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Abstract 

The current study aimed to review studies on computational thinking (CT) indexed in Web 
of Science (WOS) and ERIC databases. A thorough search in electronic databases revealed 
96 studies on computational thinking which were published between 2006 and 2016. 
Studies were exposed to a quantitative content analysis through using an article control 
form developed by the researchers. Studies were summarized under several themes 
including the research purpose, design, methodology, sampling characteristics, data 
analysis, and main findings. The findings were reported using descriptive statistics to see 
the trends. It was observed that there was an increase in the number of CT studies in 
recent years, and these were mainly conducted in the field of computer sciences. In 
addition, CT studies were mostly published in journals in the field of Education and 
Instructional Technologies. Theoretical paradigm and literature review design were 
preferred more in previous studies. The most commonly used sampling method was the 
purposive sampling. It was also revealed that samples of previous CT studies were 
generally pre-college students. Written data collection tools and quantitative analysis 
were mostly used in reviewed papers. Findings mainly focused on CT skills. Based on 
current findings, recommendations and implications for further researches were provided.  

 
Keywords: Computational thinking; Research trends; Content analysis; Problem 
solving 

 
 

Introduction 
 

Individuals take on several social roles within the rapid flow of daily life and need to fulfill a 
variety of responsibilities. Contemporary opportunities to access information increase the 
speed of production and sharing of information which both facilitates and accelerates such 
responsibilities. The intertwined social roles in such a hectic world complicate the problems of 
living together. This transition introduced a transformation in effective thinking and decision-
making processes as well. Thus, Computational Thinking (CT) skills constitute an essential trait 
in actively resolving the problems contemporary individuals face (Denning, 2009; Guzdial, 
2008; ISTE, 2016; Wing, Henderson, Hazzan, & Cortina, 2005; Wing, 2006). 
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The first definition attempts for CT became prominent in early 1900s, which were expressed 
within the context of algorithmic thinking processes and cognitive problem formulation 
(Denning, 2009). In 1996, the term CT was proposed by Papert (1996), followed by the studies 
of Jeannette Wing (2006). Then, it became a topic of popular interest in scientific circles 
gradually (Selby, 2014). Although there is not a universal consensus on CT frameworks in the 
literature, several definition attempts exist (Barr & Stephenson, 2011; Grover & Pea, 2013). For 
instance, Wing (2006) defined CT as a solution to real life problems through utilizing 
information technologies whenever necessary. In addition, Guzdial (2008) defined CT as a 
general problem-solving process based on abstraction, analysis, automation, and modeling. 
ISTE and CSTA (2011) defined CT as a set of skills that includes the processes of analyzing an 
encountered problem, logical organization of the data obtained through such analyses, 
expression of the organized data as models, determination of the solutions through 
algorithmic thinking, selection of the most adequate ones among the determined solutions 
and the transfer of the selected solutions to new cases. Above definitions demonstrate that CT 
was based on a systematic approach to solve complex problems. Since complex problem 
solving skills could be employed in several fields, it was mentioned in the literature that CT 
could be effective in the fields of archeology, astronomy, linguistics, computer sciences, 
mathematics, geography, pharmacy and medicine, education, economics, basic sciences, 
journalism, meteorology, engineering, social sciences and arts (Lu & Fletcher, 2009; Riley & 
Hunt, 2014; Sorguç, 2013; Srihari & Singer, 2014; Wing, 2006). 
 
In this regard, educational researchers have also conducted studies to understand the CT-
related constructs better. Accordingly, it was observed that several topics such as 
programming instruction (Denner, Werner, Campe, & Ortiz, 2014; Pellas & Peroutseas, 2016), 
computer software (Haseski, İlic, & Tugtekin, 2017; Tahy, 2016; Weintrop, Holbert, Horn, & 
Wilensky, 2016) and robots (Berland & Wilensky, 2015; Bers, 2010; Kafai & Burke, 2013) were 
investigated with respect to CT. Furthermore, there are also studies in the literature on the 
integration of CT to educational contexts (Israel, Pearson, Tapia, Wherfel, & Reese, 2015; 
Olabe, Basogain, & Basogain, 2015) and the design of CT-oriented curricula (Bers, Flannery, 
Kazakoff & Sullivan, 2014; Manson & Olsen, 2010). Additionally, it was observed that different 
methodologies were used up to the experimental design from the literature review, and 
qualitative and quantitative data collection techniques were used on several sample groups 
(Denning, 2012; Farris & Sengupta, 2016; Pellas & Peroutseas, 2016). 
 
Although there are several studies in the literature that addressed different aspects of CT, 
there is not a comprehensive study to reflect the research trends of such studies. In this 
regard, content analyses on contemporary educational technologies can guide scholars to plan 
their further researches accordingly (Akbulut & Cardak, 2012; Goktas et al., 2012; Kucuk, 
Aydemir, Yildirim, Arpacik, & Goktas, 2013; Shih, Feng, & Tsai, 2008). In other words, 
scrutinizing the CT research trends through a comprehensive content analysis can contribute 
significantly to shaping new directions for future studies in the field. Thus, the aim of the 
current study was to review scientific papers published in the journals indexed by Web of 
Science (WOS) and ERIC databases in the last ten years (i.e., from 2006 to 2016), and to 
address the research trends through considering different variables regarding the study 
features. In the direction of above-mentioned main purpose of this study, more specifically, 
annual distribution of CT studies, distribution with regard to indices, journals and citation 
counts, objectives of the studies, preferred research paradigm and designs (i.e., sampling 
methods and sample size, target audience, variables of interest, data collection instruments, 
data analysis techniques) and main findings were aimed to determine.  
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Methodology 

 
Research Model 
 
Comprehensive search on electronic databases was conducted through frequently used 
keywords in the CT literature. Accessed publications were examined through the 
"Computational Thinking Article Control Form (CTACF)" developed by the researchers. The 
data were analyzed through content analysis, which involved comparison, classification and 
association techniques to analyze obtained data (Bauer, 2000; Fraenkel & Wallen, 2000; 
Weber, 1998). 
 
 
Search Strategies  
 
Search was conducted in WOS and ERIC databases. “Computational thinking” keyword was 
used in topic section for WOS search. Besides, article including titles "computational" and 
"thinking" words were included as well. Similarly, the keywords "computational" and 
"thinking" were used to search in the ERIC database for publications that do not have access to 
the full text, a search has been made from the journal's website. In addition, the 
corresponding author and other authors were contacted for such studies. As a result of the 
search made on December 10-11, 2016, a total of 271 articles were reached, of which 101 
were from the WOS and 170 ERIC databases.  
 
 
Inclusion/Exclusion Criteria 
 
As in all systematic review studies, several inclusion-exclusion criteria have been identified in 
this study as well. To be included for analysis, a study has to meet the following criteria: 

 Be published in a journal article 

 Be published earlier than 2017 

 Have access to the full text 

 Address the CT subject 
 

The first criterion was chosen to reach high quality publications. Thus, publications such as 
conference proceedings and book reviews were excluded. These types of documents were 
omitted due to the unclear peer review process. Unpublished dissertations were excluded as 
well. For the year as second criterion no start point was set, but the search results confirmed 
that Wing's (2006) work was considered to be a milestone. Hence, starting from 2006, 
publications were included in the study until 2017. On the other hand, some early publishing 
journals released 2017 issues at the search date. However, it was decided to exclude the 
inclusion of only a certain part of the year 2017, considering that it might affect the trends at 
year's end. Another criterion was to access the full text of the studies. This decision was made 
due to impossibility to review the studies from only the abstracts of non-full texts. The final 
criterion was the choice of topic. As CT addresses a wide area, the search results have revealed 
studies from several fields. Studies including topics such as Mathematical computational 
theories and computational models were excluded from the analysis. Failure to meet any of 
these 4 criteria led to exclusion of the study. 
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Data Collection Instrument 
 
The CTACF was developed as the data collection instrument to ensure study validity and 
reliability. Validity is considered as the unbiased observation of the studied phenomenon as is 
(Kirk & Miller, 1986), while reliability is considered as a reproducibility of research findings 
(Merriam & Tisdell, 2015). For this purpose, the CTACF form was employed. During the 
development of the CTACF, the criteria that the articles should comply were determined 
initially. The criteria were based on the research questions in the present study and the 
previous content analyses conducted on educational technologies (Akbulut & Cardak, 2012; 
Goktas et al., 2012; Kucuk et al., 2013; Shih et al., 2008). The form was finalized after obtaining 
the contextual approval of three measurement and assessment experts. The criteria included 
in the CTACF and the options provided for these criteria are presented in Table 1. 
 
Table 1. CTACF Criteria and Criteria Options 

Criteria Options 

Indexes SSCI, other 
Journal Titles  
Years 2006…2016 
Citations  
Average citations Citations / (2017 – year of publication) 
Purpose  
Paradigm 
Research Design 
Sampling method 
Sample type 
Sample size 
Data Collection Method 
Variables of interest 
Data analysis  
Main findings 

 
Theoretical, Qualitative, Quantitative, etc. 
Survey, Experimental, Case study, etc. 
Purposive, random, criterion, etc. 
Primary school, middle school, high school, etc.  
0-100, 101-200, 201-300, etc. 
Survey, interview, observation, etc. 
 
Qualitative, Quantitative, etc. 

 
 
Data Analysis Process 
 
A spreadsheet software was used for the content analysis. Primarily, the topics in the 
developed CTACF were entered into the software and then, the properties of the selected 
articles related to these topics were written in the related columns. The properties that were 
not related to the specified topics were moved to related columns. In the next step, the 
information entered in the software was evaluated through descriptive statistics (i.e., 
frequencies and percentages). Descriptive statistics was selected since it provides the ability to 
order and summarize the study data (Lomax & Hahs-Vaughn, 2012). Furthermore, relevant 
statistics were utilized to determine the trends on an annual basis. The abovementioned steps 
were conducted by a faculty member and two PhD candidates who had publications on CT. In 
order to provide coding consistency, all publications were reviewed by two researchers 
independently. In addition, coded data in spreadsheet by two researchers was analyzed for 
each main criteria using a statistical software. Inter-rater agreement between coders was κ = 
.79 for methodology titles, κ = .89 for main subject and κ = .83 for variables and main 
findings. Thus, agreement values of the current study are substantial and above. Besides, 
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faculty member obtained the consensus for discrepancies. Thus, inconsistencies in the content 
analysis were avoided. As the supervisor of the study, the faculty member assumed the role of 
leadership and ensured the management of the process. For studies with ambiguous 
methodological steps with regard to research paradigm, design and data analysis techniques, a 
consensus was established through further discussion on the methodology of these studies. 
 
 
Limitations 
 
One of the limitations of review studies is the impossibility to examine all the literature (Van 
der Kleij, Feskens, & Eggen, 2015). In this context, WOS and ERIC databases were utilized in the 
study due to their importance and scope. Search results are limited to articles published in 
2006-2016. Besides, developed form used for evaluation of the studies is another limitation of 
this research. 
 
 

Findings 
 
Distributions and Trends Based on Years, Indexes and Journals  
 
As seen in the Figure 1, among the reviewed publications, 9 were published in 2013 (9.3%), 17 
in 2014 (17.7%), 25 in 2015 (26.0%) and 29 were published in 2016 (30.2%). It was observed 
that the number of articles published in the last 4 years was 80 (83.2%). It was identified that 
the total number of publications between 2006 and 2013 was only 16 (16.8%). That is, the 
number of studies on CT that were first published in 2006 was stagnant until 2013, but 
increased since 2013. 
 

 

 

Figure 1. Distribution of Studies Conducted on CT Varied Based on the Year of Publication 

 
The analysis revealed that 16 (16.6%) out of the 96 CT studies were published in 60 different 
journals indexed in WOS, and 80 (83.4%) were published in other indices. The largest number 
of publications was in ACM Transactions on Computing Education (f = 11). This journal was 
followed by Revista de Educación a Distancia (f = 8), Journal of Educational Computing 
Research (f=5), Computer Science Education (f = 4), and Computers & Education, Journal of 
Research on Technology in Education and Journal of Science Education and Technology with 3 
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publications each. It could be argued that these journals focused on computer sciences, 
education and technology, and this fact was effective in the high frequency of CT articles. 
 
Main Subject of Journals 
 
As seen in Table 2, articles on CT were published in 12 different types of publications. Among 
the mentioned journals, the leading number of journals were on Education and Instructional 
Technologies (f = 39). These journals were followed by journals published in the fields of 
Formal and Informal Education (f = 26) and Computer Sciences and Technology (f = 16).  
 
Table 2. Subject Fields of Journals Where Studies on CT Were Published 

Journal Subject Fields f 

1. Education and Instruction Technologies 47 

2. Formal and Informal Education 18 

     Mathematics Education 4 

     Education and Education Theory 3 

     Teacher Training 2 

     Educational Philosophy 2 

     Pedagogy 2 

     Special Education 1 

     Preschool Education 1 

     Education Administration 1 

     Learning 1 

     Public Education 1 

3. Computer Sciences and Technology 16 

4. Biology 5 

5. Engineering 2 

6. Robotics 2 

7. Linguistics 1 

8. Biochemistry 1 

9. Aeronautics 1 

10. Journalism 1 

11. Ecosystems 1 

12. Politics 1 

 
 
Highly Cited Papers and Annual Citations  
 
Both total number of citations (f = 1615) and mean number of citations (f = 16.8) to CT papers 
were quite high. Among the publications examined, it was determined that 17 papers (17.7%) 
were cited more than the average citations in the sample. Among these publications, a study 
by Wing (2006) who was considered as a pioneer in the CT field, was the most cited paper (f = 
437). Furthermore, it could be argued that the average number of citations based on the years 
of the study was very high as well (f = 4.44). It was determined that 25 (26%) papers were cited 
more than the aforementioned average. Based on average citations per year, the study by 
Grover and Pea (2013) was cited the most (f = 62). This study was followed by Wing's (2006) 
paper (f = 48.5). On the other hand, 16 papers were yet to be cited as of March 13, 2017 
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(16.7%), when the current content analysis was completed. The fact that most of these papers 
(56.2%) were published during recent years can be the reason for the lack of citations. The fact 
that 9 papers were published in 2013 (9.3%), 17 in 2014 (17.7%), 25 in 2015 (26.0%) and 29 in 
2016 (30.2%) supports the above assumption. Furthermore, while the number of papers 
published in the last 4 years was 80 (83.2%), the number of papers published between 2006 
and 2013 was only 16 (16.8%). It could be argued that although the publication of the studies 
on CT started on 2006, there were fewer number of papers published until 2013, when the 
number of publications increased considerably. 
 
 
Study Purposes 
 
The analysis of the objectives of the CT studies revealed the themes of “CT in the context of 
education” (f = 44), "CT in the context of technology (f = 36)", "rendering CT comprehensible” 
(f = 7), respectively. Analysis of the objectives demonstrated that majority of the studies were 
conducted under of the code of "development of CT skills with 3D modeling and 
programming" under the theme of "CT in the context of technology" (f = 22). In this regard, it 
could be argued that CT was usually studied within the context of computer sciences. On the 
other hand, it could be argued that the abovementioned finding does not fully support the 
assumption that CT is a skill that must be possessed by everyone for use in every aspect of 
daily life, in addition to being limited to the field of computer sciences. The second high-
frequency objective (f = 17) was under the code of "development and significance of CT skills in 
the classroom environment (in classes and courses)" under the theme of "CT in education 
context". When the objectives of the investigated studies were analyzed based on the year of 
publication, it was observed that the theme of “rendering CT comprehensible” was scrutinized 
mostly between 2006 and 2016. The theme of "CT in daily life" was mostly addressed between 
2008 and 2016, the theme of "CT in the context of technology" was mostly discussed between 
2009 and 2016 and the theme of "CT in the context of education" was mostly scrutinized 
between 2010 and 2016. 
 
 
Study Paradigm  
 
Five different paradigms were used in the studies; theoretical (f = 38), qualitative (f = 23), 
quantitative (f = 20), mixed (f = 13) and design based (f = 1). On the other hand, the paradigm 
was not clearly stated in 7 quantitative studies, 3 mixed design studies and 7 qualitative 
studies. Furthermore, the paradigm of the design-based study was derived by the authors of 
the present study. The fundamental paradigm was not mentioned in 1 study. The distribution 
of paradigms in the sampled studies based on the year of publication is presented in Figure 2. 
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Figure 2. Distribution of Studies on CT in the Context of Study Paradigm by Years  
 
As seen in Figure 2, studies were conducted within the scope of qualitative and theoretical 
paradigms between 2006 and 2009 and studies within the scope of quantitative paradigm 
were conducted after 2010. It was determined that the analyzed studies conducted between 
2010 and 2016 benefited from quantitative, qualitative, mixed, theoretical and design-based 
research paradigms. The quantitative paradigm was most prominently utilized in 2014 (f = 7). 
However, it was noteworthy that the number of studies conducted with the quantitative 
paradigm by 2013 increased until 2014 and decreased in 2015. The number of studies 
conducted with the qualitative paradigm, on the other hand, exhibited especially by 2013. 
Similarly, it was noteworthy that the studies conducted based on the theoretical paradigm 
demonstrated an increase between 2014 and 2016. 

 
 
Study Methods 
 
The most preferred design was the literature review (f = 25) followed by experimental designs 
(f = 19) and case studies (f = 17). Further analyses revealed that 12 different designs were 
utilized. In 19 studies there was no mention of the research design. Among these studies, 16 
research designs were identified by the authors of the current study. Analysis of the research 
designs utilized in studies on CT based on the year of publication demonstrated that one case 
study was conducted in 2006. From 2006 to 2010, it was observed that research designs such 
as survey model, literature review and case study were utilized in the reviewed studies. The 
first experimental design was used in 2011. From 2011 onwards, especially as the popularity of 
the CT began to increase, the number of studies conducted with quantitative design increased. 
In particular, analysis of the research designs of the studies conducted in 2014, 2015 and 2016 
demonstrated that there was no descriptive study. Based on these findings, it was concluded 
that the trends in studies on CT was generally theoretical studies between 2006 and 2010, 
however, between 2011 and 2016, 12 different designs were preferred including case studies, 
literature review, survey model, experimental designs, descriptive studies, user centered 
design research, grounded theory, experience-based needs assessment, phenomenology, field 
research and documentary research, design-based research and three-pronged approach.  
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Sample Selection Methods, Sample Populations and Sample Size Based on the Paradigm 
 
The most commonly used sampling method was the purposive sampling (f = 25). This was 
followed by random sampling (f = 4), criterion sampling (f = 2), quota sampling (f = 1), cluster 
sampling (f = 1) and stratified sampling (f = 1). On the other hand, it was observed that 27 
studies did not include a specific sampling method. In 36 studies there was no sampling. 
 
Preferred samples mostly included primary education students (f = 58), followed by present 
and future stakeholders in education (f = 19), university students (f = 17) and other samples (f 
= 5), respectively. Three studies did not mention the groups included in the sample. 
Furthermore, no sample group was used in 30 reviewed studies due to the preferred research 
design. 
 
Analysis of sample groups based on the year of publication demonstrated that no sample 
group was selected between 2006 and 2008. It was noted that middle school students were 
included in the sample of one study conducted in 2009 for the first time among the reviewed 
96 studies on CT. In studies conducted between 2010 and 2016, use of sample groups 
increased and primary education students, college students and other sample groups were 
included. 
 
Table 3. Sample Sizes Based on Study Paradigms 

Paradigm 
Sample 

Size 
f Paradigm 

Sample 
Size 

f Paradigm 
Sample  

Size 
f 

Quantitative 0-100 9 Qualitative 0-10 3 Mixed 40-50 2 

 

101-200 2 

 

11-20 2 

 

51-60 5 

 

201-300 2 

 

30-40 1 

 

61-70 1 

 

301-400 2 

 

41-50 3 

 

 71-80 1 

 
401-500 2 

 
51-60 1 

 

81 and higher 3 

 
501 and 
higher 

3 
 

61 and 
higher 

1    

 
As indicated in Table 3, it was determined that studies with quantitative research design were 
mostly utilized a sample size of 0-100 (f = 9). Studies with a qualitative research design utilized 
a sample size of 0-50 (f = 9). It was observed that the majority (75%) of the mixed-design 
studies were conducted with 80 or less subjects. On the other hand, it was determined that 
one study with design-based research design was conducted with 0-10 participants. 
 
 
Variable Trends 
 
As seen in Table 4, it was determined that the most addressed variable in studies on CT was CT 
itself (f = 43). It was observed that the most studied variables under the topic of CT were CT 
skills (f = 17), the structure of CT (f = 12), CT levels (f = 8) and CT achievements (f = 2), 
respectively. Furthermore, it was observed that the second most frequent variable tackled 
within the context of CT was personal traits (f = 31). Cognitive (f = 16) and affective traits (f = 
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15) of individuals were examined within the context of personal traits. It could be argued that 
the other variables shown in the table were studied in relatively lower number of papers. 
 
The fact that the variables measured in the reviewed studies included 9 themes was a 
noteworthy finding. Thus, it could be argued that CT was a comprehensive field and a 
significant topic that was investigated under different contexts since 2006. On the other hand, 
it was determined that no variable was measured in 36 papers within the context of the 
present study. 
 
Review of the distributions of the variables measured in the analyzed studies based on the 
year of publication demonstrated that the theme of CT was analyzed between 2006 and 2016, 
the theme of robotics was analyzed between 2010 and 2016, the theme of instructional 
strategies was analyzed only in 2011, the theme of personal traits was analyzed between 2011 
and 2016, the theme of integration was scrutinized only in 2015, the themes of computer 
training and literacies were analyzed between 2015 and 2016 and other variables were 
scrutinized between 2011 and 2016. 
 
Table 4. The Variables Scrutinized in Studies on CT 

Variables f 

CT 43 

Personal Traits 31 

Robotics 4 

Programming 3 

Integration 2 

Computer training 2 
 

Literacies 
 

2 
 

Instruction Strategies 
 

1 
 

Others 10 

 
 
Data Collection Tools 
 
As seen in Table 5, pen-and-paper data collection tools (f = 74), audio-visual data collection 
tools (f = 53) and the performance evaluations (f = 6) and literature reviews (f = 1) were 
utilized in the papers. It was determined that surveys (f = 28) and interviews (f = 28) were the 
most preferred data collection tools. Analysis of the quantities of preferred data collection 
tools demonstrated that multiple data collection tools were used in 43 studies whereas 17 
studies resorted to single data collection tools. 35 studies utilized no data collection tool, and 1 
paper did not mention the data collection technique utilized. 
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Table 5. Data Collection Tools Utilized in Scientific Papers on CT 

Data Collection Tool f Data Collection Tool f  

1. Written Data Collection 
Tools 

 2. Audio-Visual Data Collection Tools   

Survey 28 Interview 28  

Achievement test/quiz 19 Observation 13  

Scale 7 
Virtual material/software and 
activity records  

8  

Rubric 6 Video recordings 3  

Reflection reports 4 Photograph 1  

Written documents 4 3. Performance Evaluation 6  

Field notes 3 4. Literature Review 1  

Checklist 3 
 

 

 Coding scheme 1    

TOTAL 74 TOTAL 60  

 
 
Data Analysis Methods  
 
Quantitative analysis (f = 58), qualitative analysis (f = 32) and different approaches (f = 13) 
were used in reviewed papers. Furthermore, 23 papers were descriptive studies, which did not 
utilize any data analysis technique. In addition, 37 reviewed papers did not contain any 
information on the utilized data analysis technique. 
 
In quantitative papers, parametric analysis techniques (f = 49) and nonparametric (f = 9) 
analysis techniques were used. Among the quantitative data analysis techniques, t test (f = 16), 
ANOVA (f = 12), MANOVA (f = 4), regression (f = 4) and ANCOVA (f = 3) were the most frequent 
tests. Among the nonparametric techniques, Wilcoxon signed rank test (f = 3) and Pearson's 
Chi-square test (f = 3) were the most preferred ones. It was observed that 39 papers that used 
quantitative data analysis techniques were conducted to determine the difference between 
the variables, and 9 were conducted to determine the correlation between the variables. 
 
Among the qualitative papers that were reviewed in the present study, it was observed that 
the most preferred analysis method was content analysis (f = 20). Content analysis was 
followed by descriptive analysis (f = 1), handwriting analysis and artifact-based interview 
analysis (f = 1). It was observed that content analysis was used extensively in qualitative 
studies. It could be argued that the reason for this finding was due to the necessity of 
providing a clear structure to the topic by examining CT in depth. Furthermore, the need for 
further studies to define the CT supports the tendency of the abovementioned analysis 
technique in qualitative studies. 
 
The review of the studies conducted on CT revealed that quantitative data analysis techniques 
were utilized more when compared to qualitative data analysis techniques. It was also found 
that the number of studies that used multiple data analysis techniques was 37 and 24 studies 
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used only one analysis technique. The number of studies that did not specify an analysis 
technique or that did not utilize an analysis technique was 35. Among the reviewed studies, 
the authors of the present study deducted that 12 papers that did not specify an analysis 
technique utilized content analysis and 3 were descriptive studies. 
 
When the data analysis techniques were examined based on the year of publication, it was 
observed that studies conducted with quantitative analyzes were published between 2010 and 
2016. Among the reviewed quantitative researches, non-parametric analyzes were utilized 
between 2014 and 2016. Furthermore, when it is considered that advanced quantitative 
analyzes were utilized by 2015, it is possible to argue that the variables considered in the 
studies on CT and thus, the quantitative analyses conducted have increased during recent 
years. On the other hand, among the reviewed studies, it was determined that the qualitative 
analysis methods were used between 2009 and 2016. Although it was observed that 
experimental studies on CT have been increasing during recent years, it is also noteworthy that 
the qualitative studies were conducted continuously starting on 2009. 
 
 
Main Study Findings 
 
Analysis of the main findings determined in scientific papers conducted on CT revealed the 
themes that are presented in Table 6. As seen in Table 6, the main findings of the studies on CT 
shaped around 6 themes. Based on these themes, the most frequent finding was about the 
development of CT skills (f = 43). Related findings were about the position of CT in curricula 
and education (f = 24) and other fields where CT is effective (f = 10) respectively. Based on 
these findings, it could be argued that although there were studies on the development of CT 
skills and the position of CT in education among the scientific studies conducted on the topic, 
there were relatively smaller number of studies on the reflections of CT on other fields and 
assessment of CT. However, it was observed that the findings obtained in general had positive 
results in the context of CT. 
 
Table 6. Main Findings Determined in Scientific Papers Conducted on CT 

Main Findings in Studies Conducted on CT f  

1. Findings on CT skills  43  
 Programming instruction improves CT skills 13  
 Computer software improve CT skills  8  

 CT skills are significant in problem solving  6  
 Robotics improve CT skills  3  
 Visual drawings improve CT skills  2  

 Storytelling improves CT skills  1  
 IT instruction improves CT skills  1  
 Courses improve CT skills  1  
 Time process is significant in development of CT skills 1  
 Other ways/applications that support CT skills 9  

    
2. Findings on the position of CT in curricula and education 24  
 CT should be integrated to education  9  

 Curricula should be reorganized based on CT skills 7  
 CT is useful in courses   5  
 CT should be included in teacher training  3  
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3. Findings on other fields where CT is effective 10  

4. Findings on structures that are related to CT  6  
5. Findings on the evaluation of CT  5  
6. Other findings  14  

 
Findings of the review conducted on the studies on CT demonstrated that findings on CT skills 
were started to be obtained after 2008. It was determined that the number of studies that 
provide findings on the integration of CT into the curriculum and the status of CT in education 
have increased with an accelerating momentum from 2013 onwards, as seen in Figure 3. On 
the other hand, it was observed that studies with findings about the assessment of CT were 
predominantly included in the literature starting from 2015. Furthermore, it was observed that 
the studies that provided other findings related to the CT have started to be conducted from 
2012 onwards. In addition, a majority (90%) of studies with findings on other areas where CT is 
effective were performed after 2013. 
 

 

Figure 3. Distribution of Main Findings of Studies on CT based on the Year of Publication 
 
 

Conclusion and Recommendations for Future Research 
 

In the present study, 96 studies on CT were reviewed based on the journal that published 
these papers the most, the highest citations and the number of citations per year, study 
objectives, paradigms, methodologies and methodology trends, sample size, data collection 
tools, variables of interest, data analysis and main findings. We believe that the findings 
obtained in the present study might be useful for explaining current trends on CT and in 
guiding future studies. 
 
Studies that started with a paper by Wing (2006), which drew attention to the concept of CT in 
the 21st century, demonstrated a significant increase since 2013. This may be related to the 
popularity of the concept and awareness about its significance. Especially during recent years, 
the focus on CT by pioneering field organizations such as Google for Education (2015) and ISTE 
(2016) supports the abovementioned finding. Based on the findings of the present study, the 
majority of the reviewed studies were published in journals that were not SCI/SSCI indexed. 
However, the increase in the number of publications indexed in the abovementioned indexes 
during recent years could be related to the increasing significance of the topic (Lim, 2015; 
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Mohaghegh & McCauley, 2016; Selby, 2014; Weintrop, 2016) and publication of higher-quality 
papers. Furthermore, considering that reviewed studies were published in 60 different journals 
covering a wide range of fields such as formal and informal education, linguistics, biology, 
biochemistry, engineering, aviation, robotics, computer sciences and technology, journalism, 
ecosystem and politics, the extent of the field addressed by CT could be better understood. 
 
In addition to the scope of the studies, the number of citations these papers received was 
scrutinized to determine their effects on the literature (Akbulut & Cardak, 2012; Garfield, 
1972; Shih et al., 2008). Thus, the present study findings also demonstrated that the number of 
citations to these papers were high. Accordingly, it could be concluded that the concept of CT 
attracted the attention of scholars. It could be stated that Wing's (2006) and Grover and Pea's 
(2013) studies received the highest number of annual citations. In other words, the impact of 
such papers with the highest number of stations is also significant as these papers could assist 
researchers as models (Shih et al., 2008). 
 
CT is a competency that is required for all fields, not only for computer sciences (Willamson, 
2016; Wing et al., 2005). However, based on the findings of the current study, majority of the 
studies on CT in the literature concentrated on education and technology. Furthermore, study 
findings demonstrated that CT was mostly discussed based on computer technologies (Israel et 
al., 2015; Kim, Kim, & Kim, 2013; Pellas & Peroutseas, 2016). It was considered that this finding 
was due to the low level of perception of the significance of CT in other fields. Similar to this 
finding, it was determined that the concept of CT was started to be discussed and investigated 
in the context of education since 2010. This implies that the significance of CT in education was 
only recently realized. First studies on CT were conducted to clearly define the concept (Aho, 
2012; Wing, 2008), followed by studies on the technology (Bers et al., 2014; Berland & 
Wilensky, 2015) and education (Shell & Soh, 2013; Wilkerson-Jerde, 2014), respectively. Based 
on this trend, it is possible to predict that CT skills would be discussed and significant in the 
field of education and its significance would increase in the future as well. 
 
It was determined that the highest number of studies were theoretical, followed by 
qualitative, quantitative and mixed-design studies, respectively. Except the theoretical studies, 
these results were consistent with the findings in the literature (Hew, Kale, & Kim, 2007; 
Hranstinski & Keller, 2007; Kucuk et al., 2013; Ross, Morrison, & Lowther, 2010).It could be 
argued that the high number of theoretical studies was due to the need for a more 
comprehensive understanding of the CT, which is a relatively novel concept. 
 
While the studies were mostly based on theoretical and qualitative paradigm during the initial 
years, quantitative studies were also conducted after 2010. Starting with 2014, it was 
considered that the theoretical studies increased again due to renewed popularity of CT (Selby, 
2014) and the theoretical contradictions in the field (Aho, 2012; Denning, 2012; Grover & Pea, 
2013; Voogt, Fisser, Good, Mishra, & Yadav, 2015; Wing, 2008; Xu &Tu, 2011). On the other 
hand, it was interesting that the study paradigm was not explicitly stated in 17 reviewed 
papers. The research method is important to better understand the results and the 
contribution of the study to the literature (López, Valenzuela, Nussbaum, & Tsai, 2015). Thus, 
it was considered that the studies that lacked explicit statements on the study paradigm would 
have limited contributions both to the present study and to the literature. 
 
Study findings demonstrated that literature reviews, experimental designs and case studies 
were predominantly preferred by the scholars. When it is considered that the underlying 
paradigm is effective on the determination of the research design (Cresswell, 2013), it could be 
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observed that the abovementioned finding was consistent with the choice of theoretical 
studies for the study paradigm. Furthermore, there are also studies in the literature which 
reported that case studies (Kucuk et al., 2013) and experimental studies (Shih et al., 2008) 
were also frequently preferred. However, no experimental study was conducted until 2011. 
Experimental studies, however, are distinguished from other research methods since they are 
the only method where the effects of a variable in an event could be observed (Fraenkel & 
Wallen, 2006). This finding was consistent with the fact that the concept of CT became 
significant in education since 2010 and became the topic of educational research only then. In 
addition, it could be argued that the number of descriptive studies that were conducted on CT 
with the survey model, which establishes the present conditions of large masses, was not 
adequate. As mentioned in the section about main findings of the reviewed papers, there were 
higher numbers of theoretical studies during the initial years of research, while this number 
decreased after 2014. Parallel to the findings on the study paradigm, it was observed that the 
research design was not clearly identified in 15 reviewed studies. This was considered to have 
reduced the repeatability of the studies in similar contexts and restricted the contributions of 
the studies to the literature. 
 
With respect to sample populations, study findings demonstrated that studies on CT focused 
mostly on primary education students. This sample group was followed by present and future 
stakeholders in education and college students. This finding was not consistent with the 
findings of other studies in the literature which claimed that the studies were mostly 
conducted with college students (Akbulut & Cardak, 2012; Goktas et al., 2012; Hwang & Tsai, 
2011; Kucuk et al., 2013). On the other hand, Shih et al. (2008) reported similar sample 
populations. When it is considered that college students were generally preferred in studies on 
education technologies due to easy access (Akbulut & Cardak, 2012; Goktas, 2012; Kucuk et al. 
2013), it could be argued that studies on CT were conducted on different target groups 
including college students. It could be stated that since CT skills are particularly important and 
desirable for all individuals (Cecilia Martinez & Emilia Echeveste, 2015; Wing et al., 2005), pre-
college students were included in samples of studies on CT extensively. Until 2010, there were 
no studies on CT conducted with university students. After 2010, studies that investigated 
different sample groups were conducted. Based on this finding, it could be argued that the 
studies conducted on CT since 2010 were conducted with different sample groups using 
various designs. On the other hand, the findings on sample selection methods demonstrated 
that the purposive sampling method was the most used method. This finding was consistent 
with the results of previous studies in the literature (Goktas et al., 2012; Kucuk et al., 2013; 
Shih et al., 2008; Simsek et al., 2009). It was considered that the ease of the method was 
effective on the preference of purposive sampling in reviewed studies (Creswell & Poth, 
2017; Fraenkel & Wallen, 2000; Patton, 2014; Willis, 2008). 
 
Analysis of the findings based on data collection tools demonstrated that survey and interview 
methods were the most frequently used data collection instruments. This finding was similar 
to the findings of other researches in the literature (Goktas et al., 2012; Hew et al., 2007; 
Simsek et al., 2009). Surveys might be preferred due to their easy and inexpensive nature 
(Baker, 2003; Buyukozturk, Kilic Cakmak, Akgun, Karadeniz, & Demirel, 2009). Interviews were 
preferred because they are among the data collection tools used to obtain in-depth 
information in qualitative studies (Flick, 2008; Marshall & Rossman, 2014; Merriam & Tisdell, 
2015; Patton, 2014). On the other hand, it is observed in the literature that there is a need for 
valid and reliable scales specific to CT. This fact also indicates the present lack of measurement 
tools on CT parallel to the disagreements on the dimensions of the CT. 
 

https://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22Catherine+Marshall%22
https://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22Gretchen+B.+Rossman%22
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It was observed that the variables of robotics (Sullivan & Heffernan, 2016), literacy (DeSchryver 
& Yadav, 2015), instructional strategies (Miller & Settle, 2011), computer education 
(Snodgrass, Israel, & Reese, 2016), integration (Israel et al., 2015), programming (Pellas & 
Peroutseas, 2016) and cognitive features (Psycharis, 2016) were scrutinized in CT studies. 
Furthermore, the study of these variables indicated the significance and the potential of CT in 
the field of education. Analysis of the trends in these variables demonstrated that as the 
robotics achieved significance in the field of education (Bers, 2010), it was used as a variable in 
CT studies since 2010 (Bers et al., 2014; Sullivan & Heffernan, 2016). Similarly, programming 
variable have been used since 2014 (Werner, Denner, & Campe, 2015). However, the fact that 
studies utilizing computer education and instructional strategies variables, which are 
significant in education, were conducted after 2011 demonstrated that the awareness for the 
significance of the subject matter in education is rather new. Furthermore, it was observed 
that the number of above mentioned studies were very limited. Only 4 studies that included 
the variables of integration and computer education were found (Espino Espino & Gonzalez 
Gonzalez, 2015; Israel et al., 2015; Olabe et al., 2015; Snodgrass et al., 2016), and there was 
only one study that investigated the instructional strategies (Millet & Settle, 2011). 
 
It was determined that parametric analysis techniques and content analysis techniques were 
the most frequently used data analysis methods in the reviewed studies on CT. The fact that 
parametric analyzes were mostly used in quantitative studies and content analysis were the 
most frequently used data analysis method in qualitative studies was similar to the findings of 
other studies in the literature (Goktas et al., 2012; Hsieh & Shannon, 2005; Kucuk et al., 2013; 
Simsek et al., 2009). Furthermore, more than one analytical technique was used in the 
majority of the studies reviewed in the current research. The employment of more than one 
analytical technique could be related to the selection of adequate analytical technique for the 
related research questions (López, Valenzuela, Nussbaum, & Tsai, 2015).In this context, the 
increasing trend in empirical studies since 2010 was also observed in the quantitative data 
analysis techniques. It was observed that advanced quantitative analysis techniques were 
utilized in studies on CT conducted since 2015. Similarly, parallel to the limitation in the 
number of scale studies that focused on the measurement of CT skills, it was observed that no 
structural model was determined between the analyzed variables. It could be argued that the 
ongoing debate on CT and the continuous lack of consensus about the conceptual 
disagreements on CT could be due to utilization of advanced data analysis techniques which 
can led to widespread impact. This suggests that the debate on CT would continue in the near 
future. On the other hand, it was determined that the data analysis method was not explicitly 
specified in certain CT studies. This was in contrast with the view that the data analysis process 
should be mentioned clearly in all researches (Arriaza, Nedjat-Haiem, Lee, & Martin, 2015; 
López, Valenzuela, Nussbaum, & Tsai, 2015). 
 
Study findings are one of the most important sections in a research and it is therefore 
extremely important to express findings in a study clearly (Elliott et al., 1999; Hesse-Biber, 
2010; Spencer et al., 2003). It was observed that adequate care was taken to express study 
findings in the reviewed papers. The main findings of the reviewed studies primarily included 
findings about CT skills. Study findings included elements that improved CT skills such as 
programming instruction (Olabe et al., 2015; Pellas & Peroutseas, 2016; Perez & Roig-Vila, 
2015; Repenning et al., 2014; Wang, Wang, & Liu, 2014), robotics (Bers, 2010; Sullivan & 
Heffernan, 2016) and computer programs (Ioannidou, Repenning, & Webb, 2009; Moreno-
León, Robles, & Román-González, 2015; Repenning et al., 2015; Weintrop et al., 2016). It was 
observed that these studies were conducted since the beginning of the related literature. On 
the other hand, studies on the integration of CT into the curriculum and the studies on the 



CONTEMPORARY EDUCATIONAL TECHNOLOGY, 2018, 9(2), 131-153 
https://doi.org/10.30935/cet.414798 

 

147 
 

significance of CT in education were started to be conducted on 2013. However, these studies 
included significant findings such as the integration of CT in education (Israel et al., 2015; 
Navlakha & Bar, 2016, Voogt et al., 2015; Yadav, Hong, & Stephenson, 2016), reorganization of 
the curriculum based on CT skills (Grover, Pea, & Cooper, 2015; Jun, Han, Kim, & Lee, 2014; 
Vallance & Towndrow, 2016; Zapata-Ros, 2015) and the requirement of including CT in teacher 
training (Yadav, Mayfield, Zhou, Hambrusch, & Korb, 2014, Yadav et al., 2016). However, it is 
important to understand and assess the constructs associated with CT in order to integrate this 
skill effectively into education. Thus, it is worth noting that the quantity of the studies that 
establish the correlation between the abovementioned variables and CT (Aho, 2012; 
DeSchryver & Yadav, 2015; Jenkins, 2015; Park & Jeon, 2015) and shed a light on active 
assessment of CT (Manson & Olsen, 2010) is very limited. On the contrary, the fact that the 
studies on the topic has been increasing in recent years could be an evidence for the gradually 
improving awareness on the subject matter. 
 
The increasing number of publications and citations in the period between 2006 and the 
present revealed that the CT is a subject that attracted the interest of scholars and became 
increasingly popular in scientific circles. Although different studies were conducted with 
different groups of participants in different contexts regarding CT, it was considered that 
future studies should be conducted on CT since there are unclear aspects related to the 
subject matter. Thus, any future studies, including theoretical studies, could contribute to the 
literature. The following are recommended for future researches on CT: 

 Studies could be conducted in the future to integrate CT into the classroom 
environment and to determine the pedagogical skills, instructional and learning 
strategies that educators should possess. 

 Future design-based studies could enable the development of in-classroom activities 
and virtual media applications in educational institutions to acquire CT skills. 

 The quality of activities and applications related to the acquisition of CT skills at 
schools can be improved with action researches. 

 Further qualitative researches could be conducted with higher number of 
participants to explore in depth the current views and the status of different 
population on CT. 

 Future empirical studies could be conducted with different target audiences to 
enable the acquisition of CT skills. 

 Further studies could be conducted to determine the status of different groups in the 
society such as preschool age children, graduate students, children with disabilities, 
gifted students, elderly, academicians, and adults in various professions. 

 Studies that aim to develop data collection tools such as valid and reliable scales, 
surveys and achievement tests that would measure CT more effectively could be 
conducted. 

 The structure of the CT concept could be clarified using advanced statistics such as 
regression, PATH analysis and Structural Equation Modeling to see the 
interrelationships among relevant CT constructs.  

 Future studies that would investigate the impact of CT on daily life, its practical uses 
and the acquisition of CT skills could be conducted. 
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 Future studies that would investigate the effect and significance of CT on different 
professions could be conducted. 

 Similar and periodic trend studies could be conducted to re-determine the future 
trends in the field. 

 Clear and explicit presentation of methodological information such as the study 
paradigm, research design and the data analysis technique would improve the 
validity and reliability of future studies and increase their contribution to the 
literature. 

 
Future studies and activities that would be conducted based on the above recommendations 
can make it possible to comprehend the concept of CT better and allow CT to adopt a structure 
that could be used in daily life by all groups in the society. 
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