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Abstract

Introduction: The aim of this study is to review the process of teaching coding to a student with autism spectrum
disorder (ASD) and to examine that student’s educational gains, problems encountered during process, and
suggestions for solutions.

Method: The research was designed as a case study and involved a three-month instruction process, during which
the instruction sessions were prepared via the explicit instruction method of coding skills for a 10-year-old boy
with autism spectrum disorder. Further, the contributions of this study were analysed through the data obtained
via content analysis method with the NVivo 10 program.

Findings: The findings indicated that the participant demonstrated significant gains as a result of the coding
teaching process. He successfully completed the first and second levels in the Code.org platform by reducing the
level of help given under the researcher’s supervision. The participant completed the last two lessons of his second
level without any help and became independent in coding skills. The gains increased the participant’s motivation;
he further stated that he wanted to make coding his future profession.

Discussion: The participant not only gained skills in programming, he also learned new skills, e.g., finding the
document he saved on a computer, taking a screenshot, and printing something out. According to the literature,
programming teaching not only contributes to career planning in the field of engineering, these skills can also be
used in daily life or will be needed in other professions. It has been emphasized that individuals with ASD should
not only use technology as consumers, but also should be productive individuals in the field of technology by
developing their computational thinking skills.
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Introduction

With the rise of digitalization, today’s students easily adapt to using technology. They tend to become
manufacturers in the field as well, along with having little difficulty acquiring computer skills. In other words,
people are now expected to be not only consumers but also producers (Ehsan et al., 2018; Kalelioglu, 2015). For
this purpose, science, technology, engineering, and mathematics (STEM) implementation is included in today’s
educational training programs. STEM aims to solve daily life problems for individuals of all ages from preschool
to higher education while they prepare for careers in these STEM fields (Hwang & Taylor, 2016; Thomas, 2014).
Over the last 20 years, employment opportunities provided by STEM have increased in addition to the increase of
STEM-based training programs. Thus, interest in STEM-based job opportunities and STEM training programs has
increased (Ehsan et al., 2018). It is emphasized there is a need for workforce in all areas of STEM; however, only
30% of this workforce have been provided by 2020; as such, these needs can be met by increasing the number of
students studying in this field (Israel, Wherfel et al., 2015).

The necessity of including STEM applications into training individuals with special needs, STEM
applications for individuals with special needs, and limitations encountered during the application of STEM to
individuals with special needs are among the research topics (James et al., 2019; Taylor, 2018). Although
education systems typically aim to provide equal learning opportunities to each student in STEM applications,
students with special needs typically perform lower than children with typical development in these applications.
This situation negatively affects the academic and career development of individuals with special needs
(Burgstahler et al., 2012). For this reason, it is important for individuals with special needs to participate in STEM
applications, so that they can contribute to their future career plans and become not only consumers but producers
as well (AccessSTEM, 2007). According to the National Center for Special Education Research (NCSER) in 2011,
less than 4% of individuals with special needs work in STEM-related jobs.

It is anticipated that a workforce of 5.5 million will be needed for jobs in the STEM field by 2022
(Newman etal., 2011; Vilorio, 2014). Because of a high-demand STEM field workforce in the future, it is essential
that individuals with special needs can access STEM education as much as individuals with typical development
to be employed in science, technology, engineering, and mathematics. Educators are introduced with new
standards by STEM. This leads to the need for the access of individuals with special needs to STEM applications.
For this purpose, new education programs, including STEM, are planned. Various arrangements are made
regarding access to the computer field of STEM (Basham & Marino, 2013; Lindsay & Hounsell, 2017; Ludi &
Reichlmayr, 2011). STEM applications with K-12 computer science framework were prepared in a comprehensive
way for all students, including students with special needs. Computer Science Teachers Associations (CSTA) aim
for students from all levels to have access to computer programming skills (Taylor et al., 2017). It is expected that
these skills will help individuals transfer acquired skills to various areas in life as well as have careers in
computational thinking. Computing skills given in K-12 instruction have shown that they develop problem-
solving, collaborative research skills, form a basis for higher-order thinking skills, develop problem-solving in
collaboration, and adopt positive attitudes about computer science. The students in this field also have fun while
learning (Havlaskova et al., 2019; Kafai & Burke, 2014; Kalelioglu, 2015). Considering these benefits,
computational experiences will open career paths and provide a wide range of educational benefits for K-12
students who are typically-developing or have special needs.

Computational Thinking and Coding

In addition to basic knowledge and skills, having a high level of knowledge in technology is among the
skills expected from individuals in the twenty-first century (Geist, 2016; National Education Association [NEA],
2012). Computational thinking skills, which are expressed as twenty-first-century skills, must be gained by
integrating them into curriculums (Kong et al., 2020). Although studies emphasize its importance, research shows
that teachers are not fully aware of computational experiences yet and their knowledge about computational
thinking is limited (Israel, Wherfel et al., 2015; Kong et al., 2020; Mason & Rich, 2019). Computational thinking
was defined by International Society for Technology in Education (ISTE; 2011, p. 1):

“As a problem-solving skill which is to organize and analyze the data in a particular logic when faced
with problems; to make abstract data with models and simulations; to automate solutions with algorithmic
thinking; to find the possible solutions to be able to use the resources effectively and efficiently and to
use computers and other tools to generalize and transfer the solution process to the solution of wider
problems.”
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As computational thinking is basically defined as problem-solving skills, it is believed that students with
special needs will have difficulty in complex problem-solving and abstract reasoning. Therefore, teachers who
work with individuals with special needs should consider how they can support their students under these
circumstances. Thus, students with special needs will also benefit from computing education (Israel, Pearson et
al., 2015; Taylor, 2018).

Programming or coding with another name is the application and development process with various sets
of commands to solve problems, enable human-computer interaction, and perform specific tasks via computers.
Nowadays, coding is seen as a basic skill that every student should possess (Kafai & Burke, 2014). The literature
states that teaching coding at an early age improves children’s skills, e.g., analytical thinking, creativity, and
problem-solving, and also has benefits for children such as producing problem-based solutions and providing
collaboration skills (Kalelioglu, 2015; Lindsay & Hounsell, 2017; Meccawy, 2017; Taylor, 2018; Vahldick et al.,
2014). Basic algorithm knowledge and skills are taught through block-based coding platforms in coding education,
which is prepared for early-age students. Students can develop these skills on platforms such as Scratch, Code.org,
Kodable, The Foos, Tynker.

Coding in Special Education

Coding skills are taught to typically-developing students from different ages via different platforms.
Further, improvements in students’ computational thinking skills are obtained after this education (Geist, 2016;
Papadakis et al., 2016; Ratcliff & Anderson, 2011; Sullivan et al., 2017). Studies in the case of students with
special needs are limited. Limited studies indicated that individuals with intellectual disabilities and students with
autism spectrum disorder (ASD) with limited cognitive skills could also acquire these skills (Knight, Wright &
Defreese, 2019; Knight, Wright, Wilson et al., 2019; Taylor et al., 2017; Taylor, 2018). Moreover, coding skills
contribute to the development of social skills and learning motivation of students with ASD. They transfer their
coding skills and problem-solving skills they have acquired into their daily lives (Gribble, 2017; Knight, Wright,
Wilson et al., 2019). It can be said that coding will have an essential place in the education and employment of
students with ASD since individuals with ASD are strong in visual processes, focus on details, and have excellent
skills in ensuring continuity in a subject (Samson et al., 2012). When the field preferences of individuals with ASD
are examined, it is observed that they are interested in computer science. Compared to other disability areas,
individuals with ASD prefer computer science the most with 16.22%. It is predicted that more individuals with
ASD will prefer computer science in the future (Shattuck et al., 2014; Wei et al., 2013). Aware of this potential,
large technology companies also develop appropriate employment programs to benefit from the characteristics of
individuals with ASD such as being able to notice small details, go beyond the molds, and work meticulously, and
support individuals with ASD in their work environments (Eiselt & Carter, 2018; Knight, Wright, Wilson et al.,
2019). Considering these interests of individuals with ASD, it is vital for individuals with ASD to receive computer
science education at an early age in terms of being directed to a professional field within the scope of computer
science (Knight, Wright & Defreese, 2019).

Explicit instruction is a systematic and scientifically based application for individuals with special needs.
Israel, Wherfel et al. (2015) state that explicit instruction is also used effectively in teaching computing skills. The
constructionist approach is generally used more in coding or programming teaching. However, Taylor (2018), who
thinks that this approach will not be the best choice for students with intellectual disabilities, used the explicit
teaching method to first-grade students with intellectual disabilities in teaching basic skills in coding and stated
that it was effective. Detecting errors and placing code are essential components of programming. The explicit
teaching method can allow for more needed exercise, giving the student the chance to practice independently for
the student to master. What is more, with explicit instruction, students’ frustrations will be minimized in
computational tasks owing to the brief explanations and monitoring, enabling the students to have a good command
of each step with explicit instruction.

Israel, Pearson et al. (2015) examined the teaching process of school-wide computational thinking skills
in which individuals with disadvantages and special needs were among the participants, aiming to support school-
wide computational thinking skills. Teachers stated they did not know how to support students with cognitive
disabilities while teaching them computational thinking skills. Taylor (2018) provided computer-programming
education for three elementary school first-grade students with intellectual disabilities. These students were
successful in programming via explicit instruction method but had limited gains in generalizing it to tablets. Taylor
et al. (2017) revealed that participants were successful in delivering computer programming education to
elementary students with Down’s syndrome. The authors also suggested more research should be conducted on
this subject. Ratcliff and Anderson (2011) also found that fourth-grade students with dyslexia, dyscalculia,
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dysgraphia, and attention-deficit/hyperactivity disorder (ADHD) learned programming via LOGO. However,
students with special needs were more successful when they were taught through the explicit instruction method
and given certain tasks. Knight, Wright, Wilson et al. (2019) aimed to teach skills to three high school students
with ASD, i.e., move, add light effects, create loops, and add sound effects to a robot via Ozoblockly (a block-
based coding platform). All three students gained these skills by the end of the research.

As stated above, individuals with special needs should also be included in the instruction despite limited
research and the need for information by teachers about the instruction of computational thinking to students with
limited cognitive skills. This study aimed to demonstrate how a block-based coding was implemented for a student
with ASD with mild intellectual disability by exploring the problems encountered and how they were resolved. In
line with this goal, this study aimed to answer the following research questions:

1. How was the instruction process of block-based coding to a student with ASD?
2. What was the success rate of the student with ASD in block-based coding instruction?

3. What were the problems encountered during the instruction of block-based coding to the student with
ASD? How was it resolved?

4. How did block-based coding instruction contribute to student with ASD?
Method

The aim of this study is to explain how the coding instruction on the Code.org site is carried out with a
child with ASD and mild intellectual disability. For this purpose, this study was conducted using a case study
design with a single participant. Creswell (2014) defines this design as an approach in which the researcher collects
detailed and in-depth data from one or more sources. The case study method was chosen in this study to examine
the learning process of coding in detail.

The current study started when a teacher asked the second researcher for help. The teacher stated that her
student was interested in information technologies, but she could not contribute much in terms of course content.
The teacher stated that the student received support education within the scope of inclusive education, but this
service could not be efficiently used in accordance with his area of interest. For this reason, the teacher requested
support from the second researcher working at the department of special education. The researchers aimed to teach
the coding skills which have become important subjects with the advancement of today’s technology.

Participant

The participant was a 10-year-old boy with ASD and mild intellectual disability. The student had been
receiving full-time inclusive education in the fourth grade of a public primary school. In addition, he had been
receiving support education two hours a week about academic skills from a government-sponsored educational
institution. The general intelligence score obtained from student’s Wechsler Intelligence Scale for Children 1V
(WISC-R IV) test was 74.

Based on the interview with the teacher and direct observations, it is seen that the student was in parallel
with his peers’ performance in academic skills. Communication with his peers is extremely limited, he mostly
spends time alone in the school yard between classes. He leaves the game a few minutes after he is included in an
established game and prefers to sit alone. He is sensitive to loud noises. He leaves the setting when there is loud
noise. He has an intense interest in technological tools. Realizing this interest, the teacher allowed him to use a
computer between the classes and asked him to make presentations of the courses they covered by using computer
PowerPoint for two hours a week. However, it was stated by the teacher that she was not able to lead the situation
consciously except providing this opportunity.

Although the student has an interest in technology, his access to technological devices is limited by his
family members due to their concern that his academic performance would decline. The student has behavioural
problems such as examining a technological device without permission, violating personal areas, moving in the
class during the lesson, and having tantrums at high volume.

Setting and Materials

The research was carried out in the special education unit of a public university. The special education
unit was an 80 m? class on the ground floor of a two-story building. Low technological tools were whiteboard,
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whiteboard pen, paper and toothpicks, marshmallows, and playing cards, which were used for unplugged activities.
Samsung tablet, HP desktop computer, and HP printer were used as high technology tools.

Platform Used: Code.org

Code.org is a nonprofit organization founded in 2013. It aims to help every student from every school to
learn computer science. Code.org consists of computer science fundamentals, independent courses, and code hour
courses. The content of these courses includes applications related to algorithms, loops, and functions. Besides
these courses, there are lessons for teaching applications, animation, and creating games with JavaScript. Activities
on Code.org were prepared for users between the ages of 4 and 18.

The computer science fundamentals covered in this study consist of four levels regarding age levels as
Course 1 (four to six years), Course 2 (above six years old), Course 3, and Course 4. There are several courses for
ages 18 to 22 at each level. While most of these courses include activities on Code.org, it also features unplugged
activities related to the main topics. Content on Code.org is not limited to activities for only students; there are
also lesson plans and training videos for teachers who will perform these activities with students.

Data Collection

The research data consists of observation and semi-structured interviews conducted with several data
sources, which are described in Table 1.

Table 1
Data and Type of Data Source
Aim Data collection method Data source
) o Observation ] ]
Evaluation of prerequisite skills Checklist Video recording
Taking detailed information about child Semi-structured interviews with his father  Audio recording
Gathering detailed information about the child Semi-structured interviews with teacher Audio recording
Observation Video recording
Instruction process Researcher diary Text
P Evaluation meetings Audio recording
Artifacts Portfolio

Researchers developed a checklist to identify the academic and computing skills required for the student.
In this checklist, computer terms, mouse functions, keyboard functions, and information technology competence
were examined; reading comprehension, concepts (right-left, bottom-top, etc.), numbers, geometry and academic
skill level were also identified. These consisted of 97 items.

Semi-structured Interviews

Semi-structured interviews were held with the student’s father and teacher. These recordings were audio
recorded. The second researcher conducted interviews with the father, which lasted 62 minutes. The first
researcher conducted interviews with teacher, which lasted 38 minutes.

Unstructured Interviews

Interviews were conducted with participant’s father and the participant himself before beginning the
instruction sessions or at the end of the instruction sessions. The interviews were audio-or video-recorded.

Observation

Observation constituted primary data source. The observation sessions were video-recorded with the
duration of 14 hours and 27 minutes.

Researcher Diary

During the application process, both researchers kept diaries. At the end of this process, a total of 60
pages of word documents were obtained. This data was used as a primary source with observations since it
followed a chronological order and contained field notes for application.
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Evaluation Meetings

Researchers wrote in their diaries after the sessions; the next day, after watching the videos, they came
together to evaluate these sessions and plan the next instruction session. These meetings were audio-recorded with
a total duration of 102 minutes.

Artifacts

Electronic designs were created by the student during the session. Handmade designs in unplugged
activities constituted the student’s work samples.

Researchers

Two researchers conducted this study. Both researchers work as faculty members in a special education
department of a public university. The researchers have experience in carrying out qualitative research. The first
researcher’s role included planning the instruction session, observing the application, recording the application
process, and diary writing. The second researcher’s role included determining the coding stages to teach, making
instruction plans, planning and providing necessary materials, and conducting sessions and diary writing.

Research Process

The research process was carried out in two stages. In the first stage, prerequisite skills of the participant
for coding instruction were evaluated; the application process was planned by obtaining data from the family and
teacher. After planning the instruction, the application was carried out in the second stage, and data regarding
application were collected by making decisions about student performance.

Analysis

Data analysis was carried out during and after applications. During this process, researchers guided the
research in the context by examining daily practice. Analysis processes after the application consisted of
preparation of the data for analysis.

Researcher diaries, transcripts of family, and teacher interviews were read and coded by both researchers.
Video recordings were examined in detail and analysed. Audio-recording transcripts and researcher diaries were
transferred to the NVivo 10 program for analysis. Themes noted during analysis were reported as answers to
research questions.

Validity and Reliability

Regarding validity, expert opinions were received from three different experts in the field of special
education and qualitative research methods during the preparation of the interview questions. Expert opinion was
received from three field experts to determine the student’s current level of performance in computer coding. Data
triangulation was performed using various data sources (Brantlinger et al., 2005; Creswell, 2014; Gay et al., 2006;
Miles et al., 2014).

As for the reliability, two researchers independently coded data and created categories, i.e., agreement
and disagreement categories. After the categories were created by the first researcher, both researchers formed
categories into themes and sub-themes in parallel with the research questions. The reliability was calculated with
the following formula Reliability = Agreement / (Agreement + Disagreement) x 100 as suggested by Miles and
Huberman (1994) (as cited in Patton, 2002). The reliability with the second researcher was calculated as 98%.

Procedural reliability was calculated for teaching coding via explicit instruction. For this aim, the first
author marked on the Procedural Reliability Form within which tasks in the instruction sessions were included.
Procedural Reliability Form includes tasks which the researcher should conduct. For instance, in the first level of
Code.org, in which the phase of explicit instruction should be conducted, level-guided applications should be
applied. Before the training, two researchers planned, and reconsidered this plan during the training. The formula
for calculating procedural reliability is the number of observed behaviors divided by number of planned behaviors
multiplied by 100 (Tekin & Kircaali-Iftar, 2001). It was found that training sessions took place with procedural
reliability of %94.

Research Ethics

During this research, ethical rules were taken into consideration. The family was informed about the
research process to carry out this practice. The process of the whole research in written form was submitted to the
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family; their approval was received with consent form which included research process information and parent
approval to participate study. They were informed that they could withdraw from the research at any time.
Participant and the family members and teachers’ names were not included in the research text. The student’s
images were arranged and used within the ethical rules’ framework. The approval from the research ethics
committee was received (document number 61923333/050.99/ by The Social and Human Sciences Ethics
Committee of Sakarya University on 07/03/2020).

Results
How was the Instruction Process of Block-Based Coding Presented to a Student with ASD?

Before the research application process, the researchers developed a checklist to determine whether the
student met the prerequisite skills criteria for application (to teach on the Code.org platform). The computer skills
were examined. During trial lessons with the student after the performance session, the researchers started teaching
from Course 1, considering if the student can do Course 2, noting that, if he started from Course 1, he would better
understand the programming logic.

In this study, the second researcher carried out coding instruction one-to-one on Code.org. Researchers
further adopted the explicit instruction method as the teaching method for student. Accordingly, they planned the
stages on Course 1 in Code.org as modelling, guided applications, and independent applications before starting
the application processes, which were carried out two hours a day, as described in Figure 1.

Figure 1
Application Process

Planning the
course and
preparing the
materials

Checking the pre-
Evaluation of the course
course after the preparations and
application the plans by the

researchers

Keeping the Application

researcher diary

é,

The researchers also determined which lessons to cover in the next session. Considering difficulty of the
lessons and number of the activities in a lesson, it was decided how many Code.org lessons would be given in a
session. The second researcher determined all lesson steps for the next session and planned them according to the
explicit instruction method. Then, the two researchers checked planning and provided the necessary tools and
equipment for unplugged activities and rehearsed them before each lesson. When the session started, the second
researcher acted as the practitioner, and the first researcher acted as an observer. Video recordings of the
application were watched by two researchers; they decided together what needed to be changed. They made
necessary preparations for implementation of decisions for the next session. For example, the first four lessons in
“Happy Maps, Play-Play, Puzzle and Maze” were covered in the first session, which lasted 30 minutes. Answers
to the following questions were the primary purposes of this research: “How was the instruction process of coding
to a student with ASD?” turned into questions “How long should be a course?”, “How many lessons should be
taught during this period?” and “How do we shape the adapted method according to these stages?” With the
increase in the given importance of coding instruction, it is thought that this data will make it easier to plan their
lessons for researchers and teachers who want to use this platform for students with special needs in the future.

In the first lesson, the researcher became a model on the tablet computer and asked the student to apply
the same step on a desktop computer. At the end of the first lesson, it was decided, via watching the video
recordings, that the student did not need the modelling stage. Following the lessons, the number of stages of
modelling was reduced. Guided practice and independent implementation stages were mainly included.
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Course 1 was held in seven sessions; Course 2 was held in 11 sessions. The number of lessons in the
sessions was planned, as the average lesson lasted between 40 to 50 minutes. Accordingly, a single lesson or
several lessons were covered in some sessions. Details of Course 1 and Course 2 are given in Table 2.

Table 2
Courses Covered in Code.org Platform and Their Duration

Date Course name Total duration
03.01.2019 Course 1: Lesson 1, 2, 3,4 00:31:18
03.04.2019 Course 1: Lesson 5, 6, 7 00:46:01
03.07.2019 Course 1: Lesson 8, 9, 10 00:44:38
03.11.2019 Course 1: Lesson 12, 13 00:27:02
03.14.2019 Course 1: Lesson 14 00:42:08
03.18.2019 Course 1: Lesson 15, 16 00:48:24
03.21.2019 Course 1: Lesson 17, 18 00:45:13
03.25.2019 Course 2: Lesson 1, 2, 3 01:11:24
03.28.2019 Course 2: Lesson 4 00:33:09
04.04.2019 Course 2: Lesson 5, 6 00:48:53
04.11.2019 Course 2: Lesson 7 00:10:37
04.15.2019 Course 2: Lesson 8 00:29:00
04.18.2019 Course 2: Lesson 9, 10 00:25:45
04.25.2019 Course 2: Lesson 11 00:38:19
05.02.2019 Course 2: Lesson 12, 13 00:48:33
05.06.2019 Course 2: Lesson 14, 15, 16 01:38:51
05.09.2019 Course 2: Lesson 17 01:18:24
05.13.2019 Course 2: Lesson 18, 19 01:21:55

There are a number of practice steps varying between 8-14 in each course in Course 1 and Course 2. The
second researcher conducted a total of seven lessons in the first two sessions by following all the steps of the direct
teaching method. The researcher made the motivation step by explaining the subject to be learned at the beginning
of each lesson. In the step of being a model, she showed the first two steps of each lesson on the tablet computer
and asked the student to only watch herself during this time. Then, approximately 4 to 6 steps (varying by stages)
were carried out with guided practices. In guided practices, the student performed the study from the computer,
and the researcher showed the relevant step on the tablet computer with the model prompt whenever needed. After
the guided practice, the two steps were recorded as the independent practices phase, followed by the evaluation
step of the explicit instruction method, which was prepared as an evaluation in the last one and/or two steps of the
platform.

Figure 2
First Phase of Application

Modeling

R

5. Debugging in Maze 10

As a result of the student doing the stages without the need for prompts and being impatient while
modeling on the researcher's tablet, it was decided that the stage of being a model in the reflection meeting was
not necessary and that the teaching could be started from the guided practices phase in the sessions (The date of
the reflection meeting was 02.03.2019). With this decision, 13 sessions were conducted with the guided practices
phase, and the instruction was carried out. The process of the first phase of application is shown in Figure 2.
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Figure 3
Second Phase of Application

Independent

practice /

Guided practice

11. Harvesting Crops with Loops 8 O NTOXTI RI2 K13

As the number of help received by the student from the practitioner decreased considerably and the design
steps were passed, the independent practices step and the evaluation step were carried out in teaching (the date of
the reflection meeting was 27.04.2019). He completed the requested tasks independently in three sessions (the date
of the image recording was 09.05.2019). In this way, the prompts offered to the student was reduced by monitoring
student performance. The student independently entered the platform, found the stage he was in, fulfilled the stages
targeted for the session, and ended the course independently. It could be seen the second phase of explicit
instruction in Figure 3 and the third phase of explicit instruction in Figure 4.

Figure 4
Third Phase of Application

16. Chase Game with Events

What is the Success Rate of a Student with ASD in Block-Based Coding Instruction?

As a result of this application, the student completed 342 levels and used 7372 code lines, as presented in
Figure 5.

Figure 5
Performance of the Participant in the Application Process

Kodlama Ogreniyorum

Assigned to: Course |

© Edit Soction Details W Switch section
Progress Text Responses Assessments/Surveys Projects Stats Manage Students

Name Completed Levels Lines of Code

342 7372

The student completed Course 1 and Course 2, i.e., 37 lessons in total. Lesson 11 in Course 1 could not
be completed as it was an English puzzle activity called “Spelling Bee.” Lesson 17, which consisted of two stages
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in Course 1, was partly completed as one stage was an unplugged activity. The lesson was completed in Course 1
and 2 by the student in Figure 6 and Figure 7, respectively.

Figure 6
Completed Lessons in Course 1 by the Student

< View all sections
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Figure 7
Completed Lessons in Course 2 by the Student
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During the application, it was observed that the student did not get bored in Course 1 but made mistakes
and found the mistakes himself in stages. In addition, the student supported the belief that starting from this stage
was more constructive but not boring by saying, “I liked the Course 1 as well.” Starting from the first phase for
students with special needs who does not have any experience in coding before makes them feel successful and
also better establishes the basics of coding logic.

In the current study, in which prerequisite skills were evaluated, it was observed that the student had
problems in the concept of direction in maze applications. As seen in Figure 8, bee should be coded as “turn right”
on first corner. In this exercise, the student tried to write the codes according to his own location-not regarding
character. After this subject, the student stood up and tried to find the position with hand and arm signs (Diary, p.
36, video recording, 04.04.2019). In this case, the researchers adopted the view that the student could not do it
independently and at the desired level; thus, the researchers asked him to prepare worksheets under the guidance
of his family. Progress was made in this area with family cooperation.

Figure 8
Maze Practice in Which the Participant Had Difficulty
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The student spent most of the time in the design stages. Here, he created games, dialogues, and drawings
by using the advancement, cycle, and condition skills that he gained at previous levels. Figure 9 shows an example
of a drawing designed by the student.

Figure 9
A Design by the Participant on Code.org

Shall we be
friends? I can’t

find a friend.

Seninle arkadas
olalim muBir
arkadas
bularmiyorum

In this design, the student stated he had a lot of fun (video recording, 03.18.2019). When the researchers
examined the work samples, they stated that dialogue written by the student may have reflected his inner voice. In
other words, they thought the participant wanted to make friends and expressed this in his design.

The student’s favourite activity was Play Lab: Create a Story; the activity that he disliked and was
challenged most was Course 2: Lesson 11: Artist: Debugging, as shown in Figure 10. He had difficulty in stages
such as calculating the circumference of the circle, i.e., giving the character instructions according to the circle
angle. The student’s fourth-grade curriculum did not include these subjects; only the concept of the circle was
involved. This situation was conveyed to the Code.org platform, where it was stated by Code.org that the subject
specified was included in the curriculum of students in that age group in the United States. In this case, the
curriculum adopted by the country should be taken into consideration while working at this level of exercises at
Code.org. The participant performed these activities via trial and error. Activities at this stage also contributed to
the student learning the concept of the circle’s circumference and angle.

Figure 10
Lesson in Which the Participant Had Difficulty

Instructions

How many degrees are in a circle?

EQﬂ Loop the blocks to create a circle of colors.

v
L) backward v (517 pixels
-~ -~ turn by [} degrees turn by ({] degrees

JLY forward v J-¥4 100 JeBE
See a solution
What were the Problems Encountered During the Instruction Process of Block-Based Coding to a Student
with ASD? How Was It Resolved?

Under this title, three basic problems were found including student’s behavioural problems, problems
arising from the devise used in coding instruction, and problems encountered in the use of Code.org platform.

The student’s behavioural problems were encountered by the researchers. Although the student did not
have the knowledge and ability to perform, he demonstrated behavioural problems such as trying to prevent the
researcher in the teaching position to model, dominating the researcher’s device, and not leaving the page when
the course ended because of his intense interest in technology. The second researcher in the research diary stated:
“Our lesson with student went well, but he interfered with me a lot, took my hand so that I could not stop him”
(Diary, p. 7). Figure 11 shows participant’s interference with the researcher.
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Figure 11

Participant’s Interference with Researcher

When the student’s behavioural problems were persistent and there were disruptions during the lesson,
the researchers set a number of rules in their evaluation meeting. Upon this decision, the following rules were set,
and a behaviour contract was signed with the student, stating that they could practice if he followed the rules. The
rules were as follows:

When | come to class, | greet my teachers and sit in my chair.

I wait for my teacher to turn on the computer.

When we start the lesson, | listen to my teacher, then | do the activity.
I do my activities on the computer.

I use the tablet with the teacher’s permission.

© g~ w Db E

During the activities, while one hand is working with the mouse, my other hand stays on the table.

The rules were implemented with the start of Course 2 (Diary, p. 33; image recording, 03.25.2019). In
the first lesson, each rule was explained in detail, and reminders were made at the beginning of the lessons in the
following sessions. Another problem encountered was the student’s low motivation in unplugged activities.
Although unplugged activities were held at another table, the student demonstrated behavioural problems such as
constantly looking at the computer screen and touching the computer. The solution to this problem was to complete
the unplugged activities at the beginning of each lesson when possible; if not possible, to turn off the monitor of
the computer during the unplugged activity and to reinforce his interest in the unplugged activity.

Problems arising from the device used in coding instruction occurred when the student wanted to perform
activities on the tablet-not on the computer. Performing coding on the tablet proved challenging for the student.
Problems such as the use of two fingers on the tablet and touching another hand on the screen had consequences,
e.g., not responding when clicked, entering the wrong tab. In addition, when a long code was written on the tablet
screen, it could not be a whole, and it was only seen by scrolling the bar up or down (video recording, 03.07.2019).
Researchers, upon encountering such problems, explained that the student was more successful on the desktop
and, thus, was no longer using tablets in the research as seen in Figure 12.

Figure 12
Participant’s Independent Activity

Problems encountered in the Code.org platform included limitations such as stages that had English-
based activities and the lack of translation for researchers. In preparations before lesson, screens were translated
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to Turkish, and translations were written on post-it notes and attached to the screen. As some activities included
puzzles in English, those lessons could not be covered in Turkish.

How Did Block-Based Coding Instruction Contribute to Student with ASD?

As a result of this practice, coding instruction had expected contributions for the student as well as the
unexpected contributions. The student had significant achievements which were presented in Table 3.
Table 3

Contributions of Coding Instruction to the Student

Subthemes Categories
Improvement in problem-solving skills
Expected contributions of research Improvement in self-management skills

Motivation to produce

Increase in vocabulary in English

Improvement in computer skills (e.g., taking screenshots, printing)
Improvement in social skills (e.g., greeting, initiating communication)
Decrease in sound sensitivity

Unexpected contributions of research

This study’s expected contributions include improving problem-solving skills and self-management
skills, and increasing the motivation to produce. In terms of improving problem-solving skills, the student gained
the ability to develop a solution for a given problem by asking questions on how to get an object to the target in
the shortest and fastest way at the end of the application, while he was only aiming to bring the object to target at
the beginning of an application. As shown in Figure 13, to reach the sunflower, the character must go to a certain
number of steps, turn, loop it, and not enter the sections with purple flowers during the progress.

Figure 13

An Activity Improving Student’s Problem-Solving Skills

LRI

91 GOt me 1o the sunfower usng the fewest blocks possdie!
3 Try 25ing one vt 1000 insicke of anothe 1o cut down on the amount of code you need.

Blods Whertksooce, |76 blocks

Improving self-management skills is another contribution. The student showed progress in self-
management with activities such as determining the code he made a mistake, extracting the wrong code, and trying
again when he had incorrect code after dragging and dropping the codes. Also, thinking about a design for a long
time, seeing his output by coding, publishing his work sample on Code.org, and reviewing it again in the next
sessions showed his motivation, especially during lessons, including design.

The student can make future plans with support given in line with his interest. The student also expressed
his opinions as “I will be an encoder; I will be a software engineer” during the process and at the end of the
application. Study findings showed that students with ASD can make future plans and choose a field parallel to
their interests as a professional career when their interests are supported.

One of unexpected contributions of the research was that he learned to translate texts into his own
language using Google Translate, as the application videos and some stages were in English. Another unexpected
contribution was to gain additional computer skills, such as learning to print out images, learning to take
screenshots of designs created by coding, and saving them in a folder by naming these files “e-portfolio.” At the
beginning of an application, the student demonstrated no proper behaviours, e.g., greetings, sitting, and waiting
for lesson, but he did obtain the ability to say, “How are you today?”” and wait for the teacher to turn on computer
and say “Let’s get started.” While he did not unmute the video because of his sound sensitivity at the beginning of
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an application, he gained the ability to open and listen to the sound at a normal level in the sound-adding activities
at the end of the application.

Discussion

The aim of this study was to review the process of teaching coding to a student with ASD and to examine
the student’s gains in coding on Code.org, along with problems encountered in the process and suggestions for
solutions. The findings showed, as a result of the coding instruction process, that the student achieved significant
gains. The student successfully completed the first and second levels in the Code.org platform under the
researcher’s supervision. He completed the last two lessons of his second level without any help and became
independent in coding skills. Explicit instruction is preferred for individuals with special needs rather than the
constructivist approach applied to peers who typically develop during coding instruction (Basham & Marino, 2013;
Israel, Wherfel et al., 2015; Taylor et al., 2017; Taylor, 2018). According to the literature, findings of gradual
decrease in the assistance given with explicit instruction and student’s increasing independence in our study are
consistent with the findings in the literature (Taylor et al., 2017). In addition, in this study, by regulating the help
toward the student’s needs, he achieved additional gains such as seeing what he could do, developing self-
confidence, and learning to ask for help when needed.

Prior to the research, the participant’s family thought his interest in technology would lead to academic
failure and affect his social interaction as he spent a lot of time on tablets and computers. For this reason, they
were restricting his access to technological devices. It was observed that the prospective career planning of the
participant increased via transferring his intense attention to coding. The participant made statements such as “I
will be an encoder and a software engineer.” This supports the view that education within the scope of STEM
offers important contributions to individuals’ career plans (Israel, Wherfel et al., 2015; Kalelioglu, 2015; Knight,
Wright, Wilson et al., 2019; Lee et al., 2020; Shattuck et al., 2014; Wei et al., 2013). This study also helped the
participant with opportunities make a career plan in line with his interests. In addition, his family adopted a positive
attitude toward his career plan in this direction and supported his use of technological devices.

It is indicated that the block-based coding platform constructs a basis for advanced computational
thinking and programming skills and basic programming logic for students (Israel, Pearson et al., 2015). The
studies state that children with typical development learn programming skills with block-based coding applications
on platforms such as Code.org, and their motivation to acquire these skills increases (Barradas et al., 2020; Lambi¢
et al., 2020; Munoz et al., 2018). In this process, it was seen that the participant had fun and was highly motivated
at all stages, from basic level exercises to the design process. In the research, the student’s participation and designs
were verbally reinforced. Reinforcement, such as objects and event reinforcers, was not used, as the coding action
itself became a natural reinforcement for the student. Knight, Wright, Wilson et al. (2019) suggested that the
progress of character with the written code and creating designs were great sources of motivation; thus, no external
motivation source was needed.

Knight, Wright, Wilson et al. (2019) and Knight, Wright and Defreese (2019) in their two studies, in
which participants had ASD, found that behaviour problems decreased. In this study, although the teacher stated
that student’s behaviour problems decreased in general education class, it was observed that some behavioural
problems occurred in the one-to-one instruction sessions. Problems can be listed as holding the researcher’s hand
to stop helping, attempting to use both the tablet and desktop computer during the instruction process, refusing to
finish the instruction session, opening the computer directly, and entering the coding screen without greeting the
teacher. In this case, researchers solved the problems by signing a behaviour contract, removing the tablet
computer from the teaching environment, and reducing the teacher’s support level.

In addition, several problems occurred on the platform. The biggest limitations included lack of exercises
in the researcher’s language at some stages, and the lack of language options for the videos prepared for teachers.
These limitations were resolved by researchers translating student activities into Turkish. However, this situation
may be restrictive for teachers who do not speak English.

There have been some positive student improvements, which were not expected. Researchers and the
parents observed the participant’s sound sensitivity. Although the student did not allow turning on the volume
while watching activity videos at the beginning of the study, it was observed that he listened to sounds that included
activities such as adding sound into design. This was one of the contributions of the research. Another contribution
was the increase in the student’s English vocabulary and the increase in his interest in English. The attempt to
name the commands using the Google Translate platform without any help showed that it contributed to the
student’s problem-solving and independence skills. In the literature (Elsahawy et al., 2020; Geist, 2016; Israel,
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Pearson et al., 2015; Israel, Wherfel et al., 2015; Kale & Yuan, 2021; Kalelioglu, 2015; Taylor et al., 2017; Taylor,
2018), the improvement of problem-solving skills was observed in this case as one of the most important
contributions of computational thinking studies.

Another finding obtained in the research was that the coding stages were performed with a tablet computer
by the teacher and the desktop computer by the student in the instruction process, which was designed by the
explicit instruction method and which increased the student’s motivation. This situation gave the student the
opportunity to monitor a step twice. The student made coding on the tablet computer by stating that he wanted to
use the tablet computer in an instruction session. Here, problems such as clicking on different places on the screen
and not seeing all the code lines on the same page caused a decrease in his motivation. As a result, it was
determined that, if the student had no limitation in holding a mouse and giving a command with a mouse, it was
more appropriate to do this on a desktop computer. Sometimes the use of a mouse can be a difficult skill for
students with special needs who are not competent in using computers (Arfe et al., 2020; Israel, Pearson et al.,
2015; Wright et al., 2020). It can be said that prerequisite skills are necessary to evaluate students, especially to
test these skills before coding instruction. The participant not only gained skills in programming, he also learned
new skills, e.g., finding the document he saved on a computer, taking a screenshot, and printing something out.
According to the literature, programming teaching not only contributes to career planning in the field of
engineering, these skills can also be used in daily life or will be needed in other professions (Israel, Wherfel et al.,
2015).

As aresult, it is stated that individuals with special needs have limited access to applied programs within
the scope of STEM studies. It is also stated that teachers have limitations in terms of transferring abstract subjects
to students who have problems in higher-order thinking skills and gaining computer skills while adapting and
applying methods in the field of special education (Israel, Wherfel et al., 2015). Although the research on
technology and ASD is rich, these studies (for instance, Chia et al., 2018; Pennington, 2010; Wright et al., 2020)
are about advanced technologies used to enrich the education provided to individuals with ASD; further, studies
in which individuals with ASD are in producer positions remain limited. A review study by Ehsan et al. (2018) on
STEM applications for students with ASD demonstrated that the majority of 44 studies included science and
mathematics, and only one research took place in the field of technology. In this current study, we found that the
student with ASD was successful in block-based coding platform. As Knight, Wright, Wilson et al. (2019) stated,
individuals with ASD were successful in block-based coding. There is need for more research on this subject, and
it is clearly indicated that this research should not only be on a theoretical basis but also on how to teach
computational thinking skills to individuals with special needs in practice, and present it from platforms that
include teaching methods.

This study was carried out with a student with ASD who had a great interest in technology. Data obtained
should be evaluated within this framework. Studies on teaching students who do not provide prerequisite skills for
coding can also be included. In addition, this study was carried out in a one-to-one teaching setting. Individual
gains in coding skills instruction include collaboration and coming up with common solutions (Israel, Wherfel et
al., 2015; Karp & Maloney, 2013). In this study, these skills were not gained by the participant. Improvements in
coding skills in the level of collaboration among students with ASD can be examined in future research.
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Giris: Bu aragtirmanin amaci, otizm spektrum bozuklugu (OSB) olan bir 6grenciye kodlama 6gretimi siirecinin

ayrmtili bir sekilde aktarilarak, 6grencinin kodlamada elde ettigi kazanimlarin, siirecte karsilagilan problemlerin
ve ¢oziim Onerilerinin incelenmesidir.

Yontem: Arastirma durum aragtirmasi olarak desenlenmistir ve ii¢ aylik bir 6gretim siirecini kapsamigtir. Bu
stirecte 10 yasindaki otizm spektrum bozuklugu olan bir erkek 6grenciye kodlama becerilerinin dogrudan 6gretim
yontemiyle hazirlanan 6gretim oturumlari, bu ¢alismanin katilimeiya katkilar: elde edilen ¢esitli verilerle analiz
edilmistir. Veriler, igerik analizi ile Nvivo 10 programi kullanilarak analiz edilmistir.

Bulgular: Bulgular, kodlama 6gretimi siirecinin sonucunda katilimcida onemli kazamimlar elde edildigini
gostermistir. Elde edilen kazanimlarla katilimcinin motivasyonunun arttigi goriilmistiir. Katilimcer ileride
kodlamay1 meslek olarak yapmak istedigini belirtmistir.

Tartisma: Bu calismada katilimcinin programlama becerileri kazanmanin yaninda bilgisayara kaydettigi belgeyi
bulma, ekran goriintiisii alma ve bir seyler yazdirma gibi yeni beceriler 6grendigi belirlenmistir. Bu konuda yapilan
caligmalar da programlama 6gretiminin miihendislik alaninda kariyer planlamasina katki saglamasiin yaninda
edinilen becerilerin giinliik hayatta da kullanilabilecegini veya diger mesleklerde de ihtiya¢ duyulacagini ifade
etmektedir. Bu ¢alismada da OSB olan bireylerin teknolojiyi sadece tiiketici konumda kullanmalar1 degil, bilgi
islemsel diigiincelerini gelistirerek teknoloji alaninda iiretken bireyler olmalar1 gerektigi vurgulanmistir.
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Giris

Cagimizda dijitallesmenin artmasiyla birlikte, glinimiiz 6grencileri teknolojiye daha cabuk uyum
saglamaktadirlar. Bu acidan diisliniildiiglinde bu jenerasyonun bilgisayar becerilerinin edinmesinin yaninda
teknoloji alaninda tiretici olmalar1 konusunda egilimlerin oldugu goriilmektedir. Bir bagka ifade ile gliniimiizde
insanlardan yalnizca tiiketici degil ayni zamanda {iiretici olmalar1 beklenmektedir (Ehsan vd., 2017; Kalelioglu,
2015). Bu amagla egitim programlarinda Ingilizce Science (bilim), technology (teknoloji), engineering
(miihendislik) ve mathematics (matematik) kelimelerinin bag harflerinden olusturulan STEM uygulamalari ile
okul dncesinden yiiksek dgretime kadar her yastan bireyin bu alanlara hazirlanirken, bir taraftan da bu alanlarin
bakis acisi ile giinliik yasam problemlerini ¢6zme becerisini kazanmalar1 hedeflenmektedir. (Hwang & Taylor,
2016; Thomas, 2014). Ogrencilerin ¢aga ayak uydurabilmeleri ve iyi bir performans sergileyebilmeleri icin STEM
egitimine ihtiyaglar1 vardir. Son 20 yilda STEM’e dayal1 egitim programlarinin uygulamadaki artisinin yaninda
STEM’in sagladig: istihdam olanaklarinin da arttig1r gézlenmektedir. Boylece STEM’e dayali is olanaklar1 ve
STEM egitim programlarina ilginin arttig1 goriilmektedir (Ehsan vd., 2017). STEM uygulamalarmin 6zel
gereksinimli bireylerin egitimlerinde yer verilmesi gerekliligi, 6zel gereksinimli bireylere yapilan STEM
uygulamalari, STEM’in &6zel gereksinimli bireylere uygulanmasi siirecinde karsilagilan smirliliklar ¢alisma
konular1 arasinda yer almaktadir (James vd., 2019).

STEM uygulamalarinda her dgrenciye esit 6grenme firsati sunulmasi hedeflense de bu uygulamalarda
6zel gereksinimli 6grenciler, tipik gelisim gosteren ¢ocuklara kiyasla daha diisiik performans gostermektedirler.
Bu durum 6zel gereksinimli bireylerin hem akademik hem de kariyer gelisimlerini olumsuz yonde etkilemektedir
(Burgstahler vd., 2012). Bu sebeple ilerideki kariyer planlarina katki saglamasi ve yalnizca tiiketen degil, ayni
zamanda iireten bireyler olabilmeleri i¢in, 6zel gereksinimli bireylerin STEM uygulamalarina katilmalari 6nem
tasimaktadir (AccessStem, 2007). Amerikan Ulusal Ozel Egitim Arastirmalar1 Birimi (National Center for Special
Education Research [NCSERY]) tarafindan 2011 yilinda yayinlanan rapora gore istihdam edilen 6zel gereksinimli
bireylerin %4’ten daha azinin STEM alaninda ¢alistiklar1 goriilmektedir. STEM alanindaki islerde 2022 yilina
kadar 5.5 milyon insan giiciine ihtiya¢ duyulacagi 6ngériilmektedir (Newman vd., 2011; Vilorio, 2014). Gelecegin
bu sekilde 6ngoriildiigii bir ortamda 6zel gereksinimli bireylerin bu alanlarda istihdam edilebilmeleri icin STEM
egitimine tipik gelisim gdsteren bireyler kadar erisebilmesi 6nem tagimaktadir. STEM egitimiyle egitimcilere yeni
standartlar sunularak 6zel gereksinimli bireylerin de STEM uygulamalarina erisimi vurgulanmaktadir. Bilgi
islemsel diisiinme becerileri kapsaminda 6gretilen becerilerin bireylerin kariyer edinmesine katki saglamasinin
yaninda yasamindaki farkli alanlara da bu becerileri transfer edebilmelerini saglayacagi diistiniilmektedir.
Amerikan Ulusal Bilim Birligi (The National Science Foundation) (2009), STEM kapsaminda edinilen becerilerin
bilgisayar ve programlama is alanlarinda kullanimmin yaninda, edinecekleri diger meslekler i¢in de 6nemli
katkilar1 olacagimi belirtmektedir. Zorunlu egitim programinda verilen programlama becerisinin, (1) problem
¢dzme, is birligi icerisinde aragtirma yapma becerilerini gelistirdigini, (2) iist diizey diisiinme becerileri konusunda
temel olusturdugunu, (3) is birligi icinde problem ¢6zmeyi gelistirdigini ve (4) bilgisayar bilimi hakkinda olumlu
tutumlar gelistirdigi, (5) 6grencileri motive ettigini gostermistir (Fessakis vd., 2013; Havlaskova vd., 2019; Kafai
& Burke, 2014; Kalelioglu, 2015). Bu katkilar g6z 6niinde bulunduruldugunda programlama ile ilgili deneyimlerin
tipik gelisen ya da 6zel gereksinimli 6grencileri i¢in hem kariyer yolu agmis hem de genis bir egitsel yarar saglamis
olacaktir.

Yirmi birinci yiizy1l becerileri olarak ifade edilen bilgi islemsel diisiinme becerilerinin 6gretim
programlarina entegre edilerek kazandirilmasi gerekir (Kong vd., 2020). Bilimsel ¢alismalar bu konudaki énemi
vurgulasa da 6gretmenlerin bilgi islemsel diisiinmenin ne anlama geldigi konusunda bilgilerinin siirli oldugunu
gostermektedir (Israel, Wherfel vd., 2015; Kong vd., 2020; Mason & Rich, 2019). Bilgi islemsel diisiinme,
Amerikan Bilgisayar Ogretmenleri Birligi ve Uluslararas1 Egitimde Teknoloji Dernegi (International Society for
Technology in Education [ISTE], 2020, s. 1) tarafindan su sekilde tanimlanmaktadir:

“Problem ¢6zme becerisi, karsilagtigimiz problemler karsisinda verileri belirli bir mantik i¢inde organize
ederek analiz etmek; model ve simiilasyonlarla veriyi soyutlastirmak; algoritmik diisiinme ile ¢oziimleri
otomatiklestirmek; kaynaklarin etkili ve verimli gekilde kullanilabilmesi i¢in olast ¢oziimleri uygulamak
ve ¢Oziim siirecini daha genis ¢apli problemlerin ¢dziimiine genellemek ve aktarmak igin bilgisayar ve
diger araglardan yararlanmaktir.”

Bilgi islemsel diisiinmenin tanimi baglaminda 6zel gereksinimli 6grencilerin karmasik problem ¢ézme ve
soyut akil yiirlitmede zorlanacaklar1 diisiiniilmektedir. Bu nedenle de 6zel gereksinimli 6grenciler ile galisan
Ogretmenlerin bu durumda 6grencilerini nasil destekleyeceklerini dikkate almalar1 gerekmektedir. Boylece 6zel
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gereksinimli olan 6grencilerin de programlama ile ilgili egitimlerden faydalanmalarint saglamis olacaklardir
(Israel, Pearson vd., 2015; Taylor, 2018).

Programlama bir diger ismiyle kodlama; problemleri ¢c6zmek, insan ile bilgisayar etkilesimini saglamak
ve belirli bir gorevi bilgisayarlar tarafindan ger¢eklestirmek igin g¢esitli komut setleri ile yapilan uygulama ve
gelistirme siirecidir. Giiniimiizde kodlama, her &grencinin kazanmasi gereken temel bir beceri olarak
goriilmektedir (Kafai & Burke, 2014). Kodlama 6gretimi becerilerinin erken yaglardan itibaren Scratch, Code.org,
Kodable, The Foos, Tynker gibi farkli platformlar araciligi ile tipik gelisen dgrencilere dgretildigi ve bu dgretim
sonrasinda dgrencilerde bilgi islemsel diisiinme becerilerinde gelismeler oldugu goriilmektedir (Bers vd., 2013;
Geist, 2016; Papadakis vd., 2016; Ratcliff & Anderson, 2011; Sullivan vd., 2017). Ozel gereksinimli dgrenciler
$6z konusu oldugunda bu alanda calismalarin smirli oldugu goériilmektedir. Yapilan sinirhi aragtirmalar biligsel
alanda siirlilik yasayan zihin yetersizligi olan o6grencilerin ve OSB olan ogrencilerin de bu becerileri
edinebildigini gostermektedir (Israel, Pearson vd., 2015; Knight, Wright & Defreese, 2019; Knight, Wright,
Wilson vd., 2019; Ratchliff & Anderson, 2011; Taylor vd., 2017; Taylor, 2018). Bu ¢aligmalarda 6zel gereksinimli
bireylerin de iiretimde yer almas1 gerektigi belirtilmekte ve daha fazla calismaya ihtiyag¢ oldugu vurgulanmaktadir.
Ayrica OSB’li bireylerin gorsel islemlerde giiglii olmalari, detaylara odaklanma, bir konuda siirekliligi saglama
konusunda becerilerinin oldukga iyi olmasi1 (Samson vd., 2012) nedeni ile OSB’li 6grencilerin egitiminde ve
istihdaminda kodlamanin dnemli bir yer tutacagi sdylenebilir. Diger yetersizlik alanlar ile kiyaslandiginda
bilgisayar bilimlerini %16.22 ile en fazla OSB’li bireyler tercih etmektedirler. Gelecekte daha fazla OSB’li bireyin
bilgisayar bilimlerini tercih edecegi ongorilmektedir (Shattuck vd., 2014; Wei vd., 2013). Bu potansiyelin
farkinda olan biiyiik teknoloji sirketleri de OSB’li bireylerin kiigiik detaylar1 fark edebilme, kaliplarin digina
cikma, titiz caligma gibi 6zelliklerinden faydalanma amaciyla uygun istihdam programlar gelistirmekte, OSB’li
bireyleri ¢alisma ortamlarinda desteklemektedirler (Eiselt & Carter, 2018; Knight, Wright, Wilson vd., 2019).
OSB’li bireylerin bu ilgileri g6z 6niinde bulunduruldugunda, erken yaslarda bilgisayar bilimlerine yonelik egitim
almalarinin gelecekte bilgisayar bilimleri kapsaminda bir meslek alanina yonlendirilebilmeleri agisindan 6nem
tasimaktadir (Knight, Wright & Defreese, 2019).

Ogretmenlerin, bilgi islemsel diisiinmenin bilissel acidan smirhilik yasayan ogrencilere Ogretimi
konusunda bilgi ihtiyaglarinin oldugu belirtilmekte, daha fazla arastirma yapilmasi gerekliligini ortaya
koymaktadir (Taylor, 2018). Bu ¢alismada hafif diizeyde zihin yetersizliginin eslik ettigi OSB olan bir 6grenciye
blok tabanli kodlama siirecinin nasil diizenlendigi, ne tiir sorunlarla karsilasildigi ve karsilasilan bu sorunlarin
nasil ¢oziimlendigine iliskin bir durum g¢alismasimin yapilmasi hedeflenmistir. Bu temel hedef dogrultusunda
asagidaki alt sorularin yanitlanmasi hedeflenmistir.

1. OSB olan bir 6grenciye blok tabanli kodlama 6gretimi nasil gergeklestirmigtir?
2. OSB olan bir 6grencinin blok tabanli kodlama 6gretiminde basarist nedir?

3. OSB olan bir 6grenciye blok tabanli kodlama 6gretim siirecinde karsilagilan problemler nelerdir? Nasil
¢Oziimlenmistir?

4. Blok kodlama 6gretiminin OSB olan 6grenciye ne gibi katkilar1 olmustur?
Yontem

Bu arastirmanin amaci hafif diizeyde zihin yetersizliginin eslik ettigi OSB olan bir 6grenciye Code.org
platformu iizerinde birinci ve ikinci kurs diizeyinde kodlama Ogretimi siirecinin nasil gerceklestirildigini
aktarmaktir. Caligma, OSB olan bir 6grenci ile sinirlt olup, kodlama 6grenme siirecinin detayli incelenmesi
amaciyla durum caligmasi yontemi segilmistir.

Katilimc

Arastirmanin katilimecist 10 yasinda hafif diizeyde zihin yetersizligine sahip OSB olan bir erkek
ogrencidir. Ogrenci, bir devlet ilkokulunun dérdiincii sinifinda tam zamanli kaynastirma egitimi almaktadir.
Ayrica haftada iki saat devlet tarafindan desteklenen bir egitim kurumundan akademik beceriler konusunda destek
egitim almaktadir. Ogrencinin Wechsler Intelligence Scale for Children 1V (WISC-R 1V) testinden elde edilen
genel zeka puan1 74’tiir. Testin alt boyutlarindan s6zel-dilsel alanda 63, performans boyutunda 91 puan almistir.
Tibbi degerlendirme raporunda “otizm spektrum bozuklugu” tanis1 bulunmaktadir.

Katilimcinin yogun ilgi duydugu alan teknolojik araglardir. Teknolojiye olan ilgisi yaninda; akademik
davraniglarinda gerileyecegi distincesi ile teknolojik aletlere ulasimi ailesi tarafindan sinirlandirmistir.
Ogrencinin, teknolojik ara¢ gordiigii anda kimin oldugu fark etmeksizin, izin almadan o araci inceleme, kisisel
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alan ihlali, ders sirasinda sinifta gezinme, yiiksek seste Ofke nobeti gecirme gibi davranis problemleri
goriilmektedir.

Katilimemin ilkokul 6gretmeni 6grencinin ilgisine yonelik etkinlik gelistiremedigi i¢in yazarlardan
yardim talep etmistir. Katilimerya ilgisi dogrultusunda bilgi islemsel bir uygulama yapilmasi hedeflenmistir.
Bilgisayar ve Ogretim Teknolojileri Egitimi boliimiinde gorev yapan bir gretim iiyesine damsiimistir. Ogretim
iiyesi 6grencinin 6zellikleri dogrultusunda Code.org’u dnermistir.

Ortam ve Materyaller

Arastirma bir devlet iiniversitesinin 6zel egitim biriminde gergeklestirilmistir. Bu aragtirma siiresince
disiik diizey ve ileri diizey teknolojik araglar kullanilmigtir. Diisiik diizey teknolojik araclar, beyaz tahta, tahta
kalemi, kagt, bilgisayarsiz etkinlikler i¢in gerekli olan kiirdan, marsmelov, iskambil kart1 seklindedir. ileri diizey
teknolojik araglar olarak Samsung tablet, HP masa iistii bilgisayar1 ve HP yazic1 kullanilmistir.

Kullanilan Platform: Code.org

Code.org, her dgrencinin bilgisayar bilimini 6grenmesini amaglayan, kar amaci giitmeyen, 2013 yilindan
bu yana hizmet veren bir platformdur. Code.org bilgisayar bilimi temelleri, bagimsiz dersler ve kod saati
kurslarindan olugmaktadir. Code.org tizerindeki etkinlikler 4-18+ yas araligindaki kullanicilara yonelik olarak
hazirlanmustir.

Verilerin Toplanmasi

Arastirmanin verilerini: (1) gézlem, (2) aile, 6grencinin 6gretmeni ve 6grencinin kendisi ile yapilan yari-
yapilandirilmig gériismeler, (3) 6grencinin 6gretmeni ve ailesiyle gergeklestirilen yapilandirilmamig goriismeler,
(4) kontrol listeleri, (5) arastirmacilarin planlama ve degerlendirme toplanti tutanaklari, (6) 6grencinin iriinleri ve
(7) arastirmaci giinliigii olugturmaktadir. Siralanan bu veri kaynaklarindan elde edilen veriler ve veri kaynagt tiirii
Tablo 1°de belirtilmistir.

Tablo 1

Veriler ve Veri Kaynag Tiirii

Amag Veri toplama yontemi Veri kaynagi

.. Gozlem

Ogrencinin 6n kosul becerilerini degerlendirme Kontrol listesi Goriintii kayd:

Ogrenciye iliskin detayl1 bilgilerin alinmast Babayla yapilan yari-yapilandirilmis goriisme Ses kayd

Ogrenciye iliskin detayl1 bilgilerin alinmast Ogretmenle yapilan yari-yapilandirilng gériisme Ses kayd
Gozlem Gorilintii kayd:

T Arastirmaci giinliigi Metin belgesi

Ogretim sireci Degerlendirme toplantilar: Ses kaydi
Ogrenci iriinleri Portfolyo

Arastirmacilar

Bu arastirma iki arastirmaci tarafindan yiriitiilmistiir. Birinci yazarin rolii; 6gretim planlamasini yapma
(bir oturumda ka¢ agamanin yapilacagi, hangi asamalarda hangi ipuglarmm sunulacaginin planlanmast),
uygulamay1 gézleme, uygulamanm goriintii kaydimi alma, giinliik yazmadir. Ikinci yazarin rolii, 6gretim
planlamasini yapma (bir oturumda ka¢ agsamanin yapilacagi, hangi agamalarda hangi ipuclarinin sunulacaginin
planlanmasi) uygulama i¢in gerekli materyalleri planlama ve temin etme, uygulamay1 gergeklestirme, giinliik
yazmadir.

Arastirma Siireci

Arastirma siireci uygulama dncesi 6grenciye iliskin detayl verilerin elde edilmesi ve kodlama egitiminin
verildigi uygulama siireci olarak iki agamada gergeklestirilmistir. Birinci agamada 6grencinin kodlama egitimi i¢in
on kosul becerileri degerlendirilmis, aile ve 6gretmeninden veriler elde edilerek uygulama siireci planlanmaistir.
Ogretim ortamu (Code.org), dgretim yontemi, kullanilacak araclar (masaiistii bilgisayar, tablet bilgisayar, vb.)
planlandiktan sonra ikinci asamada uygulama gerceklestirilmis, 68renci performansi ve karsilasilan durumlara
iligkin kararlar alinarak uygulamaya dair veriler toplanmistir. Aragtirma siireci OSB olan bir 6grenciye blok tabanli
kodlama 6gretimi nasil gergeklestirilmistir sorusunu yanitladigi i¢in bulgular baglig: altinda detayli bir sekilde

aktarilmigtir.
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Verilerin Analizi

Verilerin analizi hem uygulama siirecinde hem de uygulama sonrasinda gergeklestirilmistir. Uygulama
stirecinde arastirmacilar, giinliik olarak yaptiklar1 uygulamay: irdeleyerek, veriler baglaminda arastirmay1
yonlendirmislerdir. Uygulama sonrasinda yapilan analiz siireci ise verilerin analize hazirlanmasi ve analiz edilmesi
asamalarindan olugmustur. Verilerin analize hazirlanma siirecinde 6gretmen ve aile goriismelerinde elde edilen
ses kayitlarinin dokiimleri yapilmistir. Yapilan dokiimler daha once iki farkli arastirma siirecinde ayni gorevi
gergeklestirmig bir lisans 6grencisi tarafindan kontrol edilmistir.

Aragstirmaci giinliigi, aile goriismesi ve 6gretmen goriismesi dokiimleri her iki yazar tarafindan okunmus
ve kodlanmistir. Her iki yazarin arastirma sorularina cevap olusturacagini diisiindiigii tarihlerdeki goriintii kayitlart
izlenerek detayli analizleri yapilmistir. Ses kayitlarinin dokiimleri, aragtirmaci giinliiklerinin metinleri NVivo 10
programina aktarilmig, bu veriler NVivo 10 programi ile analiz edilmistir. Bu analizden elde edilen temalar
arastirma sorularina cevap olacak sekilde raporlastirilmistir.

Gegerlik, Giivenirlik ve Etik

Arastirmada, nitel arastirmalarin gegerliligi icin dikkat edilmesi gereken bazi durumlar g6z Oniinde
bulundurulmustur. Bunun igin;

1. Yari-yapilandirilmis goriisme sorularinin hazirlanmasinda, 6zel egitim alaninda ve nitel arastirma
yontemi konusunda ¢aligmalari olan ii¢ uzmandan uzman goriisii alinmustir.

2. Ogrencinin bilgisayar kullanimi1 kodlama konusundaki var olan performans diizeyinin belirlenmesi igin
li¢ alan uzmanindan uzman goriigii alinmistir.

3. Cesitli veri kaynaklari kullanilarak veri ¢esitlemesi saglanmistir (Brantlinger vd., 2005; Creswell, 2014;
Gay vd., 2006; Miles vd., 2014).

4. Aragtirmanin giivenirligi i¢in, bagimsiz olarak iki arastirmact verileri kodlayarak kategorileri
olusturmuglardir. Kategorileri karsilagtirarak, ortak ve ortak olmayan kategorileri irdelemislerdir. Yapilan
bu niteliksel tutarlilik ¢alismasinin yaninda niceliksel giivenirlik gergeklestirilmistir. Arastirmanin
glivenirligi Miles ve Huberman (1994) tarafindan 6nerilen Giivenirlik = Gortis Birligi / (Goriis Birligi +
Goriis Ayrilig1) x 100 formiilii ile hesaplanmustir (akt., Patton, 2002). ikinci yazar ile tema-alt temalar
baglaminda yapilan giivenirlik %98 olarak hesaplanmistir.

5. Aragtirmacinin uygulamay1 6gretim planina uygun olarak yiiriitiip yiiriitmedigini belirlemek ve plana ne
derece bagl kaldigini belirlemek amaciyla Uygulama Giivenirligi Formu kullanilarak uygulama
giivenirligi verisi almmistir. Hesaplamalar dogrultusunda uygulama giivenirligi %94 olarak
belirlenmistir.

6. Arastirma, 07/03/2020 tarihli 61923333/050.99/sayili Sakarya Universitesi Etik Kurul Onay1 ile
gerceklestirilmistir.

Bulgular
OSB Olan Bir Ogrenciye Blok Tabanli Kodlama Ogretimi Nasil Gergeklestirmistir?

Arastirmanin uygulama siirecinden 6nce dgrencinin uygulama igin (Code.org platformunda 6gretim
yapilabilmesi igin) gerekli 6n kosul becerileri saglayip saglamadigina dair arastirmacilar tarafindan gelistirilen
kontrol listesi uygulanmigtir. Kontrol listesi, 97 madde, dokuz boliimden (renkler, varliklar arasi iligkiler, sayilar,
islem bilgisi, geometri, yon kavramlari, fare ve klavye kullanim1 ve internet kullanim1) olugsmaktadir. Kodlama
Ogretimine baslamadan Once gerekli olan bu becerilerden ne kadarini gerceklestirdigini belirlemek iizere
degerlendirme oturumlar gerceklestirilmistir (19.02.2019 ve 21.02. 2019 tarihli goriintii kayitlar1). Performans
degerlendirmesi sonrasinda 6grencinin gerekli 6n kosul becerilerden dairenin ¢evresini hesaplama, 60 derecelik
ag1 ¢izme becerisine sahip olmadigi, diger becerileri yerine getirebildigi belirlenmistir. Gergeklestiremedigi
becerilerin gerekli oldugu kodlama asamasinda 6gretiminin yapilmasina yansitma toplantisinda karar verilmistir
(21.02.2019 tarihli yansitma toplantisi). Performans belirleme oturumu sonrasinda 6grenci ile yapilan deneme
dersinde 6grencinin Kurs 2’yi yapabilecegi ancak Kurs 1 itibari ile baslarsa programlama mantigin1 daha iyi
anlayacag goriisii ile arastirmacilar 6gretime Kurs 1’den baglamislardir.

Bu arastirmada kodlama 6gretimi Code.org iizerinde ikinci arastirmaci tarafindan birebir 6gretim seklinde
gerceklestirilmistir. Arastirmacilar Ogrenciye Ogretim yontemi olarak, dogrudan Ogretim yOntemini
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benimsemislerdir. Bu dogrultuda Code.org’un Kurs 1 sayfasinda yer alan agamalar1 model olma, rehberli
uygulamalar ve bagimsiz uygulamalar olacak sekilde boliimlere ayirarak uygulama Oncesinde planlamasini
yapmiglardir. Haftada iki farkli giin birer saat olarak yapilan uygulamanin siireglerine Sekil 1’ de yer verilmistir.

Sekil 1
Uygulama Siireci
Dersi planlama ve

araglarimu
hazirlama

Aragtirmacilarin
Uygulama sonrasi ders 6ncesi

dersin izlenerek hazirliklart ve
degerlendirilmesi planlar kontrol
etmesi

Aragtirmact
glinl{igiiniin Uygulama
yazilmasi

Birinci derste arastirmaci tablet bilgisayarda model olmus, masa istii bilgisayarda dgrencinin ayni basamagi
uygulamasini istemistir. Birinci ders sonunda 6grencinin model olma basamagma ihtiyag duymadigi goriintii
kayitlari izlenerek karar verilmistir. Bundan sonraki derslerde model olma asama sayis1 azaltilarak agirlikli olarak
rehberli uygulama ve bagimsiz uygulama asamalarina yer verilmistir.

Kurs 1, yedi oturumda; Kurs 2, 11 oturumda gergeklestirilmistir. Oturumlarda yer alan ders sayist
ortalama ders siiresinin 40-50 dakika siirecegi sekilde planlanmigtir. Buna gére bazi oturumlarda tek ders
islenmistir. Ornegin Kurs 2, “11. Sanatc1: Hata Ayiklama” dersi 25.04.2019 tarihinde tek ders olarak islenmistir.
Ote yandan 06.05.2019 tarihli Kurs 2, “14. ikilik Bileklikler”; “15. Biiyiik Olay” ve “16. Flappy” derslerinin tiimii
40 dakika siirmiis ve ii¢ ders olarak iglenmistir. Derslerin planlanmasinda siire ve ders konu biitiinliigliniin olmasi
dikkate alinmistir. Kurs 1 ve Kurs 2’ye iliskin detaylar Tablo 2’de verilmistir.

Tablo 2
Code.org Platformunda Islenen Dersler ve Siireleri

Tarih Ders adi Toplam siire
01.03.2019 Kurs1: Ders 1, 2,3, 4 00:31:18
04.03.2019 Kurs 1: Ders 5, 6, 7 00:46:01
07.03.2019 Kurs 1: Ders 8, 9, 10 00:44:38
11.03.2019 Kurs 1: Ders 12, 13 00:27:02
14.03.2019 Kurs 1: Ders 14 00:42:08
18.03.2019 Kurs 1: Ders 15, 16 00:48:24
21.03.2019 Kurs 1: Ders 17, 18 00:45:13
25.03.2019 Kurs 2: Ders 1, 2,3 01:11:24
28.03.2019 Kurs 2: Ders 4 00:33:09
04.04.2019 Kurs 2: Ders 5, 6 00:48:53
11.04.2019 Kurs 2: Ders 7 00:10:37
15.04.2019 Kurs 2: Ders 8 00:29:00
18.04.2019 Kurs 2: Ders 9, 10 00:25:45
25.04.2019 Kurs 2: Ders 11 00:38:19
02.05.2019 Kurs 2: Ders 12, 13 00:48:33
06.05.2019 Kurs 2: Ders 14, 15, 16 01:38:51
09.05.2019 Kurs 2: Ders 17 01:18:24
13.05.2019 Kurs 2: Ders 18, 19 01:21:55

OSB Olan Bir Ogrencinin Blok Tabanh Kodlama Ogretiminde Basaris1 Nedir?

Bu uygulama sonucunda 6grenci 342 seviye tamamlamis, 7372 kod satir1 kullanmistir. Sekil 2’de
platformdaki veriler sunulmustur.
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Sekil 2

Katilimcimin Uygulama Siirecindeki Performansi

Kodlama Ogreniyorum

Assigned to: Course 1

© Edit Section Details W Switch section:
Progress Text Responses Assessments/Surveys Projects Stats Manage Students

Name Completed Levels Lines of Code

342 7372
Katilimer Kurs 1 ve Kurs 2 olmak tizere toplamda iki kurs ve 37 ders bitirmistir. Kurs 1°deki 11. ders
“Spelling Bee” adinda Ingilizce Puzzle etkinligi olmasi nedeniyle gerceklestirilememistir. Verilerde bu asamanin
yapilmadig1 goriilmektedir. Kurs 1’de iki asamadan olusan 17. dersin bir kisminin yapilmamig olarak

goriinmesinin nedeni, bu dersin bir asamasinin bilgisayarsiz etkinlik olmasidir. Sekil 3°te katilimcinin Kurs 1°de
tamamladigi, Sekil 4’te ise katilimcinin Kurs 2’de tamamladigi dersler goriilmektedir.

Sekil 3
Katilimcimin Kurs 1°de Tamamladigi Dersler

< View ali sections

Kodlama Ogreniyorum

Assigned to: Course 1

Progress Text Responses Assessments/Surveys Projects Stats Manage Students

Select a course or unit View By

© Edit Soction Dotaily W Switch section

Course 1 v Lessons

Lessons attempted in Course 1
Lesson n 2|3 |@9|s| 6|2 (8|90 W|2|®|w|s|% 12| %

Sekil 4

Katilimcinin Kurs 2°de Tamamladigi Dersler

Kodlama Ogreniyorum

Assigned to: Course |

Progress Text Responses Assessments/Surveys Projects Stats Manage Students

Select a course or unit View By

© Ldi Soction Detads W Switch section

[course 2 Bl Lessons

Lessons attempted in Course 2
Lesson nJJAss7a§mnlzuu|s\snmn

Arastirmacilar dnceki sayfalarda belirtildigi iizere 6gretime, dgrencinin yas araliginda olan seviyeden
degil baglangic seviyesinden baglamislardir. Uygulama sirasinda dgrencinin Kurs 1°de sikilmadigi ve agamalarda
¢ok az da olsa hatalar yapip hatalarin1 buldugu goézlenmistir. Ayrica dgrencinin “Ben Kurs 1’1 de sevdim”
seklindeki ifadesi, bu asamadan baslamanin O6grenci icin sikict degil daha ¢ok yapict oldugu kanisim
desteklemektedir. Bu baglamda daha once kodlama konusunda 6n calismasi olmayan o6zel gereksinimli
Ogrencilerin bu asamadan baglamalarmin hem yapabildikleri basamaklar itibari ile kendilerini basarili
hissetmelerini saglamakta; hem de kodlama mantiginin temelini daha iyi oturtmakta oldugu séylenebilir.

On kosul becerilerinin degerlendirilmesi siirecinde yon kavramlarina sahip oldugu gézlenmis olmasina
ragmen; uygulama siirecinde yer alan ve Sekil 5’te bir etkinlik 6rnegi verilen labirent agamasinda 6grencinin yon
kavraminda sorunlar yasadig1 goriilmiistiir. Bu durumda arastirmacilar, bu 6nkosul beceriyi 6grencinin bagimsiz
ve istenen diizeyde yapamadig1 goriisiinii benimsemisler ve ¢alisma kagitlar1 hazirlayarak ailesinin rehberliginde
calismasini istemiglerdir. Aile is birligi ile bu konuda gelisme kaydedilmistir.
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Sekil 5

Katilicimin Zorlandigi Labirent Asamast

) Ogrencinin en ¢ok zaman harcadig1 ve ayn1 zamanda motive oldugu asamalar tasarim asamalar1 olmustur.
Ogrenci bu asamalarda onceki seviyelerde edindigi ilerletme, dongii, kosul gibi becerileri kullanarak oyun,
diyalog, ¢izim gerceklestirmistir. Sekil 6’da 6grencinin tasarladigi ¢izimlerden bir 6rnek yer almaktadir.

Sekil 6

Katilimcimin Code.org’da Bir Tasarimi

Seninle arkadas
olalim muBir
arkadas
bularmiyorum

Bu tasarimda 6grenci ¢ok eglendigini ifade etmistir (18.03.2019 tarihli goriintii kaydi). Arastirmacilar
diriinleri incelediklerinde 6grencinin yazmis oldugu diyalogun 6grencinin i¢ sesini yansitmis olabilecegini
giinliiklerine aktarmiglardir. Bir bagka ifade ile katilimecinin arkadas edinmek istedigini, bu durumu tasarimda ifade
etmek istedigini diistinmiiglerdir. Bir diger bulgu olarak; 6grencinin en ¢ok sevdigi etkinlik “Play Lab: Create a
Story”, sevmedigi ve en ¢ok zorlandig1 etkinlik ise Sekil 7°de goriilen Kurs 2, “Ders 11: Sanat¢i: Dongiiler”
etkinligi olarak belirlenmistir. Cemberin ¢evresini hesaplama, karaktere gemberin agisina gére yonerge verme gibi
asamalari olan seviyelerde olduk¢a zorlanmuistir.

Sekil 7

Katilimcinin Zorlandigi Bir Asama

Instructions

How many degrees are in a circle?

3 Qj_l_ Loop the blocks te create a circle of colors.

move [ETEEED by (1) pixels r
;etcolor random color
tumn G083 by ) degrees move [ETEGED by (53 pixels
- A turn ([(ZEA by ) degrees turn [GELTEA by ) degrees
See a solution

OSB Olan Bir Ogrenciye Blok Tabanh Kodlama Ogretim Siirecinde Karsilasilan Problemler Nelerdir?
Nasil Coziimlenmistir?

Bu baglik altinda; 6grencinin davranig problemleri, kodlama 6gretiminde kullanilan aragtan kaynakli
problemler ve Code.org platformunun kullaniminda kargilasilan problemler olmak iizere arastirma siirecinde
karsilasilan ii¢ temel sorun yer almaktadir.
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Ogrencinin davranis problemleri siirekli ve dersi sabote eder hale geldiginde arastirmacilar
degerlendirme toplantisinda birtakim uygulama kurallarinin konulmasi gerektigine karar vermislerdir. Bu karar
iizerine kurallar olusturularak 6grenci ile izlerlik sdzlesmesi imzalanmis, kurallara uydugu takdirde uygulama
yapabilecekleri belirtilmistir. Bir baska karsilasilan problem, dgrencinin bilgisayarsiz etkinliklerdeki motivasyon
disiikliigii olmustur. Bilgisayarsiz etkinlikler bagka bir masada gerceklestirilse de 6grenci siirekli bilgisayar
ckranina bakmak, bilgisayara dokunmaya calismak gibi davranis problemleri gdstermistir. Bu durumda;
bilgisayarsiz etkinlikleri miimkiin oldugunca dersin basinda yapmak, miimkiin degilse bilgisayarsiz etkinlik
sirasinda bilgisayarin monitdriinii kapamak ve bilgisayarsiz etkinlige olan ilgisinin sézel pekistireglerle
pekistirilmesi seklinde ¢oziime gidilmistir.

Kodlama ogretiminde kullanilan aracgtan kaynakli problemler ise 6grencinin kodlamayr masa iistii
bilgisayarda degil, tablette yapmak istemesi ile ortaya ¢ikmigtir. Tablette kodlamay1 gergeklestirmek 6grenci icin
zorlayict olmugtur. Tablette ¢ift parmak kullanimi, diger elinin ekrana degmesi, tikladiginda istedigi sekmeye
girememe (ekranin algilamamasi), yanlis sekmeye girme gibi sorunlarla karsilasilmistir. Ayrica; tablet ekranina
uzun kod yazildiginda bir biitiin olarak goriilememesi, kaydirma ¢ubugu ile asag1 yukar1 yapilmasi da bir sorun
olmustur (07.03.2019 tarihli goriintii kaydi). Bu gibi sorunlarla karsilagsan aragtirmacilar 6grencinin masaiistiinde
daha basarili oldugunu agiklamiglar, arastirmada tablet kullanimina son vermisglerdir.

Code.org platformunda karsilasilan problemler; bazi asamalarin Ingilizce temelli aligtirmalarinin olmasi
ve arastirmacilarin dilinde ¢evirisinin olmamasidir. Ders 6ncesi hazirliklarda bu durum dikkate alinarak ekranlarin
cevirileri yapilmis, ekran {izerine katilimcinin dilinde ¢eviriler postitlere yazilarak yapistirtlmistir. Bazi derslerdeki
etkinlikler Ingilizce puzzle etkinlikleri igerdiginden o dersler 6grencinin dilinde islenememistir. Ayrica derslerin
dgretmenler icin yol gosterici videolarmin Ingilizce olmasinin; uygulamalarinda Code.org kullanmak isteyen
ancak Ingilizce bilmeyen 6gretmenleri siirlandirabilecegini gostermektedir.

Blok Kodlama Ogretiminin OSB Olan Ogrenciye Ne Gibi Katkilar1 Olmustur?

Kodlama 6gretiminin 6grenci i¢in hedeflenen ve hedeflenemeyen katkilar sundugu belirlenmistir. Bu
katkilar Tablo 3’te sunulmustur.

Tablo 3
Kodlama Ogretiminin Ogrenciye Katkilar
Alt temalar Kategoriler
Problem ¢6zme becerilerini gelistirme
Aragtirmanin beklenen katkilari Kendini yonetme becerilerini gelistirme

Uretimde bulunmaya motive etme

Ingilizce kelime dagarcigmin artigt

Bilgisayar becerilerinde geligme (6r. ekran goriintiisii alma, ¢ikt: alma)
Aragtirmanin beklenmeyen katkilari Sosyal becerilerde gelisme (6r. selamlagma, iletisim baslatma)

Ses hassasiyetinde azalma

Tartisma

Bu arasgtirmanin amaci OSB olan bir dgrenciye kodlama 6gretimi siirecinin ayrintili bir sekilde
aktarilarak; 6grencinin kodlamada elde ettigi kazanimlarin, siirecte karsilagilan problemlerin ve ¢6ziim onerilerinin
incelenmesidir. OSB olan bir dgrenci i¢in dogrudan 6gretim yontemi ile planlanan kodlama becerisi 6gretim
oturumlari, ¢calismanin 6grenci agisindan kazanimlari, karsilagilan problemler ve ¢éziim Onerileri ¢esitli veriler
analiz edilerek ortaya konmustur. Bulgular, kodlama 6gretimi siirecinin sonucunda 6grencide 6nemli kazanimlar
elde edildigini gostermistir. Ogrenci, Code.org platformunda birinci ve ikinci diizeyi, arastirmaci gozetiminde
verilen yardim diizeyi azaltilarak basartyla bitirmistir. ikinci diizeyinin son iki dersini hi¢ yardim almadan
tamamlamis ve kodlama becerileri konusunda bagimsizlasmistir. Ozel gereksinimli bireylere bilgisayarda
kodlama &gretimi siirecinde tipik gelisen gocuklara uygulanan yapilandirmaci yaklasimdan ziyade dogrudan
ogretim kullanilmasinin daha iyi bir baglangi¢ oldugu belirtilmektedir (Basham & Marino, 2013; Israel, Wherfel
vd., 2015; Taylor, 2018; Taylor vd., 2017). Bu agidan ¢aligmamizda dogrudan 6gretimle baglayarak yardimin
giderek azaltilmasi ve 6grencinin bagimsizlasmasi bulgusu alan yazindaki ¢alismalarin bulgulariyla tutarlidir
(Taylor vd., 2017). Ayrica bu ¢alismada 6grencideki yardim diizeyini 6grencinin ihtiyaglar1 dogrultusunda vererek
Ogrencinin kendi yapabildiklerini gérmesi, 0z giiven gelistirmesi ve ihtiyaci oldugunda yardim istemeyi 6grenmesi
gibi ek kazanimlar da elde etmistir.

Bu arastirmayla katilimecinin teknolojiye olan yogun ilgisinin kodlamaya yonlendirilmesiyle katilimcinin
ileriye doniik kariyer planlamasina katkida bulunuldugu goriilmistir. Katilimc1 “Ben kodlamaci, yazilim
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miihendisi olacagim.” seklinde ifadelerde bulunmustur. Bu durumda, STEM kapsaminda yapilan egitimlerin
bireylerin kariyer planlamasi i¢in 6nemli katkilar sundugu goriisiinii desteklemektedir (Israel, Wherfel vd., 2015;
Kalelioglu, 2015; Knight, Wright, Wilson vd., 2019; Lee vd., 2020; Shattuck vd., 2014; Wei vd., 2013). Bu
calisma, katilimcinin ilgi alan1 dogrultusunda kariyer plani yapmasina olanak saglanmistir. Ayrica blok tabanl
kodlama platformunun hem eglenceli hem de temel programlama mantigiyla 6grencilerin ileri diizeydeki bilgi
islemsel diisiinme ve programlama becerilerini edinmelerinde temel olusturdugu belirtilmektedir (Israel, Pearson
vd., 2015). Alanyazinda Code.org gibi platformlarda blok tabanli kodlama uygulamalari ile tipik gelisim gosteren
cocuklarin programlama becerilerini &grendikleri, bu becerileri edinmeye iliskin motivasyonlarinin arttig
belirtilmektedir (Barradas vd., 2020; Lambi¢ vd., 2020; Munoz vd., 2018). Bu siiregte OSB olan katilimcinin da
temel diizey alistirmalardan, tasarim siirecine kadar gerceklesen tiim agamalarda eglendigi ve motivasyonunun iist
diizeyde oldugu goriilmiistiir.

Arastirmada hedeflenmeyen ancak siirecte 6grencide olumlu gelismelerin goriildiigii durumlar tespit
edilmistir. Katilimeinin ses hassasiyeti hem aragtirmacilar tarafindan gézlenmis hem de ailesi ve gretmeni
tarafindan belirtilmistir. Arastirmanin basinda bilgisayarsiz etkinlik videolarmi izlerken sesin agilmasina izin
vermemesine ragmen, tasarimin igerisine ses ekleme gibi etkinliklerin yer aldig1 asamalarda sesi agarak, sesleri
dinledigi gozlenmistir. Bu durum arastirmanin 6grenciye sagladigi bir katki olarak ifade edilebilir. Bir baska
katkis1 ise &grencideki ingilizce kelime dagarciginin artisi ve Ingilizceye olan ilgisinin artmasidir. Google
Translate platformunu kullanarak yardim almadan komutlar1 adlandirmaya g¢alismasi, arastirmanin 6grencideki
problem ¢6zme ve bagimsizlasma becerilerine katki sundugunu gostermektedir. Alan yazinda bilgi islemsel
diisinme ¢alismalarinin en énemli katkilarindan biri olan problem ¢dzme becerilerinin bu durumda gézlendigini
soylemek miimkiindiir (Elsahawy vd., 2020; Geist, 2016; Israel, Pearson vd., 2015; Israel, Wherfel vd., 2015; Kale
& Yuan, 2021; Kalelioglu, 2015; Taylor, 2018; Taylor vd., 2017).

Arastirmada elde edilen bir diger bulgu ise dogrudan 6gretim yontemi ile desenlenen 6 gretim siirecinde
Ogretmende tablet bilgisayar, 6grencide masa iistii bilgisayar ile kodlama asamalarinin gerceklestirilmesinin
dgrenci motivasyonunu arttirmasidir. Bu durum dgrenciye bir basamag iki kez izleme firsat: sunmustur. Ogrenci
bir 6gretim oturumunda dgretmenin model oldugu tablet bilgisayar {izerinde uygulamalarini yapmak istemistir.
Tablet bilgisayar iizerinde yaptig1 kodlama etkinliginde farkli yerlere tiklamasi, kod satirinin hepsinin ayni sayfada
goriinmemesi gibi sorunlar ortaya ¢ikmis, 6grencinin motivasyonunun diismesine neden olmustur. Béyle bir beceri
ogretiminde Ggrencinin fare tutma, fare ile komut verme konusunda sinirliligi yok ise masa {istii bilgisayarda
yapilmasinin daha uygun oldugu belirlenmistir. Fare kullanimi da 6zel gereksinimli 6grenciler igin bazen gii¢ bir
beceri olabilmektedir. Ayrica bilgisayar kullanma konusunda yeterliligi olmayan 6grenciler i¢in de sinirlilik
yaratabilmektedir (Israel, Pearson vd., 2015). Bu bulgudan yola ¢ikarak 6n kosul becerilerinin degerlendirilmesi
ve Ozellikle bu becerilerin test edilmesi kodlama 6gretimi i¢in dnemli bir asama oldugunu sdylemek miimkiindiir.

Katilimer sadece programlama konusunda beceriler edinmemis; bunun yaninda kaydettigi belgeyi
bilgisayarda bulma, ekran goriintiisii alma, yazicidan ¢ikt1 alma gibi daha 6nce sahip olmadig1 beceriler de
edinmistir. Alan yazinda da programlama o6gretimin sadece miihendislik alaninda kariyer edinimine katki
sunmadig1, giinliik yagamda bu becerilerin kullanilabilecegi veya baska meslekler edinilse de bu becerilere ihtiyag
duyulacag belirtilmektedir (Arfe vd., 2020; Israel, Wherfel vd., 2015; Wright vd., 2020). Boylece katilimcimiz
bu dgretim sirasinda ileride kullanabilecegi becerileri de dagarcigina katmustir.

Gergeklestirilen bu ¢aligmada OSB olan 6grencinin blok tabanli kodlama platformunda basarili oldugu
gorilmiistiir. Knight, Wright, Wilson ve digerlerinin (2019) de belirttigi iizere OSB olan bireylerin bilgisayarda
blok tabanli kodlama konusunda basarili olduklar1 goriilmektedir. Bu konuda daha c¢ok calismaya ihtiyag
duyulmakta ve sadece kuramsal bazda degil, uygulamada yer alan 6gretmenlerle 6zel gereksinimli 6grencilere
nasil bilgi islemsel diisinme becerilerinin 6gretilecegi, hangi platformlardan hangi 6gretim yontemleri ile
sunulacag1 konusunda ¢aligmalar yapilmasi gerektigi goriilmektedir.

Bu caligma, teknolojiye ilgi duyan, OSB olan bir 6grenci ile gergeklestirilmistir. Elde edilen veriler bu
cerceveden degerlendirilmelidir. Kodlama igin 6n kosul becerileri saglamayan 6grencilerin de 6gretimine iligkin
calismalarina yer verilebilir. Kodlama becerilerinin 6gretiminde bireylerin kazandig1 bir beceri de is birligi yapma,
ortak ¢oziimler tretmedir (Israel, Wherfel vd., 2015; Karp & Maloney, 2013). Bu ¢alisma birebir 6gretim
ortaminda gerceklestirildiginden. Katilimciya bu beceriler kazandirilamamustir. Tleriki arastirmalarda kodlama
becerilerinde OSB olan 6grencilerin is birligi yapma diizeylerindeki gelismeler de incelenebilir.
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Yazarlarin Katki Diizeyleri

Arastirmacilar arastirmanin her asamasinda ortak olarak ¢alismiglardir. Birinci yazarin verilerin analizi
ve ¢alismanin raporlanmasinda daha fazla katkisi1 olurken, ikinci yazar verilerin toplanmasi asamasinda daha fazla
katk1 sunmustur.

Tesekkiir

Arastirmamizin katilimcist  dgrencimize, Ogrencimizin gerceklestirdigimiz uygulamalara katilimi
konusunda bize yardimei ve destek olan velisine, ¢alismamiza degerli fikirleriyle katki sunan Dr. Ogr. Uyesi Onur
Isbulan’a ve uygulamalarmn video kaydina almmasinda yardimei olan sevgili dgrencimiz irem Avlar’a
tesekkiirlerimizle.
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