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Abstract: Recently, there has been growing interest among practitioners and scientists in teaching children computer programming
languages. The international efforts to raise generations who produce technologies are supported at the national level in Turkey too.
Programming language education is included beginning from secondary school curricula of computer science education. However, it
can be mentioned that up-to-date methodological and pedagogical requirements of the courses are not adequately researched.
Therefore, the primary aim of the study is to share innovative methods regarding programming education processes with middle
school computer science teachers. This paper presents the details of a project conducted to design an in-service training model for
computer science teachers and funded by the Scientific and Technological Research Council of Turkey (TUBITAK) with the project
number of 116B298. During the training period, up-to-date methodology and technologies were presented in workshops with an
integrated approach. At the end of the courses, the participants’ development and the efficiency of the activities were investigated
based on the analyses of qualitative and quantitative data and positive results about the content of proposed in-service teacher
training methodology were yielded.
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Introduction

The increased demand for technology consumption is noteworthy in our social life in which digital content use is
becoming more widespread daily. The emerging consumption demand can be supported through computer training
designed to develop individuals’ digital productivity and computational thinking abilities. As Barger (2008) indicates,
when computer literacy is limited to basic software use, it only includes computer literacy practices and lacks the
authorship dimension. It is important to equip individuals with computer science thinking skills not only for
programming skills but also to solve daily problems. In recent years, computer science education has been taken out of
its technical boundaries and is considered important for both social life and the development of basic thinking skills
that each individual should acquire. Social tendency directly affects and directs the development and renewal of science
and technology. Wing (2008) refers to three important drivers that direct information technologies, which are society,
science, and technology. The cyclical nexus among the three drivers is presented in Figure 1.
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Figure 1. The cyclical nexus among society, science, and technology (Source: Wing, 2008)
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Figure 1 shows the relationships between social demand, scientific invention, and technological production are
noteworthy. Today, the tendency towards coding studies based on computer science is an output of social expectations
related to technological productivity at the international level. From a general perspective, programming education
around the world has attracted international interest in recent years. This perspective, which comes to the forefront
with computer science practices such as block-based programming education studies and robotic applications, is based
on information from almost 50 years ago. In the mid-1990s, Alan Perlis, a prominent mathematician and pioneer
researcher in the field of computer science, was the first to express that algorithmic thinking processes can be seen in
all areas of social life (Denning, 2017). On the other hand, the pioneer studies claiming students’ procedural thinking
skills can be developed through programming languages are based on Seymour Papert's studies with the LOGO
programming language since 1980 (Grover & Pea, 2013). Papert, a computer scientist influenced by the constructivist
approach in his studies with Piaget, asserted the constructionism approach. He focused on learning with the emphasis
on the emergence of learning by internalizing the application process within the existing situation (Ackermann, 2019).
Following Seymour Papert, important computer scientists have conducted studies on constructionism and studied the
pedagogical characteristics of computer education (Brennan, 2015; Harel & Papert, 1991; Kafai & Resnick, 1996). In
this regard, Papert (1980) first used computational thinking, which has become a part of the studies on computer
science education, in his book Mindstorms: Children, Computers, and Powerful Ideas. Computer science education
applications in which children used educational robots named Turtle and the LOGO programming language to draw
were also included in this book.

The international community has renewed interest in Seymour Papert's studies, which first used the notion of
computational thinking, in the last decade with Wing (2006)’s article titled Computational Thinking. Jeanetta Wing
contributed to the formation of the concept with her subsequent studies (Wing, 2008; 2010; 2016). Within the basic
framework, computational thinking indicates the logical process to reach a solution can be formulated in a way that a
machine or person can apply it (Wing, 2010). The ever-increasing digital product range has made the existence of
individuals with computational thinking and increased technological productivity increasingly more important. The
growing interest in the development of technological productivity and thinking skills through computer-based
applications makes it necessary to enhance the pedagogical competencies of computer science teachers. In this regard,
in-service training programs in which computational thinking, block-based applications, and robotic training are
provided play a crucial role.

In this study, an in-service training model for information and communication technology teachers was proposed and
the efficiency of the model was examined based on the evaluations before, during, and after the training process. The
applications of whole training process were part of a project funded by TUBITAK. In compliance with the main aim
following research questions were investigated:

RQ.1. Is there a significant difference between pretest and posttest academic achievement scores of the teachers
participating proposed in-service teacher training process?

RQ.2. What are the teachers’ opinions on the efficiency of the proposed in-service teacher training process?

Literature Review

In recent years, there has been noteworthy growth of interest among the CS educators in computational thinking
education has brought new pedagogical and technological approaches to existing CS learning environments. In
accordance with these approaches, for an effective CS teaching process, teachers need to know how they will integrate
block-based coding tools, robot development kits and unplugged CS activities into their courses. Therefore, CS teachers
need to have a comprehensive in-service training including both new technologies and pedagogies used in CS
education. In-service training means a renewal and development process in every professional field. The changing
educational technologies and approaches reveal the need for renewal and development for teachers as well. In-service
training provides the most effective support for teachers who play a facilitating and guiding role within the classroom
in flexible, learner-centered, and technological education processes in order to provide occupational sustainability
(Raud & Orehhova, 2017). Attempts to increase teachers’ qualifications in multiple dimensions are among the main
purposes of in-service training for teachers. In-service training can be defined as “the processes that aim to equip
teachers with knowledge, attitude, and habits that are necessary to provide the targeted qualifications in education and
to equip teachers with occupational knowledge, attitude, and habits that are proved deficient in the light of scientific
and socioeconomic facts” (Erdem & Simsek, 2013, p. 1). Considering the occupational competencies defined in this
basic definition, the studies on in-service training focus on four dimensions: (1) investigating the cooperation types
between administrators and teachers in planning and implementing in-service training, (2) investigating the
educational change of the teacher as an individual, (3) investigating the areas in which in-service training is provided,
and (4) analyzing the special needs of novice teachers (Neil, 1986). The educational change and innovative applications
regarding this change constitutes an important dimension of in-service training. Arslan and Sahin (2013) proposed that
in-service training contributes to teachers’ professional development in three ways: learning new knowledge,
occupational experience, and occupational sharing. Information and communication technology teachers need in-
service training to learn updated content knowledge and methodological innovations.
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Studies on programming language education are prominent in the computer science education literature. These studies
can touch on new methodological suggestions as well as technological support tools. Shaw (2012) associated the
learning process in programming language education with learning types and the profiles of participants in online
environments. He proposed using hybrid learning environments during programming education and highlighted the
effect of online exercises and interactions on programming performance. His results revealed that among the
participant profiles, “adaptive” learners are more successful in the programming course than other groups. This study
can be used as an example of the studies considering programming education in the methodological dimension. In the
same vein, Pereira, Zebende, and Moret (2010) proposed a new methodology in programming education. Based on the
Turing theory, which constitutes the basis of coding, they asserted that teaching programming with simple instructions
is more effective than teaching with complex code blocks and verified their hypothesis with an experimental study.
Ismail, Ngah, and Umar (2010) emphasized that the deficiencies in the skills of analytic thinking, problem-solving, and
algorithm development negatively influence learning a programming language. Besides the methodological studies
about programming education, there are studies on the efficiency of computer science education with tangible tools in
the literature. Corral, Balcells, Estevez, Moreno & Ramos (2014) used the Sifteo cubes in programming education. Their
study tried to increase the efficiency of the process in programming education based on pedagogical purposes.
According to Corral et al. (2014), a student completes the process of learning a programming language by passing
through four stages. First, the student defines the programming content needed in the active learning stage. Then, he
tests the codes by typing them in the application, checks for bugs with reflective observation, and records new
knowledge learned by experience as concepts in his mind. Physical objects and robot making are important for
learners’ motivation in younger age groups. Benitti (2012) made a systematic literature review on the use of robotic
applications in education and revealed that such applications provide significant advantages in terms of studying
analysis and students’ motivation. Lego MindStorm robotic coding studies are among such educational tools. Software
that supports computer literacy education is also important to provide motivation and visual learning. Kert, Kayak,
Erkoc and Avincan (2014) in their study entitled Children Who Design Their Play made play design and coding
activities with children and adopted an approach dealing with two dimensions. In this regard, they created educational
modules and design documents. In the same vein, there are many studies on programming education with or without
play for younger age groups (Bers, Flannery, Kazakoff & Sullivan, 2014; Corral et al., 2014; Fessakis, Gouli, & Mavroudi,
2013; Howland & Good, 2015; Kordaki, 2010; Lau & Yuen, 2011; Navarrete, 2013). In addition to the technology-
supported environments in computer science education, there are environments in which some students cannot reach
computers. In such environments, activities without computers are preferred. An international organization called “CS
Unplugged” presents examples of such activities. The activities are listed according to subject and are presented with
worksheets, activity stages, and exemplary videos. In-class and out-of-class programming language education activities
can be found on the site (CSERG, 2017).

In the light of current computer science education studies in the literature, the Ministry of Education (MoE) updated
the Information and Communication Technologies Curriculum in Turkey in 2017. The aims of the curriculum since
September 2017 are as follows:
Information Technologies and Software curriculum teaches students to

1. Beindividuals who better understand technological concepts, systems, and practices as technological citizens,

2. Use information technologies effectively and relevantly,

3. Reach, explore, and use internet-based services,

4. Create a general understanding and technical knowledge about computer science,

5. Acquire and develop skills of problem-solving and computational thinking,

6. Follow and evaluate reasoning processes,

7

. Acquire the skills of cooperative studying as part of the learning process, benefit from social environments, and
share what they learned,

8. Search for learning opportunities in the internet environment,

9. Develop an understanding regarding algorithm design and express it verbally and visually,
10.Choose and implement appropriate programming approaches to solve problems,
11.Create technical knowledge about programming,

12.Use at least one programming language at a good level,

13.Conduct studies in design and manage products,

14.Develop innovative and original projects for problems encountered in daily life (the problems that elderly and
handicapped individuals encounter, etc.),
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15.Raise an awareness regarding lifelong learning (MoE, 2017).

When these aims are examined, thinking skills, problem-solving, and the development of programming products are
prominent headings. These subheadings constitute a very crucial part of the curriculum. Given these noteworthy
developments in CS education, it looks as an important requirement to design effective in-service training activities
towards CS teachers. Doukakis, Koilias, Adamopoulos, and Giannopoulou (2013) emphasize that CS teachers working at
secondary school level need to develop their knowledge on integrating technology in their courses and teaching
strategies for the algorithms. This kind of training can be given through a digital platform or face to face instruction
approach. In their experimental study, Alkaria and Alhassan (2017) found that the teachers using electronic training
platform had significantly higher academic scores than those having face to face in-service training. Within the scope of
this project, an in-service face to face training model was designed, implemented, and evaluated for information and
communication technology teachers, in light of the updated curriculum aims and the current studies in the literature.

Methodology
Research Design

The study was designed as a mixed method study, which had qualitative and quantitative data from three different
groups for three weeks. Quantitative section was adopted to quasi-experimental design with the implementation of
pretest and posttest. The training for each group lasted 5 days and covered one subheading per day. The analyses of the
group data was conducted both before and after each group meeting.

Participants

Participants’ applications were received through a pre-questionnaire form shared through announcements in the
online environment. A total of 135 computer science teachers pre-applied for the training that was planned to reach 90
participants (30 per week). The answers given in the survey form indicated teachers’ willingness to participate in the
study and their previous knowledge. Final approval emails were sent according to the application priority. Eighty
teachers stated their desire to participate in the 3-week training one week before the training began; however, the total
number of participants was limited to 32. Although a very limited number of teachers participated in the study
compared to the number of applicants, the rate of voluntary participation in a flexible educational course was
satisfactory.

Instruments

Academic Achievement Test, Social Network Sharing, Rubric Measurements, Product Evaluations, and Questionnaire
Data were used to assess the effectiveness of each training module. The data collection tools used in all evaluation
stages are summarized in Table 1.

Table 1. The Data Collection Tools used in the Evaluation of the Project

Evaluation Stage Data Collection Tool
Pre-Activity Expectation and Prequalification Questionnaire (A1)
Pre-evaluation Stage Academic Achievement Pretest including the methodology, software, and hardware

that was used during the training (ABT1)
Process Investigation The content analysis of social network platforms during the training.
Product Evaluation Scenarios written during the training (U)

The perspectives survey on the process after the training (A2)

Academic Achievement Posttest including the methodology, software, and hardware
used during the training (ABT2)

Objectives Check Rubric to evaluate if national course objectives were met, which
was one of the aims of the project (KKR)

The stage of result evaluation

Al: A short survey was designed by the researcher in order to determine the participants’ pre-competencies in the
concepts and applications such as computational thinking. Computer science teachers were required to complete the
survey online during the application.

ABT1: Experts and trainers developed an academic achievement test to assess knowledge of the content areas to be
taught. The ideal question number on the test was 20 after conducting item analysis and reliability coefficient
calculations. The KR-20 analysis was used for the reliability of the test. A reliability coefficient higher than .50 was
reached (a=0.74; >0.50).
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S1: In the implementation process, daily product examples were shared on social network platforms opened on behalf
of the group. This was done to increase the widespread effect of the training. This approach will be used in the process
analysis. The comments on the shared applications were examined and inferences regarding the training were derived.

U: Product evaluation was used to yield data that can support process analysis. In the activities, participants were asked
to design application examples of training regarding computational thinking skills without computers through

scenarios in which computer science is related to daily life. Participants’ internalization of the targeted objectives was
investigated in these products.

A2: A survey was developed by the researcher to examine whether the process of five-staged in-service training met
participants’ expectations. The perspectives obtained by the survey are presented in percentages/frequencies tables.

ABT2: The pretest was administered again as the posttest.

KKR: Participants were asked on a rubric whether the nine objectives related to the project’s aims were met during the
in-service training. The following nine objectives were included in the rubric and participants were asked to rate the
applications from one to five regarding whether the applications provided contribute to realizing the objectives.

Students will be able to:

“Explain the advantages provided by object-based programming languages.”

“Use variables in order to explain knowledge and make calculations with them.”

“Notice that functions are created through constants and variables in order to perform a task.”
“Explain the concept of object.”

“Program objects in order to realize a series of actions.”

“Creates a series of objects based on classes.”

“Explains the concept of class.”

“Uses loops in a repeating group within the program.”

“Test and improve a program in order to reach the targeted outcome.”
Procedure

Innovative methods, techniques, and strategies were integrated into the activities in the in-service training for

information and communication technology teachers. The five main dimensions utilized in the training model are
depicted in Figure 2.

Day 1: The activities without computers in the programming language
Day 2: Basic computational thinking skills training

Day 3: The use of utility software

Day 4: The use of utility hardware

Day 5: The methodologies and practices based on pedagogical approaches
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Figure 2. The stages of one week in-service training for information and communication technology teachers
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During the one-day training regarding the activities without computers in the programming language, the examples of
how to conduct programming education without computers were shared. The main purpose of this stage was to
support teachers who cannot perform programming education due to technical deficiencies. It also aimed to raise
awareness that programming education is not just a process of writing code in front of computers, but also includes
skills such as problem-solving, critical thinking, and multi-dimensional thinking.

Through Basic Computational Thinking Skills Training, an application-based learning environment was designed
regarding how computer science education at the social level can be used to equip individuals with computational
thinking skills.

The Use of Utility Software is a learning process to provide information about the properties of the utility software
prominent in teaching computer science. It focused on how to use new software platforms effectively for younger age
groups and applications were shared through the Kodu Game Lab example.

The Use of Utility Hardware was shared with teachers in order to raise awareness regarding the tangible tools used in
computer science education. The applications of robot development were carried out and Lego MindStorm EV3 sets
bought with TUBITAK support were used in the training.

The Methodologies and Practices Based on Pedagogical Approaches constituted an important part of the training.
Generally, activities included in up-to-date technological software in programming language education are changing
daily in software chaos. Teachers’ tendencies to focus on specific software by moving away from the basic aim of
programming education are emerging. Scratch, Kodu, Alice, etc. are focused on educational practices for children.
However, the software fulfills pedagogical deficiencies; in other words, methodological infrastructure is ignored. From
an integrated point of view, the pedagogical perspective was provided in this module. The in-service training, which
was implemented over 18 hours with three different groups of teachers, was designed to increase the pedagogical and
technological awareness of information and communication technology teachers regarding computer science
education.

Announcements were made in order to promote the participation of middle school information and communication
technology teachers. An online application and survey form was first created and published online. The brochure and
the survey addresses were sent in an official letter to the Istanbul Provincial Directorate of National Education. In order
to disseminate the brochure, an email to all colleges in Istanbul was sent and the announcements were made via the
Turkish Informatics Teachers Association. The bilgiislemseldusunme@gmail.com email account was used to answer
teachers’ questions during the application process and the training. In order to support communication during the
implementation and to disseminate activities, a Twitter account (https://twitter.com/kmptsynldsnm), an Instagram
account (@kmptsynldsnm), and a Facebook account (Bilgi islemsel Dusunme) were also created. In order to solve the
organizational problems during the implementation, three different meetings with the project team and a pilot study
were conducted. Participants confirmed their participation through email one week before each activity week. For
physical preparation of activities, the software in the university computer classroom was checked, all computers in the
classroom were ensured to have the Kodu Game Lab software, the materials were finalized for the activities without
computers, and final arrangements were done. In addition, the department funded the Lego Mindstorm parts needed
for the robotic applications and contact with Lego Turkey was made. With these preliminary preparations, the
efficiency of the training was addressed.

Data Collection

The changes that may have been caused by the education throughout the project and the opinions of participants
regarding the training were evaluated using qualitative and quantitative data collection tools. The survey data collected
before the project, social media shares throughout the training, scenario production processes, academic achievement
test applied as pre- and posttests, participants’ opinions after the implementation, objective-achievement test, and
feedback collected through an objective control rubric were evaluated.

Findings
Demographics of the Participants

The information regarding the participants’ demographic features and motivation was collected through a survey of the
computer science teachers. The survey was composed of open-ended questions and the findings regarding the
participant characteristics and the results of theme analysis are as follows:

e While it was found that the occupational experience of participants ranged from 1 to 12 years, the teachers in
their first 5 years on the job were more interested in the in-service education training.

e The participants had basic programming language skills. Among the languages, C#, C++, Visual Basic, and Java
were prominent.
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e Most of the participants stated that their teaching experiences for children generally included programming
education using SCRATCH block-based programming media.

e Data processing thinking was related to problem-solving and algorithmic thinking skills by the participants.

e Half of the participants stated that they participated in robotics education activities organized by other
institutions.

e When asked why they participated in the in-service training program, the answers “I want to develop myself”
and “I want to hear about the latest technologies regarding computer science education” were prominent.

The participant characteristics were composed of teachers who were open to innovation, interested about the
developments in their occupations, and had technological proficiency.

Data Obtained from the Pretest and Posttest (ABT1-ABT2) Academic Achievement Tests

Throughout the three weeks of the project, the academic achievement in each group was monitored by pretest and
posttest implementation of the academic achievement test. The data were analyzed for normal distribution and the
results are given in Table 2.

Table 2. Normal Distribution Statistics Regarding Group Pretest Scores

Shapiro-Wilk Values

Group Statistics SD p

1 (05-09 September 2016) 0.908 12 0.203
Pretest 2 (19-23 September 2016) 0.944 11 0.568

3 (26-30 September 2016) 0.919 9 0.380

As it can be seen in Table 2, the pretest scores revealed a normal distribution (p>.05). After the pretest analysis, a
normal distribution analysis of posttest scores was conducted. The data are shown in Table 3.

Table 3. Normal Distribution Statistics Regarding Group Posttest Scores

Shapiro-Wilk

Group Statistics SD p

1 (05-09 September 2016) 0.920 12 0.286
Posttest 2 (19-23 September 2016) 0.938 11 0.498

3 (26-30 September 2016) 0.794 9 0.017

When Table 3 was investigated, the posttest scores of Group 1 and Group 2 revealed normal distributions (p>.05);
however, the posttest scores of Group 3 did not confirm the normal distribution hypothesis (p<.05). Therefore,
parametric statistics were used for pretest-posttest comparisons in Group 1 and Group 2, whereas non-parametric
statistical methods were used for Group 3. Group 1’s paired samples t-test results regarding the development between
pretest and posttest are given in Table 4.

Table 4. Comparison of Pretest and Posttest Academic Achievement Test and Paired Samples t-Test Regarding Group 1

X N SD t df p
Pretest 8.6667 12 2.05971
Posttest 11.9167 12 1.78164 -4.068 1 0.002

Table 4 shows a statistically significant difference between the pretest and posttest results of the participants who
participated in the first week (p<.05). Thus, the training process revealed a statistically significant difference in the
academic knowledge and skills of the participants. The changes in Group 2 were analyzed via a paired samples t-test to
assess any changes and the results are given in Table 5.

Table 5. Comparison of Pretest and Posttest Academic Achievement Test and Paired Samples t-Test Regarding Group 2

X N SD t df p
Pretest 8.5455 11 2.33939
Posttest 13.8182 11 1.25045 8.138 10 0.00

Table 5 shows a significant difference (p<.05) between the pretest and posttest scores of the participants in Group 2.
Thus, the training process under the project significantly differentiated the academic knowledge and skill levels of
participants in Group 2. Because the group data did not reveal a normal distribution, the significant difference analysis
caused by the Group 3 training was analyzed by the non-parametric Wilcoxon signed ranks test and the results are
shown in Table 6.
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Table 6. Comparison of Academic Achievement Test and Wilcoxon X Signed Ranks Regarding Group 3

X N SD z p
Pretest 7.7778 9 3.45607 2.67 0.008
Posttest 123333 9 1.32288

Table 6 shows a statistically significant difference (p<.05) in the pre- and posttests of the participants regarding the
academic achievement test scores. Therefore, the training procedure had a significant positive effect on the
participants’ academic skills and knowledge. According to the academic achievement test scores in general, the in-
service training had a positive effect on participants.

Data Collected from the Social Network Shares throughout the Training Period

During the 3-week implementation period, social network accounts were opened to share the activities conducted. The
daily activities were shared with the participating and non-participating users. Additionally, the views of the computer
science teachers participating in the training were investigated through their written and visual comments on social
networks. Figure 3 includes samples of the shares through social media accounts.

®  twdapen

Figure 3. Sample visuals of social media shares throughout the in-service training

When the shared visuals were investigated, programming without a computer, computational thinking skills, and robot
development studies were prominent. Three activities among the computational thinking and programming without
computer activities were shared most often.

1. Paper cup tower: In this activity, the participants were expected to form groups of 3 people and make the longest
and strongest tower with the 25 paper cups and 2 rulers given to them. The tower making activity was recommended
to develop decomposition, abstraction, and organization skills, which are included in computational thinking skills.

2. Messaging with the Binary Coding Cards: As an example of basic programming features and using computer
architecture in education without computers, a messaging application with binary coding cards was presented. The
participants were separated into two groups and tried to transfer messages with binary coding cards.

3. Ranking with scales: The ranking with scales activity was given as an example to teach the ranking algorithms
included in programming education. In this activity, the participants tried to rank water containers, which were filled
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with different amounts of water, according to their weight. They verified their predictions used scales they made with a
ruler and a base point.

Along with the visuals, the written comments of the participants in the training also revealed a positive attitude. A few
of the participants’ comments include

“It was a perfect training, thank you for giving us such a chance.”

“I could even make all of the models for days, it was incredibly enjoyable.”

“I think the contents of the training were quite beneficial, thank you for everything.”
The social network shares were also positive after the training. Additionally, the comments of the visitors on the social
media accounts suggested that more training should be provided.
Considerations Regarding the Products and Views After Training

First, the sample scenarios and application studies given by the participants were investigated and the following
dimensions were observed:

e The complete emergence of the scenario as a whole

e Developed within the framework of objectives

e  Originality

e The cooperation studies in the process of development
e Adaptability features

In this respect, observations were made regarding the participants’ development and active involvement in the process
of sample scenario development. All participants conducted effective implementation of the mentioned dimensions.
Some examples were given by the participants during the training on computational thinking without computers are
summarized below:

“Guessing 5 different geometrical shapes to form a given shape or vice versa; forming patterns/objects out of given
geometrical shapes.”

“Trying to escape from a restricted area with limited movement, the car park escape games in computers.”
“Story examples in which the next step changes according to the answer given.”

“Binary number systems can be taught easier with the help of enjoyable visuals, burning candles, open bridges and so

on.

“Many approaches and problems in graph theory can be gamified with 10-people groups (forming a minimum
spanning tree, the shortest/longest way algorithms and so on.).”

“Nim game is a game that teaches single and double parity control.”
In addition to affectivity analysis during the scenario production phase, the participants’ views were gathered with a

survey form. The frequency values obtained with the survey form are given in Table 7.

Table 7. Percentages and Frequencies Regarding the Participants’ Evaluation of Training

1 2 3 4 5

Complementary expression % f % f % f % f % f

It enabled the computational thinking concept to become clear
in my mind

It positively affected my point of view to the computational
thinking applications

It included many important clues regarding the scientists in the
field and their applications

It contributed to the increase in my level of knowledge about
basic software to be used in computer education for children

It supported gaining new points of view regarding
programming language education without a computer

It helped me learn the basics about the robotic programming
application

It was a beneficial training process that will help me maintain
the computer teaching profession more effectively.

0 0 3 1 6 2 22 7 69 22

0 0 0 0 6 2 19 6 75 24

0 0 3 1 6 2 25 8 66 21

0 0 0 0 9 3 25 8 66 21

0 0 0 0 9 3 19 6 72 23

0 0 0 0 6 2 19 6 75 24

0 0 0 0 3 1 16 5 81 26
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Table 7 indicates the participants stated the training content was positive. In addition to the multiple choice
questions in the survey, open-ended questions were also included to evaluate the training. Sample participant
opinions are given below:

“The level of my knowledge has increased, the training process could be kept longer, especially to see a little
more detail of the software activities. Integration of the applications into a sample lesson plan could be
experienced.”

“I would like to thank everyone who contributed to this training, the contents of this training can easily be
implemented on all levels except for the secondary school level. Meetings can be set as discussion groups,
different scenarios can be discussed, and they can be developed through brainstorming activities. I will be happy
and proud of being a part of this.”

“The activities not only contributed in terms of computational thinking but also changed my view towards my
profession, thank you.”

“It was a quite successful, beneficial, and interesting training.”

“In general, the computational thinking was explained well on the first day. In the second day, two programs
were taught, but the time was limited so it was fast. The activities without computers on the third day were for
early age groups rather than secondary school levels. It would be more enjoyable if it targeted all age groups.
Robotics had many contributions. The pedagogical part on the final day was good in terms of integration.

“The training was quite successful, it broadened my horizons, and I gained new information. I am quite
satisfied. However, placing the two software trainings on the same day made it difficult to adapt.”

“It was quite successful in terms of involving both activities out of the ICT classroom and computer-based
activities.”

“The software used, and the applications were things that I saw for the first time, the program gave me ideas. In
my institution, I will use the activities without computers frequently, in this respect, my horizon was broadened.”

According to the opinions presented, participants viewed the training contents positively, the expectations
regarding broadening available techniques were met, and enhancing computer science activities without
computers was achieved.

The “Information and Communication Technologies” course objectives’ relationship with the training program
using an objective rubric was examined. The relationship of the training with the objectives was scored between 1
("What We Have Learned has No Effect”) - 5 ("What We Have Learned is Very Effective”). The collected data is
presented in Table 8.

Table 8. The Participants’ Opinions Regarding the Relationship of Secondary School Information and Communication
Course Objectives with the Training Program Provided.

Objective Expression 1 2 3 4 5
% f % f % f % f % f

0 0 0 0 13 4 44 14 44 14

The students will be able to explain the ease provided by
object-based programming languages.

The students will be able to use variables to express the
information and operate on them.

The students will be able to understand that in order to
carry out a task, functions are formed using variables and 0 0 3 1 6 2 41 13 50 16
constants.

The students will be able to explain the concept of object. 0 0 3 1 6 2 47 15 47 15
The' Students' will be able to program objects to fulfill a 0 0 0 0 0 0 53 17 47 15
series of actions.

The students will be able to form a series of objects based 0 0 0 0 6 2 53 17 41 13
on the classes.

The students will be able to explain the concept of class. 0 0 0 0 9 3 53 17 38 12
The students will be able to use the cycles in the repeating
group in the program.

The students will be able to test the program to obtain the
targeted outcome.

0 0 0 0 16 5 34 11 47 15
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Table 8 shows participants think that the training contents are largely related to the “Secondary School Information
and Communication Technologies Course” programming unit objectives. This finding is as an important outcome
towards achieving the targeted course goals and participant proficiency.

Discussion

Given the results of the study, first, it can be mentioned that the computer science teachers’ feedback on the importance
of integrating activities improving computational thinking skills of the individuals into the CS education process was in
parallel with Barger’s (2008) computer literacy definition’s writing emphasis. Additionally, it has been seen that Neil
(1986)’s in-service training approach based on 4 dimensions detailed in the literature section can be used to design
effective in-service training activities towards CS teacher. The results support the findings of Doukakis et al. (2013) on
CS teachers’ need to develop their knowledge of integrating technology in their courses and teaching strategies for the
algorithms. The satisfaction and positive academic growth of the participants showed that face to face training
approach can be used effectively, an e-leaning platform with the same content can be developed in order to examine the
effectiveness of two different approaches as seen in the study of Alkaria and Alhassan (2017). On the other hand, in
accordance with Papert’s (1980) computational thinking approach, the positive change in the opinions of computer
science teachers who participated in product-oriented robot development studies towards their courses were observed
in their statements. The observations and data gathered from the evaluations of the teachers showed that in line with
the inferences in Benitti’s (2012) study, robotic applications’ positively affected the participant’s motivation. With the
dimension of the qualification of the training process, the computer science teachers who participated in the study
confirmed the content compatibility with MoE’s (2017) programming languages objective in the curriculum. The study,
which was started and conducted with the aim of supporting secondary school teachers in programming education,
received positive feedback due to its structure integrating technological and pedagogical dimensions. The Harel and
Papert’s (1991) and Kafai and Resnick’s (1996) studies complement placement of product design and development
processes in the forefront in computer science education. This approach was adopted in the in-service education of
computer science teachers. The use of social media platforms created under the scope of this study helped disseminate
the positive outcomes achieved through in-service education. Through the project study conducted, the importance of
researching pedagogical and method based aspects of the computer science education processes, which are mostly
considered in their technological dimensions, was emphasized. The in-service education model created and the findings
will contribute to enhancing the effectiveness of in-service education for computer science teachers.

Conclusion

In the current study, computer science education was investigated with a holistic approach. The in-service training
model for computer science teachers was implemented with three different groups. During the in-service training, the
views and evaluations in the literature towards the effectiveness of computer science education were considered to
develop the contents of the training. In general, participants indicated that this training will positively affect their own
personal development. In the future studies, the comparisons can be carried out among the effectiveness of e-learning
and face to face training strategies including the same content.
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