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Abstract 

Having gained popularity in recent years, the computational thinking concept has become an 

important subject of computer science education for students of all ages. Moreover, with the revision 

of computing course curricula for K-12 in most countries, not only students but also pre-service and 

in-service teachers’ feel the need to explore this concept in greater detail. Based on these facts, this 

study aims to apply the MOOC strategy to teach computational thinking to in-service teachers, and 

then to reveal the in-service teachers’ thoughts about the course. The findings revealed that the 

majority of the in-service teachers are not ready to teach computational thinking at the K-12 level 

in Turkey. 
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Introduction 

Following on from the initiative of Wing (2006), computational thinking (CT) has gained considerable attention and 

has started to be perceived as ‘a fundamental skill used by everyone in the world by the middle of the 21st Century’ 

(p. 33). Owing to this fact and to the rapid developments in technology and societal expectations, computing curricula 

has been either revised or infused in various K-12 grades in recent years. Thus, although students already learn at least 

some of the elements of computational thinking skills in different disciplines and within different grades, it is 

important that all students are provided with the opportunity to learn the complete set of skills in order to guarantee 

that these skills are transferable to different contexts and problems (Barr, Harrison, & Conery, 2011).  

On the other hand, there have been many innovations and developments reported in the educational technology area 

that require a computer science background for different subjects and jobs. Some examples are games and 

gamification, mobile learning, bring your own device, makerspaces, flipped classrooms, 3D-printing, robotics and 

Massive Open Online Courses (or MOOCs) (Adams Becker et al., 2017). All of these applications require skilled 

teachers for all student age groups. If the industry is offering technological innovation and teachers are required to 

communicating the necessary knowledge and skills related with technology and the pedagogy of teaching it, then the 

teachers themselves should also be able to cope with the new advancements and be ready to deliver the necessary up-

to-date content to students as quickly and effectively as possible. 

Parallel to this, curricula for K-12 needs to be revisited and be revised in order to fulfill today’s expectations from the 

youth generation. Higher education curricula should also be revised accordingly in order to equip pre-service teachers 

with the expected outcomes in terms of their computational thinking. For this reason, the curricula for computer 

science education has also been revised in Turkey. The course, which mainly covers Information and Communication 

subjects taught between 1998 and 2011, focused on “problem solving and programming” when it was updated in 2012. 

The other competencies the course was aimed were giving students the knowledge, skills and attitude about literacy 

and digital citizenship. In other words, computer science topics have been included in the curriculum since 2012. By 



2016, the Information Technology and Software course and the Computer Science course had both been updated to 

include programming topics (Gülbahar & Kalelioğlu, 2018).  

Whilst computational thinking concept has been fused in both K-12 and higher education curricula for new graduates, 

what about in-service teachers? Will they be effective in teaching computational thinking to various grades? To be 

honest, are in-service teachers’ effective computational thinkers themselves? Within the framework of these recent 

changes, in-service teachers may require training themselves in computational thinking in order to train them to adapt 

to the new concepts and processes. 

Being an effective computational thinker can be expected of new graduates through their various undergraduate 

courses, but what about teaching it to different ages; in other words, its pedagogical aspect? Hacker (2018) claims that 

“In-service T&E teachers will need to learn how to integrate CT into their practice. Thus, development and conduct 

of PD programs to support implementation is essential” (p. 11). The only possibility for them to become familiar with 

this concept is from in-service training. However what action should be taken for the thousands of existing CS teachers 

in a country? 

One possible way to train these in-service teachers would be through the delivery of professional development utilizing 

online tools and platforms. Online learning not only reduces the constraints of finances, time, and staffing 

requirements, but it is also recognized as the best way to reach such a large target population. The online training of 

in-service teachers also has some advantages in terms of enhancing pedagogical content knowledge, consistency, and 

scalability. Moreover, online teaching provides flexibility for in-service teachers and connects teachers with each other 

through social platforms in order that they may share their experiences, and is “potentially more scalable than those 

that depend purely on local resources and face-to-face interactions” (Dede, Ketelhut, Whitehouse, Breit, & 

McCloskey, 2009, p. 9). In light of these issues, Massive Open Online Courses (MOOCs) could be utilized in order 

to train Computer Science (CS) teachers to integrate computational thinking into their teaching. The current study 

aims to apply the MOOC teaching strategy for this task in Turkey, and to reveal the in-service teachers’ thoughts about 

it.  

 

MOOC CT Course 

Realizing the need to teach computational thinking to educators, Google offered a free MOOC course named 

“Computational Thinking for Educators” in order to help educators to integrate computational thinking into their 

curricula (see https://computationalthinkingcourse.withgoogle.com/). The course is composed of five units that 

focuses mainly on algorithms, and especially addresses the subject fields of humanities, math, science, and computing. 

The course starts with an introductory unit that focuses on the definition and application of computational thinking in 

order to make educators aware of the scope and benefits of employing the concept. The MOOC continues with the 

exploration of algorithms by focusing on various examples to make educators recognize why algorithms are powerful 

tools to increase a gain in learning outcomes. Exploring examples of patterns in various subjects, the MOOC focuses 

on helping educators to develop their own processes for approaching a problem through pattern recognition. In the 

fourth unit, the application of computational processes for a specific problem is investigated in order to help educators 

recognize how algorithms can articulate a process or rule. As a final step, educators are expected to apply 

computational thinking by proposing an idea on how computational thinking applies to their own subject area, and to 

plan to integrate it into their work and classroom. 

The course was translated into Turkish with the support of the Turkish Google Team and is provided as an open course 

entitled “Eğitmenler için Bilgi İşlemsel Düşünme” (see http://acikders.kesfetprojesi.org/), and made available to all 

teachers and educators in Turkey. All of the content and activities of the open course are presented to computer science 

teachers in accordance with the original MOOC. Through social media, computer science teachers are informed about 

the course and welcomed to participate. After completion of the course, participants are asked for their opinions 

through a questionnaire. The current study presents their opinions on this mediation, and summarizes the result of the 

initial implementation of the computational thinking MOOC in Turkey. 

 

https://computationalthinkingcourse.withgoogle.com/
https://computationalthinkingcourse.withgoogle.com/
http://acikders.kesfetprojesi.org/


Method 

Having a survey approach, this study is based on teachers’ perceptions and is focused on the assessment of the course 

in terms of teaching computing teachers about the integration of computational thinking into their courses. Therefore, 

the research question to be answered is: “What are Turkish teachers’ perceptions regarding the CT MOOC and 

integrating computational thinking into their classes?” 

In order to address this research question, the CT MOOC was announced through social media initiatives and 865 

computing teachers initially registered. Computing teachers were provided with the necessary information and 

examples, and were asked whether or not the CT MOOC could generate significant impact on their knowledge level 

and perceptions towards integrating computational thinking in the classroom. After a period of self-study, the 

participant teachers were requested to voluntarily complete an assessment form. Of the 865 registered users, only 70 

responded to the questionnaire at the end of the course. The assessment form was composed of 11 questions, with 

eight in the form of Likert-type scales, and three as open-ended questions. 

 

Findings 

By the end of the course, it was seen that only 37 teachers (about 5%) were successful in gaining a certificate of 

completion from the course. In addition, it is notable that only just over half of the starting participants continued on 

to the second unit (see Figure 1). 

 

 

Figure 1. Progress of Enrolled Users to CT MOOC Course Units & Assessments 

 

The survey started with the question: “What do you think about teaching computational thinking in your courses?” Of 

the 70 responses registered, 56 had a positive attitude and stated that they would be willing to integrate computational 

thinking into their courses in the future; whereas nine of the participant teachers responded negatively. The next 

question asked, “Did you reach the goal that you set for yourself when starting this course?”, was positively answered 

by 52 teachers; whereas, it was negatively answered by 11 teachers, and seven stated that they were undecided. 

Next, the teachers were asked to what extent the course activities were perceived as useful to them. Of the 70 

respondents, 45 stated that they found the course activities either very useful or quite useful; whereas, 21 teachers 

stated that they found the course activities to be either somehow useful or a little useful. Three of the teachers were 



not in favor of the course activities. Similarly, the teachers’ perceptions about the usefulness of final project were also 

asked, and the results were an exact match to that of the previous question.  

When the teachers were asked to what extent they found the course to be useful, 43 of them stated that they found the 

course either very useful or quite useful; whereas, 23 of the respondents stated that they found the course either 

somehow useful or a little useful. Only two of the teachers stated that they did not find the course to be useful. Teachers 

were also asked if they were in favor of suggesting the course to their colleagues. Of the 70 respondents, 57 of the 

teachers felt that they were willing to suggest the course to their colleagues; whereas, seven of them thought the 

opposite, and six remained undecided. 

Of the 70 respondents, 49 of the teachers stated that they had completed the course in not more than five hours; 

whereas, 14 of the teachers stated that they spent not more than 15 hours. Seven of the teachers stated that they spent 

more than 20 hours finishing the course. With regards to the difficulty of the course, 54 of the teachers stated that the 

course was ideal; whilst 12 stated that it was simple, and four that the course was difficult. 

Teachers’ preferences about resources were gathered via the question, “What kind of resources do you need to consider 

when integrating computational thinking in your courses?” Their answers varied from more courses, content and 

software, to lesson plans (see Figure 2). 

 

 

Figure 2. Preferred resources for integrating CT 

 

When teachers’ were asked about what, if any, valuable information they received from the CT MOOC Course, their 

answers varied from awareness level to intended for deep learning (see Table 1). Some of the teachers had gained 

insight into the benefits of integrating CT into their courses, while some realized how they could integrate CT. Some 

of them also gained more information about algorithms, logic and decomposition aspects of CT.  
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Table 1. Teachers' perceptions about what valuable information was gained from the course 

Valuable information Number of Teachers  

Awareness about CT and related concepts 8 

Possibility that computational thinking could be 

applicable/taught in my courses 

7 

Algorithm examples/logic/importance 6 

Problem solving by decomposition and its advantages 3 

Specific solutions to problems 3 

Examples of different disciplines 3 

I have to work hard to learn 2 

Relation of CT with the curriculum 1 

 

As a final question, the teachers’ suggestions for improving the course were gathered. Results showed that more 

interactive examples, informative videos and application ideas were the most favored by the teachers (see Table 2).  

Table 2. Teachers' suggestions related to the course 

Suggestions related with the course Number of Teachers  

Include more examples and application ideas 10 

Include more videos and visuals 5 

Course plans can be added 5 

More interaction 4 

It was already efficient, thanks 2 

More detailed content 2 

Allow self-creation of algorithms 1 

Ways of spreading in the schools 1 

Activities for self-evaluation can be added 1 

 

 

Conclusion 

Computational thinking is a fundamental skill for the 21st century and it is important to be considered in all disciplines 

at the K-12 level (Qualls & Sherrell, 2010; Yadav, Zhou, Mayfield, Hambrusch, & Korb, 2011). Similarly, Tabesh 

(2017) also stated that “Integrating computational thinking into K-12 settings has been attracting greater attention 

lately, despite the lack of a formal description of what ‘learning to think computationally’ actually looks like among 

today’s youth” (Tabesh, 2017, p. 69). Thus, both learning to think computationally and teaching this skill to different 

ages is not an easy task. Where should we start? Teacher training, curriculum revision or both? A recent study by 

Yadav, Gretter, Hambrusch, and Sands (2016) revealed that teachers face difficulties such as isolation, lack of 

sufficient computer science background, and inadequate professional development resources. Therefore, providing 

teacher training opportunities seems to be valid as an attempt to achieve the goal of equipping not only computer 

science teachers with the necessary skills, but also for other disciplines too.  

Underlining the importance of teachers’ training, especially for in-service computing teachers, in terms of integrating 

computational thinking into their courses, an online course is available for those who are willing to learn. Surprisingly, 

computing courses are based on computational thinking; however, most computing teachers seem to be unaware of 

this fact. They know the theory and the pedagogy, but are quite unaware that they are in fact teaching a thinking skill 

http://cs4edu.cs.purdue.edu/_media/sigcse11-final.pdf


to their students. Such a perception being held is not unusual since this was not recognized until just a few years ago, 

but highlights the necessity of in-service training for teachers to be able to cope with these changes and additions to 

the computing curricula.  

However, when the findings of the current study are considered, it can be said that this will not be an easy task at first 

glance. Of all the trainees, only 10% were able to finish the course, and only 5% managed to complete the final project 

and gain their certificate. With less than 50% having dropped out after just Unit 1, this might be due to several reasons 

such as personal challenges, heavy work overloads on teachers, or lack of time management; whereas, it might also 

mean that they were simply not receptive to the idea, or that they had difficulty in managing their self-training. 

The current study was an attempt at teaching the concept and possible integration ideas to teachers via the medium of 

an online course, since “Few teacher-education programs focus on training pre-service teachers to incorporate 

computational thinking into K–12 classrooms” (Yadav, Stephenson, & Hong, 2017, p. 55). In parallel with these 

efforts, K-12 and higher education curricula have also been revised in Turkey during the past two years. However, 

there is a very long road ahead still to completely fulfill the premise of teaching students how to think computationally 

and teaching teachers’ how to integrate computational thinking into their courses. 

As Bower et al. (2017) stated, through targeted professional learning, teachers’ understanding of computational 

thinking, pedagogical capabilities, technological know-how, and confidence to teach this skill can be improved in a 

moderately short period of time. In addition to this, teachers could be able to better adapt their computational thinking 

pedagogies and approaches through continued professional development (Stevens, Aguirre-Munoz, Harris, Higgins, 

& Liu, 2013). Hopefully, with the help of online courses such as the CT MOOC, as in the current study, it is thought 

that this process will be handled in a more effective way so as to reach thousands of teachers and students across all 

disciplines nationally. 

 

References 

Adams Becker, S., Cummins, M., Davis, A., Freeman, A., Hall Giesinger, C., & Ananthanarayanan, V. (2017). NMC 

Horizon Report: 2017 Higher Education Edition. Austin, Texas: The New Media Consortium. URL: 

http://cdn.nmc.org/media/2017-nmc-horizon-report-he-EN.pdf. 

Barr, D., Harrison, J., & Conery, L. (2011). Computational Thinking: A Digital Age Skill for Everyone. Learning & 

Leading with Technology, March/April 2011, 20-23. URL: https://files.eric.ed.gov/fulltext/EJ918910.pdf. 

Bower, M., Wood, L. N., Lai, J. W., Howe, C., Lister, R., Mason, R.,…Veal, J. (2017). Improving the Computational 

Thinking Pedagogical Capabilities of School Teachers. Australian Journal of Teacher Education, 42(3), 53-72. 

http://dx.doi.org/10.14221/ajte.2017v42n3.4. 

Dede, C., Ketelhut, D. J., Whitehouse, P., Breit, L., & McCloskey, E. (2009). A research agenda for online teacher 

professional development. Journal of Teacher Education, 60(1), 8-19. URL: 

http://journals.sagepub.com/doi/pdf/10.1177/0022487108327554. 

Gülbahar, Y., & Kalelioğlu, F. (2018). Bilişim Teknolojileri ve Bilgisayar Bilimi: Öğretim Programı Güncelleme 

Süreci. Millî Eğitim dergisi, 47(217), 5-23. 

Hacker, M. (2018). Integrating computational thinking into technology and engineering education. Technology and 

Engineering Teacher, 77(4), 8-14. URL: https://www.iteea.org/File.aspx?id=123559&v=86e00c08. 

Qualls, J. A., & Sherrell, L. B. (2010). Why computational thinking should be integrated into the curriculum. Journal 

of Computer Science in Colleges, 25(5), 66-71. 

Stevens, T., Aguirre-Munoz, Z., Harris, G., Higgins, R., & Liu, X. (2013). Middle level mathematics teachers’ self-

efficacy growth through professional development: Differences based on mathematical background. Australian 

Journal of Teacher Education, 38(4), 144-164. https://doi.org/10.14221/ajte.2013v38n4.3. 

http://cdn.nmc.org/media/2017-nmc-horizon-report-he-EN.pdf
https://files.eric.ed.gov/fulltext/EJ918910.pdf
http://dx.doi.org/10.14221/ajte.2017v42n3.4
http://journals.sagepub.com/doi/pdf/10.1177/0022487108327554
https://www.iteea.org/File.aspx?id=123559&v=86e00c08
https://doi.org/10.14221/ajte.2013v38n4.3


Tabesh, Y. (2017). Computational Thinking: A 21st Century Skill. Olympiads in Informatics, 11(SI), 65-70. URL: 

https://ioinformatics.org/journal/v11si_2017_65_70.pdf. 

Wing, J. M. (2006). Viewpoint. Computational thinking. Communications of the ACM, 49(3), 33-35. URL: 

https://cacm.acm.org/magazines/2006/3/5977-computational-thinking/fulltext. 

Yadav, A., Gretter, S., Hambrusch, S., & Sands, P. (2016). Expanding computer science education in schools: 

understanding teacher experiences and challenges. Computer Science Education, 26(4), 235-254. DOI: 

10.1080/08993408.2016.1257418.  

Yadav, A., Stephenson, C., & Hong, H. (2017). Computational Thinking for Teacher Education. Communications of 

the ACM, 60(4), 55-62. URL: https://dl.acm.org/ft_gateway.cfm?id=2994591&type=pdf. 

Yadav, A., Zhou, N., Mayfield, C., Hambrusch, S., & Korb, J. T. (2011). Introducing Computational Thinking in 

Education Courses. In Proceedings of 42nd ACM technical symposium on Computer science education 

(SIGCSE’11) (pp. 465-470). New York, NY: ACM. URL: Https://dl.acm.org/citation.cfm?id=1953297. 

https://ioinformatics.org/journal/v11si_2017_65_70.pdf
https://cacm.acm.org/magazines/2006/3/5977-computational-thinking/fulltext
https://dl.acm.org/ft_gateway.cfm?id=2994591&type=pdf
http://cs4edu.cs.purdue.edu/_media/sigcse11-final.pdf
https://dl.acm.org/citation.cfm?id=1953297

