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COMPUTER SCIENCE EDUCATION:

CURRENT SITUATION, PEDAGOGICAL APPROACHES
AND TOOLS!

Yiiksel Deniz ARIKAN?
Figen EGIN?

INTRODUCTION

Computer science is the science of computers and computational systems.
Unlike engineering, computer scientists primarily work on software, software
development, and the theory, design development, and applications of these
fields. Computer science, which dates to the 1960s, has many different definitions.
Forsythe (1967) defines computer science as the art of processing information with
digital computers. Booth (2001) states that computer science is a mathematics-
based technical science. Jain (2018) said that computer science is the science and
art of software development.

There are significant differences between countries in terms of course content
and concepts in computer science education. For example, programming education
(Robinsetal.,2003), algorithmic thinking (Knuth, 1985), and computational thinking
(Wing, 2006; Cetin & Berigel, 2017). It is seen that concepts such as programming
education, computer science education, informatics education, technology
education, informatics applications, and computer applications are mentioned in the
educational field (Hubwieser at All, 2015). In Tiirkiye, computer science concepts
and information and communication technologies are used. However, computer
science has generally become widespread in recent years (Gtilbahar, 2017).

This article is derived from Figen Egin’s master’s thesis entitled "An investigation of information
technologies teachers’ opinions on coding teaching", conducted under the supervision of Asst. Prof. Dr.
Yiiksel Deniz Arikan.

Assist. Prof. Dr., Ege University, Faculty of Education, Department of Computer and Instructional
Technologies Education, y.deniz.arikan@gmail.com, ORCID iD: 0000-0002-7151-5381

3 Teacher, Turgutlu Science and Art Centers (BILSEM), figenkaya@gmail.com,

ORCID iD: 0000-0003-4865-5789,

-65 -



Current Researches in Educational Sciences VII

Reusink (2018) emphasized the positive contribution of computer science to all
areas of society by mentioning its benefits, such as problem-solving and solution
development, protecting individuals and institutions, improving education, and
improving communication. In our digital age, there is software coded for different
purposes. It is a fact that we now live in a world surrounded by software, from our
phones to our televisions. In such an environment, it is essential to teach coding
to provide individuals with skills such as problem-solving, logical thinking, and
creativity for real life, in short, to support computational thinking. According to
Garcia-Pefalvo, Reimann, Tuul, Rees, and Jormanainen (2016), coding instruction
is a comprehensive tool for acquiring computational thinking.

Computational thinking is a skill everyone should have, such as writing,
reading, or arithmetic, and is involved in all areas of life (Wing, 2006). In the
report published by the International Society for Teaching and Learning (ISTE,
2023), computational thinking, which is one of the standards that students should
have, is expressed as follows:

 Studentsformulate problem definitions suited for technology-assisted methods
such as data analysis, abstract models, and algorithmic thinking in exploring
and finding solutions. Students collect data and use digital tools to analyze
data.

« Students collect data or identify relevant data sets, use digital tools
to analyze them and represent data in various ways to facilitate problem-
solving and decision-making.

o+ Students break problems into parts, extract critical information, and develop
descriptive models to understand complex systems or facilitate problem-
solving.

 Students understand how automation works and use algorithmic thinking to
develop steps to create and test automated solutions.

When the studies in the literature are examined, it is seen that it is possible
to gain problem-solving skills, which is considered one of the 21st-century
skills under the umbrella of computational thinking, through computer science
education (Chao, 2016; Kalelioglu & Gtilbahar, 2014; Kukul & Gokgearslan, 2014;
Fessakis et al., 2013, Clements & Gullo; 1984). In their study, Au and Leung (1992)
found that programming increased problem-solving skills with children aged
8-12. Reed and Palumbo (1992) found similar results in studies conducted with
older age groups.

Considering the contributions of computer science to the individual and
society, it can be said that it is essential that all members of society. Forsythe (1967)
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stated that computer science education should be included in the education given
to everyone. When the literature is analyzed, it is seen that computer science
education provides many thinking skills, especially computational thinking skills.
For this reason, it is seen that countries add computer science courses to their
curriculum.

COMPUTER SCIENCE EDUCATION IN THE WORLD

The importance of programming education in early childhood has been
increasing significantly since 2010 (Balanskat & Engelhardt, 2015; Sayginer
& Tiziin, 2017a). According to the report published by the European School
Network in 2015, Austria, Bulgaria, Czech Republic, Denmark, Estonia, France,
Hungary, Ireland, Israel, Lithuania, Malta, Spain, Poland, Portugal, Slovakia and
the UK have integrated coding into their curriculum at national, regional or local
level. Estonia, Israel, and Slovakia have integrated coding at all levels, while ten
countries, including France and Spain, have integrated coding at the primary level
(Balanskat & Engelhardt, 2015). The inclusion of computer science education in
school curricula cannot be interpreted only as steps to train computer software
developers or individuals who are experts in this field. Duncan and Bell (2015)
state that computer science is integrated into the school curriculum in many
countries to provide students with computational thinking skills.

When the UK’s informatics course curriculum is examined, it is seen that it
is generally structured based on computational thinking skills (Barut & Kuzu,
2017). Within the scope of the aims of the informatics course, which is compulsory
for students aged 11-14, it is aimed to develop students’ algorithmic thinking
structures to enable them to produce solutions with programming software in
practice. Thus, individuals are taught programming logic early (Barut & Kuzu,
2017). The Sun, a British newspaper, launched the “Let us learn coding” campaign
with the support of the UK government, and the BBC published documents
for coding learning following the new curriculum on the “https://www.bbc.
com/bitesize” website in the UK (Demirer & Sak, 2016). In addition, 2014 was
declared the “Year of Coding” in the UK, and the objectives related to software
and algorithm logic were given a vast place in the informatics course curriculum,
thus paving the way for raising a productive generation in this field by creating
programming logic from an early age (Barut & Kuzu, 2017).

With the guidance and programming law no. 2015-595 enacted on 8 July 2013
to restructure schools in France, regulations for many innovations have been
made as of September 2016. In this context, all students completing compulsory
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education in France are expected to “know the basic principles of algorithms and
coding” (French Government, 2015).

In Finland, the learning of programming and algorithmic thinking takes
place in the context of mathematics. In Grades 1 and 2, students learn to give
commands step by step, while in Grade 3, they use visual programming tools.
In the last years of primary education (grades 7-9), they create algorithms and
compare the usefulness of different algorithms, progressing gradually from simple
tasks to more complex tasks (Finnish National Board of Education, 2016).

Singapore and Australia have also set clear policies and frameworks for
computer programming in K12 schools (Bers, 2017). In Austria, the curriculum
developed for secondary schools in Informatics takes problem-solving as
its primary objective. Students are expected to understand the theoretical
foundations and learn the working principles of machines and the basic principles
of algorithms and programming (Sabitzer, Antonitsch, & Pasterk, 2014).

In Cyprus, computer programming and coding are part of the computer
science curriculum. As of 2001-2003, algorithmic thinking and programming
have started to be taught compulsorily to students aged 13-16, and in addition,
learning in other subjects is supported by computing. However, it is not taught
separately in the primary school curriculum (Webb et al., 2017).

The Introduction to Computer Science course in Israel’s high school education
emphasizes the fundamentals of algorithmic thinking (Bargury et al., 2012).
While the curriculum consists of a series of compulsory and elective modules, the
aim is not to train all students as programmers but to ensure that all students learn
the basics of computer science. In recent years, programming teaching computer
science has been launched for secondary schools (grades 7-9) and primary
schools (grades 4-6) starting from the 2016-2017 school term (Armoni and Gal-
Ezer, 2014).

In South Korea, it was announced by the Ministry of Science and Future
Planning that coding will be taught progressively at both primary and high school
levels (Ozgakmak, 2014). Although only seven states have computer science
curriculum standards in K12 schools in the USA, the code.org project has reached
182 million students at all levels from 198 countries (Bers, 2017). In addition, for
the first time, this project was supported by a US president by writing code. For
students aged eight and above, the online visual programming platform scratch.
mit.edu hosts millions of projects (Scratch, 2017).

Looking at the coding studies carried out in the world, it is seen that many
countries include computer science education in their curriculum or support
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computer science education through various organizations. While some countries
have recently renewed their curriculum and emphasized computer science
education, it can be said that some countries have completed these studies before.
In Tiirkiye, it is seen that the importance given to computer sciences has increased
recently.

COMPUTER SCIENCE EDUCATION IN TURKIYE

In Tiirkiye, the Ministry of National Education renewed the Information
Technologies and Software curriculum in 2017. Within the scope of this program,
two weekly compulsory lessons are taught in 5th and 6th grades, and elective
lessons are taught in 7th and 8th grades. The general objectives of the curriculum
(MEB, 2017) include “Developing an understanding of algorithm design and
expressing it verbally and visually, selecting and applying the appropriate
programming approach to solve problems, building technical knowledge in
programming, using at least one of the programming languages at a good level”

In secondary education, the curriculum, organized as two courses within the
scope of the Computer Science Course, started to be taught in Fine Arts and Sports
High Schools in 2016-2017 and other secondary education institutions in 2017-
2018. Among the skills that the Computer Science Course Curriculum aims to
provide students with (MEB, 2018) are computational thinking, critical thinking,
algorithmic thinking, mathematical thinking, creative thinking, problem-solving,
algorithm design, software development, and analytical thinking skills. Within
the scope of the course, which is implemented for two hours a week, text-based
programming is used at the level of Course 1, and for Course 2, teaching continues
with any approach suitable for teaching the programming subject. Accordingly,
Course 1 includes the units “Ethics, Security, Society, Problem Solving and
Algorithms, Programming”; Course 2 includes “Robot Programming, Web Based
Programming, Mobile Programming”

In Tiirkiye, Information Technologies and Software courses taught in
secondary schools and Computer Science courses taught in high schools are
taught by information technology teachers. In parallel with this change in the
course contents in secondary and high schools, with the changes made in 2018 in
the Computer Education and Instructional Technology Teaching Undergraduate
Program in higher education, it is seen that “Algorithm Design and Development,”

“Electronic Circuit Elements,” “Programming Teaching Approaches,” “Physical
Programming” and “Mobile Programming” courses are included as field education
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courses in the program. The contents of these courses (YOK, 2018) include block
and text-based programming environments, electronic circuit elements, electronic
circuit installation, sample applications for programming teaching, robot types,
educational robots, and concepts related to mobile programming.

In Tiirkiye, coding is taught within the scope of the computer course in Science
and Art Centers (BILSEM), opened to enable gifted and talented students to
develop their talents and increase their capacities outside their formal education.
In these centers, students are trained in three stages: support, individual talent
recognition, and exceptional talent development. In the support group, the first
stage in the BILSEM Computer Course Framework Program, basic algorithm
and coding training are provided using code.org, Scratch, and Small Basic coding
environments and tools, respectively. Object-oriented programming and Python
programming language are taught in the program to recognize individual talents.
The unique skills development program covers object-oriented programming,
Python, and PHP programming languages. In addition, basic electronics and
digital electronics topics are also included in the framework program (MEB,
2020).

In Tiirkiye, it is also seen that coding teaching projects are carried out in many
provinces and districts such as KodlaManisa (Kodlamanisa, 2020, KodlaRize
(Kodlarize, 2017), Kesf@ Kodlama Kesfediyorum Projesi (Kesfet, 2014), Diizce
Kodluyor Projesi (MEB, 2023). Considering the studies conducted in Tiirkiye,
it can be said that the importance given to computer science education has
increased. In addition to gifted students, in line with the objectives added to the
curriculum in secondary and high schools, problem-solving skills are supported,
and it is aimed that students can use at least one programming language. In line
with the renewed curriculum, changes were made in teacher training programs
in higher education. In addition, coding workshops and opportunities provided
within the scope of various projects provide an opportunity for students who want
to further their learning in this field. Pedagogy in computer science education
can be considered an issue that must be discussed. The following section presents
approaches to computer science education in the world and in Tiirkiye.

PEDAGOGICAL APPROACHES TO COMPUTER SCIENCE
EDUCATION

In computer science education, the need to employ learning sciences to provide
students with computational thinking skills has been recognized (Grover &
Pea, 2013). Much research has been conducted in line with this need, and many
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approaches have been tried. However, it cannot be said that there is a single
approach to effectively teaching computer science at the K-12 level (Goode,
2008). This section presents research on computer science education in the
literature. The literature was searched through Web of Science, EBCHOST, and

» <« » <«

Google Scholar using the keywords “computer science,” “pedagogy, “coding
education,” “computer science education,” “coding teaching,” “computer science,”
and “programming teaching” In this context, the studies in the literature are

summarized in this section.

In a study by Sabitzer (2011), neuro-didactic methods were proposed in
computer science education. Neuro-didactics, a relatively young discipline,
represents the interaction between neuroscience and didactics. Based on brain
research findings, it offers principles and recommendations for effective teaching
and learning. Sabitzer summarizes the situations in which all students learn
effectively as follows:

«  When they experience,

«  When their social relationship needs are fulfilled, and they are honored,
«  When positive emotions accompany their learning,

«  When they can utilize their innate capacities,

o When information is embedded in real-life situations,

«  When their attention is concentrated,

«  When they are given time to think about it,

o When they are presented with multiple experiences to remember,
o  When developmental differences are considered,

o When the environment is supportive and challenging,

o When their talents and capacities come into play.

He also states that the brain will establish its own rules and pathways and that
students will learn better in learning environments that carry parts of their lives
and environments. He emphasizes that every new learning should be associated
with old concepts and the importance of practice. According to Sabitzer (2011),
when the principles of neuro-didactics are used in computer science education,
more effective education can be provided.

Fokides (2017) investigated whether game programming supports learning
computer science concepts. In this context, 138 students aged 10-11 were made
to program games with Microsoft Kodu Game Lab for a school year. The students
were divided into three groups and worked in pairs. The first group needed teacher
support, while the second needed more support. In the third group, teacher-
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directed activities were carried out. The data related to the research were obtained
through questionnaires and analyses of the games. As a result of the research, it
was found that the most used programming concepts in all three groups were
conditions, variables, and loops, while logical expressions and function concepts
were used less frequently. The most problematic concepts were logical expressions
and loops. Conditions and variables were the most problematic concepts. It was
observed that the errors decreased as the programming concepts used in the
game increased. It was concluded that the students learned basic programming
concepts, enjoyed the activity, and developed a positive attitude towards learning
programming by developing games. The teaching method did not have any effect
on the learning outcomes.

In a study conducted by John and Rani (2015) with undergraduate students,
an innovative approach was demonstrated by using a smartphone environment.
Firstly, a questionnaire was applied to reveal the devices used by the students. As a
result of the survey, it was found that 70% of the students used smartphones, 20%
used tablets, and 6% used regular phones. 4% of the students did not have any
mobile device. It was observed that the students were familiar with smartphone
and tablet technology. The rest of the study aimed to teach Java programming
language by designing an application on the Android platform. When students
were introduced to the concept of learning Java on a mobile platform, they
paid more attention, and this attention increased, especially during the process
of transferring their work to smartphones. During the implementation, the
researchers used STPT (Share Time Pair Teaching) in addition to the paired
mentor method. The study observed the positive contribution of application
development to students’ motivation. The researchers stated that this approach
can support students’ creativity and entrepreneurship.

According to Jenson and Droumeva (2016), game-based learning is essential
for middle and high school students to learn computational thinking in computer
science education. In their experimental design research, 60 6th-grade students
designed games using Game Maker. Data were collected both qualitatively
and quantitatively. When the results were compared, it was stated that game
programming is helpful in computer science education.

In a study conducted at the K-12 level in Oman, programming was taught
with Alice within the scope of a computer science course. Within the scope of the
study conducted in experimental design, students were asked to fulfill the tasks
given to Alice. In addition, their opinions about including Alice in their lessons
were taken. It was observed that the students were willing to fulfill the given
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tasks. Students found Alice’s programming tool easy to use and understand. The
only difficulty experienced by the students was that the program needed Arabic
support. They were reluctant to add dialogue to some characters because of their
difficulty understanding English. Nevertheless, most students expressed positive
opinions about the Alice programming tool. The researchers stated that after this
application, students’ motivation toward computer science education increased
more than expected (Hayat et al., 2017).

In a study by Abad (2008), a non-traditional method was applied that can
be used in upper-level computer science courses such as distributed systems,
operating systems, computer architecture, artificial intelligence, etc. Students were
asked to design an interactive learning object that would help their classmates
(and future students of the course) understand one of the topics covered in the
course. Within the scope of the course, the undergraduate class of 34 students
was divided into two, and the students were asked to choose from the specified
topics. The learning objects, which their instructors reviewed, had to include
an objective section, a pre-test, and a theoretical section, followed by a test or
more interactive activities (such as code tutorials, simulations, or line-of-code
exercises). Students took notes on the learning objects’ content, presentation, and
usability. Peer review is critical for the quality of the product. Therefore, students
were asked to evaluate at least five learning objects, and the groups made necessary
adjustments based on these evaluations. At the end of the course, students stated
that more laboratory lessons, animations, and interactive activities could facilitate
their understanding of the concepts. They also needed more in-class activities to
understand the theoretical concepts. The students commented that they found the
learning objects developed by their peers helpful, instructive, and fun. The groups
developed the learning objects that received negative comments from their peers
regarding competence and interaction. The results showed that the students well
received the project and that designing learning objects and using the learning
objects designed by their peers helped them better understand the content of the
course.

Raab, Rasala, and Proulx (2000) designed a toolkit for a Java programming
language course. They stated that standard Java components needed to be
improved to create quality user interfaces in introductory courses and that the
toolkit they designed would make it easier for beginner students to complete their
projects.

Bashir and Hoque (2016) state that programming skills are one of the basic
skills of computer science students. Developing an effective learning/teaching
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pedagogy for programming languages is vital. Problem-based learning is an
effective pedagogy that allows students to learn through self-directed practice.
However, researchers say traditional problem-based learning is unsuitable for
computer science education. In this study, traditional problem-based learning and
e-learning were integrated. A problem bank was established to support teaching
more than one programming language. In the system, which can be logged in
as a student, teacher, or system user, teachers can design problems, see student
performances, and access the evaluation module. On the other hand, the learning
module allows students to select a problem, receive material support to solve the
problem, participate in online courses, make self-assessments, or see the teacher’s
evaluation. The problem bank, which is the basis of the whole system, consists
of application, interface, and database layers. Problems can be structured, semi-
structured, or unstructured. The researchers stated that problem-based learning in
an e-learning environment is student-centered. The system controls the learning
environment, and the possibility of inefficient activities is very low.

Hansen, Iveland, Carlin, Harlow, and Franklin (2016), in their design-oriented
research with 123 students aged between 9 and 12 studying with the same
computer science curriculum and the same teacher, had students create digital
stories with user-centered design by using a visual block-based programming tool.
LaPlaya, a modified version of Scratch, was used as the programming tool. The
application consists of two modules: Digital storytelling and game design. Each
module contains three activities: activities of gradually increasing complexity
involving a small task with a computer, activities without a computer where they
can relate the concepts learned to everyday life, and engineering design lessons
that emphasize the iterative nature of programming and teach the engineering
design process. At the end of both modules of 12 hours each, students designed
and programmed their designs. In the user-orientated design lessons, students
performed three small tasks. In the first task, students were asked to find hidden
code in completed programming. In the second task, students were introduced
to the user interface concept. In the last task, students were asked to design a
more accessible interface for a new user. As a result of the analyses made on the
students’ projects, it was seen that the students could make user-oriented designs,
but they were more successful from the 5th grade onwards. Although this result
is not surprising, this study provides the most appropriate age range for teaching
user-centered design. The researchers suggested waiting until the 5th grade (10-
11 years old) for this concept related to computer science.

In the literature, it has been observed that research on computer science
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pedagogy in Tiirkiye is limited. Arabacioglu, Biilbiil, and Filiz (2007) designed
a “tutorial system” in Turkish to overcome the adverse effects of programming
languages being in English on learning (Figure 1). The system’s most important
feature is that it provides the concepts in Turkish. The size of the tool, which can
run in a Windows operating system environment, is relatively small. Visuality
was given importance in the design. The study aimed to make the work done on
paper enjoyable by moving it to the computer environment. It is argued that this
application will increase success as it will reduce the mental load of the student.

Figure 1. Turkish tutorial system (Arabacioglu et al., 2007)

Ersoy, Madran, and Giilbahar (2011) stated that theoretical information is
given to the students through direct expression in computer science education.
Then, it is tried to be taught in a way based on application and demonstration
techniques, which may negatively affect student motivation. For this reason, they
proposed a model using robot programming techniques to increase motivation
and success. Robot programming keeps student interest high and enables the use
of methods based on new learning theories, such as competition and teamwork.
Arduino board was preferred for the research. As a result, it is stated that the
difficulties caused by the student’s continuous work with abstract concepts in
programming teaching can be overcome with the robot programming model.

In the literature, it is seen that many approaches to computer science education
are applied. In these studies, the game programming approach is more frequently
used in computer science education (Fakides, 2012; Jenson & Droumeva, 2016).
In addition, teaching with toolkits has also been observed (Raab et al., 2000;
Arabacioglu etal.,2007). There are also studies in which students designed learning
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objects (Abad, 2008), wrote digital stories (Hansen et al., 2016), and developed
mobile applications (John & Rani, 2015). In addition, robot programming (Ersoy
et al,, 2011), problem-based learning in an e-learning environment (Bashir &
Hoque, 2016), the use of the Alice programming tool (Hayat et al., 2017), and
neuro-didactic methods (Sabitzer, 2011) are recommended approaches in
computer science education. It is seen that methods such as design-oriented
research, reflection, paired mentor, peer assessment, and STPT are used (Abad,
2008; John & Rani, 2015; Hansen et al., 2016), while methods such as lecture and
demonstration are not recommended (Ersoy et al., 2011). Like the diversity in the
applied approaches, it is seen that many tools can be used in computer science
education. The following section presents tools that can be used in computer
science education.

TOOLS FOR COMPUTER SCIENCE EDUCATION

Emphasizing the importance of computer science education has led to many
projects. Projects such as Alice, Scratch, and code.org are frequently used in
schools and are the subject of academic research. Armoni, Meerbaum-Salant, and
Ben-Ari (2015) grouped the tools recommended in computer science education
under kinesthetic activities, visual programming environments, and robotics.

Kinesthetic activities are activities performed without the use of a computer. It
is also called computer science without a computer in the literature. The studies
on computer science activities without computers emphasized that the activities
should be more related to computer sciences. Gallenbacher (2012) showed
Abenteur Informatic as a positive example of computer science activities without
computers. Visual programming environments provide a simple environment
and increase interest thanks to their symbolic interfaces. Scratch and Alice are
examples of visual programming environments. Robotics activities are widely
used to introduce science and technology to young students. Robots are suitable
for introducing computer science, physics, and math to students. Algorithms and
programming created with these tools are associated as virtual characters on the
screen, as in Scratch and Alice, and with concrete objects.

Another classification of the tools used in computer science education was
made by Weinberg (2013). Weinberg stated that computational thinking skills can
be taught through computer science activities without computers, block-based
programming tools, robot programming, and interdisciplinary applications.
Kalelioglu and Keskinkili¢ (2017) added text-based environments to this
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classification. In the next section, the tools used in computer science education
will be discussed under computer science titles without computers, block-based
tools, text-based tools, and robotic tools.

A. Computer Science without Computers

According to the constructivist theory, learning is an active process in which
the student constructs knowledge by combining it with previous learning.
When constructivist theory is applied to computer science education, the active,
subjective, and constructivist learning characteristics are emphasized, and the
student is placed at the center of the learning process (Ben-Ari, 1998). Computer
science without computers also appears as mobile activities in which students
actively participate. With this feature, it is based on constructivist theory. Computer
science without computers includes activities in which computer science concepts
and computational thinking skills can be taught to students independently of
computers and programming languages. The activities are based on game-based
learning and learning by discovery (Kalelioglu & Keskinkilig, 2017). Computer-
less computer science activities differ from others in enabling students to focus
on concepts rather than the tool used. Computer-less computer science projects
are implemented in many countries, and the reasons for the worldwide interest
in these activities are the increasing interest of students, the desire to apply new
teaching methods, and a method that can be applied in case of limited access to
computers (Bell, Alexander, Freeman, & Grimley, 2009). A study conducted with
primary and secondary school students observed that these activities increased
interest and motivation (Nishida, Idosaka, Hofuku, Kanemune, & Kuno, 2009).
Computer science activities without computers first appeared in New Zealand
with the CS Unplugged project (Bell et al., 2009; Nishida et al., 2009). Some of
the other noteworthy projects that aim to teach computer science without using
computers are code.org unplugged, Kesf@ Kodlamaya Kesfediyorum, and Bilge
Kunduz (Kalelioglu & Keskinkilig, 2017).

1. CS Unplugged

This project, which includes many activities developed by Bell et al. (2009) under
CS Unplugged, originated at Canterbury University. The resources provided
free of charge include many materials and puzzles. In one of these activities, the
orientation and locking activity, each student wears a different colored t-shirt.
There are nine fruits in five different colors, and one of the students has one empty
hand. The students change the fruits in their hands in a circular motion until the
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color of the T-shirt matches the color of the fruit in the student’s hand. The rule
here is that the neighbor can give some fruit to the student with an empty hand.
To complete the activity, students sometimes must give the fruit even if the color
of the fruit in their hands is correct. Otherwise they experience a deadlock. At the
end of the activity, a discussion on buffer memory and deadlock can be initiated.

2. Code.org Unplugged

The code.org project, implemented in 2013 to provide computer science education
to everyone with block-based activities, also includes computer science activities
without computers. One of these activities, “Binary Images”, involves students
creating pictures with a binary coding system. Students are divided into groups
and try to find the hidden pictures on the cards created according to binary
coding. In this activity, Os are colored black, and 1s are left in white (Figure 2).

Image 1 Image 2 Image 3

Figure 2. Binary pictures event - Code.org (2018)
(https://code.org/curriculum/course4/17/Activityl17-BinaryImages.pdf)

3. Kesf@ I Discover Coding

I Discover Coding project consists of many computerized and non-computerized
coding activities that aim to provide 5th grade students with computational
thinking skills. Some of the project objectives are to enable students to recognize the
basic concepts and approaches in problem-solving, analyze problems, determine
and solve appropriate steps, use operators, expressions, and equations in problem-
solving, recognize the concept of algorithms and flowcharts. All materials and
plans that may be needed for a complete teaching are available on the website.
In “Game Analysis,” one of the activities provided, games such as football, table
tennis, hide and seek are analyzed and the constants and variables of the games
are revealed. For example, in the game of hide and seek, “the number of midgets”
and “the time given for hiding” are constants, while “the number of hiding places”
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and “the time taken for the end of the game” are variables. With these analyses, it
is aimed to teach students the concepts of “constant” and “variable” in computer
science (Kesf@ Project, 2014).

4. Bilge Kunduz

The activity, which aims to teach computational thinking to students of all ages,
was first organized in Lithuania in 2004. In 2012, it reached more than 500,000
students. More than 25 countries have participated in the event and many
countries are planning to participate. The activity consists of tasks that students
can solve even without any prior knowledge. High-level thinking skills such as
calculation, analytical thinking, and problem solving should be used to solve these
tasks (Bilge Kunduz, 2018). It is seen that the questions are asked from areas such
as algorithms, programming, data processing, problem solving, digital literacy
(Kalelioglu and Keskinkilig, 2017).

Asagidaki resimde iki farkl képek tir bulunur. Yan yana duran ki kbpek
birbirinin yerine gecerek yerlerini dedistirir. Birkag yer dedistirmeden sonra,
Ug biyilk kopek yan yana gelir.

Soru
Buna gbre képekler en az kag kez yer degistirmelidir?

A) S
B) 6
cy 7
D) 8

Figure 3. Displacement activity - Bilge Kunduz (2018) (http://www..org)

In this section, activities for computer science without computers are presented.
Computer-less computer science activities seem to be useful in computer science
education, especially in cases where computer labs are inadequate. However,
Taub, Ben-Ari, and Armoni (2009) offer some suggestions for these activities to
be effective:

« While creating the activities, students’ previous learning and their views on
computer science should be taken into consideration and care should be taken
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to build on these learnings.

o Activities should be linked to the main concepts of computer science.

« Although not directly related to the activities, students should be told about
career opportunities in computer science.

 Inanother study, the principles that should be taken into consideration when
developing computer science activities without computers were stated as
follows:

o It should focus on computer science concepts,

«  Group work should be emphasized,

It should be designed to be fun,

« Costs must be kept low,

It should be as interesting for female students as it is for male students,

« They should be enabled to play games through concepts,

« Debugging should be included in teaching as a part of the activity (Bell at al,
2009).

B. Block-based Tools

Computer science is one of the courses in which students have the most difficulty.
Gomes and Mendes (2007) pointed out that the reason for this is the shortcomings
and mistakes in teachers’ teaching methods and the fact that teachers try to teach
the syntax of a programming language instead of focusing on developing students’
algorithmic thinking skills. In addition, the abstract nature of programming and
complex syntax can reduce students’ motivation. The use of block-based visual
environments is recommended to overcome these difficulties (Sayginer & Tiiziin,
2017b).

Block-based coding tools are designed to make it easier for the student to
understand the basic concepts of programming by preventing the student from
getting lost in complex lines of code. Thanks to block-based coding tools, the
student does not make syntax errors because he/she uses the drag and drop
method. By focusing only on the design, they can develop their computational
thinking skills in a fun way. Block-based coding tools appear as desktop, mobile
or web-based applications. In this section, some of the block-based coding tools
will be introduced.

1.Scratch

The Scratch programming tool was developed at the Massachusetts Institute of
Technology (MIT) Media Laboratory in 2003. Designed especially for the 8-16
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age group, Scratch has a very widespread use. The code blocks created by drag
and drop method enable the use of concepts such as loop, variable, condition
statements related to algorithms and programming in computer science. It is
possible to create both animations and interactive software with Scratch. A
different version of Scratch Jr, which is available for preschool students, can be
used in mobile environment. It is possible to programming the Arduino board
with the Scratch 4 Arduino version of Scratch. The installation of the Scratch
coding tool is quite simple. It can also be used via “scratch.mit.edu” address. This
site, where students can both programming and share, provides a social learning
environment for students. Users can see and comment on the applications and
codes of other users through the site. They can create their own projects without
any installation on their computers. They can indicate that they like other projects
by pressing the “I like this project” or “This project is one of my favorites” buttons.
If they wish, they can make changes on other users’ projects and publish them.

When we look at the literature, it is possible to come across many studies
using Scratch coding tool. In one study, the transition process from Scratch to a
professional text-based programming language (C# or Java) was examined. It was
observed that students with Scratch learning experiences needed less time to learn
new topics and reached higher cognitive levels in understanding many concepts.
As a result of this application, enrolment in computer science classes increased.
This study revealed that providing computer science education in secondary
schools with visual programming tools increased students’ self-confidence and
motivation (Armoni et al., 2015). Scratch is found interesting by students and
useful by teachers (Vieira and Magana, 2013). In another study conducted with
pre-service teachers, Scratch application was found to be positive in terms of
motivation, usefulness, and ease of use by pre-service teachers (Yiikseltiirk &
Altiok, 2016). A different approach is seen in the activities of creating and playing
music using Scratch. In a study conducted with 109 6th grade students, positive
results were obtained in teaching computer concepts to students (Lopez &
Gutierrez, 2017).

Scratch offers an environment where students can both reveal their creativity
and develop their computational thinking skills without dealing with the complex
structure of programming languages, thanks to its block structure carried by
drag and drop method. Studies in the literature reveal that Scratch application
is an effective, interesting, and motivational tool that can be used while teaching
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computer science concepts.

2. mBlock

It is a software developed especially for STEM activities. Inspired by the Scratch
3.0 application, it offers both visual programming and text-based programming.
It allows students to design games and animations as well as programming
Makeblock and similar robots. It supports Python language. It allows the codes
written to be shared online (mBlock, 2018). Although there is no study in the
literature on mBlock coding tool, its similar features with Scratch suggest that it
will have positive effects in computer science education.

3. Alice

Alice is a 3D, interactive, visual programming tool. Users can learn the concepts
of object-oriented programming while designing 3D animations and games.
Alice offers students the opportunity to make designs without falling into syntax
errors by drag and drop method. The programming and tutorial documents are
available as open source on the Alice website. It offers a creative and engaging way
to teach computer science concepts (Ward, Marghitu, Bell, & Lambert, 2010). It
encourages students to learn through discovery. It is a suitable tool for introduction
to object-oriented programming (Alice, 2017). It is possible to make 3D designs,
animations, and games using Alice. It can be used to teach students logical and
computational thinking skills by teaching the basic principles of programming. As
a matter of fact, in a study in which 325 secondary school students programmed
games with Alice for one semester, it was revealed that students grasped high-
level computer science concepts (Werner, Campe, & Denner; 2012). Alice can be
seen as a suitable tool to teach computer science concepts to students.

4. AppInventor

App Inventor, a mobile application development platform for Android-based
devices, was developed at Google Labs by a team led by Hal Abelson. It enables
application development using visual blocks and allows beginners or non-
programmers to design applications that can be used in real life and install them
on mobile devices or publish them on Google Play (Figure 4). App Inventor
can be used at all levels, from K-12 to undergraduate level. Sample curriculum,
sample applications, and news can also be found on the MIT App Inventor website
(Wolber, Abelson, & Friedman, 2015).
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(4 Count ~ -3 1 | Language: | JavaScript ¥

var Count;

SN Hello Worla! E)

Count = 1;

b Count = LR Count - I+ - (1] while (Count <= 3) {

b window.alert( 'Hello Worldi');
Count = Count + 1;

}

Functions

Figure 4. App Inventor Coding Environment - Massachusetts Institute of Technology (2017)

(http://appinventor.mit.edu/explore/front.html)

App Inventor is a powerful and highly accessible environment that can be used
in introductory computer science courses at both K-12 and high school levels
(Morelli, De Lanerolle, Lake, Limardo, Tamotsu, & Uche, 2011). Considering
that mobile device usage rates are increasing every year (Giiler, $ahinkayasi, &
Sahinkayasi, 2017), it can be said that students” interest and motivation towards
computer science will increase if they can develop applications for mobile devices
that are so much a part of our lives. In addition, the fact that the application can
be easily transferred to the mobile device, or the result can be displayed instantly
with the help of its own simulator facilitates the debugging and design process.
With these features, it can be seen as a tool that can be used in computer science
education. In a study conducted by Abuah, Schilder, Sherman, and Martin (2018)
with 44 students, it was revealed that App Inventor improves programming skills.

5. Code Org

Since its establishment in 2013, it has been offering students the opportunity to
learn coding online. As a block-based programming platform, code.org includes
coding activities that progress from simple to complex with 34 different language
support. Feedback is given to the student when each activity is completed. The
student can easily follow his/her progress through his/her account (Figure 5).
The teacher, on the other hand, can both benefit from the lesson plans offered
and closely follow the progress of the students enrolled in his/her class. It guides
the student throughout all levels and provides motivational and informative
videos featuring famous people such as Mark Zuckerberg and Bill Gates to
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attract students’ interest in computer science. It contains educational materials
prepared for teaching coding to illiterate students. To increase the motivation of
the students, the characters of popular games were used in the activities. When a
complete course is completed, it rewards the student with a certificate.

5. Labirent: Hata Ayiklama 1 23 456708 N9 M10NT K12

6. Gercek-yagam Algoritmalan: ... Serbest Etkinlik & 1 2

7 s NG00
8. Aktér: Sira oo I 4S5 H6 N7 8N (10N o

9. Bir Temel Olusturma Serbest Etkinlik j 1

10. Sanater: Sekiller T 2034506078 N9N10

1. Heceleme Yarismasi T 23 456078 N0 u10M1 K12
12. D8nglsellesme Serbest Etkinlik i 1

15, Labirent: Dongaler ooooo@ 7 %8 W9 )10 W 1 12 (13 0

Figure 5. Code.org completed activities table - Code.org (2017)
(https://code.org/)

The website, which has been created for students aged 6-14, provides more
than 20 million students with not only algorithm knowledge but also other
information such as how computers and the internet work, how to solve an error
in a programming (Code.org, 2017).

It can be said that block-based coding tools are useful and common tools
in computer science education, especially at the K12 level. Although they are
effective in teaching concepts, some problems that students may experience when
they switch to text-based coding tools (Levis, 2010; Weintrop & Wilensky, 2015;
Meerbaum-Salant, Armoni, & Ben-Ari, 2011) draw attention to text-based coding
tools that can be used for educational purposes that offer students real code writing
experience instead of drag and drop method. In the following section, some of the
text-based coding tools used for educational purposes will be introduced.

C. Text Based Coding Tools

Although block-based coding tools are widely used for teaching programming
at an early age, they have a significantly different structure from programming
languages. Therefore, students experience difficulties in the transition from
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block-based environments to programming languages (Levis, 2010; Weintrop
& Wilensky, 2015; Meerbaum-Salant, Armoni, & Ben-Ari, 2011). It has been
reported that students do not pay attention to syntax rules and have difficulty
in error detection when they switch to text-based programming languages
(Kandemir, 2017). For this reason, it can be said that it would be useful to use
tools that both offer students the experience of writing real code and motivate
them to learn. In this section, some of the coding environments that serve this
purpose will be introduced.

1. HackerCan

HackerCan, which aims to teach coding at an early age and is a 100% Turkish and
local platform, is built on a game-based learning model. With the education it
provides for students aged 6-9 and over 9, it is aimed for students to easily adapt to
the language they want. It also offers special panels, teaching plans, presentations,
and all necessary academic material for instructors. The HackerCan platform
offers students the experience of writing real code, which is missing in software
that teaches algorithm development to primary and secondary school students
and provides the basics of programming knowledge with a block-based learning
model (Figure 6). The student completes the sections by writing real lines of code
either in Turkish or in English. The fact that all lines of code are 100% Turkish is
important for the student to gain the ability and self-confidence of programming
in the native language.

HRCKER CAN

ad

Figure 6. HackerCan coding environment - Hacker Can (2023)
(http://www.hackercan.com/tr/)
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By using gamification elements, students are asked to use the features of
various characters in different scenes and complete the tasks by writing code. It
is aimed to keep the student’s attention at the highest level with both the graphic
quality and the animation and sound effects used, and awards and reinforcements
are given in case of successful completion of the section (HackerCan, 2023).

2. Turkish Programming Language

It is a platform that can be coded over the web with commands close to the spoken
language, free from unnecessary details and whose outputs can be observed. It
provides a coding guide that gives basic programming facts. While the execution
of the codes written on the coding page can be observed step by step, the values
of the variables can be read from the “Variable Values” window. “Console” is the
section where the output of the program is given (Figure 7). The syntax of the
language was originally produced by being inspired by the Java/C++ language
family and Python language (Akkus, 2023).

Cevrimici Turkce Programlama Dili

3 sayinin ortalamasini alma Degigken degeri

1 defigken sayil = 5
2 defigken sayi2 = 7
3 degigken sayid = 12

5 degigken ort = (sayil + sayi? + sayild) / 3

Figure 7. Online Turkish Programming Language (Akkus, 2023)
( https://mehmet-akif-akkus.gitbook.io/turkce-programlama-diline-giris/

3. Code Combat

Codecombat.com, which offers the opportunity to learn coding with one of the
Python or JavaScript languages, makes it possible to create a class from the teacher
account and follow the student (Figure 8). While offering a real game experience,
it provides students with the necessary gains for programming skills. Students can
track their progress and the amount of code they write in real time. It was observed
that the quality of the visual elements was kept quite high, and the teaching
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material was supported with animations and sounds. Students can choose and
customize their own game character. Each character has its own characteristics.
Clear goals are given to the student with the storytelling technique. It offers
rich feedback and help support (Figure 9). As the level is passed, the student is
rewarded with items such as experience points, diamonds, and sword belts. The
stages passed and future goals can be observed by the student through a complete
map provided by the programming environment. It also provides teachers with
educational resources and lesson guides (Code Combat, 2023).

PROGRAMMING LANGUAGE: Python
# Micevhere git.
# Duvarlara dokunma!
# Kodu asofL yoz. Hazir oldufunda "Calistir™ digmesine bas.

hero. moveRight()
hero . mo

hero.movelp press enter

hero.movelLeft
hero.moveRight
hero .moveDown

Figure 8. CodeCombat coding environment - Code Combat (2023)
(https://codecombat.com/)

| PYTHON (ONTANIMLY

Figure 9. CodeCombat hero and programming language selection - Code Combat (2023)
(https://codecombat.com/)
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4, Code HS

Students can log in to the system either by entering the class code created by the
teacher or by using their Google account. After creating an account, the teacher
can open a class from one of the sections such as “Introduction to Computer
Science, Introduction to Programming with Dog Karel, Introduction to Computer
Science with Python, Web Design”. Information about the contents and objectives
of the sections are given under the section headings. After the class is created,
students can register to this class with the code given by the system. While student
registrations and student accounts can be controlled from the teacher account, it
can also be determined which courses the student can access. When the student
course screen was examined, it was determined that there were opportunities to
run the written code, receive feedback about the written code, suggestions about
similar applications to reinforce learning, suggestions about codes that can be
used additionally, and the ability to send a message to the teacher from the help
menu (Figure 10).

o [

left(i2e)
forward(100)
right(6@)
forward(100)
right(12@)
forward(108)
right(68)
forward(100))]

(LR T RO N

}  You should move forward four v Success
times.

Figure 10. CodeHS course screen - CodeHS (2023)
(https://codehs.com/)

The programming platform supported by video presentations does not have
Turkish language support (CodeHS, 2023). For this reason, it is thought that the
use of higher education level students will be more appropriate.

5. CodeMonkey

Animation and graphic quality are designed to maximize student motivation.
In the training material, which has a very simple narrative, it can be said that
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the objectives are very clearly stated, and the student is very well guided. Instant
feedback is given, and the correct answer of the student is rewarded with stars.
The feedback also includes animation and sound effects (Figure 11). Although it
does not have Turkish support, it can be said that it can be used at primary level
under teacher guidance. In addition, it is also possible for the student to write
code by clicking buttons without using the keyboard (Code Monkey, 2023).

CEED

Figure 11. CodeMonkey feedback screen -Code Monkey (2023)
(https://www.codemonkey.com/)

6. Kodris

In Kodris, two different types of accounts can be opened as teacher and student
accounts. While it is possible to follow students, access lesson plans and create
classes from the teacher account; while creating a student account, the student
becomes a member by choosing one of the primary, secondary, and high school
levels. It lists the schools affiliated to the Ministry of National Education during
member registration and allows the student to complete his membership by
selecting the name of the school he attends. Especially for students aged 8-16,
it aims to provide students with the skills of creating algorithms and coding the
created algorithm in Python language, computational thinking, and problem-
solving skills. It is an e-teaching environment that offers both real and block
coding opportunities suitable for the Turkish Education System, regardless of the
platform used with topics ranging from easy to difficult, from simple to complex.
In addition, teachers and students can design and share their own scenes. Teachers
can also make online exams and access detailed information about students’ task
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solutions from the instructor panel. A feature that distinguishes Kodris application
from other coding learning environments is that it offers live support with a chat
plugin (Kodris, 2023).

In this section, tools that both save students from the boring and difficult
environment of programming languages and offer real code writing experience
are introduced. Robotic coding tools are tools that students can experience
computer science education in a physical environment. Some of these tools will
be introduced in the following section.

D. Robotic Coding Tools

Today, educational robots are used in the teaching of many course subjects and
robot sets that learners can program practically are called educational robots
(Uggiil, 2017). The idea of using educational robots in computer science teaching
is not a new idea. When the literature is analyzed, “Logo Turtle”, which was first
introduced by Papert (1980) based on the studies of Piaget and Montessori, comes
to the fore. After Logo Turtle, many different educational robots were produced
and used. Educational robots such as Lego Mindstorms, Arduino and Makeblock
sets, which are widely used in Tiirkiye, can be given as examples.

There are many studies on educational robots in the literature. Catlin (2010),
in his study presenting many ways of how educational robots can be used in
education, argued that activities designed with robots help students learn more,
gain a deeper understanding, learn faster, remember longer and enjoy the
experience. Benitti (2012) analyzed 197 studies in the literature and concluded that
educational robots have a tremendous potential as a learning tool. In the light of
these studies, it can be said that educational robots enrich learning environments,
support the learning process from many different angles, and therefore, their use
in computer science education will be very useful.

When it is decided to use many types of educational robots in computer science
education, educators often ask the question “Which one should we choose?”. To
give an idea to educators in the selection of educational robots, it is necessary
to evaluate these tools with their positive and negative aspects. In this section,
Lego Mindstorms EV3, Arduino, Vex IQ, Makey Makey and Makeblock, which
are widely used in our country for educational purposes, will be introduced.

1. Lego Education

According to Papert (1980), robots are the best tools for applying constructivist
theory. The LOGO programming language developed by Papert has been used by
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tens of millions of children around the world, and in the mid-1980s, because of the
work carried out with the LEGO toy company, it was put forward as a tool where
children could design and programming their own robots (Uggiil, 2017). Lego
Mindstorms EV3 (Figure 12) is presented as a set with gear wheels and other parts
that can be mounted to each other, as well as sensors, motors and programmable
bricks that can measure light level, distance, rotation angle, temperature, etc. It
is programmed with Lego Mindstorms Education or Lego Mindstorms Home
Edition programming tools. The programming structure consists of interlocking
and connecting blocks. The values read from the sensors can be displayed in the
programming. The rotation angles of the motors or the number of turns can also
be determined. Impellers and other parts allow the student to make many different
designs. Thus, successful designs can be created in tasks such as transport and
placement, which serve many different purposes. In addition, the Lego We Do
set for primary school students can be considered as a set that can be used in
computer science education at an early age with its simpler structure and parts
compatible with Lego play sets (Lego Education, 2018).

Figure 12. Lego Mindstorms Education EV3 - Lego Education (2018)
(https://education.lego.com/en-us/middle-school/intro)

2. Arduino

Arduino is an easy-to-use and open-source electronic platform that includes both
hardware and software. Arduino, the first open-source hardware project of this
scale, is an application that can be easily used by anyone with basic electronics
knowledge. By using the input pins of Arduino boards, data can be read with the
help of sensors and any output unit such as motor, led can be controlled with the
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output pins. Arduino, which allows designing many projects such as autonomous
vehicles, smart home systems, toys, or smart agricultural applications, also
increases the number of projects that can be put forward with the variety of
sensors that can be used. Arduino is connected to the computer via USB cable
and can be programmed either with its own programming tool or with Scratch for
Arduino or mBlock program. There are many types of Arduino boards produced
for different purposes, such as Arduino UNO (Figure 13), which is very useful
for educational purposes and simple projects, Arduino Liliput, which can be used
for wearable systems, or Arduino Mega, which has more input-output pins for
larger projects. It can also be said that Arduino is a suitable tool for STEM studies
(Arduino, 2018).

nald

1

wem GENUino

Figure 13. Arduino Genuino UNO - Arduino (2018)
(https://www.arduino.cc)

In addition to its many advantages, the fact that it requires basic electronic
knowledge and the need to use soldering or breadboard when making connections
can be seen as difficulties that may be encountered when used in computer science
education.

3. Vex Robotics Kits

The robot kits offered by VEX Robotics, which designs robot kits for international
robot competitions (Figure 14), are sold as Vex IQ for middle school level and
Vex EDR for high school level. Vex PRO is recommended for teams who want
to participate in competitions. Vex EDR allows data to be received from many
sensors with 12 input ports. The firmware is open source. Its own programming
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tool can be used or ROBOTC or easyC languages can be used for programming.
Free seminars and training materials are offered on its website (Takacs, Eigner,
Kovécs, Rudas, & Haidegger, 2016). With Vex Robotics kits, STEM education is
emphasized, and these kits allow for many different designs with their attachable
and detachable parts. Its own programming tool has a block-based structure.
Therefore, it can be said that there are educational robots that students using
Scratch-like programming tools can easily switch and programming.

Figure 14. VEX IQ - Vex Robotics (2018)
(https://www.vexrobotics.com/vexiq)

4. Makeblock

It is an open-source platform. Most of its products are presented with aluminium
mechanical parts and electronic modules (Takacs et al., 2016). mBot, which
can be supported with many sensors and parts, is an educational robot that can
attract students’ attention with its mobile structure. mBot Ultimate comes with
more parts, sensors, and motors. Aluminum beams can be assembled in different
ways using machine screws and evenly spaced holes and grids (Figure 15). In
addition, various sensors, DC, and servo motors can be mounted on the design
(Vandevelde, Saldien, Ciocci, Vanderborght, 2013). It can be easily programmed
with the block-based mBlock programming. For teaching materials and support,
they offer services through their website.
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Figure 15. mBot - Makeblock (2018)
https://www.makeblock.com

5. Makey Makey

It is a project initiated by two students at the MIT Media Lab as both an academic
and artistic project (Makey Makey, 2018). Makey Makey can transmit commands
that can be given to the computer with a keyboard and mouse without the need
for any programming. Therefore, it allows anything to be used as a keyboard or
mouse. In other words, the object connected to the Makey Makey set (Figure 16)
with a cable act as a mouse or keyboard when the circuit is completed. Thus, a
physical user interface is designed without requiring any technical skills.

-94 -



Current Researches in Educational Sciences VII

Figure 16. Makey Makey set - Makey Makey LLC (2018)
(https://makeymakey.com)

Although there are not many studies on its effects on learning in the literature
(Garcia-Penalvo et al., 2016), it is recommended to be used especially in young
age groups with its easy use. Examples of activities that can be done using this set
include making a joystick or playing the piano with different objects. Another
activity that can be designed with this set is interactive maps. By using a coding
tool like Scratch, the student can develop a software that can provide information
on the computer when he/she touches the shapes he/she has prepared for different
courses. In this way, geographical maps, organs, or any area where information is
desired can be presented interactively. It is a kit that can be used to create a fun
learning environment blended with artistic activities (Rogers et al., 2014).
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