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Abstract

In this study, it is aimed to determine the opinions of special education teacher candidates regarding usage of
digital learning materials in special education in their experience and reveal favorite digital learning materials
platforms and reasons for preference. This study was designed with the phenomenological research method, and
the participants of the research consisted of 49 freshman pre-service teachers of special education at a large
university in the academic year of 2014-2015, Turkey. Research was continued for a total of 14 weeks: The first
6 weeks learning of digital learning material (DLM) tools, second 6 weeks learning augmented reality tool, 1 week
developing materials and the last week interviewing with special education teacher candidates. Inductive content
analysis was used in analyzing the data. Teacher candidates having their education at private institutions have
stated that they wish to improve and use DLM. DLM is essential concerning increasing academic, social, self-care
and communication skills. Additionally, teacher candidates have stated that DLMs support teachers with lower
costs and time, student engagement, ease in preparation, fun and useful outcomes, and increase the variety and
sources of materials. Participants have mentioned that unless the required technical equipment is provided,
developing and using DLMs will not be possible.
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teachers, using DLM for disabled students.
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With many changes taking place in the world, it is seen that schools and school structures have been
formed from individual learning levels to popularization and then to a global change. Over the last 25 years, the
education system has been formed by global factors through the needs and in these forms. The innovation factor
takes place at the forefront. In addition to this change, using technology in the classrooms have increased, and both
student and teacher competencies have been organized according to this change. Systematically, integrating
technology to the educational environments has improved and the roles of the teachers have begun to change in
this process. The development of technology has increased not only in public education but also in special
education, in particular. Special education is an education carried out at appropriate environment and training
programs by personnel specially trained to meet the educational and social needs of individuals in need of special
education (Ministry of National Education [MoNE], 2006).

For the individuals who need special education to learn different concepts and skills, different
arrangements should be made. These individuals also require systematical training. Individuals with intellectual
disabilities show differences within two standard deviations in terms of intellectual functions, corresponding to
those with deficiencies and restrictions in conceptual, social and practical adaptation skills, and these
characteristics are revealed at the period of development before the age of 18 (Ministry of National Education
[MoNE], 2008). It can be said that a significant part of the problems is related to attention due to reasons such as
difficulty in remembering of individuals with intellectual disabilities, weakening of visual and auditory perception
(Beirne-Smith, Patton and Kim, 2006). For this reason, the materials to be used in education of individuals with
impairments should be individualized more. Since the education environments and curricula existing in schools in
Turkey have been prepared and conducted considering students with typical development, this situation forms
serious limitations for the students with disabilities to get benefit from these environments and curricula (Dogru,
2009). Developing teaching materials privately for each student is difficult and time-consuming. While people
creating the materials should have the sufficient expertness on pedagogy, technology and the field, they should
also know the characteristics of the trained student well. The most qualified individuals possessing all these
characteristics and ability to solve these problems are special education teachers. It has been noticed that special
education graduates have difficulties more about the deficiency of material, with existing materials inappropriate
for special education, and failure to replace the following materials (Cetin, 2004).

Most studies in the literature show that digital learning materials are more effective in the subject of
gathering and directing attention in regard to static learning materials. While these materials provide short-term
recall, digital learning environments supported by diagrams help students construct the knowledge (Chiou, Huang
and Hsieh, 2004; Huang et al., 2012; Schwier, Misanchuk and Boling, 2000). When the required characteristics
for the education of individuals with intellectual disabilities are taken into consideration, it is seen that Digital
Learning Materials (DLMs) are significant sources to support individuals with intellectual disabilities. There are
many studies in the literature, that show the importance of technology in the education of individuals with
disabilities. For instance, Seo and Woo (2010) developed a computer program for teaching mathematics for
students with learning difficulties in their study and determined that the computer program was effective. In the
study of Silbir (2011), a Turkish literacy package for the students with hearing impairments was developed and it
was determined that the application designed increased students' Turkish literacy skills. Liu and Hong (2006) has
developed a learning support system to provide after-class learning care through smart phones and the General
Packet Radio Service (GPRS) network in their study. As a result of the research, students with hearing impairments
and their parents pointed out that the network which is a facilitator for interaction with teachers are effective for
home education. Keser and Ozdemir (2017) suggest the use of visual and interactive materials to solve the
difficulties that students experience while learning vocabulary in their study. Special education teachers are
interested in having more advanced teaching materials such as audio and TV for teaching (Udoba, 2014). However,
the most important point is providing properly constructed materials to be used in the classroom for students who
need special education. However, the literature shows that special education teachers are experiencing lack of
materials when applying methods (Cetin and Sen, 2017, Griffin et al., 2009).
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Specially trained teachers are the most qualified to prepare the necessary documents for an individual
student’s characteristics. With the development of technology and software, there are a lot of online and offline
material development environments where teachers can easily develop materials in a few steps. The popularity of
these environments should be started at faculties of education that educate special education teachers. Faculties of
education are among the most important institutions for teacher candidates to expand and maintain technology by
means of the education and effective use. This type of foundation contributes highly to both integration of
technology and training students with disabilities. Giving lectures about material development to the teachers who
have sufficient pedagogic and content knowledge will be important both for developing the materials which
students will need and for financially achieving savings in terms of national economy. Since there are serious
doubts about maintaining the materials prepared by companies, the teachers who are active in education
environment provide sustainability for the materials and initiate source maintainability. This will serve to fulfill
the great need of material which is lacking in countries for the individuals with disabilities.

The professional development of teachers who work in the field of special education is crucial (Mulvey,
Chiu, Ghosh and Bell, 2015). In this professional development, it is vital to individualize the teaching and to
prepare materials for this. Because, classroom aid with proper literacy strategies and materials will contribute
greatly to the development of reading and writing skills of children with intellectual disabilities (Akgamete, 2003).
In this context, it is important to learn about the views and experiences of teacher candidates who will be future
special education teachers in terms of developing and using DLMs. Experience-related feedback from learning
with these technologies will be an important source indicating the fields and areas attention should be given in the
integration. Not only using DLMs in the classroom, but also knowing what kind of tendencies they have about
improving themselves and future expectations will be an important source for constructing the programs and giving
necessary education.

In this study, it is aimed to determine the opinions of special education teacher candidates regarding usage of
DLMs in special education in their experience and reveal favorite DLMs platforms and reasons for preference. In
respect to this aim, the sub goals to find answers are below:

1. According to special education teacher candidates, what are the advantages and disadvantages of using
DLMs materials in education for students with disabilities?

2. According to special education teacher candidates, what are the advantages and disadvantages of using
DLMs in education for special education teachers?

3. What kind of digital learning materials do special education teacher candidates prefer to use for special
education outcomes? Why?

Method
Research Model

In this research, phenomenological study is preferred to determine the form of utilization of digital
learning material and augmented realty in special education based on experiences of pre-service teachers studying
at special education department. Phenomenological study is to explicate the meaning, structure, and essence of the
live experiences of person, or a group of people, around a specific phenomenon (Christensen, Johnson and Turner,
2010). Phenomenologists are concerned with understanding social and psychological phenomena from the
perspectives of people involved (Welman and Kruger, 1999).

Study Group

Research has been performed with 49 teacher candidates having education at special education
department in 2014-2015 scholar year. The ages of the students participating in the research vary from 17 to 22.
Seventy percent of these are female, and 30% of these are male students. Students formerly have basic computer
skills, and they had taken basic computer education. In addition, before the application, students had taken “Special
Education Course” in relation to their department and “Introduction to Psychology “and “Introduction to Education
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Science” courses” in relation to the teaching profession. During the implementation period, they had continued to
take “Individuals with Intellectual disabilities and Education,” “Individual Differences and Psychological
Approaches Education,” and “Educational Psychology” courses.

Data Collection Tool

To obtain data for this research, semi-structured educational forms of digital learning material (EFDLM)
was used. The EFDLM consists of two parts. Questions which help to evaluate materials formed by teacher
candidates take place in the first part. In the second part, the questions to determine their opinions about using
DLMs take place. The interview form has been prepared to obtain in-depth information appropriate to the interview
question preparing techniques. The first part consists of nine open ended questions, and the second part consists
of five open ended questions. Questions consisted of three main themes to reveal the reason for developing and
preferring digital learning materials, their experiences, and the place in the teaching profession. The form took its
ultimate state after the feedback was taken from the experts.

Data Analysis

In the process of research, face to face interviews were performed with the students who took this lesson.
The interviews took average 20 minutes each. At the end of the process, teacher candidates filled out an EFDLM
form to evaluate their prepared materials that they had been delivered by hand. Data obtained from the interviews
with each student were put into inductive content analysis after they were transcribed. Data were coded in two
loops. The first loop used contrast coding and in vivo coding; the second loop focused on coding and pattern
coding. To lend credence of the qualitative data, some strategies were offered such as diversification
(triangulation), long term interaction, expert examination, and participation verification (Linkoln and Guba, 1985;
Meriam, 2009; Patton, 2014). Also, in this research, to lend credence, two experts studied with the implementer
during the research. Experts gave feedback about monitoring the process, evaluating the process, reviewing the
raw data and suitability of the processes. Besides the number and characteristics of the participants, the way they
were chosen, data collection tools used in the research, and clarification of analysis techniques were considered in
a detailed way increase the plausibility of the research (Creswell and Miller, 2000). The data collection tools and
analysis techniques which were used in the methodology dimension of the research were explained in detail. In
the qualitative research, “detailed description” can be made to provide transmissibility (Meriam, 2009). While
presenting the findings, data gained via interviews were presented after interpreting. The transmissibility of the
research was tried to provide supporting themes after data analysis with direct quotations.

Research Process

This survey was performed with 49 teacher candidates who were students at Special Education
Department during the 2014-2015 spring semester. Students took the basic computer lessons (office programs,
basic concepts, saving, and using the internet etc.) and special teaching methods lessons for 14 weeks. For this
survey, students participated for 4-hours per week in the computer lab. The digital learning materials used in the
study consisted of the samples which were previously determined and experienced. Some of these were Prezi for
presentation, Edraw Max for mind mapping, Eclipse Crossword for interactive crossword puzzle, Tondoo for
digital cartoon tools, My eBook makers for e-book tools, Movie Maker for video, Metio for augmented reality,
and Junaio for matching with smartphone. Figure 1 summarizing the process is given below.

The lessons were performed by the researcher who was an expert at Computer and Teaching Technologies
Department, had attended several seminars on students with intellectual disabilities, and had been conducting
computer lessons at the Special Education Department for four semesters. Additionally, a special education expert
had given consultation to the researcher. The researcher has studied with the students for three and a half months.

The researcher and teacher candidates studied on DLM tools and adapted for individual characteristics
subjects. Before the research, an education material evaluating form appropriate for their field was prepared with
the students, and the students were informed about how educational software might be appropriate to their own
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field. Supporting the students both in lesson environment and a social network environment, the programs were
announced to the students. The materials were introduced to students each week, and the students were asked for
developing materials appropriate for their department and acquisitions. The obtained materials were stored to a
social media group which was used for extracurricular activities.

¢ Digital learning material tools were taught for 6 weeks
*The digital learning materials' types and tools utilized in the research are Prezi for presentation, Edraw
Max for mind map, Eclipse Crossword for interactive crossword puzzle, Tondoo for digital cartoon
tools, Myebook makers for e-book tools, Movie Maker for video
™
¢ Augmented reality tools were taught for 6 weeks
e Augmented reality tools utilized in the research are Metio for creating augmented reality and Junaio
for matching with smartphone.
S
‘\
¢ Students prepared educational metarial by using tools which they had learnt.
\
e Interviews were conducted.
Fourth stage:
1 week J

Figure 1: Research process.

At the end of the sixth week, the studies on digital learning materials and augmented reality technologies
were performed with the students. The general focal point of the lessons was individuals with visually impairments
and hearing impairments. The subjects above were studied for six weeks with the students, and in the recent weeks,
various studies on the use of augmented reality for students with visual and hearing impairments were performed.
These studies especially incorporate the technologies in which students can use with extracurricular activities.

At the end of each lesson, assignments were created, applications were performed using DLM development
tools which they had learnt previous weeks, and these applications were saved to the storage space. In the last
week, the researcher had students fill in the interview form which was prepared with the help of an expert to get
benefit from students’ experiences, as well as interviews were conducted lasting an average of 20 minutes with
the teacher candidates.

Findings

The patterns gained after the data analysis about developing and using digital learning material at the end
of the interviews made with teacher candidates take part in Figure 2.
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Use of DLM and AR on Special Education

In terms of
students

Having fun learning

while learning quickly

Positive

In terms of
teachers

negative

Figure 2: The patterns revealed after interview.

After analyzing Figure 2, it was seen that the opinions of teacher candidates about DLM using and
developing differ at two main patterns. These two patterns take part in two main topics as student and teacher.

1. According to special education teacher candidates, what are the advantages and disadvantages of
using DLMs in education for students with disabilities?

Teacher candidates stated that DLMSs are a supplementary factor for learning of students with disabilities
DLMs could be used in the lesson activities.

Theme Quotations
P33*: DLM would likely help writing especially for visually impaired people because DLM
incorporates lots of different advantages like audio-visual equipment, aiding use...
P38: It might be a supportive method from education to health as disabled students need to
learn not only academic education but also daily life ability.

Supplementary factor

P6. ...DLM can help disabled students understand quickly, gather attention, and ensure
permanent learning; also, DLM can be used in the classroom easily if all technical
requirements are full complemented.

P40: DLMs which have been developed by teachers can ensure disabled students both in-class
training and extracurricular training; also, DLM can be used by families whose children have
handicaps.

Supplementary factor +
lesson activities

*P is an abbreviation for the participant

The reason these teacher candidates might have these opinions regarding DLMs and how it supports
learning might be that the DLMs can be used academically in and out of school and providing mobility.
Additionally, teacher candidates think that DLMs would be a significant resource to increase the creativity of
students with intellectual disabilities, accelerating learning, and teacher candidates stated that DLMs would

2019, 20(1)


http://tureng.com/tr/turkce-ingilizce/quotations

USAGE OF DIGITAL LEARNING MATERIAL IN SPECIAL EDUCATION 125

increase the interest of students and provide more fun in learning. In addition to these, DLMs provide daily life
experiences for students with disabilities.

Theme Quotations
. . P7: DLM is the best way to increase the creativity of disabled students due to offering true
Increasing the creativity life opportunities.

P34: Because of the audio and visual properties involved, DLM contributes to accelerated

Accelerating learning learning for students.

P10: DLM is the most valuable for education especially for students who have handicaps, as

Fun in learning DLMs make courses attractive and enjoyable.

P23: DLM gives us a chance to transform real life to virtual world. In this case in class,

L . students gain Daily life experiences, and we can prepare disabled student for daily life in
Daily life experience class.

P27: In disabled individuals, since the real-like materials are important, using augmented
reality as a model, he/she can develop learning generalization skills.

The reason why the teacher candidates have these opinions about DLMs may be that the realistic learning
experiences which DLMs provide to students address multi-sense organs. In addition, teacher candidates stated
that DLMs would support students with disabilities students in academics, self-care, and developing
communication and social skills.

Theme Quotations
P4: Can develop using and getting benefit from technology. Eventually, he/she has to deal
with technology. It also highly contributes to their learning.

Academic skill P49: Can facilitate functional academic skills. Various games can be created, and following
a three-dimension path could be made more understandable at problem solving

P11: By using DLMs, it can contribute to students’ self-care skills, literacy, math, and
Self-care personal and social development

P26: Provides academic learning (such as numbers, colors), self-care attention (such as

washing hands, brushing teeth), motivation and independent life, and ease of learning
Developing communication P21: DLM is a significant resource for the student to develop his/her social, cognitive,
and social skills visual, lingual, and communicative skills rapidly.

Among the reasons the teacher candidates feel this way about this subject may be the large creativity
range that DLM presents and the chance of transmitting it into real life. As a result, it is seen that teacher candidates
state positive opinions about using DLMs in the education of individuals with disabilities.

2. According to special education teacher candidates, what are the advantages and disadvantages of
using DLMs in education for special education teachers?

Teacher candidates think that developing and using DLM would affect teachers in two ways as negative
and positive. Teacher candidates who think that developing and using DLM will affect teachers positively state as
areason that DLMs would present teachers facilitating factors in and out of the classroom. Among the facilitating
factors, they stated these as keeping the student active in the classroom, being easy to prepare and mobility.
According to the teacher candidates, DLMs provide low cost and saving of time also.

Theme Quotations

] P21: Something like transferring real life aspects to a virtual system, providing data
Keeping the student resources, utilizing time wisely...provides everyone with previously-prepared videos and
active in the classroom posters which can be watched anytime and anywhere.
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Theme Quotations
P5: Allows the teaching of more catchy activities by finding real-like materials, helps teacher
Being easy to prepare increase students’ interest quickly, contributes to teaching the lesson better, and aids most of

the students in constructing creative knowledge

. P43: Makes reaching knowledge easy. Clears up the problems of both physical (the trouble of
Mobility carrying books and materials) and attendance problems. Resolves carrying the complex and
heavy books problem.

P10: Teaching the subjects visual concepts in less time also helps students use their time
more effectively.
P3: Can be used while teaching lesson, easy to use, and provides cost saving.

Low cost and saving of
time

Among these reasons, it can be pointed out that it allows teacher candidates create materials free of charge
and easily-maybe in a few clicks. Additionally, teachers state that developing DLMs increases the variety of
materials and this provides resource sustainability.

Theme Quotations
P29: DLM can be stored, | can use it later, and | can generate a huge archive. If it is stored
continuously, it can decrease my work load for a long time.
P31: Supports teacher with many options in use, effectiveness, time and cost saving. | can
borrow materials from others or | can share too.
P40: It is portable, and without a problem about attrition makes DLMs attractive for the
teachers. The cumulative materials may decrease the work load of the teacher before the
lesson.

Increasing the variety of
materials

The outputs that the teacher candidates experienced show that DLMs can be used in or out of the
classrooms, and they can be developed by the teachers. However, despite all these positives, teacher candidates
draw attention to some negative sides. According to the teacher candidates, to develop DLMs, the knowledge of
computers and how to use the required programs arises. They state that if there is a lack of knowledge of either,
developing DLMs would not be possible.

Theme Quotations
P3: To develop DLMs, one has to have the skill for using the technology first and then the skill
for using the tools. If you haven’t got these skills, developing materials will not be possible.
P6: Even I realize that it wasn 't difficult, ones who don’t know the program cannot use it.
Besides, I wouldn’t have handled this if I didn’t have advanced computer skills.
P19: Finding programs to prepare augmented reality programs is a bit difficult, but in the
preparing process, it was not a huge difficulty because somebody has taught me.

Need for knowledge

Along with these considerations, teacher candidates pointed out how necessary it is to have all technical
equipment, otherwise developing and using DLMs would not be possible. For this, the existence of hardware and
software to develop these technologies is necessary.

Theme Quotations

Pl11: If there isn’t sufficient technical hardware, developing materials mean nothing, because

all of this depends on the hardware.
P45: If the students don’t have tablets or smartphones, he/she cannot use AR or teachers’
Existence of hardware applications.
and software P28: Everyone may not own the software. Some software is free of charge, but if we want to
use the ones that cost money, we’ll need financial support.
P23: It wouldn’t be so hard in my opinion, but in some cases like technology inefficacy it may
be difficult. All teachers’ not having the necessary materials affects the use.

Teacher candidates also state that preparing DLMs are time consuming and hard to individualize, which
is essential for their field, and teachers would have difficulty in these aspects.
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Quotations
P9: Developing materials for each student is a difficult task; also developing it with the
technology looks like a bit more difficult.
P42: Because it is difficult for the student to use it unattended, it may be a bit difficult and time
consuming for the teacher.

Theme

Time consuming

P39: I don’t think I will have problem in individualizing. But this could be handled with

Hard to individualize experience.

Indeed, 46 teacher candidates have indicated that they would continue to develop DLMs and use in
classroom in future. On the other hand, three of them have stated that they would not use and develop DLMs in
future due to time consuming.

3. What kind of DLMs do special education teacher candidates prefer to use for special education
outcomes? Why?

At the end of the lesson, the educational materials were developed by teacher using tools which they learnt by
choosing an educational attainment. The determination of materials which teachers used to prepare their
educational materials depended on individual candidates’ preference and motivation. As a result, the patterns

below are gained.
Table 1

DLMs Preferred and the Reason for Choosing the Materials

Prefe_rr_e_d Preferred T_eachlng Disability Group The Reason for Choosing the Material
Acquisitions Material

Recognizing daily Low level mental Easy access, fun, brings education concreteness. Enables
life objects Puzzle disabled individual teaching.

Learning numbers

Teaching colors

Traffic rules

Introducing
animals

Teaching organs

Teaching colors

Recognizing basic
heroes and objects
in a story

Teaching animals

Counting

Interactive presentation
and video

Augmented Reality
technology

Interactive
presentations and video

Interactive presentation

Puzzle

Video

Story book

Interactive presentation

Augmented reality
technology

Low level mental
disabled

Mid-level mental
disabled

Hearing impaired
individuals

Mid-level mental
disabled

Low level mental
disabled

Low level mental

disabled

Mid-level mental
disabled

Hearing and visual
impaired

Low level mental
disabled

Being attractive

Funny, comprehensible, can be used without timing problem

With the games and songs, provides education to be more
entertaining and pleased.

Negative aspects: Teacher support needed
Catchy and attractive

Easy and can be done savourily
Negative aspects: Hard to use for high level mental disabled

Both easy to use and to use most things | want together, | can
upload to my blog and share.

Easier to use to increase permanence and to transfer actions
visually

Negative aspects: Inability to use with individuals who are
illiterate and who don’t have visual matching capability

With the audial feature besides visual, gives the chance to present
students real life examples

As visual and audial can be used together, that it is a different
application draws the attention of the students

Negative aspects: Having difficulty while using and it may be
needed to consult a supporting person
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Prefe_rr_e_d Preferred T_eachmg Disability Group The Reason for Choosing the Material
Acquisitions Material
Emergency control  Interactive presentation Mid-level mental Because of the visual advantage, capability to teach faster without
skills and video disabled giving boredom to students

. Low level mental Accelerates the individual’s cognition process and enables them
Teaching colors Puzzle disabled to comprehend concepts easily. Enables individual studying.

. . . . Colorful and informative.
Teaching shapes Mind Map Visual impaired

Negative aspects: An assistant may be needed for mentally
disabled individuals

Identifying our
body

Video and puzzle

Inclusive students

Due to the video, they have the chance to see visuals alike the real
life, they consolidate the concepts with the puzzle

Introducing daily

Being short and entertaining is both instructive and useful for
student. They can learn fast without boredom even with

life actions Video Down’s Syndrome entertainment with rich visuals.

Negative aspects: The need of using several supporting materials
Prefer_rt_eq Preferred Tgachlng Disability Group The Reason For Choosing the Material
Acquisitions Material

Skill of washing
hands

e-book and video

Low and mid-level
mentally disabled,
hearing impaired

As a model to student, several people’s hand washing actions can
be shown and the opportunity to repeat concepts can be given
because it provides feedback and control. Besides with the video,
they have the chance to see many actions in a short time.
Negative aspects: Not for all disability groups

Teaching numbers

Game with interactive
presentation

Hearing impaired and
autistic

The opportunity to give many contents with a lot of visuals and
student’s being active
Negative aspects: The obligation of using under custody if it will
be used for disabled individuals

Teaching fruits

Augmented reality

Low level mental

Since it doesn’t require long time attention, it won’t be tiring for
students

technology disabled Negative aspects: It’s very difficult for a disabled individual to
use by oneself.
. . Can learn entertainingly and under self-control.
Teaching kitchen Puzzle Low level mental Negative aspects: May be more useful for repetition rather than

tools

disabled

subject teaching

Teaching the
concepts of big and
small

Game with interactive
presentation

Visual impaired
individuals

It has rich content audibly and plenty of guidance. It is a simple
and confound game.
Negative aspects: Before starting, a person to assist student is
needed.

Teaching kitchen
tools

Augmented Reality
Technology

Hearing impaired
individuals

Gives the opportunity to learn independent from time and place.
Negative aspects: Having necessary programs is needed.

Simple concept
studies

Interactive presentation

Hearing impaired
individuals

Provides convenience in gathering student’s attention besides
instructions provide students’ progress and learn faster
Negative aspects: Incapability of teaching a lot of concepts,
focusing on some certain concepts

Numeric sorting

Augmented Reality
Technology

Low level mental
disabled

Advantageous in terms of materializing learning with visuals and
audial and contributing to learning fast
Negative aspects: Since it requires certain technical hardware,
some difficulties may occur while using
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It is noticed from Table 1 that among the teaching materials which teacher candidates prefer using, most
preferred were interactive presentation and augmented reality. The materials they preferred to use the least were
mind maps and e-book. It is seen that while selecting the prepared materials, teacher candidates develop materials
considering disability groups with the acquisitions they choose. It can be said that teacher candidates who develop
puzzles prefer using puzzles for the education of students with severe intellectual disabilities. Teacher candidates
state that they prefer puzzles and e-books for allowing self-use, providing entertaining education and for their
teaching concepts rapidly, but they also mention that these materials have some disadvantages, such as they not
being suitable for students with severe intellectual disabilities and subject repetition.

Another teaching material development tool preferred by teacher candidates is interactive presentations.
It is seen that they have sometimes been using interactive presentations by turning them into games with students
with mild and moderate intellectual disabilities, and individuals with hearing and visual impairments. Interactive
presentations are advantageous in many ways such as attractiveness and entertainment value, including aspects
increasing catchiness, giving place to real life aspects, capability of enriching them with visuals and audial,
teaching ability quickly without boredom, and active student participation in lessons. One disadvantage identified
is the need for trainer support.

It is seen that teacher candidates prefer using augmented reality technologies also for the education of
individuals with mild and moderate intellectual disabilities and hearing impairments. Teacher candidates stated
that they prefer augmented reality technologies for eliminating timing problems, providing entertaining education,
providing the flexibility of using visual and audial together, being reusable, concretization and contributing to fast
learning. However, if there is required hardware, it is difficult to use. In these cases, the most preferred tool to use
is videos. Videos have been used with individuals with hearing impairments, mild and moderate intellectual
disabilities, autism spectrum disorders and students with disabilities who are educated in general education
classrooms. Teacher candidates find videos practicable in terms of showing the actions clearer, giving place to
more visuals, presenting slices from real life and capability of teaching fast without boredom. The least preferred
materials are e-books and mind maps. It is emphasized that all material types provide entertaining learning in
general.

Discussion and Conclusion

Modern information and communication technologies offer independence, mobility and life quality to
disabled users (Yildiz, 2010). Because modern information and communication technologies have a potential to
provide individuals with disabilities to coalesce with society (Yildiz, 2010). This case makes technology
practicable not only in their daily lives but also in educational environments. However, to reveal the existing
potential and to provide practicability, undoubtedly teachers and teacher candidates have big roles. Creating
individualized materials is harder than initially thought and it is a longer process. Developing or selecting
appropriate materials for students with intellectual disabilities requires combining pedagogic and technological
knowledge to provide appropriate materials to their levels of development and the objectives and acquisitions that
are demanded to bring considering these children’s individual differences on their intellectual disability situations.
Even if it is seen as a hard action, this could be possible with the present facilitating situation of existing
technologies and teacher training. However, more studies regarding the contribution of different DLMs to the
education of students with disabilities and development and dissemination of DLMs are required.

Starting from this point, in this research, DLMs that can be used in the education of students with
disabilities are examined in the light of teacher candidates and are determined their experiences about development
of DLMs. For 14 weeks, the subject of developing and using DLMs was studied with the teacher candidates and
individual interviews were performed. As a result of interviews, it is concluded that teacher candidates in the
special education teaching department think DLM materials can ease the learning of individuals with disabilities,
increase their creativity, turn the learning into an entertaining state and catch their attention. Similarly, different
studies showing the positive effects of technology in the training of disabilities are found in the literature (e.g.,
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Adebisi, Liman and Longpoe, 2015; Hasselbring and Glaser, 2000; Koch, 2017; Male, 1997; Quenneville, 2002;
Wong and Tan, 2012). For instance, a study by Ergin, Tosun, Papataga and Miikerrem (2011) state that technology
can be used with the aim of improving academic skills, hand-eye coordination, small muscle motor skills, imitation
and language development of children with disabilities. Similarly, an e-learning environment was developed for
children in need of special education in the SEVERI project with the participation of five European countries, and
it is determined that the developed environment enhances the manage communication difficulties ability of the
students (Starcic and Niskala 2010). These positive opinions of teacher candidates about DLMSs have a significant
role for technological expansion and sustainability.

Educational technologies have been shortening the education period, keeping the interest alive,
solidifying the abstract concepts, providing realistic life-like depictions, and creating more learning enthusiasm
(Simsek, 2000). However, the key role hereby belongs to the teachers who have the responsibility to use and
develop educational technologies in the classroom. No matter how effective a technology is, if it is not seen worth
using or developing by the teachers, the success of the technology in the education is beside the point. Also, in this
research, the advantages and disadvantages provided by DLMs to special education teacher candidates have been
questioned based on their experiences. In the current research, teacher candidates stated that developing DLMs
would provide variety and sustainability with the materials. In this way, materials shortage problems for children
with disabilities stated in the literature (Williams, 2011) can be solved. According to the teacher candidates,
developing DLMs will support teachers in or out of the classroom, lower the costs, and save time. These positive
opinions of teachers can enable them to continue developing DLMs later on. They have also mentioned that
providing the necessary technical support, conditions, and material development is time consuming, and this can
create negative conditions.

One of the points to consider while preparing materials for individuals with disabilities is individualizing
the materials. Since every individual’s disability is different, there may not be materials in existence for each
individual with disabilities. To deal with this, material developers should know the students well, but this is a
difficult challenge. Teacher candidates also indicated that one of the difficulties in developing DLMs is
individualization. Expanding and applying educational innovations depend on the personal and individual sense
that the teachers give to these innovations to a large extent, in short depending on assimilation of these innovations
(Becker, 2001).

Teacher candidates at the department of special education feel that there are significant and practical uses
for DLM development. There are important signs indicating that the direction of technology will start being used
rapidly for the individuals with disabilities individuals in their educational environment. However, determining
the opinions of teacher candidates about this subject alone is not sufficient to determine which way the process
will lead. For this reason, ongoing research may be analyzed to reveal the energy and applications that the teacher
candidates spend for DLM development. Additionally, not only knowing how to develop DLMs but also knowing
what stage to use them has a significant role. Consequently, after determining how the teacher candidates use the
materials and the effects on the students, support technology and special help for students with disabilities using
these new teaching methods and techniques can be revealed.
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Zihinsel engelli birey, zihinsel islevler bakimindan ortalamanin iki standart sapma altinda farklilik
gosteren, buna bagli olarak kavramsal, sosyal ve pratik uyum becerilerinde eksiklikleri ya da sinirliliklar1 olan, bu
ozellikleri 18 yasindan 6nceki gelisim doneminde ortaya ¢ikan ve 6zel egitim ile destek egitim hizmetlerine ihtiyag
duyan bireydir (Milli Egitim Bakanligi, 2008). Zihinsel engelli bireylerin hatirlamada gii¢liik ¢ekmesi, gorsel ve
isitsel algilarindaki zayiflama gibi nedenlerle problemlerinin 6nemli bir kismmmn dikkat ile ilgili oldugu
sOylenebilir (Beirne-Smith ve dig., 2006). Bu yiizden zihinsel engelli bireylerin egitimde kullanilacak olan
materyallerin bireysellestirilmesi olduk¢a énemlidir. Fakat Tiirkiye’deki egitim programlarinin ve materyallerinin
engelli bireyler diigiiniilerek diizenlenmedigi ve bu durumun engelli 6grenciler igin ciddi sinirliliklar olusturdugu
goriilmektedir (Dogru, 2009).

Materyal eksikligi ve materyallerinin giincellenmemesi 6zel egitim 6gretmenlerinin en sik yasadiklar:
sorunlar arasindadir (Cetin, 2004). Ogretim materyallerinin her 6grenci igin 6zel olarak gelistirilmesi zor ve zaman
alict bir faaliyettir. Materyal gelistiren kiginin pedagoji, teknoloji ve alan uzmanligina sahip olmasmin yaninda
egitilen 6grencinin dzelliklerini de iyi taniyor olmasi gereklidir. Tim bu yeterliklere sahip ve materyal sorununa
¢oziim bulabilecek olan en Onemli yetismis insan giicli siiphesiz 6zel egitim Ogretmenleridir. Buna ragmen
alanyazin 6zel egitim 6gretmenlerinin uyguladiklar1 yéntemler konusunda yeterli derecede materyal deneyimine
sahip olmadiklarin1 gostermektedir (Cetin ve Sen, 2017, Griffin ve dig., 2009).

Alanyazindaki bircok calisma gostermektedir ki dijital 6grenme materyalleri (DOM) &grencilerin
dikkatlerini toplama ve yonetme konusunda duragan 6grenme materyallerine gore daha etkilidir. Bu materyaller
hizli geri gagirmayr saglarken grafikler ile desteklenmis olan DOM’ler 6grencilerin bilgilerini yapilandirmasina
yardimei olmaktadir (Schwier, Misanchuk ve Boling, 2000; Chiou, Huang ve Hsieh, 2004; Huang ve dig., 2012).
Engelli bireylerin egitimi igin gerekli olan 6zellikler géz oniinde bulunduruldugunda, DOM’lerin engelli bireyleri
desteklemek icin 6nemli bir kaynak oldugu sdylenebilir. Teknolojinin gelismesi ile beraber materyal gelistirme
isini kolaylastiran cevrimi¢i ve cevrimdist birgok yazilima rastlanmaktadir. Fakat bu ortamlar1 bilmek
bireysellestirilmis DOM gelistirmek icin yeterli degildir. Bu ortamlar1 kullanma becerisini 6grenmek ve bu
beceriyi alan ve pedagoji ile birlestirmek icin dncelikle 6zel egitim dgretmen adaylarinin egitim fakiiltesinden
baslayarak egitilmesi gereklidir. Ciinkii egitim fakdilteleri, 6gretmen adaylarmi ilerleyen dénemlerde teknoloji
kullanimmin siirdiiriilebilirligi ve yayginlastirilmasi igin egitebilme potansiyeline sahip onemli kurumlar
arasindadir. Yeterli pedagojik ve icerik bilgisine sahip &gretmen adaylarma DOM gelistirme konusunda
egitimlerin verilmesi materyal eksiligi sorununu da ortadan kaldirabilir. Ayrica sirketler tarafindan gelistirilen
materyallerin stirdiiriilebilirligi ve bireysellestirilmesi konusunda ciddi soru isaretleri varken egitim ortaminda
aktif olan 6gretmenler kendi dijital 6gretim materyallerini gelistirerek materyal siirekliligine katki saglayabilirler.
Bu yolla da 6zel egitimde ihtiyac olan bireysellestirilmis DOM ihtiyac biiyiik oranda kapanabilir.

Bu kapsamda gelecegin 6zel egitim dgretmenleri olan 6gretmen adaylarinmn DOM gelistirme ve kullanma
konusuna bakislarin1 ve deneyimlerini 6grenmek gelecekte dzel egitim alaninda DOM gelistirme calismalari igin
oldukca énemlidir. Ozellikle bu tiir teknolojileri 6grendikten ve kullandiktan sonra elde ettikleri tecriibelere bagli
diistincelerinin belirlenmesi, entegrasyonda nerelerde, hangi unsurlara dikkat edilmesi gerekliligini de gézler
oniine seren 6nemli bir kaynak olabilir. Sadece DOM kullanimi degil ayn1 zamanda gelistirme konusunda da nasil
bir yonelime sahip olduklarint ve gelecek icin beklentilerini bilmek programlarin yapilandirilmas: ve gerekli
onlemlerin alinmasida 6nemli bir kaynaktir.

Bu ¢aligmada da ozel egitim bolimii dgretmen adaylarinin DOM gelistirme konusundaki goriislerini
belirlemek ve kullanmay tercih ettikleri DOM ortamlarini gerekgeleri ile ortaya koymak amaglanmustir. Bu genel
amag cercevesinde cevap aranacak alt amaclar asagida yer verilmistir.

1. Ogretmen adaylarina gére DOM’lerin engelli 6grencilerin egitiminde kullanilmasinin sagladig1 avantaj
ve dezavantajlar nelerdir?

2. Ogretmen adaylarma gore DOM’lerin egitimde kullanimmin 6zel egitim ogretmenlerine sagladig
avantajlar ve dezavantajlar nelerdir?
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3. Ogretmen adaylar1 hangi 6zel egitim kazanimlar1 i¢in hangi materyalleri kullanmayi tercih etmektedirler?
Yontem

Arastirmada nitel yontemlerden fenomenoloji deseninden yararlanilmistir. Aragtirma 2014-2015 6gretim
yilinda bir devlet iiniversitesinde 6grenim goren 49 6zel egitim boliimii 6gretmen adaylar ile gergeklestirilmistir.
Ogretmen adaylarinin %70’i kadin %30’u ise erkek 6grencilerden olusmaktadir. Ogretmen adaylar1 daha once
temel diizeyde bilgisayar becerisine sahip ve bilgisayar egitimi almiglardir. Ayrica 6gretmen adaylar1 uygulama
oncesinde alanlarina iliskin olarak “Ozel Egitim” ve pedagojik olarak “Psikolojiye Giris” ve “Egitim Bilimine
Girig” dersleri almiglardir. Uygulamanin yapildigi dénem boyunca ise es zamanh olarak “Zihin Engelliler ve
Egitimi”, “Bireysel Farklar ve Psikolojik Yaklasimlar Egitimi” ile “Egitim Psikolojisi” derslerini almaya devam
etmislerdir.

Arastirmal4 hafta olarak tasarlanmugtir. Ik alt haftalik periyotta 6gretmen adaylarina sunum hazirlamak
igin Prezi, kavram haritasi hazirlamak i¢in Edraw Max, interaktif bulmaca hazirlamak i¢in Eclipse Crossword,
¢izgi film hazirlamak i¢in Tondoo, e-kitap hazirlamak igin My eBook ve video hazirlamak igin Movie Maker
ogretilirken ikinci alt1 haftalik periyotta artirilmis gerceklik uygulamalarinin hazirlanmasi tizerine odaklanilmisgtir.
Bu siirecte ise 6gretmen adaylarina Metio ve Junaio &gretilmistir. Her iki periyotta da 6gretmen adaylar ile 6zel
egitim bolimil kazanimlar1 ve ¢esitli uygulama Ornekleri incelenmistir. Egitimlerin bitiminde Ogretmen
adaylarindan bir yetersizlik grubuna ve kazanima yonelik Ogrenilen ortamlart kullanarak materyallerini
gelistirmeleri istenmigtir. Bu siire¢ boyunca 6zel egitim boliimii uzmanlarindan yardim alinmistir. Gelistirilen
materyaller degerlendirme formlari araciligiyla degerlendirilerek birkac revizyona gidilmistir. Tiim siirecin
sonunda Ogretmen adaylari ile goriismeler yapilarak deneyimleri ortaya koyulmaya c¢alisilmistir. Yiiz yiize
gerceklestirilen goriismeler ortalama 20’ser dakika siirmiistiir. Goriismeler icin uzmanlar tarafindan DOM’iin
egitimde kullanimi formu hazirlanmustir. iki boliimden olusan formun birinci boliimde 6gretmen adaylari
tarafindan gelistirilen materyalleri degerlendirmeye yonelik yar1 yapilandirilmis goriisme sorularina ve ikinci
boliimde ise DOM’ii kullanma konusundaki goriisleri belirlemeye yonelik acik uglu sorulara yer verilmistir.
Goriisme formu derinlemesine bilgi toplamak amagl olarak alt sonda sorular ile beraber gériisme sorusu hazirlama
tekniklerine uygun olarak hazirlanmistir. Goriisme formunda birinci boliim dokuz, ikinci boliim bes agik uclu
sorudan olusmaktadir. Sorular DOM gelistirme deneyimleri, alanlarinda tercih ettikleri ortamlar1 ve dgretmenlik
mesleginde DOM’iin yerini ortaya koymak iizere ii¢c ana temada yapilandirilmistir. Alan uzmanlarindan gelen
doniitler sonrasinda form son halini almustir.

Her bir 6grenci ile yapilan goriismelerden elde edilen veriler transkript edildikten sonra tiimevarimsal
icerik analizine tabii tutulmustur. Veriler iki déngiide kodlanmistir. Birinci dongiide karsitlik kodlama ve Invivo
kodlama, ikinci dongiide ise odaklanmis kodlama ve 6riintii kodlama yapilmistir. Nitel verilerin inandiriciligimi
saglamak i¢in uzman incelemesi ve katilimer dogrulamasi (Linkoln ve Guba, 1985; Meriam, 2009; Patton, 2014),
ayrintili betimleme (Meriam, 2009), ve katilimei 6zellikleri, veri toplama ve veri araglarinin detaylandirilmasi
(Creswell ve Miller, 2000) gibi stratejiler onerilmektedir. Bu arastirmada da inandiriciligin saglanmasi igin
arastirma boyunca uygulayici ile beraber iki uzman g¢aligmistir. Uzmanlar siirecin takibi, degerlendirmesi, ham
verinin gozden gecirilmesi ve siireclerin uygunluguna iliskin doniitler vermislerdir. Arastirmanin ydntem
boyutunda kullanilan veri toplama araci ve analiz teknikleri ayrintili bir bigimde agiklanmig ve bulgular dogrudan
alintilarla desteklenerek aktarilabilirligi saglanmaya caligilmistir.

Bulgular

Ogretmen adaylar1 ile gerceklestirilen goriismeler sonunda elde edilen &riintiilere Sekil 1°de yer
verilmistir.
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Dijital 8grenme Materyallerinin Ozel Egitimde Kullanimi

Gergek
Ogrenme
Deneyimleri

Tamamlayici
Yap

Ogrenciler Ogretmenler
Agisindan Agisindan

Yaraticligy
Artirma

Eglenerek Hizh
Ogrenme Ofrenme

Negatif
Etkisi
Ergonomik.
Yap

# TRmyEs Hazirlamanin
Donammiara Zaman Alici
. . . Sahip Olma Olmas
Bireysellegtirmenin  Gereldiligi
zorlugu

Sekil 1. Goriismeler sonucunda ortaya koyulan driintiiler.

Sekil 1 incelendiginde dgretmen adaylarmm DOM kullanimi ve gelistirme konusundaki gériislerinin iki ana
oriintiide farklilasgtig1 goriilmektedir. Bu iki ana 6riintli 6gretmen ve 6grenci basliklari altinda detaylandirilmistir.

1. Ogretmen adaylarina gire DOM’lerin izel gereksinimli Ggrencilerin egitiminde kullanilmasinin
sagladig1 avantaj ve dezavantajlar nelerdir?

Ogretmen adaylarma gore, DOM 6zel gereksinimli dgrencilerin dgrenmelerinde tamamlayici bir unsur
olabilir ve ders etkinliklerinde kullanilabilir. DOM akademik agidan hem okul i¢i hem de okul dis1 faaliyetlerde
kullanilabilir, kolay tasima ve depolama saglar. Ayrica, dgretmen adaylarina gére DOM zihin yetersizligi olan
Ogrencilerin yaraticiliklarini artirma ve 6grenmeyi hizlandirmada da 6nemli bir kaynak olabilir ve égrencilerin
ilgilerini gekerek eglenerek 6grenmelerini saglayabilir.

K6: ..dijital ogrenme materyalleri engelli oOgrencilerin daha hizli Ogrenmesini, dikkatlerini
toplamalarimi ve kalici 6grenmeyi saglayabilir ve ayrica eger tiim teknik alt yapt saglandiysa simif icinde
kolay kullanim da saglayabilir.

K38: hem akademik egitim hem de giinliik hayat becerileri kazandirma acisindan engelli égrencilerin
egitilmesinde destekleyici bir yontem olabilir.

K7: ...DOM engelli bireylerin yaraticiliklarini gelistirmek icin iyi bir yoldur ...
K190: ...6zellikle dersleri ¢ekici ve eglenceli yapmast agisindan degerlidir...

Ogretmen adaylarma goére DOM, 6zel gereksinimli bireylerin akademik, 6z bakim, iletisim ve sosyal
becerilerini gelistirmede rol oynayabilir. Gergek 6grenme deneyimleri saglayabilir ve birden fazla duyu organina
hitap edebilir.
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K11: DOM kullamlarak 6grencilerin 6z bakim becerileri, okuma-yazma matematik, kisisel ve sosyal
gelisimine katki saglayabilir.

K26: Akademik (sayilar, renkler gibi), o6zbakim (elini yitkama, dis fircalama gibi), dikkat, isteklendirme
bagimsiz yasam ve égrenim kolayligi saglar.

K44: Anlama kabiliyetlerini artirir duyularimi daha etkin kullanmalarimi saglar ve ogrenmelerini
kolaylastirir.

K49: Islevsel akademik becerileri 6grenmede kolaylik saglayabilir. Ayrica ¢esitli oyunlar hazirlanabilir,
problem ¢oziimiinde ti¢ boyutlu bir yol izlenerek daha anlasilir hale getirilebilir.

K21: DLM ogrencenin sosyal biligsel gorsel dil ve iletisim becerilerini hizli bir sekilde gelistirmek i¢in
onemli bir kaynaktir.

K27: Engelli bireylerde gercege yakin materyaller onemli oldugu icin arttirilmis gerceklik model alarak
o6grenme genelleyebilme becerilerini gelistirir.

Sonug olarak dgretmen adaylarmin DOM’iin 6zel gereksinimli bireylerin egitimde kullanimi konusunda
olumlu goriis bildirdikleri sdylenebilir

2. Ogretmen adaylarina gore DOM’lerin egitimde kullaminunin ézel egitim ogretmenlerine sagladig
avantajlar ve dezavantajlar nelerdir?

Ogretmen adaylart DOM gelistirme ve kullanmanin 6gretmenleri negatif ve pozitif olmak iizere iki yonde
etkileyecegini diisinmektedirler. DOM gelistirme ve kullanmanin 6gretmenleri pozitif yonde etkileyecegini
diisiinen 6gretmen adaylarina gore DOM’ler sinif igi ve dis1 aktiviteleri kolaylastirabilir. Bu kolaylastirici faktérler
arasinda ise 6gretmen adaylar1 sinifta 6grenciyi aktif tutma, hazirlanmasmin kolay olmasi, eglenceli ve faydali
somut ¢iktilar elde etmeyi saymaktadirlar. Bunun yani sira dgretmen adaylarmma gére DOM diisiik maliyet ve
zamandan tasarruf saglamaktadir. Bunlara ek olarak 6gretmen adaylari, DOM gelistirmenin materyal cesitliligini
artirdigini ve bunun da kaynak siirekliligini sagladigini dile getirmektedirler.

P10: Anlatilacak olan konu ya da kavramlarin gorsel bir sekilde anlatilmast 6gretmenin uzun bir
siirede ¢ocuga ogretebilecegi konuyu daha kisa siirede 6gretmesini saglar ve zamanini iyi kullanmasina
yardimct olur.

P5: Gergege yakin materyal bulmada ogretimin daha akilda kalici ¢ocuklarn ilgisini hizli toplamada
ogretmenin igine yarar, dersi iyi anlatma ve dgrencilerin ¢coguna yaratici bilgiler iiretmesine katki
saglar.

P3: Ders anlatimi sirasindan kullamlabilir ve kolay kullanimin ve maliyetten tasarruf saglar.

P21: ...gercek hayattaki olaylari sanal sisteme aktarp veri zenginligi ve zaman kaybi yagatmamasi gibi
bir sey...herkes i¢in ayni anda ve yerde izleyecegi video ve afis hazwrlayip herkes istedigi zaman izleme
imkdnt saglar.

P43: Bilgiye ulasmayr kolaylastirir, hem fiziksel (kitap ve materyal tasima sikintisi gibi) hem de
devamlilik sorununu ortadan kaldwrwr. Karmagik ve agir kitaplari tasima derdini ortadan kaldirir.

P29: DOM depolanabilir, o yiizden sonradan kullanabilivim hatta elimde biiyiik bir arsiv
olusturabilivim. Siirekli depolamirsa da uzun siire benim is yiikiimii azaltir.

Ogretmen adaylarmin bir kismi1 DOM’iin 6gretmenler tarafindan gelistirilebilir olmasim pozitif bir yén
olarak degerlendirirken bazi Ogretmen adaylari1 negatif yonlerine dikkat cekmektedirler. Ciinkii 6gretmen
adaylarma gére DOM gelistirmek icin 6gretmenlerin belirli bir bilgisayar kullanma becerisine sahip olmasi ve
ilgili yazilimlar1 bilmesi sarttir. Bilgi ve uygulama eksikligi oldugu sirece DOM gelistirmenin miimkiin
olamayacagmi belirtmektedirler.
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P3: DOM gelistirmek icin oncelikli teknoloji kullanma becerisine sonra datoollar: (araclary) kullanma
bilgisine sahip olunmast gerekir. Eger bu becerileri sahip degilseniz gelistirmeniz miimkiin
olmayacaktir.

P6: Ogrendikten sonra zor olmadigim anlasam da programi bilmeyenler bu programi kullanamazlar.
Ayrica iyi derecede bilgisayar kullanma becerim olmazsa bu isi yapamazdim.

P19: Artirilmis gercgeklik programini hazirlamak icin kullamlan programlari bulmak biraz zor ama
hazirlama asamasinda ¢ok da bir zorlugu yok. Ama biri bana 6grettigi icin.

Bunun yani sira 6gretmen adaylar1 teknik acidan tiim donanimlara sahip olunmasi gerekliligini, aksi
takdirde DOM gelistirmenin ve kullanmanin miimkiin olamayacagini da belirtmektedirler. Ogretmen adaylar1
ayrica DOM hazirlamanin zaman alic1 oldugunu ¢iinkii alanlari i¢in 5nemli olan bireysellestirmenin zor oldugunu,
Ogretmenlerin de bu konuda zorlanacagini dile getirmektedirler.

K11: Yeterli teknik donanim yoksa materyal gelistirmenin bir anlami yok o yiizden donanima da bagi.
K45: Ogrencinin ya da 6gretmenin tableti ya da teli yoksa AGR uygulamalarim kullanamaz
K36: Internete ve maddi destege (teknik malzemeler bilgisayarlar yazilimlar: almak icin) ihtiyag var.

K28: Herkes yazilimlara sahip olmayabilir, yazilimlar iicretsizdi ama iicretli olanlart kullanmak
istersen maddi destege ihtiyacimiz olacak.

K23: Zor degildir bence ama teknoloji yetersizligi gibi durumlarda belki zor olabilir her 6gretmende
gerekli materyaller olmamasi kullanmimu etkiler.

K9: Ogrenciye 6zel materyal gelistirmek giic bir is, bir de onu teknoloji ile birlikte vermek sanki biraz
daha zor gibi.

K42: Ogrencinin tek basina kullanmast zor oldugu icin 6gretmen icin biraz zor ve zaman alict olabilir.
K39: Bireysellestirmede sorun yasayacagimi diistiniiyorum. Ama o da tecriibe ile ¢oziilebilir.
K30: Zaman alici bir is.

Tiim bu verilere ek olarak arastirmaya katilan 46 6gretmen aday: gelecekte DOM gelistirmeye ve smiflarinda
kullanmaya devam etmek istediklerini belirtmislerdir. U¢ &gretmen adayr ise DOM gelistirmeyi zaman kaybi
gordiikleri i¢in gelecekte gelistirmek istemediklerini belirtmislerdir.

3. Ogretmen adaylart hangi ozel egitim kazamimlart icin hangi materyalleri kullanmay tercih
etmektedirler?

Aragtirmanm alt amaglarindan biri 6gretmen adaylarmin tercih ettikleri DOM’lerin ¢esitli degiskenlere
gore incelenmesidir. Bu kapsamda 6gretmen adaylarindan herhangi bir 6ziir grubuna ve kazanima yonelik DOM
gelistirmeleri istenmistir. Ogretmen adaylarmin hazirladiklar1 materyaller incelenmis ve elde edilen veriler tablo
haline getirilmistir. Ornek birkag veriye Tablo 1°de yer verilmistir.

Tablo 1
Ogretmen Adaylarumn Tercih Ettikleri DOM ler ve Nedenleri
Tercih Edilen Tercih Edilen . . .
Kazanimlar Ogretim Materyali Yetersizlik Grubu Materyali Se¢me Nedeni
interaktif Sunum ve  isitme yetersizligi olan Oyunlar ve sarkilar ile egltlmanl.m c}aha eglenceli ve keyifli hale
Trafik kurallar Video birevler gelmesini sagliyor
y Olumsuz Yénleri: Ogretmen destegi gerekli
Organlarmn Hafif derece zihin Kolay ve zevk alarak yapabilirler.
Sgretimi Bulmaca yetersizligi olanlar Olumsuz Yonleri: Agir dereceli zihin yetersizligi olanlarin
kullamlmasi zordur
T - Hafif derece zihin Hem kullanim kolay hem de istedigim birgok seyi bir arada
Renklerin gretimi Video yetersizligi olanlar kullanabilmek i¢in bloguma yiikleyip paylasabiliyorum.
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Tercih Edilen Tercih Edilen - . .
Kazanimlar Ogretim Materyali Yetersizlik Grubu Materyali Se¢me Nedeni
Hikayedeki temel Kaliciligr artirmak ve eylemleri gorsel olarak aktarmak igin

kahramanlari ve
nesneleri tanima

Say1 sayma

Renklerin 6gretimi

Sekillerin 6gretimi

Viicudumuzu
tanima

Giinliik hayattaki
eylemlerin
tanitilmasi

Toplama islemi

El yikama becerisi

Meyvelerin
ogretimi

Mutfak
gereglerinin
ogretimi

Biyiik kiigiik
kavramlarinin
ogretilmesi

Mutfak

gereglerinin
ogretimi

Basit kavram
calismalart

Say1 siralama

Hikaye Kitab1

Artirllmig
Gergeklik
Teknolojisi

Bulmaca

Kavram Hartasi

Video ve Bulmaca

Video

Artirtlmig
Gergeklik
Teknolojisi

E-Kitap ve Video

Artirtlmig
Gergeklik
Teknolojisi

Bulmaca

Interaktif Sunum
ile Oyun

Artirtlmig
Gergeklik
Teknolojisi

interaktif Sunum

Artirtlmig
Gergeklik
Teknolojisi

Orta diizey zihin
yetersizligi olanlar

Hafif derece zihin
yetersizligi olanlar

Hafif derece zihin
yetersizligi olanlar

Hafif dereceli zihin

yetersizligi olanlar ve
gbrme yetersizligi olanlar

Genel egitim sinifina

devam eden 6zel

gereksinimli 6grenciler

Down Sendromlu

Orta diizey zihin
yetersizligi olanlar

Hafif ve orta dereceli
zihin yetersizligi olanlar,
isitme yetersizligi olanlar

Hafif derece zihin
yetersizligi olanlar

Hafif derece zihin
yetersizligi olanlar

Gorme yetersizligi olan

bireyler

Isitme yetersizligi olan

bireyler

Isitme yetersizligi olan

bireyler

Hafif derece zihin
yetersizligi olanlar

kullanimi daha kolaydir
Olumsuz Yonleri: Okuma ve yazma bilmeyen ve gorsel
eslestirmeye sahip olmayan 6grencilerde kullanilamamasi

Gorsel isitsel bir arada kullanilabildigi gibi farkli bir uygulama
olmasi dgrencilerin dikkatlerini gekmektedir.
Olumsuz Yonleri: Kullanirken zorlanilmasi ve destek bir kisiye
bagvurulmasi gerekebilir.

Bireyin kavrama iglemini hizlandirir ve kavramlari kolayca
kavramasini saglar. Bireysel olarak ¢aligmasina imkan tanir

Renkli ve bilgi verici olmasi.
Olumsuz Yénleri: Zihin yetersizligi olan bireyler igin bir
yardimciya ihtiyag olabilir.

Video sayesinde gorselleri gergek hayattakine benzer sekilde
gorme ve kullanma sansina sahip olurlar, bulmaca ile de
kavramlar1 pekistirirler.

Kisa ve eglenceli olmast hem 6gretici hem de 6grenci agisindan

yararhdir.
Olumsuz Yénleri: Destekleyici farkli materyallerin kullanilmasi
gerekliligi

Birebir 0gretim yani sira birden fazlada tekrar amaglt alistirma
igermektedir.
Olumsuz Yénleri: Internet erisimi ihtiyag vardir, ayrica
ogrenciye destek olacak bir egiticinin de olmasi gerekmektedir.

Ogrenciye model olabilecek sekilde farkl kisilerin el yitkama
eylemleri gosterilebilir ve geri bildirim ve kontrol sagladig igin
kavramlari tekrar etme sansi verilebilir.

Olumsuz Yonleri: Tiim 6ziir gruplarina yonelik degildir.

Uzun siireli dikkat gerektirmedigi i¢in 6grenci i¢in yorucu
olmayacaktir.
Olumsuz Yonleri: Tek basina 6zel gereksinimli bir bireyin
kullanmasi oldukg¢a zordur

Eglenerek ve kendi kontroliinde 6grenebilir.
Olumsuz Yonleri: Konu 6gretiminden ziyade tekrar igin daha
kullanish olabilir

Isitsel olarak zengin igerik ve bol yonlendirmeye sahiptir. Sade ve
karmagsadan uzak bir oyundur.
Olumsuz Yonleri: Baslama 6ncesinde 6grenciye yardimer olacak
birine ihtiya¢ vardir

Zaman ve mekandan bagimsiz olarak 6grenebilme sansi tanir.
Olumsuz Yonleri: Gerekli teknik programlara sahip olunmasi
gereklidir.

Ogrencinin dikkatini toparlamada ve uzun siireli dikkat
kesilmesinde kolaylik saglar ayrica yonergeler 6grencinin daha
hizh sekilde ilerleme ve 6grenmesini saglar.
Olumsuz Yonleri: Fazla kavram ogretilememesi belli bash
birka¢ kavrama yogunlasabilmesi

Ogrenmenin gérsel ve isitseller ile somutlastiriimasi ve hizl bir
sekilde 6gretilmesine katki saglamasi agisindan avantajlidir.
Olumsuz Yonleri: Belirli teknik donanimlar istedigi igin
kullanimda giigliikler olabilir.
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Tablo 1 incelendiginde, 6gretmen adaylarmin en ¢ok kullanmayi tercih ettikleri 6gretim materyalleri
arasinda interaktif sunum ve artirtlmis gergeklik teknolojileri oldugu goriilmektedir. En az ise kavram haritalar1 ve
e-kitap yer almaktadir. Materyal hazirlarken 6gretmen adaylarinin sectikleri kazanimlar ile beraber 6ziir gruplarini
da dikkate aldiklar1 goriilmektedir. Ornegin; bulmaca gelistiren dgretmen adaylarmim bulmacayi, hafif derecede
zihin yetersizligi olan Ogrencilerin egitiminde kullanmayi tercih ettikleri gériilmektedir. Ogretmen adaylari
bulmacalari, bireysel kullanima uygun olmasi, eglenceli 6grenme saglamasi, kavramlari 6gretici olmasi agisindan
tercih ettiklerini, fakat bunun yani sira agir dereceli yetersizligi olan 6grencilerde kullanilamamasi ve yalnizca
konu tekrar1 i¢in uygun olmasi agisindan dezavantajlar icerdigini de dile getirmektedirler.

Ogretmen adaylari tarafindan en ¢ok tercih edilen dgretim materyali interaktif sunumlardir. interaktif
sunumlar1 oyunlar haline getirerek orta ve hafif dereceli zihinsel yetersizligi olan 6grenciler ile beraber, gérme ve
isitme yetersizligi olan bireyler iginde tercih ettikleri goriilmektedir. Interaktif sunumlari, dikkat cekici, eglenceli,
akilda kalicilig1 artirict unsurlar igermesi, gercek hayattaki drneklere yer verilebilmesi, gorsel ve isitseller ile
zenginlestirilebilmesi, hizli ama sikmadan 6gretilme 6zelligi ve dgrenciyi aktif olarak derse katmasi acilarmdan
avantajli bulurlarken, kullanimi igin bazen egitici destegine ihtiyag duyulmasini dezavantaj olarak
nitelendirmektedirler.

Ogretmen adaylarmin artirilmis gerceklik teknolojilerini de hafif ve orta zihinsel ve isitme yetersizligi olan
bireylerin egitiminde kullanmay: tercih ettikleri goriilmektedir. Ogretmen adaylari artirilmig gerceklik
teknolojilerini zaman sikintisin1 ortadan kaldirmasi, eglenceli 6grenme saglamasi, gorsel ve isitseli bir arada
kullanabilme esnekligi saglamasi, yeniden kullanilabilir olmasi, somutlastirma ve hizli 6grenmeye katki saglamasi
acilarmdan tercih ettiklerini, fakat gerekli teknik donamim olmadigi siirece kullannmmnin bir dezavantaja
doniisebilecegini de dile getirmektedirler. Bunlar disinda kullanimi en ¢ok tercih edilen arag videolardir. Videolar,
isitme yetersizligi olan, hafif ve orta zihinsel yetersizligi olan 6grenciler ile otizm ve genel egitim siniflarina devam
eden ozel gereksinimli dgrenciler icin tercih edilmistir. Ogretmen adaylar1 videolari, eylemlerin daha net
gosterilmesi, bol gorsele yer verilmesi, gercek hayattan kesitler sunmasi, stkmadan hizla 6gretmesi agilarindan
kullanilabilir bulmaktadirlar. En az tercih edilen materyaller ise e-kitap ve kavram haritalaridir. Tiim materyal
tiirleri i¢in genel olarak eglenceli 6grenmeyi sagladiklar1 vurgusu yapilmaktadir.

Tartisma ve Sonu¢

Bilgi ve iletisim teknolojileri engelli bireylerin yasam kalitesini yiikseltmek, bagimsizlik ve hareketlilik
saglamak agisindan 6nem tagimaktadir (Y1ldiz, 2010). Fakat teknolojideki var olan bu potansiyeli ortaya ¢ikarmak
ve kullanilabilirligini saglamak icin siiphesiz Ogretmenlere gorevler diismektedir. Ciinkii bireysellestirilmis
materyaller gelistirmek diisiiniilenden daha zor ve zaman alic1 bir siireci igermektedir. Ozel gereksinimli bireylere
uygun materyal gelistirmek ya da se¢gmek ¢ocuklarin zihin yetersizligi durumlarindaki bireysel farklarmi goéz
Oniinde tutarak, gelisim diizeyleri ve kazandirmak istedigimiz hedef ve kazanimlara uygun etkinlik se¢meyi
saglayan pedagojik ve teknoloji bilgisini bir arada yogurmay1 gerektirir. Zor bir is gibi goriinse de mevcut
teknolojilerin bugiinkii isi kolaylastirict durumu ve 6gretmen egitimi ile siire¢ basitlestirilebilir. Fakat farkli
DOM’lerin engelli 6grencilerin egitimine katkist ve DOM’lerin gelistirilmesi ve yayilimi konusunda daha fazla
calisma yapilmasina ihtiyac vardir.

Bu arastirmada da bu noktadan hareketle engelli bireylerin egitiminde kullanilabilecek DOM’lerin
6gretmen adaylarmin goziinden incelenmesine ve DOM gelistirme deneyimlerinin belirlenmesine yer verilmistir.
Ozel egitim boliimii &gretmen adaylarma goére DOM’leri 6zel gereksinimli bireylerin dgrenmelerini
kolaylagtirabilir, yaraticiliklarini artirabilir, 6grenmeyi eglenceli hale getirebilir ve ilgilerini gekebilir. Benzer
sekilde engellilerin egitiminde teknolojinin pozitif etkilerini gosteren farkli caligmalara alan yazinda
rastlanmaktadir (Ornegin; Adebisi, Liman ve Longpoe, 2015; Hasselbring ve Glaser, 2000; Koch, 2017; Male,
1997; Quenneville, 2002; Wong ve Tan, 2012). Ornegin, Ergin, Tosun ve Papatga (2011) tarafindan yapilan bir
galigma da teknolojinin 6zel egitim goren ¢ocuklarda akademik becerilerini, el-géz koordinasyonunu, kiigiik kas
motor becerilerini, taklit ve dil gelisimini destekleyebilecegi belirlenmistir.
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Egitim teknolojileri gergek hayat deneyimleri sunma, dgretimin siiresini kisaltarak ilgiyi canli tutma ve
daha ¢ok 6grenme istegi yaratma agisindan 6nemlidir (Simsek, 2000). Fakat buradaki kilit rol egitim teknolojilerini
sinif igerisinde kullanma ve gelistirme sorumlulugunda olan 6gretmenlerdedir. Bir teknoloji ne kadar etkili olursa
olsun, 6gretmenler tarafindan kullanilmaya ya da gelistirilmeye deger goriilmiiyor ise teknolojinin egitim alaninda
basarisindan soz edilemez. Arastirmada da DOM gelistirmenin avantajlar1 ve dezavantajlar1 gretmen adaylarmin
deneyimlerinden yola ¢ikarak sorgulanmistir. Ogretmen adaylarina gére DOM gelistirmek 6zel gereksinimli
bireylere yonelik materyal gesitliligi ve siirekliligi saglayabilir. Bu durum ise alan yazinda belirtilen 6zel
gereksinimli bireylere yonelik materyal sorununu (Arpacik, Kursun ve Goktas, 2013; Williams, 2011) ortadan
kaldirabilir. Ayrica, DOM gelistirmek Ogretmenlerin ders ici ve disi faaliyetlerini destekleyebilir, maliyeti
diistirebilir, zamandan tasarruf saglayabilir. Fakat bunun yani sira, 6gretmen adaylar1 teknolojik altyapmnin da
onemli oldugunu vurgulamslardir. Yetersiz bir teknik altyapmin DOM gelistirmeyi etkileyebilecegini bu yiizden
de teknik destek saglamanimn énemli oldugunu belirtmislerdir. Buna ek olarak DOM gelistirmek igin belirli diizeyde
bilgisayar becerisine ve zamana sahip olunmasi gerektigini bu sartlarin ise DOM gelistirme 6niinde engel teskil
edebilecegini nitelemislerdir. Arastirmaya katilan &gretmen adaylarmm biiyiik bir kismini gelecekte DOM
gelistirmeye devam etme konusunda olumlu goriis belirtigi goriilmektedir. Bu durum teknolojinin yayilmasi ve
stirdiiriilebilirligi agisndan da énemli bir veri olabilir. Ozel gereksinimli bireyler i¢in materyal gelistirirken dikkat
edilmesi gereken 6nemli bir faktor bireysellestirmedir. Ciinkii her bireyin yetersizlik durumu farklidir ve her 6zel
gereksinimli birey i¢in genel geger bir materyalin varligt soz konusu degildir. Bunun i¢in materyal gelistiren
kisinin &grencinin ozelliklerini iyi tanimasi gereklidir. Ogretmen adaylar1 da DOM gelistirmenin zorluklari
arasinda bireysellestirmenin zor oldugunu belirtmektedirler.

Egitimsel yeniliklerin yayilim1 6gretmenler tarafindan bu yeniliklerin benimsenmesine baglidir (Becker,
2001). Bu agidan diisiiniildiigiinde 6zel egitim boliimii 6gretmen adaylarmm DOM gelistirme konusundaki pozitif
diistinceleri ve dgrencileri i¢in 6nemli ve kullanilabilir olduguna dair gériisleri ilerleyen zamanlarda teknolojinin
engelliler i¢in egitim ortamlarnda hizla kullanilmaya baslayacagi yoniinde 6nemli bir sinyal olabilir. Fakat
yalnizca 6gretmen adaylarinin bu konudaki goriislerine belirlemek siirecin durumunu analiz etmek ve hangi yonde
gidecegini belirlemek igin yeterli degildir. O yiizden ilerleyen caligmalarda 6gretmen adaylari ile beraber
ogretmenlerin ve diger egiticilerinde DOM gelistirme konusundaki deneyimleri ve diisiincelerinin ortaya
konulmasi ve verilerin bir biitiinliikte birlestirilmesi gereklidir. Ayrica sadece DOM gelistirmek degil DOM’ii
hangi asamada kullanacagini bilmekte oénemlidir. Bundan dolayr da ilerleyen galismalarda aragtirmacilar bu
calismanin verilerini de g6z Oniinde bulundurarak Ogretmen adaylarinin materyalleri kullanim sekillerini
inceleyebilir ve teknoloji destekli engellilere yonelik 6zel 6gretim yontem ve teknikleri ortaya koyulabilirler.
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