activities, 

Colleague Opinions, Word Association Test, 

Drawing, Cognitive Styles Test, Holland 

Profession Selection Inventory, Kahoot 

Application 

SCD 

T36 
Master 

Thesis Dumanoğlu, F. (2018) 

Mixed, 88 students (7th Grade) Achievement Test, 

STEM Attitude Test, Interview, Student's 

notebooks 

SAA 

AtS 

T37 
Master 

Thesis Duygu, E. (2018) 

Mixed, 39 Prospective science teachers, Scientific 

Process Skill Test, STEM Awareness Scale, 

Interview Form 

SESBILE 

SSPS 

SA 

SV 

T38 
Master 

Thesis Ersoy, Z. (2018) 

Quantitative, 56 classroom and pre-school 

teachers, STEM Teaching Self-Efficacy Scale, 

Teacher Recognition Form 

STSEBT 

T39 
Master 

Thesis Gazibeyoğlu, T. (2018) 
Mixed, 52 students (7th Grade), Achievement 

Test, Science Attitude Scale, Interview Form 

SAA 

SAtC 

SV 

T40 
Master 

Thesis Girgin, Ş.(2018) 
Qualitative, 1st graders’ teacher, 13 students (4th 

Grade), Observation, Field Notes, Interview 
ES 

T41 
Master 

Thesis Helvacı Özacar,B. (2018) 
Quantitative, 32 teachers (Science and 

Mathematics), Lesson Plans 
IiS 
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T42 
Master 

Thesis Karcı, M. (2018) 

Quantitative, 50 students (5th Grade), 

Achievement Test, STEM Career Interest Scale, 

Science Course Motivation Scale 

SBLABSA 

SAA 

SCM 

SDCI 

T43 
Master 

Thesis Kaya, M.E.(2018) 

Mixed, 32 Prospective science teachers, How 

Creative Are You Scale, Self-Regulation Scale, 

Interview Form 

SS-RS 

SCS 

SV 

T44 
Master 

Thesis Kayalar, A. (2018) 

Quantitative, 76 Prospective science teachers, 

Engineering STEM Career Interest Scale, STEM 

Motivation Scale, Design Skills Scale, System 

Intelligence Inventory, Teacher Self-Efficacy 

Scale 

MTBSP 

SEDS 

SV 

T45 PhD Kızılay, E. (2018) 

Quantitative, 1667 students (secondary school), 

STEM Career Interest Scale, STEM Motivation 

Scale 

SDM 

SDCI 

 

T46 
Master 

Thesis Koca, E. (2018) 

Mixed, 33 students (7th Grade), Achievement 

Scale, Science Attitude Scale, Interview, 

Document Analysis 

SP 

SAA 

SAtC 

SV 

T47 
Master 

Thesis Murat, A. (2018) 

Quantitative, 193 Prospective science teachers, 

STEM Attitude Scale, 21st Century Skills 

Competence Test for Prospective Teachers 

AtS 

T48 
Master 

Thesis Nağaç, M. (2018) 
Mixed, 44 students (6th Grade) Achievement Test, 

Problem Solving Inventory, Interview Form 

SAA 

SPSS 

SV 

T49 
Master 

Thesis Onsekizoğlu, A. S. (2018) 

Mixed, 21 students (11th Grade), Learning Styles 

Scale, Multiple Intelligence Scale, Academic 

Success Questions, WebQuest, Design Book, 

Rubrics, Observation, Interview Questions 

WSSE 

SAA 

SCU 

SV 

T50 
Master 

Thesis Öcal, S. (2018) 

Quantitative, 26 students (preschool), Preschool 

Scientific Process Skills Scale for 60-72 months 

of children 

SSPS 

T51 PhD Özçakır-Sümen, Ö. 

(2018) 

Mixed, 46 prospective classroom teachers, 

Achievement Test, STEM Awareness Scale, 

Belief Scale Regarding Mathematical Problem 

Solving, Problem Based Study Papers, Interview 

SLO 

SAA 

SA 

SPSS 

SV 

T52 
Master 

Thesis Özmen, N.(2018) 

Qualitative, 82 lesson plans, National Thesis 

Center, Bahçeşehir University Online Database, 

Google Search, Google database 

M-SSBLP 

T53 
Master 

Thesis Öztürk, S.C. (2018) 

Mixed, 30 prospective science teachers, Critical 

Thinking Disposition Scale, Problem-Solving 

Inventory, Interview Form 

SCTS 

SPSS 

SV 

T54 
Master 

Thesis Tabar, V.(2018) 
Qualitative, 67 articles, Google Academics, Eric, 

Web of Science Databases 
CASA 

T55 
Master 

Thesis Tekin-Poyraz, G. (2018) 

Qualitative, 17 persons (administrator, teacher, 

student, parents) 12 persons (academician, 

expert), Interview, Journal 

SP 

T56 
Master 

Thesis Topsakal, İ. (2018) 

Mixed, 81 students (7th Grade), Learning Climate 

Scale, Critical Thinking Disposition Scale, 

Perception Scale for Problem Solving Skills, 

PBSE 
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Interview Form, Report (Experience Journal 

Form) 

T57 
Master 

Thesis Türker, B. (2018) 
Quantitative, 314 University Preparatory Class 

Students, Survey 
SDCP 

T58 
Master 

Thesis Üçüncüoğlu, İ. (2018) 

Mixed, 35 prospective science teachers, STEM 

Awareness Scale, Integrated STEM Teaching 

Orientation Scale, STEM Concept Map Form, 

Lesson Plans, STEM Activity Module 

Disciplinary Content Form, STEM Education 

Opinion Form and Field Notes 

SE 

SA 

SV 

SCS 

 

2.4. Validity and Reliability 

In this study, the validity types of Sandelowski and Barroso (2007) determined in their meta-synthesis 

studies are considered and these are as follows: 

1. Descriptive Validity: In this type of validity, the validity of the data is based on the facts. In this 

context, in this study, they are significant and accurate definitions derived from each study. 

2. Interpretive Validity: It means expressing perspectives of the researchers completely and 

accurately. 

3. Theoretical Validity: This type of validity is based on the reliability of the researcher in explaining 

and interpreting the findings. It also covers loyalty to the method used (as cited in: Aküzüm and 

Özmen, 2013). 

2.5. Data Analysis 

Noblit and Hare (1988) identified seven steps for the analysis of data related to the meta-synthesis 

study (as cited in: Aküzüm and Özmen, 2013). These steps followed in this study are as follows: 

Step 1. Deciding and starting a factual study: In this step, STEM education in Turkey is defined as the 

study field of this research. 

Step 2. Deciding which studies will be used for the selected subject area: In this step, a literature 

review was conducted on the subject. In addition, the master and doctorate theses to be included in this 

study were determined according to the inclusion criteria. 

Step 3. Reading the qualitative data: In this step, the themes and sub-themes of the studies included in 

the research were examined comprehensively. Key statements and expressions regarding the themes 

were identified (Table 8). In this way, data related to each other can be determined and conversions 

can be made. 

Step 4. Determining how the data are related: In this step, similar and different aspects of the 

examined studies are given. In this context Table 2 was formed. In Table 2, similar and different 

aspects of the studies in terms of publication year, type, method, sample group, data collection tools 

and theme codes were shown. In addition, descriptive statistics such as method, sample group, 

frequency and percentage for data collection tools are presented in the findings section of this study. 

Step 5. Translating the data into one another: The process of translating the data into one another is 

based on the assumptions made based on the studies in the previous step. 

Step 6. Synthesising translations: This step is conducted when many studies are included in the 

research and it requires a second-level synthesis process. 

Step 7. Expressing the synthesis: This step is the last step in which the synthesis is effectively 

expressed. 
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3. Findings 

The distribution of theses by years, which is the first sub-problem of this study, examined within the 

scope of this research is given in Table 3. 

Table 3. Distribution of theses by years 

Year Type Theses f % 

2014 Master Thesis T 1 1 1.7 

 

2016 

Master Thesis T 4 1 1.7 

PhD T 2, T 3,  T 5 3 5.2 

2017 Master Thesis T 6 – T10, T 12 – T16 10 17.3 

Doktora T 11 1 1.7 

 

2018 
Master Thesis T18 – T23, T25 – T34, T 36 – T44, T46 – T50, T52 – T58 37 63.8 

PhD T 17,  T 24, T 35, T 45, T 51 5 8.6 

Total Master Thesis & PhD T 1 – T 58 58 100 

As seen in Table 3, 1.7% of the theses examined within the scope of this study are the studies 

conducted in 2014, 6.9% of them conducted in 2016, 19% of them conducted in 2017 and 72.4% of 

them conducted in 2018. According to these findings, it can be said that the number of studies carried 

out on the subject has increased in recent years. 

The findings on the subjects related to the STEM covered by the theses that are examined within the 

scope of this study, which is the second sub-problem of this study, are given in Table 4. 

Table 4. Topics examined in theses 

Topics Examined in STEM Theses f % 

Various Skills 29 19.6 

Opinions 27 18.2 

Academic Achievement 26 17.6 

STEM and Other Learning Approaches 12 8.1 

Career 12 8.1 

Attitude 11 7.4 

Interest/Perception 7 4.7 

Teacher Education 6 4.1 

Practicability/Effectiveness 6 4.1 

Awareness 4 2.7 

Motivation 3 2.0 

Examination of Studies on STEM 2 1.35 

Competency 2 1.35 

STEM Scale Development 1 0.66 

Total 148 100 

When Table 4 was examined, it was seen in the theses on STEM examined within the scope of this 

study that various skills, views and academic achievement were among the frequently discussed 

topics. STEM and other learning approaches, career, attitudes, teacher training, interest/perception, 

practicability/effectiveness, awareness, motivation were studied in theses. It is understood that there 

are limited number of theses conducted on examination of studies related to STEM, competency, and 

scale development. 

The results of the research methods of the theses examined within the scope of this study, which is the 

third sub-problem of the study, are shown in Table 5.  
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Table 5. Preferred research methods 

Research Methods Theses f % 

Mixed 
T 2, 3, 5, 6, 8, 11, 15, 16, 17, 20, 21, 22, 23, 24, 25, 26, 28, 30, 

31, 32, 33, 34, 36, 37, 39, 43, 46, 48, 49, 51, 53, 56, 58 

33 57 

Quantitative T 1, 4, 9, 10, 12, 13, 27, 38, 41, 42, 44, 45, 47, 50, 57 15 26 

Qualitative T 7, 14, 18, 19, 29, 35, 40, 52, 54, 55 10 17 

Total T 1 – T 58 58 100 

When Table 5 is examined, it is understood that mixed methods are frequently used in the 

postgraduate theses examined within the scope of this study. This is followed by a quantitative and 

qualitative method respectively. 

The findings of the study groups preferred in the theses examined within the scope of this study, which 

is the fourth sub-problem of this research, are given in Table-6. 

Table 6. Preferred study groups 

Study Groups f % 

Secondary School Students (5, 6, 7 and 8th grade) 24 38.7 

Prospective Teachers 16 25.8 

Teachers 9 14.5 

High School Students (9, 10, 11 and 12th grade) 4 6.5 

Primary School Students (1, 2, 3 and 4th grade) 3 4.8 

Undergraduate Students 1 1.6 

Preschool Students 1 1.6 

Administrators & Parents 1 1.6 

Academician & Experts 1 1.6 

Academic Study (Article, Thesis, Book Chapter etc.) 1 1.6 

Lesson Plan 1 1.6 

Total 62 100 

In Table 6, it is seen that secondary school students (f=24, 38.7%) are frequently preferred as the study 

group in the theses examined within the scope of this study. It was observed that this was followed by 

prospective teachers (f=16, 25.8%), teachers (f=9, 14.5%), high school students (f=4, 6.5%) and 

primary school students (f=3, 4.8%). It was understood that other study groups such as undergraduate 

students, preschool students, administrators, parents, experts etc. were also preferred. At this point, the 

reason why the total number of study group (f=62) is more than the total number of theses (f=58) 

examined in this article is that more than one study group is preferred in some theses. For example, the 

administrator, parents, academicians, groups of experts were selected as study group in a single thesis, 

or in some theses, and the study group was consisted of both teachers and students. 

The findings related to the data collection tools used in the theses examined within the scope of this 

study, which is the fifth sub-problem of this research, are given in Table 7. 

Table 7. Preferred data collection tools 

Data Collection Tools f % 

Questionnaire / Scale 44 27.9 

Interview / Meeting (form) 36 22.8 

Academic Achievement Test 18 11.4 

Other Tests 9 5.7 

Activities (their products) / Practices 9 5.7 

Observation (form) 8 5.0 

Diaries 7 4.4 



Analysis of Postgraduate Theses Related to STEM Education in Turkey: A Meta-Synthesis Study  13 

 

Volume 13 Number 2, 2020 

Audio-Visual Tools such as Audio Records, Videos, Photographs 4 2.5 

Documents 4 2.5 

Other Data Collection Forms 4 2.5 

Questions (Forms) 3 1.9 

Course Plans 3 1.9 

Field Notes 3 1.9 

Student Notebooks 2 1.3 

Webquest & Module 2 1.3 

Rubric 2 1.3 

Total 158 100 

When Table 7 is considered, it is being understood that data collection tools such as questionnaire / 

scale (f=44, 527.9), interview / meeting (form) (f=36, 22.8%), and academic achievement test (f=18, 

11.4%) are frequently being used in the theses examined within the scope of this study. Moreover, it is 

being observed that data collection tools such as other tests, activities (their products) / practices, 

observation (form), diaries, and audio-visual tools such as audio records, videos, photographs, and 

documents, other data collection forms, questions, course plans, field notes are also being preferred.  

Tools such as student notebooks, webquests & module, rubric had also been used in the theses as data 

collection tools even if not so frequently.  

One of the stages of meta-synthesis method is to reveal the similar and different aspects of examined 

studies.   The findings revealed within the scope of this stage of meta-synthesis method constitute the 

sixth and final sub-problem of this research. Key statements regarding the themes enabling to manifest 

the similar and different aspects of the examined theses are being provided in Table 8. 

Table 8.  Key statements regarding to themes 

Themes Key Statements f % 

 

 

 

Various Skills 

STEM education improves the problem solving skills.  7 4,64 

STEM education affects scientific creativity skills positively.  7 4,64 

STEM education immproves the scientific process skills. 4 2,65 

STEM education improves the critical thinking skills. 3 1.99 

STEM education improves engineering (design) skills.  2 1.32 

STEM practices do not make a significant diffrerence in pupil’s problem 

solving skills. 
1 0.66 

STEM education improves reflective thinking skills. 1 0.66 

STEM education does not increase reflective thinking skills 

significantly.  

1 0.66 

STEM education based on mobile technology could not be effective in 

developing engineering (design) skills. 
1 0.66 

STEM education affects self-regulation skills positively. 1 0.66 

STEM education improves the psychomotor skills.  1 0.66 

 

 

Opinions 

Pre-service teachers & teachers have positive opinons about STEM. 11 7.30 

Students’ remarks regarding STEM education is generally positive. 9 6 

Teachers do not have sufficient knowledge and are not well equipped 

with STEM education. 
4 2.65 

With the STEM approach, positive changes occur in the students' views 

towards STEM. 
3 1.99 

Pre-srevice teachers think STEM is not applicable in current conditions 

of schools. 

1 0.66 

STEM practices make the course effective. 1 0.66 

 

 

STEM education increases / positively affects academic achievement. 17 11.26 

STEM practices / education do not increase academic achievement 3 1.99 



14 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Academic 

Achievement 

significantly. 

STEM education affects the conceptual understanding positively. 3 1.99 

STEM eucation does not make a significant difference in conceptual 

learning. 

2 1.32 

STEM education has no significant effect on retention. 1 0.66 

STEM education has a significant effect on retention. 1 0.66 

 

 

 

 

Career 

STEM education increases the career interest towards STEM disciplines.  2 1.32 

The interest in STEM professions change in regard to demographic 

variables such as gender, grade, parents’ education level, income. 

2 1.32 

STEM education affects perception of career towards STEM disciplines 

positively. 

1 0.66 

STEM activities do not make a significant difference on interest of 

STEM career.  

1 0.66 

Engineering and Space Sciences are the most demanded ones among the 

STEM careers. 

1 0.66 

Students who make STEM career choices at the university have higher 

STEM self-efficacy and families with more interest in STEM issues. 

1 0.66 

STEM activities are effective in students’ understanding STEM 

disciplines.  

1 0.66 

STEM activities are effective in recognizing STEM professions. 1 0.66 

STEM education is beneficial for the professional development of 

teachers. 

1 0.66 

In the STEM-based education process, teachers develop professionally 

and students develop their STEM career understanding. 

1 0.66 

 

STEM  

and 

 Other Learning 

Approaches 

Problem based STEM education 3 1.99 

STEM practices based on mobile technology  2 1.32 

STEM integrated Argumentation based science learning 1 0.66 

Early STEM and authentic learning 1 0.66 

Webquest-supported STEM education 1 0.66 

STEM education in simulation based inquiry learning environment  1 0.66 

Scenario based learning approach based on STEM activities  1 0.66 

Montessori based STEM 1 0.66 

STEM and 5E integration 1 0.66 

 

 

Attitude 

STEM practices enhance students’ attitudes towards science lesson. 4 2.65 

Student’s attitude towards STEM is positive. 2 1.32 

STEM activities affect students’ attitudes towards STEM disciplines 

positively. 

2 1.32 

STEM practices do not make a significant difference on students’ 

attitudes towards STEM. 

1 0.66 

STEM education makes a significant difference on students’ attitudes 

towards STEM.  

1 0.66 

Pre-service teachers’ attitudes towards STEM are generally positive. 1 0.66 

 

Interest 

/ 

Perception 

STEM activities affect students’ perception of STEM positively. 2 1.32 

STEM activities enhance the students’ interest in STEM positively. 1 0.66 

STEM based practices are effective in improving teacher candidates’ 

perception of competence towards STEM. 

1 0.66 

STEM practices do not make a significant difference on students’ 

perception of inqury learning skills. 

1 0.66 

STEM practices enhance students’ perception of engineering positively. 1 0.66 

STEM practices enhance students’ perception of technology positively. 1 0.66 
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Teacher 

Education 

STEM education incresas STEM teaching orientations. 2 1.32 

STEM practices have no effect on STEM teaching orientations.  1 0.66 

STEM education affects preservice teachers’ self-competence beliefs 

towards science teaching positively.  

1 0.66 

STEM activities have no significant effect on preservice teacher’s self-

competence beliefs. 

1 0.66 

STEM practices affect preservice teachers’ pedagogics and field 

knowledge positively. 

1 0.66 

 

 

Practicability 

/ 

Effectiveness 

STEM education is applicable. 2 1.32 

There are a number of problems in the implementation of STEM training 

(formal or distance).  
2 1.32 

STEM based practices are effective. 1 0.66 

In STEM, interdisciplinarity and integration of disciplines are important. 1 0.66 

 

Awareness 

STEM education affects students’ STEM awareness positively. 1 0.66 

There is not a significant difference between first and last grade pre-

service teachers in terms of STEM awareness. 
1 0.66 

STEM education increases pre-service teachers’ STEM awareness 

significantly. 

1 0.66 

STEM based practices enhanced pre-service teachers’ STEM awareness. 1 0.66 

 

 

 

Motivation 

Class level, gender, education level of parents, income variables are 

effective on motivation towards STEM disciplines. 

1 0.66 

STEM activities make a significant difference in motivation towards 

science course. 

1 0.66 

STEM activities do not make a significant difference in motivation 

towards science course. 

1 0.66 

 

 

Competence 

Science and mathematics proficiency beliefs of the students are not at the 

desired level, and the class teachers' proficiency beliefs about STEM 

education are above the middle level. 

 

1 

 

0.66 

Teachers' STEM teaching self-efficacy beliefs are very low. 1 0.66 

 

Examination of 

Studies on 

STEM  

In the studies, it was mostly studied with prospective teachers and K-12 

student groups and opinions, perception and attitudes towards STEM 

were investigated more. 

1 0.66 

STEM does not have an agreed framework in the literature. 1 0.66 

STEM Scale 

Development 
STEM readiness scale was developed for science teachers. 1 0.66 

      Total 151 100 

 

Key statements and expressions regarding the themes obtained from the theses examined related to the 

STEM education, and the relevant frequency and percentage values are also being provided in Table 8. 

According to this, under the theme of various skills, there are findings regarding that STEM education 

or practices have positive effects on the development of skills such as problem solving, scientific 

creativeness, scientific process, critical thinking, reflective thinking, engineering design, and self-

regulation. Even if just a few, there are also results which provides the conclusion that STEM 

education is not effective in developing the skills, or that it doesn’t create statistically significant 

difference. Under the theme of opinions regarding STEM, there are results related to the fact that the 

views of students, prospective teachers and teachers on STEM are positive, that positive changes are 

occurring in the views of students on STEM through the STEM approach, and that the STEM 

practices are making the course more effective.  Other key statements showing up under this theme are 

the views regarding that the teachers do not have sufficient knowledge and experience on STEM 
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education, and that the prospective teachers find the STEM education inapplicable under the current 

school conditions.  

Under the theme of academic achievement, there are statements regarding that STEM education is 

increasing and positively affecting academic success and the conceptual understanding.  There are also 

results that STEM education is not statistically significantly increasing the academic success and 

conceptual understanding, and that it both has and does not have significant effect on permanence. 

Under the theme of career, there are results regarding that STEM education is positively affecting the 

career interests and perception relevant to fields of STEM, that it doesn’t constitute a significant 

difference on career interest, that interest in STEM professions is differentiating as per some 

demographical variables, that STEM activities are being effective on students in understanding the 

STEM disciplines and in knowing their professions, that the most preferred ones among STEM careers 

are engineering and space sciences, that the teachers are developing in professional aspect and that the 

students are developing in terms of their STEM career comprehension in the educational process based 

on STEM practices, and that the students preferring STEM career at undergraduate degree level have 

higher STEM self-efficacy and that they have families having more interest on STEM issues.  

Under the theme of STEM and other learning approaches, there are the key statements of Problem 

Based STEM Education, STEM Practices Based on Mobile Technology, STEM Integrated 

Argumentation Based Science Learning, Early STEM and Authentic Learning, Webquest Supported 

STEM Education, STEM Education in Simulation Based Inquiry Learning Environment, Scenario 

Based Learning Approach Based on STEM Activities, Montessori Based STEM, and STEM and 5E 

Integration. It is being understood that STEM education is being used along with these approaches, or 

that its integration is being examined. Under the theme of attitude, it is being observed that there are 

results regarding that STEM education is increasing the attitude of students relevant to science course, 

that the attitudes of students and prospective teachers regarding STEM are generally positive, that 

STEM activities are positively affecting the students’ attitudes regarding the fields of STEM, and that 

the STEM activities and practices both create and don’t create significant difference on the attitudes of 

students regarding STEM.  

Under the theme of interest/perception, there are results regarding that the STEM activities are 

positively affecting the students’ STEM perceptions and their interest regarding STEM. In addition, 

there are results that the STEM practices are improving the engineering and technology perceptions of 

the students, and the competence perceptions of prospective teachers regarding STEM. There are also 

results regarding that STEM practices does not create significant difference on the prospective 

teachers’ inquiry learning skill perceptions. Under the theme of teacher education, there are results 

regarding that STEM education is increasing the prospective teachers’ tendencies to teach STEM and 

that it is positively affecting their self-efficacy beliefs regarding teaching of science. There are also 

results regarding that STEM practices and activities do not have effect on STEM teaching tendency, 

that they do not have significant effect on the prospective teachers’ self-efficacy beliefs, and that they 

are positively affecting the pedagogic and field knowledge of the prospective teachers.  

Under the theme of practicability /effectiveness, there are results regarding that STEM education is 

applicable and effective, that interdisciplinarity and integration of disciplines are important in STEM, 

and that there are some problems at the point of implementation of STEM education. Under the theme 

of awareness, there are results regarding that STEM education is positively affecting the students’ 

STEM awareness, that it is significantly increasing the prospective teachers’ STEM awareness, that 

the STEM focused practices are improving the prospective teachers’ STEM awareness, and that there 

is no significant difference among the first grade and final grade prospective teachers in terms of 

STEM awareness. 

Under the theme of motivation, results regarding that variables such as grade level, gender, 

educational level of mother and father and income are being effective on motivation regarding fields 

of STEM, that STEM practices both create and don’t create significant difference on motivation 

regarding science course are attracting attention. Under the theme of competence, there are results 

regarding that the students’ science and math competence belief levels are not at required level, and 

that the teachers’ competence belief regarding STEM education is over the medium level, and that the 
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teachers’ STEM teaching self-efficacy belief is at extremely low level. Under the theme of 

examination of studies on STEM, there are results regarding that it is mostly being studied with 

prospective teachers and K-12 students in the studies, that the subjects such as opinions, perceptions 

and attitudes regarding STEM are being searched more, and that STEM does not have a frame on 

which it is reached a consensus in literature. Under the theme of STEM scale development, there is a 

result regarding that STEM readiness scale development study is conducted for the science teachers. 

4. Discussion, Conclusion and Recommendations 

In this study, postgraduate theses related to STEM education in Turkey was investigated by meta-

synthesis methods. In this context, 58 theses were examined, 49 of which were master’s thesis and 9 of 

which were PhD and they were analyzed in detail. It is thought that it is important to discuss and 

present the findings of the study in the context of the related literature.  

The first sub-problem of this study is results of the distribution of the theses by years. It is seen that 

the majority of theses in STEM field were conducted in 2018. This is followed by 2017, 2016 and 

2014 respectively. The theses, which are accessible at thesis center of Higher Education Council at the 

time of collecting the data, were included in the scope of this study. As the theses conducted on 2019 

were not accessible at the time of data collection, these theses were not included in this study. The 

total number of theses reached in this study is 58 and it is understood that the majority of these studies 

have been carried out in recent years. In this context, it can be said that interest and studies related to 

STEM education have increased in recent years. In addition, Hacıömeroğlu and Bulut (2016) mention 

that the number of publications on STEM in the domestic literature has increased in recent years. 

Hwang and Taylor (2016) also reported that the interest in STEM has increased. 

The second sub-problem of this study is the results regarding the issues addressed in the theses on 

STEM education. According to this, various skills, opinions, academic achievement, other learning 

approaches, career, attitude, interest/perception, techer education, practicability/effectiveness, 

awareness, motivation, examination of studies, competence and scale development subjects regarding 

STEM had been studied respectively in the theses. In a similar manner, Kaleci and Korkmaz (2018) 

are sharing in their researches –in which they had performed the content analysis of studies regarding 

STEM education- the finding that primarily the cognitive factors such as success, permanence, 

competence, effectiveness, and then affective factors such as attitude, interest, motivation are the 

frequently encountered learning outputs. Tezel and Yaman (2017) are specifying that the studies 

performed in national literature regarding STEM are close to each other, and that their results are 

similar, and that different studies are required in this field, and they are mentioning the importance of 

especially the integration of STEM disciplines, and of the performance of researches regarding 

development of education materials regarding the same.    

The third sub-problem of this study is the results regarding research methods being preferred in the 

theses regarding STEM education. According to this, it is being observed that mostly the mixed 

method, then the quantitative method and then the qualitative method are being preferred in the theses 

that were examined within the scope of this study. It is being specified that mostly quantitative 

method, then qualitative method and then the mixed method are being used in the studies on articles 

regarding the STEM education (Gökpete-Yıldız and Özdemir, 2015). In another study, in which 

publications regarding STEM education had been examined, it is being specified that mostly 

quantitative method, then qualitative method and then mixed method are being used in these 

researches (Yıldırım, 2016). The difference in between the results of this study, and the results of other 

studies whose findings had been shared might have arose from the examination of theses regarding 

STEM education in this study, and from the examination of mostly the articles in other studies. 

The fourth sub-problem of this study is the results regarding study groups being preferred in the theses 

regarding STEM education. In the theses examined within the scope of this research, it is being 

determined that secondary school students are mostly being preferred as study group. It is specified 

that prospective teachers, teachers, secondary school, and elementary school students are following the 

same respectively. It is being understood that other study groups such as undergraduates, pre-school 

students, administrators, parents, specialists etc. are also being preferred even if just a few.  Jeong, 
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Hmelo-Silver and Jo (2019) stated that the effect is greatest with secondary school students in their 

article, which is a meta-analysis study about the impact of computer-supported collaborative learning 

in STEM education. They specified that although the effect of computer-supported collaborative 

learning in STEM education would enhance with knowledge and experience secondary level students 

benefit much more than undergraduate or other adult learners. In a similar manner, it is being noted 

that secondary school students are the student group being preferred the most in the studies regarding 

STEM education, and then prospective teachers are the group being preferred the next (Herdem and 

Ünal, 2018). Moreover, in another study, the order of frequency regarding groups worked with in the 

researches regarding STEM education is as follows:  elementary school and secondary school 

students, prospective science teachers, science teachers (Kaleci and Korkmaz, 2018).  

The fifth sub-problem of this study is the results regarding data collection tools being preferred in the 

theses regarding STEM education. It is being understood that data collection tools such as 

questionnaire / scale, interview / meeting (form) and academic achievement test are being used as per 

the order of frequency in the theses examined within the scope of this study. Moreover, it is being 

specified that data collection tools such as other tests, activities (their products) / implementations, 

observation (form), diaries, and audio-visual means such as audio records, videos, photographs, and 

documents, other data collection forms, questions, course plans, field notes are also being preferred.  

Tools such as student notebooks, webquests & module, rubric had also been used in the theses as data 

collection tools even if not so frequently. In the study performed by Herdem and Ünal (2018), it is 

being specified that tools respectively such as scale, questionnaire and tests are being used the most in 

the researches regarding STEM in which quantitative method was used, and that tools such as semi-

structured interviews, field notes and drawings are being used the most in the researches in which 

qualitative method was preferred. In the study performed by Kaleci and Korkmaz (2018), the data 

collection tools being used in the researches made regarding STEM education are being listed as 

documents, interviews, tests (perception, attitude, aptitude etc.), achievement tests, observations, 

questionnaires, other data collection tools and alternative assessment and evaluation tools as per order 

of frequency.    

The sixth and the final sub-problem of this research is the themes developed in order to reveal the 

similar and different aspects of the examined studies, and the results regarding expressions and 

statements relevant to the same. As many key statements and expressions are present under each 

theme within the scope of this sub-problem, it had been preferred to discuss the frequent key 

statements due to reasons such as article's page limit and not to bother the reader. As it will also be 

understood from the statements being present under theme of various skills, STEM education is 

developing the skills such as problem solving, creativeness, scientific process, critical thinking etc. It 

is emphasized that STEM approach is providing an interdisciplinary perspective to students for them 

to gain high level thinking skills such as problem solving, and creative and critical thinking (Kubat 

and Guray, 2018). Kuo et al (2019) remarked STEM interdisciplinary Problem Based Learning (PBL) 

is effective to enhance students’ creativity. Moreover, it is emphasized that STEM education should 

cover veins of higher order thinking skills like creative thinking, problem solving, critical thinking and 

scientific thinking and so that STEM training improve students’ those higher order thinking skills 

(Baharin, Kamarudin, & Manaf, 2018)   In a similar manner, there are the findings that STEM 

education is developing the students’ scientific creativeness skills in the researches of Gülhan and 

Şahin (2018), that it is developing their problem solving skills in the studies of Yıldırım and Türk 

(2018a), and that STEM approach is developing the students’ scientific process skills in the 

publications of Yamak, Bulut and Dündar’ (2017).     

Under the theme of opinions, there are statements regarding that prospective teachers, teachers and 

students generally have positive views on STEM. There are similar results in the relevant literature. In 

one of them, there are the views of prospective chemistry teachers regarding that they have significant 

contribution in terms of gaining interdisciplinary perspective, improving the design skills, field 

knowledge, remembering and enhancing the things learned related to the STEM education practices 

(Tarkın-Çelikkıran and Aydın-Günbatar, 2017). In another study, there are the views of prospective 

teachers regarding that they want to apply the STEM approach when they embark on their career 

(Erdoğan and Çiftçi, 2017). Furthermore, in another study, thoughts of science teachers regarding that 
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STEM approach will increase the interest of the students in the course, and that it will provide students 

with the skills of decision-making, inquiry-questioning, creative thinking and multiple perspectives 

(Bakırcı and Kutlu, 2018). 

Under the theme of academic achievement, there are statements regarding that STEM education is 

increasing academic success, and positively affecting the conceptual understanding. In the semi-

experimental study of Sarıcan and Akgündüz (2018), they are informing that integrated STEM 

education has positive contributions and reflections on academic success. In a similar manner, Gülhan 

and Şahin (2018) are informing by their experimental study that the academic success of the 

experiment group students to whom the course is being taught through STEAM (STEM + Art) 

activities is significantly improving compared to control group students. Olivarez (2012) specified that 

involving in a STEM academic program affected eight grade students’ academic success in math, 

science and reading positively. In the study in which the effect of STEM educational practices on the 

learning outputs of the students is being searched through meta-analysis method, it is being 

emphasized that the effect of STEM practices on academic success is at medium level (Saraç, 2018).  

As different from these studies, James (2014) is specifying that the science and math success of 7th 

grade students having education at traditional classes is higher compared to the group having 

education through STEM approach. This result is again having parallelism with the statement 

regarding the finding that STEM education is not significantly increasing the academic success even if 

it has low frequency under the theme of academic achievement. Under the theme of career, there are 

key statements regarding that STEM education is positively affecting the STEM career interest and 

perception, and that the interest in STEM professions is differentiating as per demographical variables 

such as gender, social class, educational level of mother and father, and income. Gaspard et al. (2019) 

expressed that pupils have higher expectations and values in STEM disciplines are more likely to 

select a STEM major. In addition to this, according to them students’ academic success and 

demographic traits like gender, socio-economic status and school type are meaningfully related with 

their profile that can be associated with students’ choice of STEM career. In a similar manner, it is 

being informed that STEM activities are positively affecting the students’ perceptions and attitudes 

regarding these disciplines (Gülhan and Şahin, 2016). Moreover, it is being reported that students’ 

STEM profession interests is significantly differentiating as per variables such as gender, academic 

success, and frequency of technology usage (Karakaya, Avgın and Yılmaz, 2018). 

Under the theme of attitude, there are statements regarding that STEM education is positively 

affecting the students’ attitude towards science course and STEM fields, and that the attitudes of the 

students regarding STEM are generally positive. It is being emphasized that the 4, 5, 6, 7 and 8th 

grade students’ attitudes towards STEM are at good level (Aydın, Saka and Güzey, 2017). In their 

study, Toma and Greca (2018) revealed that students participated in integrative STEM training 

showed more positive attitude towards science and overperformed academically than students who 

took place in traditional classes. Under the theme of interest/perception, there are statements regarding 

that STEM practices are positively affecting the students’ perceptions and interests relevant to STEM, 

and their perceptions of engineering and technology. Similar with this finding, it is being specified that 

STEM practices are positively affecting the students’ perceptions and attitudes regarding STEM fields 

(Gülhan and Şahin, 2016). Under the theme of teacher education, there are statements regarding that 

STEM education is positively affecting the prospective teachers’ STEM teaching tendency, their self-

efficacy beliefs in that teaching of science, and their pedagogic and field knowledge, but that it does 

not have significant effect on their self-efficacy beliefs.  For the STEM education and approach to be 

effectively and efficiently applied at the schools, at the first stage it is required to train teachers who 

have sufficient knowledge and experience regarding this approach (Tarkın-Çelikkıran and Aydın-

Günbatar, 2017). It is being specified that the teachers’ qualified preparation and perspective is 

important on the students’ success in the field of STEM (Hacıömeroğlu and Bulut, 2016).  

Under the theme of practicability/effectiveness, there are statements regarding that STEM education is 

applicable, but that there are some problems at the point of implementation, and that integration of 

disciplines is important in STEM. Ejiwale (2013) is informing that there are some obstacles before the 

successful implementation of STEM education. According to that these obstacles are as follows: few 

number of qualified STEM teachers, lack of sufficient investment in the teachers’ professional 
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development, lack of students’ sufficient preparation, and lack of their source of inspiration, lack of 

communication with the ones learning individually, lack of sufficient support from the school system, 

lack of research and cooperation in the fields of STEM, insufficiency in the preparation of content, 

presentation of weak contents and evaluation method, poor condition of laboratory facilities and 

educational tools, and lack of applied activities for the students (Ejiwale, 2013). It is being specified 

that there are some problems under headings such as teachers’ competence, their professional 

development training, assessment and evaluation, physical and social background, curriculum 

development studies, problems in implementation, and lack of cooperation among administrators of 

schools and stakeholders in the process of integration of STEM education to curriculum in our country 

(Akgündüz et al., 2018).   

Under the theme of awareness, there are statements regarding that STEM education is positively 

affecting the prospective teachers' and students’ STEM awareness. In a study, it is revealed that there 

are significant changes in the awareness of the prospective teachers who are trained on STEM 

education (Aslan-Tutak, Akaygün and Tezsezen, 2017). Moreover, in another study, it is being 

specified that the STEM awareness levels of university students are high, and that this awareness is 

not significantly changing as per grades (Hebebci and Usta, 2017). Under the theme of motivation, 

there are statements regarding that some demographic variables are effective on motivation in the 

fields of STEM, that the STEM practices are both significantly increasing and not significantly 

increasing the motivation regarding science course. Chittum et al. (2017) pointed out in their study 

that an afterschool program had positive impacts on students’ motivation in science, their perception 

about science as a discipline and their intentions to pursue a STEM career. In a study performed with 

the prospective teachers, it is specified that the prospective teachers think that the STEM education 

increases the motivation of the students (Yıldırım and Türk, 2018b). Under the theme of competence, 

there are statements regarding that the students’ science and math –from among STEM fields- 

competence belief level is not at required level, and that the teachers’ self-efficacy belief on STEM 

teaching is exceptionally low. In a similar manner, it is being emphasized that the teachers do not have 

sufficient knowledge and equipments, and it is being suggested to overcome this problem through in-

service trainings (Bakırcı and Kutlu, 2018). In another study, it is being informed that the teachers –

who will apply the STEM education- only have teaching knowledge in their field of expertise, and that 

it will not be sufficient (Çorlu, Capraro and Capraro, 2014). In a similar manner, Pimthong and 

Willliams (2018) are emphasizing that there are problems in training STEM teachers, and that the 

teachers are focusing on the results of integration of STEM fields, but that they don’t have sufficient 

knowledge on how that integration will be. It can be said that the STEM approach is new in our 

country. It is being observed that the endeavors of Ministry of National Education and studies of 

academia on the subject are increasing.  It is being asserted that there are some problems in the 

integration of STEM education to our country’s education system (Akgündüz et al., 2018). It can be 

said that the STEM proficiency levels of teachers and students will increase in time through 

implementations and practices on the subject. 

Under the theme of examination of studies on STEM, there are statements regarding that it is mostly 

being studied with prospective teachers and K-12 students, the subjects of opinions, perceptions and 

attitude regarding STEM is being studied more, and that STEM doesn’t have a frame on which it is 

reached a consensus in literature. There are also results close to these statements in the studies by 

which the studies regarding STEM education are examined (Göktepe-Yıldız and Özdemir, 2015; 

Herdem and Ünal, 2018; Kaleci and Korkmaz, 2018). Under the theme of scale development 

regarding STEM, it is being determined that STEM readiness scale development study is being made 

for the science teachers. It is being understood that there are various scale development (Buyruk and 

Korkmaz, 2016; Hacıömeroğlu and Bulut, 2016), and adaptation (Koyunlu-Ünlü et al., 2016) studies 

regarding STEM in the relevant domestic literature. 

In this study, the postgraduate theses made regarding STEM education in Turkey had been examined 

through meta-synthesis method. The following suggestions may be made in the direction of the 

study’s findings: 

Within the scope of integration studies of STEM approach to our education system, trainings on the 

subject should be provided for the teachers, school administrators or other stakeholders. It is required 
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to equip the schools with tools and physical facilities required for this approach. Within the scope of 

teachers’ education, STEM education should be expanded not only in the education of prospective 

math and science teachers, but also in all the teaching departments, and applied trainings should be 

included especially at graduate degree level. It is being observed that academic studies are 

concentrating on specific fields. It will be beneficial to perform mostly experimental researches 

regarding STEM education, and to perform studies for designing and developing implementation 

based activities and materials that cover the integration of STEM fields. It is noteworthy that the 

practices in the theses are mostly carried out in science lessons with the teachers or prospective 

teachers of the science course. In this sense, it is being required to have the implementation samples of 

this approach at different levels and courses, with different branch teachers or prospective teachers. 

For instance, its implementation in the fields such as the education of gifted ones, pre-school 

education, adult education or non-formal education will contribute to the relevant literature. In the 

studies performed regarding this approach, it is being understood that fields of science and math are 

being driven forward, and that fields of technology and engineering are being left in the back seat. In 

this sense, importance should be attached to all the fields of STEM, and performance of studies 

covering some of these fields at the same time may be enlightening. Public service advertisement 

development efforts that expand awareness regarding this approach may be beneficial. It is being 

specified that prospective teachers have the requirement of education regarding STEM (Erdoğan and 

Çiftçi, 2017; Yıldırım and Türk, 2018c). It is reported that it is important to consider the expectations 

of the students in the learning-teaching process (Sarıca, 2020). Therefore, STEM applications can be 

carried out in line with the expectations of the students. Within this frame, if we want to be successful 

in STEM education, and if we want to compete with the world, we have to attach the required 

importance to STEM education, and we have to train our teachers –who are raising the new 

generations- on this subject. In this context, we have to review our education system by starting from 

pre-school education to higher education, and we have to make the STEM approach effective at all 

levels. 

 

References 

Acar, D. (2018). FeTeMM eğitiminin ilkokul 4. sınıf öğrencilerinin akademik başarı, eleştirel düşünme 

ve problem çözme becerisi üzerine etkisi. [The effect of STEM education on the academic success, 

critical thinking and problem solving skills of the elementary 4th grade students] (Unpublished 

doctoral dissertation). Gazi University, Graduate School of Educational Sciences, Ankara.  

Açıkgöz, S. (2018). Fen eğitiminde okulöncesine yönelik yaklaşımlardan STEM ve montessori 

yöntemlerinin öğretmen görüşleri doğrultusunda karşılaştırılması. [Comparative of the student's 

views of STEM and montessori methods in the relationship between the school in the educational 

science] (Unpublished master’s thesis). Kastamonu University, Graduate School of Natural and 

Applied Sciences, Kastamonu.  

Akay, M. (2018). Üstün yetenekli öğrencilerin eğitiminde kullanilabilecek matematik temelli STEM 

etkinliklerinin geliştirilmesi. [The development of mathematics based STEM activities to be used in 

the education of gifted students] (Unpublished master’s thesis). Atatürk University, Graduate School 

of Educational Sciences, Erzurum. 

Akgündüz, D., Aydeniz, M., Çakmakçı, G., Çavaş, B., Çorlu, M. S., Öner, T. & Özdemir, S. (2015). 

STEM eğitimi Türkiye raporu: Günün modası mi yoksa gereksinim mi? İstanbul, Türkiye: İstanbul 

Aydin Üniversitesi. Retrieved from https://www.aydin.edu.tr/tr-

tr/arastirma/arastirmamerkezleri/ebtam/Documents/STEM_EĞİTİMİ_ TÜRKİYE_RAPORU.pdf. 

Akgündüz, D., Ertepınar, H., Ger, A. M. & Türk, Z. (2018). STEM eğitiminin öğretim programina 

entegrasyonu: Çalıştay raporu. İstanbul, Türkiye: İstanbul Aydin Üniversitesi Yayınları. Retrieved 

from https://www.aydin.edu.tr/tr-

tr/akademik/fakulteler/egitim/Documents/STEM%20E%C4%9Fitiminin%20%C3%96%C4%9Fretim

%20Program%C4%B1na%20Entegrasyonu-%20%C3%87al%C4%B1%C5%9Ftay%20Raporu.pdf.  

https://www.aydin.edu.tr/tr-tr/akademik/fakulteler/egitim/Documents/STEM%20E%C4%9Fitiminin%20%C3%96%C4%9Fretim%20Program%C4%B1na%20Entegrasyonu-%20%C3%87al%C4%B1%C5%9Ftay%20Raporu.pdf
https://www.aydin.edu.tr/tr-tr/akademik/fakulteler/egitim/Documents/STEM%20E%C4%9Fitiminin%20%C3%96%C4%9Fretim%20Program%C4%B1na%20Entegrasyonu-%20%C3%87al%C4%B1%C5%9Ftay%20Raporu.pdf
https://www.aydin.edu.tr/tr-tr/akademik/fakulteler/egitim/Documents/STEM%20E%C4%9Fitiminin%20%C3%96%C4%9Fretim%20Program%C4%B1na%20Entegrasyonu-%20%C3%87al%C4%B1%C5%9Ftay%20Raporu.pdf


22 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Aküzüm, C. & Özmen, F. (2013). The efficacies of educational supervisors in performing their 

supervisory roles: A meta-synthesis study. Ekev Akademi Dergisi, 17(56), 97-120. 

Alan, B. (2017). Fen bilgisi öğretmen adaylarının bütünleşik öğretmenlik bilgilerinin desteklenmesi: 

STEM uygulamalarına hazırlama eğitimi. [Supporting preservice science teachers' integrated teaching 

knowledge: Preparation training practices to STEM] (Unpublished master’s thesis). Fırat University, 

Institute of Educational Sciences, Elazığ. 

Alıcı, M. (2018).  Probleme dayalı öğrenme ortamında STEM eğitiminin tutum, kariyer algı ve meslek 

ilgisine etkisi ve öğrenci görüşleri. [Effect of STEM instruction on attitude, career perception and 

career interest in a problem based learning environment and student opinions] (Unpublished master’s 

thesis). Kırıkkale University, Graduate School of Naturel and Applied Sciences, Kırıkkale.  

Altaş, S. (2018).  STEM eğitimi yaklaşımının sınıf öğretmeni adaylarının mühendislik tasarım 

süreçlerine, mühendislik ve teknoloji algılarına etkisinin incelenmesi. [Investigation of the effects of 

STEM education approach on the perceptions of classroom teaching candidates about engineering 

design processes and about engineering and technology] (Unpublished master’s thesis). Muş Alparslan 

University, Institute of Science, Muş. 

Arslan, Ö. (2018). Fen, teknoloji, mühendislik ve matematik (STEM) uygulamalarının farklı bağımlı 

değişkenler üzerinden incelenmesi. [Analyzing the effect of science technology engineering and 

mathematics (STEM) applications with respect to different dependent variables] (Unpublished 

master’s thesis). Muş Alparslan University, Institute of Science, Muş. 

Aslan-Tutak, F., Akaygün, S. & Tezsezen, S. (2017). Collaboratively learning to teach STEM: Change 

in participating pre-service teachers’ awareness of STEM. Hacettepe University Journal of Education, 

32(4), 794-816. doi: 10.16986/HUJE.2017027115. 

Aspfors, J. & Fransson, G. (2015). Research on mentor education for mentors of newly qualified 

teachers: A qualitative meta-synthesis. Teaching and Teacher Education, 48, 75-86. 

Aydın, G., Saka, M. & Guzey, S. (2017).  Science, technology, engineering, mathematic (STEM) 

attitude levels in grades 4th - 8th. Mersin University Journal of the Faculty of Education, 13(2), 787-

802. 

Aygen, M. B. (2018). Fen bilgisi öğretmen adaylarının bütünleşik öğretmenlik bilgilerinin 

desteklenmesine yönelik STEM uygulamaları. [STEM applications for supporting integrated teacher 

knowledge of science teacher candidates] (Unpublished master’s thesis). Fırat University, Institute of 

Educational Sciences, Elazığ. 

Ayverdi, L. (2018). Özel yetenekli öğrencilerin fen eğitiminde teknoloji, mühendislik ve matematiğin 

kullanımı: FETEMM yaklaşımı. [Usage of technology, engineering and mathematics in science 

education for gifted students: STEM approach] (Unpublished doctoral dissertation). Balıkesir 

University, Institute of Science, Balıkesir.   

Badur, S. (2018). Ortaokul öğrencilerinin fen, teknoloji, mühendislik ve matematik (FeTeMM) 

mesleklerine yönelik ilgilerinin incelenmesi. [Investigating the middle school students' interests in 

science, technology, engineering and mathematics (STEM) careers] (Unpublished master’s thesis). 

Çanakkale Onsekiz Mart University, Graduate School of Educational Sciences, Çanakkale. 

Baharin, N., Kamarudin, N. & Manaf, U. K. A. (2018). Integrating STEM education approach in 

enhancing higher order thinking skills. International Journal of Academic Research in Business and 

Social Sciences, 8(7), 810–822. 

Bakırcı, H. & Kutlu, E. (2018). Fen bilimleri öğretmenlerinin FeTeMM yaklaşımı hakkındaki 

görüşlerinin belirlenmesi. Turkish Journal of Computer and Mathematics Education, 9(2), 367-389. 

Belek, F. (2018). FETEMM etkinliklerinin, fen bilgisi öğretmen adaylarının öz-yeterlik inançlarına, 

FETEMM eğitim yaklaşımına ve fen öğretimine yönelik düşüncelerine etkisinin incelenmesi. 

[Investigation of STEM effectiveness of science teacher candidates' self-efficacy beliefs on FETEMM 

educational approach and reflections on science education] (Unpublished master’s thesis). Çanakkale 

Onsekiz Mart University, Graduate School of Educational Sciences, Çanakkale.  



Analysis of Postgraduate Theses Related to STEM Education in Turkey: A Meta-Synthesis Study  23 

 

Volume 13 Number 2, 2020 

Biçer, B. G. (2018). Fen bilimleri öğretmenlerinin STEM hakkındaki görüşlerinin bazı değişkenler 

açısından incelenmesi. [Examining science teachers’ views about STEM according to some variables] 

(Unpublished master’s thesis). Giresun University, Institute of Science, Giresun. 

Bilekyiğit, Y. (2018). Biyoloji dersinde gerçekleştirilen STEM etkinliğinin mesleki ve teknik anadolu 

lisesi öğrencilerinin akademik başarılarına ve kariyer ilgilerine etkisinin incelenmesi. [Analysis of the 

effect of STEM activity in biology course on academic achievement and career interests of vocational 

and technical high school students] (Unpublished master’s thesis). Karamanoğlu Mehmetbey 

University, Graduate School of Natural and Applied Sciences, Karaman. 

Bozan, M. A. (2018).  Sınıf öğretmenlerinin STEM odaklı mesleki gelişim süreçleri: Bir eylem 

araştırması. [STEM focused professional development process of elementary school teachers: An 

action research] (Unpublished master’s thesis). Eskişehir Osmangazi University, Institute of 

Educational Sciences, Eskişehir.  

Bozkurt-Altan, E., Yamak, H. & Buluş-Kırıkkaya, E. (2016). A proposal of the STEM education for 

teacher training: Design based science education. Trakya University Journal of Education Faculty, 6 

(2), 212-232. 

Buyruk, B. & Korkmaz, Ö. (2016). STEM awareness scale (SAS): Validity and reliability study. Part 

B: Türk Fen Eğitimi Dergisi, 13(2), 61-76. 

Büyükdede, M. (2018). İş-enerji ve itme-momentum konularına yönelik FETEMM etkinliklerinin 

akademik başarı ve kavramsal anlama düzeyi üzerine etkisi. [Effect of the STEM activities related to 

work-energy and impulse-momentum topics on academic achievement and conceptual understanding 

level] (Unpublished master’s thesis). Dokuz Eylül University, Institute of Educational Sciences, İzmir. 

Bybee, R. W. (2010a). What is STEM education? Science, 329(5995), 996-996. 

Bybee, R. W. (2010b). Advancing STEM education: A 2020 vision. Technology & Engineering 

Teacher, 70(1), 30–35.  

Ceylan, S. (2014). Ortaokul fen bilimleri dersindeki asitler ve bazlar konusunda fen, teknoloji, 

mühendislik ve matematik (FETEMM) yaklaşımı ile öğretim tasarımı hazırlanmasına yönelik bir 

çalışma. [A study for preparing an instructional design based on science, technology, engineering and 

mathematics (STEM) approach on the topic of acids and bases at secondary school science course] 

(Unpublished master’s thesis). Uludağ University, Institute of Educational Sciences, Bursa. 

Chittum, J.R., Jones, B.D., Akalin, S. & Schram, A.B. (2017). The effects of an afterschool STEM 

program on students’ motivation and engagement.  International Journal of STEM Education, 4(11), 

1-16. 

Çakır, Z. (2018).  Montessori yaklaşım temelli STEM etkinliklerinin okul öncesi öğretmen adayları 

üzerindeki etkisinin incelenmesi. [Investigation of the effects of pre-school teacher candidates on 

montessori approach based STEM effectiveness] (Unpublished master’s thesis). Erzincan Binali 

Yıldırım University, Institute of Natural and Applied Sciences, Erzincan. 

Çalık, M. ve Sözbilir, M. (2014). İçerik analizinin parametreleri. Eğitim ve Bilim, 39(174), 33-38. 

Çepni, S. (2018). Kuramdan uygulamaya STEM eğitimi. (2. Baskı). Ankara: Pegem Akademi 

Yayınları. 

Çevik, M. (2017). A study of STEM awareness scale development for high school teachers. 

International Journal of Human Sciences, 14(3), 2436-2452. doi:10.14687/jhs.v14i3.4673. 

Çiftçi, M. (2018). Geliştirilen STEM etkinliklerinin ortaokul öğrencilerinin bilimsel yaratıcılık 

düzeylerine, STEM disiplinlerini anlamalarına ve STEM mesleklerini fark etmelerine etkisi. [Effects of 

developed STEM activities on differential creative levels of students in middle school of students, 

differentials of STEM disciplinary and differances of STEM professions] (Unpublished master’s 

thesis). Recep Tayyip Erdoğan University, Graduate School of Natural and Applied Sciences, Rize. 

Çolakoğlu, M. H. & Günay-Gökben, A. (2017). STEM studies in Turkish faculties of education. 

Journal of Research in Informal Environments (JRINEN), 3, 46-69. 



24 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Çorlu, M. S., Capraro, R. M. & Capraro, M. M. (2014). Introducing STEM education: Implications for 

educating our teachers in the age of innovation. Education and Science, 39(171), 74-85. 

Dedetürk, A. (2018). 6. sınıf ses konusunda FETEMM yaklaşımı ile öğretim etkinliklerinin 

geliştirilmesi, uygulanması ve başarıya etkisinin araştırılması. [Developing, implementing, and 

investigation of achievement in the 6th grade sound subject teaching activities by STEM approach 

(Unpublished master’s thesis). Erciyes University, Graduate School of Educational Sciences, Kayseri. 

Doğanay, K. (2018). Probleme dayalı STEM etkinlikleriyle gerçekleştirilen bilim fuarlarının ortaokul 

öğrencilerinin fen bilimleri dersi akademik başarılarına ve fen tutumlarına etkisi. [The effect of 

science festivals upon with problem based STEM activities on the student’s science attitudes and 

academic achievements] (Unpublished master’s thesis). Kastamonu University, Graduate School of 

Natural and Applied Sciences, Kastamonu. 

Dönmez, İ. (2018). Ben nasıl bir öğretmenim? Öğrencilerimin fen-teknoloji- mühendislik-matematik 

(STEM) kariyer gelişimi üzerine öz-incelemem. [What kind of a teacher am I? My self-study on my 

students’ science-technology-engineering-mathematics (STEM) career development] (Unpublished 

doctoral dissertation). Gazi University, Graduate School of Educational Sciences, Ankara. 

Dumanoğlu, F. (2018). Fen, teknoloji, mühendislik ve matematik uygulamalarının yedinci sınıf 

öğrencilerinin akademik başarısına ve tutumlarına etkisi. [Effect of science, technology, engineering 

and mathematics activities on seventh grade students’ academic achievement and attitudes] 

(Unpublished master’s thesis). İstanbul University, Institute of Educational Sciences, İstanbul. 

Duygu, E. (2018). Simülasyon tabanlı sorgulayıcı öğrenme ortamında FETEMM eğitiminin bilimsel 

süreç becerileri ve FETEMM farkındalıklarına etkisi. [The effect of STEM education on science 

process skills and STEM awareness in simulation based inquiry learning environment] (Unpublished 

master’s thesis). Kırıkkale University, Graduate School of Natural and Applied Sciences, Kırıkkale.  

Egarievwe, S. U. (2015). Vertical education enhancement – A model for enhancing STEM education 

and research. Procedia - Social and Behavioral Sciences, 177, 336 - 344.  

Ejiwale, J. (2013). Barriers to successful implementation of STEM education. Journal of Education 

and Learning, 7(2), 63-74. 

Ensari, Ö. (2017). Öğretmen adaylarının FETEMM eğitimi ve FETEMM etkinlikleri hakkındaki 

görüşleri. [Pre-service teachers’ views on STEM education and STEM activities] (Unpublished 

master’s thesis). Yüzüncü Yıl University, Institute of Educational Sciences, Van. 

Erdoğan, İ. & Çiftçi, A. (2017). Investigating the views of pre-service science teachers on STEM 

education practices. International Journal of Environmental & Science Education, 12(5), 1055-1065. 

Ersoy, Z. (2018). İlkokullar ı̇çı̇n STEM programını uygulayan okulöncesı̇ ve sınıf öğretmenlerı̇nı̇n 

STEM öğretı̇mı̇ özyeterlı̇klerı̇nı̇n ı̇ncelenmesı̇. [Investigation of STEM teaching efficacy of preschool 

and classroom teachers who implemented STEM program for primary schools] (Unpublished master’s 

thesis). Bahçeşehir University, Institute of Educational Sciences, İstanbul. 

Gazibeyoğlu, T. (2018). STEM uygulamalarının 7. sınıf öğrencilerinin kuvvet ve enerji ünitesindeki 

başarılarına ve fen bilimleri dersine karşı tutumlarına etkisinin incelenmesi. [Investıgatıon of the 

effect of STEM applications on achievement in force and energy unit and attitudes towards science 

course of 7th grade students] (Unpublished master’s thesis). Kastamonu University, Graduate School 

of Natural and Applied Sciences, Kastamonu.   

Gaspard, H., Wille, E., Wormington, S.V. & Hulleman, C. S. (2019). How are upper secondary school 

students’ expectancy-value profiles associated with achievement and university STEM major? A 

cross-domain comparison. Contemporary Educational Psychology, 58,149-162. 

Girgin, Ş. (2018). Ethnographic case study of early STEM education: Investigating students’ authentic 

learning experiences. (Unpublished master’s thesis). Yıldız Technical University, Graduate School of 

Natural and Applied Sciences, İstanbul. 



Analysis of Postgraduate Theses Related to STEM Education in Turkey: A Meta-Synthesis Study  25 

 

Volume 13 Number 2, 2020 

Göktepe-Yıldız, S. & Özdemir, A. Ş. (2015). A content analysis study about STEM education. The 

Turkish Online Journal of Educational Technology, 14-21. 

Gülen, S. (2016). Fen-teknoloji-mühendislik ve matematik disiplinlerine dayalı argümantasyon 

destekli fen ögrenme yaklaşımının ögrencilerin ögrenme ürünlerine etkisi. [Argumentation science 

learning approach based on the science-technology-engineering and mathematics disciplines impacts 

of student learning products] (Unpublished doctoral dissertation). Ondokuz Mayıs University, Institute 

of Educational Sciences, Samsun. 

Gülhan, F. (2016). Fen-teknoloji-mühendislik-matematik entegrasyonunun (STEM) 5. sınıf 

öğrencilerinin algı, tutum, kavramsal anlama ve bilimsel yaratıcılıklarına etkisi. [The effects of 

science-technology-engineering-mathematics (STEM) integration on secondary school fifth grade 

students’ perception and their attitude towards STEM fields, on their conceptual understanding in 

science and on their scientific creativity.] (Unpublished doctoral dissertation). Marmara University, 

Institute of Educational Sciences, İstanbul. 

Gülhan, F. & Şahin, F. (2016). The effects of science-technology-engineering-math (STEM) 

integration on 5th grade students’ perceptions and attitudes towards these areas. International Journal 

of Human Sciences, 13(1), 602-620. doi:10.14687/ijhs.v13i1.3447. 

Gülhan, F. & Şahin, F. (2018). The effects of STEAM (STEM+ Art) activities 7th grade students’ 

academic achievement, STEAM attitude and scientific creativities. International Journal of Human 

Sciences, 15(3), 1675-1699. doi:10.14687/jhs.v15i3.5430. 

Hacıömeroğlu, G. & Bulut, A. S. (2016). Entegre FeTeMM öğretimi yönelim ölçeği Türkçe formunun 

geçerlik ve güvenirlik çalişmasi. Eğitimde Kuram ve Uygulama, 12(3), 654-669. 

Hebebci, M. T. & Usta, E. (2017). Üniversite öğrencilerinin FeTeMM farkindalık durumlarının 

incelenmesi. 3rd International Turkish Computer & Mathematics Education Symposium, 17-19 May, 

Afyon.  

Helvacı Özacar, B. (2018). Interdisciplinary STEM education: Exploring technology and engineering 

integration in mathematics and science classes. (Unpublished master’s thesis). Yıldız Technical 

University, Graduate School of Natural and Applied Sciences, İstanbul.  

Herdem, K. & Ünal, İ. (2018). Analysis of studies about STEM education: A Meta-Synthesis Study. 

Marmara Üniversitesi Atatürk Eğitim Fakültesi Eğitim Bilimleri Dergisi /Journal of Educational 

Sciences, 48(48), 145-163. 

Hughes-Morley, A., Young, B., Waheed, W., Small, N. & Bower, P.(2015). Factors affecting 

recruitment into depression trials: Systematic review, meta-synthesis and conceptual framework. 

Journal of Affective Disorders, 172, 274–290. 

Hwang, J. & Taylor, J. C. (2016). Stemming on STEM: a STEM education framework for students 

with disabilities. Journal of Science Education, 19(1), 39-49. 

Irkıçatal, Z. (2016). Fen, teknoloji, mühendislik ve matematik (FETEMM) içerikli okul sonrası 

etkinliklerin öğrencilerin başarılarına ve FETEMM algıları üzerine etkisi.[ STEM related after-school 

program activities and associated outcomes on students success and on their STEM perception and 

interest] (Unpublished master’s thesis). Akdeniz University, Institute of Educational Sciences, 

Antalya. 

James, J. S. (2014). Science, technology, engineering, and mathematics (STEM) curriculum and 

seventh grade mathematics and science achievement. (Unpublished doctoral dissertation). Grand 

Canyon University Phoenix, Arizona. 

Jeong, H., Hmelo-Silver, C. E., & Jo, K. (2019). Ten years of computer-supported collaborative 

learning: A meta-analysis of CSCL in STEM education during 2005–2014. Educational Research 

Review, 28, 1-17. 

Kaleci, D. & Korkmaz, Ö. (2018). STEM education research: Content analysis. Universal Journal of 

Educational Research, 6(11), 2404-2412. DOI: 10.13189/ujer.2018.061102 



26 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Kanematsu, H., Koboyashi, T., Barry, D. M., Fukumura, Y., Dharmawansa, A. & Ogawa, N. (2014). 

Virtual STEM class for nuclear safety education in metaverse. Procedia Computer Science, 35, 1255 – 

1261. 

Karakaya, F., Avgın, S., S. & Yılmaz, M. (2018). Middle school students' interest in science-

technology-engineerıng and mathematics (STEM) professions. Ihlara Journal of Educational 

Research, 3(1), 36-53. 

Karcı, M. (2018). STEM etkinliklerine dayalı senaryo tabanlı öğrenme yaklaşımının (STÖY) 

öğrencilerin akademik başarıları, meslek seçimleri ve motivasyonları üzerine etkisinin incelenmesi. 

[Examining the effect of using scenario based teaching method based on STEM activities on students’ 

achievement, career choice and their motivation] (Unpublished master’s thesis). Çukurova University, 

Institute of Social Sciences, Adana. 

Kaya, M. E. (2018).  STEM uygulamalarının fen bilgisi öğretmen adayları öz düzenleme ve 

yaratıcılığına etkisi. [Effects of STEM applications on scientific arrangement and creativity of science 

teachers of science] (Unpublished master’s thesis). Erzincan Binali Yıldırım University, Graduate 

School of Natural and Applied Sciences, Erzincan. 

Kayalar, A. (2018). Mobil teknolojiye dayalı FETEMM uygulamalarının öğretmen adaylarının 

mühendislik tasarım becerilerine, sistem düşünme zekâsına ve öğretmenlik özyeterliklerine etkisi. [The 

effect of mobile technology based STEM practices on teacher candidates' engineering design skills, 

systems thinking intelligences and teacher self-efficacies] (Unpublished master’s thesis). Dokuz Eylül 

University, Institute of Educational Sciences, İzmir. 

Kızılay, E. (2016). Pre-service science teachers’ opinions about STEM disciplines and education. The 

Journal of Academic Social Science Studies, 47, 403-417. 

Kızılay, E. (2018). Ortaöğretim öğrencilerinin STEM alanlarına yönelik kariyer ilgilerinin ve 

motivasyonlarının incelenmesi. [The analysis of high school students’ career interest and motivation 

towards STEM fields] (Unpublished doctoral dissertation). Gazi University, Graduate School of 

Educational Sciences, Ankara.  

Koca, E. (2018).  STEM yaklaşımı ile basınç konusunda bir öğretim modülünün geliştirilmesi ve 

uygulanabilirliğinin incelenmesi. [Development of a teaching module for pressure with STEM 

approach and investigation of its applicability] (Unpublished master’s thesis). Aksaray University, 

Graduate School of Natural and Applied Sciences, Aksaray. 

Koç-Akran, S. & Aşiroğlu, S. (2018). Perceptions of teachers towards the STEM education and the 

constructivist education approach: Is the constructivist education approach preparatory to the STEM 

education? Universal Journal of Educational Research, 6(10), 2175-2186. 

Konca Şentürk, F. (2017). FETEMM etkinliklerinin fen bilimleri dersindeki kavramsal anlama ve 

bilimsel yaratıcılık üzerindeki etkileri ve öğrenci görüşleri. [Effects of STEM activities on conceptual 

understanding and scientific creativity in science course and student opinions] (Unpublished master’s 

thesis). Muğla Sıtkı Koçman University, Graduate School of Educational Sciences, Muğla. 

Koyunlu-Ünlu, Z., Dokme, I. & Unlu, V. (2016). Adaptation of the science, technology, engineering, 

and mathematics career interest survey (STEM-CIS) into Turkish. Eurasian Journal of Educational 

Research, 63, 21-36, http://dx.doi.org/ 10.14689/ejer.2016.63.2. 

Koyunlu-Ünlü, A. & Dere, Z. (2018). Okul öncesi öğretmen adaylarının hazırladıkları FeTeMM 

etkinliklerinin değerlendirilmesi. Kırşehir Eğitim Fakültesi Dergisi, 19(2), 1502-1512. 

Kubat, U. & Guray, E. (2018). To STEM or not to STEM? That is not the question. Cypriot Journal of 

Educational Science, 13(3), 388-399. 

Kuo, H.-C., Tseng, Y.-C. & Yang, Y.-T. C. (2019). Promoting college students’ learning motivation 

and creativity through a STEM interdisciplinary PBL human-computer interaction system design and 

development course. Thinking Skills and Creativity, 31, 1-10. 



Analysis of Postgraduate Theses Related to STEM Education in Turkey: A Meta-Synthesis Study  27 

 

Volume 13 Number 2, 2020 

Lai, C. (2018). Using inquiry-based strategies for enhancing students’ STEM education learning. 

Journal of Education in Science, Environment and Health (JESEH), 4(1), 110-117. 

DOI:10.21891/jeseh.389740. 

Murat, A. (2018).  Fen bilgisi öğretmen adaylarının 21.yüzyıl becerileri yeterlik algıları ile STEM’e 

yönelik tutumlarının incelenmesi. [Investigation of prospective science teachers 21st century skills 

competence perceptions and attitudes toward STEM] (Unpublished master’s thesis). Fırat University, 

Graduate School of Educational Sciences, Elazığ. 

Nağaç, M. (2018). 6. sınıf fen bilimleri dersi madde ve ısı ünitesinin öğretiminde fen, teknoloji, 

mühendislik ve matematik (FETEMM) eğitiminin öğrencilerin akademik başarısı ve problem çözme 

becerilerine etkisinin incelenmesi. [An analysis of the effects of science, technology, engineering and 

mathematics (STEM) education method on the academic success and problem solving skills of 6th 

grade students for matter and heat unit in science course] (Unpublished master’s thesis). Hatay 

Mustafa Kemal University, Graduate School of Natural and Applied Sciences, Hatay. 

Ocak, M. H. (2017). Investigation of students’ attitudes towards STEM and the relationships with 

career preferences. (Unpublished master’s thesis).  Yeditepe University, Institute of Educational 

Scıences, İstanbul. 

Olivarez, N. (2012). The impact of a STEM program on academic achievement of eighth grade 

students in a South Texas middle school. (Unpublished doctoral dissertation). Texas A & M University 

- Corpus Christi, Texas. 

Onsekizoğlu, A. S. (2018). Webquest destekli STEM eğitiminin akademik başarıya etkisi ve zekâ 

türleri ile öğrenme stilleri arasındaki ilişki. [The effect of webquest-supported STEM education on 

academic achievement and the relationship between intelligence types and learning styles]  

(Unpublished master’s thesis). Marmara University, Institute of Educational Sciences, İstanbul.  

Öcal, S. (2018). Okul öncesi eğitime devam eden 60-66 ay çocuklarına yönelik geliştirilen STEM 

programının çocukların bilimsel süreç becerilerine etkisinin incelenmesi. [Examining the effects of 

early STEM educational program on the scientific process skills of preschool children between 60-66 

months] (Unpublished master’s thesis). Yıldız Teknik University, Graduate School of Social Sciences, 

İstanbul. 

Özçakır-Sümen, Ö. (2018).  Matematik dersinde uygulanan STEM etkinliklerinin sınıf öğretmeni 

adaylarının öğrenme ürünlerine etkileri.[The effects of STEM activities in mathematics lessons on 

learning outcomes of pre-service elementary teachers] (Unpublished doctoral dissertation). Ondokuz 

Mayıs University, Graduate School of Educational Sciences, Samsun. 

Özmen, N. (2018). STEM odaklı tanımlanan ders planlarının özellikleri: Bir meta sentez çalışması. 

[Characteristics of STEM-focused lesson plans: A meta-synthesis study] (Unpublished master’s 

thesis). Bahçeşehir University, Institute of Educational Sciences, İstanbul. 

Öztürk, M. (2017). İlköğretim 4. sınıf öğretmenleri ve öğrencilerinin FETEMM eğitimine dair yeterlik 

inançları ve tutumlarının incelenmesi. [The research of the 4th grade teachers’ and students’ efficacy 

beliefs and attitudes toward STEM education] (Unpublished master’s thesis). Ege University, 

Graduate Faculty of Social Sciences, İzmir. 

Öztürk, S. C. (2018). STEM eğitiminin fen bilgisi öğretmen adaylarının problem çözme ve eleştirel 

düşünme becerileri üzerine etkisi. [The effects of STEM education on the problem solving and critical 

thinking skills of science teachers] (Unpublished master’s thesis). Erzincan Binali Yıldırım University, 

Institute of Science and Technology, Erzincan. 

Pekbay, C. (2017).  Fen teknoloji mühendislik ve matematik etkinliklerinin ortaokul öğrencileri 

üzerindeki etkileri. [ Effects of science technology engineering and mathematics activities on middle 

school students] (Unpublished doctoral dissertation). Hacettepe University, Graduate School of 

Educational Sciences, Ankara. 

Pimthong, P. & Williams, J. (2018). Preservice teachers understanding of STEM education. Kasetsart 

Journal of Social Sciences, XXX, 1-7. https://doi.org/10.1016/j.kjss.2018.07.017. 

https://doi.org/10.1016/j.kjss.2018.07.017


28 Rabia SARICA 

 

Acta Didactica Napocensia, ISSN 2065-1430 

Polat, S. & Ay, O. (2016).  Meta-synthesis: A conceptual analysis. Journal of Qualitative Research in 

Education-JOQRE, 4(1), 52-64. 

Saraç, H. (2018). The effect of science, technology, engineering and mathematics-STEM educational 

practices on students’ learning outcomes: A meta-analysis study. TOJET: The Turkish Online Journal 

of Educational Technology, 17(2), 125-142. 

Sarıca, R. (2019, September). Examination of secondary school mathematics textbooks in the context 

of STEM. Paper presented at 4th International Turkish Computer & Mathematics Education 

Symposium, Çeşme/İzmir. http://www.bilmat.org/dosyalar/files/ozetler.pdf. 

Sarıca, R. (2020). Developing the expectation scale of secondary school students from education: A 

validity-reliability study. Turkish Studies - Education, 15(2), 1165-1187. 

https://dx.doi.org/10.29228/TurkishStudies.41612. 

Sarıcan, G. (2017). Bütünleşik STEM eğitiminin akademik başarıya, problem çözmeye yönelik 

yansıtıcı düşünme becerisine ve öğrenmede kalıcılığa etkisi. [The impact of integrated STEM 

education on academic achievement, reflective thinking ability towards problem solving and 

permanence in learning] (Unpublished master’s thesis).  İstanbul Aydın University and Yıldız Teknik 

University, Graduate School of Social Sciences, İstanbul. 

Sarican, G. & Akgunduz, D. (2018). The impact of integrated STEM education on academic 

achievement, reflective thinking skills towards problem solving and permanence in learning in science 

education. Cypriot Journal of Educational Science, 13(1), 94-113. 

Şatgeldi, A. N. (2017). Development of an instrument for science teachers’ perceived readiness in 

STEM education. (Unpublished master’s thesis). Middle East Technical University, The Graduate 

School of Natural and Applied Sciences, Ankara. 

Tabar, V. (2018).  Ülkemizde FeTeMM alanında yapılmış olan çalışmaların içerik analizi. [Content 

analysis of STEM education research in Turkey] (Unpublished master’s thesis). Yüzüncü Yıl 

University, Institute of Educational Science, Van. 

Tantu, Ö. (2017). Evaluating mobile apps for STEM education with in-service teachers.(Unpublished 

master’s thesis). Middle East Technical University, The Graduate School of Social Sciences, Ankara.  

Tarkın-Çelikkıran, A. & Aydın-Günbatar, S. (2017). Investigation of pre-service chemistry teachers’ 

opinions about activities based on STEM approach. YYU Journal of Education Faculty, 14(1), 1624-

1656. 

Tekin-Poyraz, G. (2018). STEM eğitimi uygulamasında Kayseri ili örneğinin incelenmesi ve uzaktan 

STEM eğitiminin uygulanabilirliği. [Examination of STEM education in Kayseri province and 

feasibility of distance STEM education] (Unpublished master’s thesis). Anadolu University, Graduate 

School of Social Sciences, Eskişehir. 

Tezel, Ö. & Yaman, H. (2017). A review of studies on STEM education in Turkey. Journal of 

Research in Education and Teaching, 6(1), 135-145. 

Tezsezen, S. (2017).  An investigation of preservice teachers’ STEM awareness through definitions 

and relationships of STEM areas. (Unpublished master’s thesis). Boğaziçi University, The Institute for 

Graduate Studies in Sciences and Engineering, İstanbul.   

Toma, R. B. & Greca, I. M. (2018). The effect of integrative STEM instruction on elementary 

students’ attitudes toward science. EURASIA Journal of Mathematics, Science and Technology 

Education, 14(4), 1383-1395. 

Topsakal, İ. (2018). Probleme dayalı STEM eğitiminin öğrencilerin öğrenme iklimlerine, eleştirel 

düşünme eğilimlerine ve problem çözme becerilerine yönelik algılarına etkisinin araştırılması. 

[Examining (analysing) the effect of problem based STEM training on students perceptions of learning 

climates, critical thinking tendencies and problem solving skills] (Unpublished master’s thesis). 

Erzincan Binali Yıldırım University, Graduate School of Natural and Applied Sciences, Erzincan.  

http://www.bilmat.org/dosyalar/files/ozetler.pdf
https://dx.doi.org/10.29228/TurkishStudies.41612


Analysis of Postgraduate Theses Related to STEM Education in Turkey: A Meta-Synthesis Study  29 

 

Volume 13 Number 2, 2020 

Türker, B. (2018). Determinants of high achieving students’ career choices in STEM fields. 

(Unpublished master’s thesis). Boğaziçi University, The Institute for Graduate Studies in Sciences and 

Engineering, İstanbul.  

Üçüncüoğlu, İ. (2018). Fen bilgisi öğretmen adaylarına yönelik STEM odaklı laboratuvar 

uygulamalarının tasarlanması ve etkililiğinin araştırılması. [STEM focused design and effıciency 

investigation of laboratory applications for pre-service science teachers] (Unpublished master’s 

thesis). Sinop University, Institute of Science, Sinop. 

Yamak, H., Bulut, N. ve Dündar, S. (2014). The impact of STEM activities on 5th grade students’ 

scientific process skills and their attitudes towards science. GUJGEF, 34(2), 249-265. 

Yasak, M. T. (2017).  Tasarım temelli fen eğitiminde, fen, teknoloji, mühendislik ve matematik 

uygulamaları: Basınç konusu örneği. [Applications of science, technology, engineering and 

mathematics in design based science education: Sample of the theme of pressure] (Unpublished 

master’s thesis). Cumhuriyet University, Institute of Education Science, Sivas. 

Yıldırım, B. (2016). 7. sınıf fen bilimleri dersine entegre edilmiş fen teknoloji mühendislik matematik 

(STEM) uygulamaları ve tam öğrenmenin etkilerinin incelenmesi. [An examination of the effects of 

science, technology, engineering, mathematics (STEM) applications and mastery learning integrated 

into the 7th grade science course] (Unpublished doctoral dissertation). Gazi University, Graduate 

School of Educational Sciences, Ankara. 

Yıldırım, B. (2016). An analyses and meta-synthesis of research on STEM education. Journal of 

Education and Practice, 7(34), 23-33. 

Yıldırım, B. & Türk, C. (2018a). The effectiveness of argumentation-assisted STEM practices. Cypriot 

Journal of Educational Science, 13(3), 259–274. 

Yıldırım, B. & Türk, C. (2018b).  Pre-Service primary school teachers’ views about STEM Education: 

an applied study. Trakya University Journal of Education Faculty, 8(2), 195-213. 

Yıldırım, B. & Türk, C. (2018c). Views of secondary school science and mathematics teachers on 

STEM education. World Journal on Educational Technology: Current Issues, 10(1), 052-060. 

Author 

Rabia SARICA, Assist. Prof. Dr., Kırşehir Ahi Evran University, Kırşehir (Turkey). E-mail: 

rabiasarica@gmail.com. 

mailto:rabiasarica@gmail.com

