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Abstract

This paper is a systematic literature review of research studies on using technology to support individuals with
Learning Disabilities (LD). The purpose is to determine (1) demographic and methodological characteristics of
the articles focusing on the use of technology in LD, (2) skills that need improvement and technological tool to
develop these skills (3) the effects of technological tools on the performances of students with LD and (4) students’
perceptions toward learning with technology. A systematic literature review covering 55 articles were examined.
Results showed that the majority of articles were published between 1995 and 2018. Furthermore, multiple
baseline designs were preferred in most of the studies, and they sampled elementary school students. The review
also revealed essential skills that need improvement and the technological tools utilized to enhance these skills.
Results showed that technological tools positively affect students' performances, and students' perceptions toward
implemented technology were generally positive.
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Learning Disabilities

According to the World Health Organization's records in 2015, 15% of the world population has some
disabilities. Likewise, the records of the Turkish Statistical Institute in 2002 (Tiirkiye Istatistik Kurumu, 2002)
showed that 12.29% of the population live with different types of disabilities. These people have different needs
and characteristics (Brodin, 2010). Special education is a field aiming to provide education services to students
with disabilities to overcome their difficulties (Vaughn & Linan-Thompson, 2003).

Although there are many types of disabilities in which special education is interested, learning disabilities
(LD) appear to be the most common one (U.S. Department of Education, 2016). According to the American
Psychiatric Association (APA, 2013), LD can be defined as a type of disorder related to difficulties in reading,
writing, and mathematics. Ministry of Turkish National Education (MoNE) (Milli Egitim Bakanligi, 2010)
describes individuals with learning disabilities as ones who need special attention and help to overcome difficulties
related to reading, writing, and mathematics. APA (2013) explained that there are three main types of LD, which
are dyslexia, dyscalculia, and dysgraphia. MoNE (2010) highlighted the difficulty of individuals with LD in
reading, writing, and mathematics, but there is no further categorization for children diagnosed with LD
(Cakiroglu, 2017).

Dyslexia results in problems related to reading comprehension, reading fluency, and reading accuracy
(APA, 2013). Moreover, dyslexia can also cause phonological issues such as word recognition, decoding, and
spelling (Lyon, Shaywitz, & Shaywitz, 2003; Shaywitz & Shaywitz, 2005). Dysgraphia is the second most
common learning disability. It is a disorder related to writing difficulties (National Association of Special
Education Teachers [NASET], 2005) such as grammar, organization of the written text, punctuation (APA, 2013)
and vocabulary knowledge, and text structure (Topbas, 1997). Last but not least, Dyscalculia is a disorder that
influences mathematical abilities. It is frequently comorbid with dyslexia (Price & Ansari, 2013) and impedes the
acquisition of mathematical skills such as number sense, mathematical reasoning, and arithmetic facts (APA,
2013).

Use of Technology for Overcoming Learning Disabilities

There are many studies conducted to determine the effects of technology on students. Special education
also keeps pace with technological enhancements from which it gets benefits. Some studies highlight the use of
technology in special education. For example, Drigas and loannidou (2013) emphasized that the use of technology
has the potential to provide benefits to both typically developing students and those with disabilities. King-Sears
and Evmenova (2007) underlined that technology could promote learning for students with and without
disabilities. Furthermore, studies emphasized the importance of integration of technology into special education
(Chang, Chen, & Huang, 2011; Lin, Chen, Wu, & Yeh, 2008) and the value of technology to improve the academic
success of students with learning disabilities (Blackhurst, 2005).

Technology use in special education is prevalent, and different types of technologies have been used to
meet the diverse needs of people with special needs, eliminate the problems they encounter and make them more
independent and competent. Technologies aiming to facilitate the lives of these people have changed over time.
To illustrate, visually impaired people have been using standard walking sticks. Now with the enhancements in
the technology, these sticks are equipped with GPS function, and they are more helpful for disabled people to find
their ways (Coklar, Ergenekon, & Odabasi, 2018). In other words, the main idea of using technology is to increase
the competency and independence of disabled people by supporting them in a way they need. Thus, the use of
technologies for this aim evolved and ameliorated the negative impacts of disabilities.

Beard, Carpenter, and Johnston (2011) categorized the technologies used for individuals with disabilities
as low-tech, mid-tech, and high-tech based on their usability, development, and practicality. Firstly, post-it's,
highlighter, adapted pencil, paper, scissors, and velcro are listed under low tech technologies. These are the
customary form of technology, and they can be found in many classrooms. Secondly, mid-tech technologies cover
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tools such as audiobooks, software predicting words, wheelchairs, and translation software. Technologies in this
category are not as common as a low-tech group. Thirdly, a high-tech group consists of a computer, mobile devices
such as tablet PCs, text-to-speech and speech to text programs, smart boards, and artificial intelligence
applications. These are the intense form of technology (Coklar et al., 2018). In learning disability studies, many
technologies categorized as high-tech were preferred in recent years. For example, different types of text-to-
speech, speech recognition programs were generally preferred for enhancing reading/writing-related skills (Ciullo,
Falcomata, Pfannenstiel, & Billingsley, 2015; Nelson & Reynolds, 2015; White & Robertson, 2015). Moreover,
many studies utilized software running on computers and mobile devices to handle challenges related to learning
disabilities (Seo & Woo, 2010; Shin & Bryant, 2017; Silver-Pacuilla, 2006).

The use of technology can provide many opportunities, such as offering more chances to do practice
(Butterworth & Laurillard, 2010; Kaur, Koval, & Chaney, 2017; Zhang, 2000) and getting immediate feedback
without anyone’s help (Mohammed & Kanpolat, 2010). Moreover, technology can support students to have control
over their learning process (Jones, Issroff, & Scanlon, 2006). In addition to these, technology can create
individualized and flexible learning environments (Galatis & White, 2013), which are essential for students with
disabilities in terms of meeting their diverse needs (Brodin, 2010).

Research on integrating technology to special education with the aim of enhancing effective learning
showed that using technology in special education can promote students’ reading skills (Higgins & Raskind, 2000;
Kennedy, Thomas, Meyer, Alves, & Lloyd, 2014), math skills (Bouck, Bassette, Taber-Doughty, Flanagan, &
Szwed, 2009; Irish, 2002; Koscinski & Gast, 1993; Shiah, Mastropieri, Scruggs, & Mushinski Fulk, 1994), and
writing skills (Silié & Barbetta, 2010; Zhang, 2000).

Although studies emphasize the use of technology in special education and the potential benefits of
technology use, it is essential to examine demographic and methodological characteristics of the studies; skills that
need improvement and technological tools used for developing these skills. It is also important to designate the
possible effects of technology use on performances of students with LD and students’ perceptions toward the use
of technology in a systematic way. For that reason, the following research questions were addressed:

1. What are the demographic and methodological characteristics of the articles focusing on the use of
technology in LD?

2. What are the skills that need improvement and technological tools used to develop these skills?
3. What are the effects of technology on the performances of students with LD?
4. What are students’ perceptions of the use of technology?

Method

The purpose of this study is to explore demographic and methodological characteristics of the articles
focusing on the use of technology in LD, skills and technological tools, effects of technological tools on students’
performances, and students’ perceptions toward the use of technology. A systematic literature review method was
used to achieve this aim. The systematic review had three stages, which were, (a) searching, (b) study selection,
and (c) analysis.

Searching Stage

Four databases were scanned: Web of Science, Academic Search Complete (ASC), Education Resources
Information Center (ERIC), and Education Source. These databases were preferred because they are common
reference tools used by researchers. Moreover, they provide access to educational literature and resources
including peer-reviewed and full-text articles. Before scanning the databases, initial research was done to
determine common keywords used in this field of study. The specified keywords were utilized to proceed with a
systematic scan. The keywords were "Learning Disabilities,” "Specific Learning Disabilities,” "Learning
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Difficulties," "Computer Assisted Instruction,” "Technology," and "Assistive Technology." These keywords were
chosen by considering the initial literature search. In addition, the Boolean search was used in the process. The
keywords were combined using AND/ OR operations. ((“Learning Disabilities” OR “Specific Learning
disabilities” OR “Learning Difficulties”) AND (“Computer Assisted Instruction” OR “Technology” OR “Assistive
Technology”).

In the searching stage of the review, dyscalculia, dyslexia, and dysgraphia were not used as keywords
because the keywords of the study were determined through an initial literature search. Although these terms used
in the searching stage, the articles were examined and categorized according to difficulties in reading, writing, and
mathematics as defined by APA (2013) and MoNE (2010).

This literature search was limited to the articles published in peer-reviewed journals. Furthermore, the
study was restricted to full-text articles written in English. In addition, no date limitation was applied to see the
progress of the use of technology in LD over the years until June 2018.

Study Selection Stage

After searching the databases above with the specified keywords, 699 articles were found in total. After
removing exact duplicates, 521 articles remained. The abstracts of the articles were examined to determine whether
they met the inclusion criteria. Among the found articles, 249 were either not empiric or research-based. The
articles excluded were reviews, overviews, analysis, synthesis, and reports. The remaining 216 articles were
empiric studies. However, some of these studies were excluded as they either did not include students with learning
disabilities or not hold the aim of developing skills related to reading, writing, and mathematics.

Following these procedures, 55 studies remained and examined. A list of inclusion and exclusion criteria
were presented in the following:

Inclusion criteria:

e The article was published in a peer-reviewed journal.

e The study was empiric research in the area of education.

e Students with learning disabilities were the leading participant group.

e Atrticles were related to technology used for developing skills in reading, writing, and mathematics.
Exclusion criteria:

e Atrticles were reviews, overviews, analysis, synthesis, or reports.

e Atrticles presented models about how to use assistive technology in LD.

e Atrticles aimed to determine which assistive technology special education students or teachers preferred.

Analysis Stage

The remaining articles were analyzed under four titles. Firstly, the demographic and methodological
characteristics of the studies were determined. The demographic information of the articles was obtained through
their publication year and the journal in which they were published. The methodological characteristics involved
information regarding research design, participants, and data collection tools. The participants were classified as
elementary school students, middle school students, high school students, university students, frostig school
students, which is a school for children with learning disabilities, and doctoral students. Secondly, skills that need
improvement, and technological tools to enhance those skills were designated. Thirdly, studies were analyzed by
considering the effects of technology on the skills that need improvement. Lastly, results were presented according
to student perceptions of the technology use.
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In the analysis stage, the first author examined all the articles according to the main titles explained above
and created a table. A doctorate student who is experienced in terms of coding and technology use in special
education was involved in the study voluntarily. The first author and the doctorate student discussed the main titles
and coded two articles together. The doctorate student was asked to review and code 32% of the articles (N = 18)
himself. Following the coding, the results were compared and discussed. A substantial agreement percentage
(namely, 95.1%) was found between researchers as the reliability coefficient formula was applied (Miles &
Huberman, 1994). However, there were some disagreements. Two researchers made some changes to the coding
table to resolve 4.9% disagreements.

Results

In the result part, there are four main parts: Demographic and methodological characteristics, skills and
technological tools, effects of technological tools, and students' perceptions. In the result part, the total number of
the skills may exceed the total number of the articles because some of the studies focused more than one skill at a
time as shown in the Table 1.

Demographic and Methodological Characteristics of the Articles

The articles were published between 1995 and 2017. No date restriction was applied in the inclusion of
the studies. As shown in Table 1, the oldest article was published in 1985, while the most recent was in 2017.
More than half of the articles (N = 29) were published after 2012. Many of the articles were published in 2014 (N
=9) and in 2012 (N = 7). Moreover, Table 1 showed that Learning Disability Quarterly (N = 8), Journal of Special
Education Technology (N = 7), Remedial and Special Education (N = 5), Journal of Learning Disabilities (N = 5),
Learning Disabilities: A Multidisciplinary Journal (N = 2) and Education and Treatment of Children (N = 2) were
the journals that published more articles than others.

In addition to these, the majority of the journals were indexed either in Social Science Citation Index
(SSCI) (N = 28) or Emerging Sources Citatioon Index (ESCI) (N = 13). The journals indexed in SSCI are in the
following: Annals of Dyslexia, Journal of Learning Disabilities, Remedial and Special Education, Learning
Disabilities Quarterly, Computers in Human Behavior, Behavior Modification, Education and Treatment of
Children, British Journal of Educational Technology, Educational Technology & Society, Exceptional Children,
Computers & Education, and Journal of Behavioral Education. The journals indexed in ESCI are in the following:
Journal of Special Education Technology, International Journal of Special Education, Learning Disabilities: A
Multidisciplinary Journal, Teaching Exceptional Children, Learning Disabilities Research & Practice and
Postsecondary Education and Disability.

As for the methodological characteristics, information about research methods, participants, and data
collection tools were provided. Various methodology types including both qualitative and quantitative were
preferred. As shown in Table 1, most of the studies (N = 16) used multiple baseline designs as a research method.
Experimental research (N = 6), case study (N = 5), single-subject designs (N = 4), and pretest-posttest designs were
among other research methods utilized in the studies. More than half of the articles (N = 32) were experimental
even if they had weak designs.

It can be seen in Table 1 that articles included different participant profiles. Most of the reviewed articles
(N =26) involved elementary school students, 13 of them covered high school students, 7 of them included middle
school students, six of them covered university students, two of them involved Frostig school students and one of
the studies included doctoral student as participants. The students involved in the studies were diagnosed with
learning disabilities based on the discrepancy between 1Q and academic achievement. These students followed
individualized education plans (IEPs) or special education programmes.
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Table 1
Summary of the Articles in terms of Demographic and Methodological Characteristics and Skills Need Improvement
Study Journal Research method Data collection tools Participants Difficulty area Skills
Raskind & Higgins (1999) Annals of Dyslexia Experimental Observation, achievement test Frostig school Reading Rea(_jmg .
research students comprehension, spelling
. . Journal of Special Education I . Frostig school - Reading
Higgins & Raskind (2000) Technology Quantitative research Achievement test students Reading comprehension. spelling
. . Information Technology in Pretest-posttest . Elementary . Reading_
Xin & Rieth (2001) Childhood Education desian Achievement test, survey school students Reading comprehension,
g vocabulary knowledge
Dolan, Hall, Banerjee, The Journal of Technology, Counterbalanced Achievement test, survey, High school Readin Reading aloud
Chun, & Strangman (2005) Learning and Assessment design interview, observation students g g
Open Learning: The Journal of I Questionnaire, interview, University . .
Klemes et al. (2006) Open, Distance and e-Learning Quantitative research achievement test students Reading Reading rate
. . Journal of Adolescent & Adult . . Field notes, interviews, focus University . .
Silver-Pacuilla (2006) Literacy Multilayered design group interviews students Reading Literacy
Twyman & Tindal (2006) Journal of Special Education Experimental Achlevemqnt tes't, observation, High school Reading Reading comprehension
Technology research interview students
Lange, Mulhern, & Wylie . s . . . High school . .
(2009) Journal of Learning Disabilities Mixed design Achievement test, survey students Reading Literacy
Wade, Boon, & Spencer Learning Disabilities: A . . . . . Elementary . . .
(2010) Contemporary Journal Single subject design Observation, achievement test, school students Reading Reading comprehension
Scheeler, Macluckie, & Remedial and Special Multiple baseline Video recording, questionnaire, High school Readin Oral presentation
Albright (2010) Education design observation students g P
Stetter & Hughes (2011) International Jour_nal of Special Multlplevbasellne Surve_y, observation, High school Reading Reading comprehension
Education design achievement test students
Assistive Technology Multiple baseline Achievement test, observation, University . . .
Floyd & Judge (2012) Outcomes and Benefits design interview students Reading Reading comprehension
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Study

Journal

Research method

Data collection tools

Participants

Difficulty area

Skills

Tanners, McDougall, Skouge,
& Narkon (2012)

Cullen, Keesey, Alber-
Morgan, & Wheato (2013)

Meyer & Bouck (2014)

Papadima-Sophocleous &
Charalambous (2014)

Cullen, Alber-Morgan,
Schnell, & Wheaton (2014)

Regan, Berkeley, Hughes, &
Kirby (2014)

Niedo, Lee, Breznitz, &
Berninger (2014)

Decker & Buggey (2014)

Kennedy et al. (2014)

White & Robertson (2015)

Hall et al. (2015)

Kennedy, Deshler & Lloyd
(2015)

Learning Disabilities: A

Multidisciplinary Journal

Education and Treatment
of Children

Journal of Special
Education Technology

The Eurocall Review
Remedial and Special
Education

The Journal of Special
Education

Learning Disability
Quarterly

Journal of Learning
Disabilities
Learning Disability
Quarterly

Computers in Human
Behavior

Learning Disability
Quarterly

Journal of Learning
Disabilities

Alternating treatment
design

Multiple baseline
design

Multiple baseline
design

Experimental research

Multiple baseline
design

Multiple baseline
design

Quantitative research

Multiple baseline
design

Quasi-experimental
design

Phenomenology

Mixed design

Experimental research

Achievement test, interview

Observation, interview,
achievement test

Interview, observation,
achievement test

Questionnaire, scale, audio
recording

Observation, questionnaire,
interview, achievement test

Observation, interview, audio

recording

Questionnaire, achievement test

Audio recording, observation

Achievement test

Interview, observation, field
notes, achievement test

Achievement test, interview,
survey, observation

Achievement test, survey

Doctoral
student

Elementary
school students

Middle school
students

University
students

Elementary
school students

Elementary
school students

Elementary
school students

Elementary
school students

High school
students

Elementary
School Students

Middle school
students

High school
students

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading comprehension

Acquisition of sight
word

Reading
comprehension, reading
fluency

Reading fluency

Reading comprehension

Word recognition

Reading rate

Reading fluency

Vocabulary knowledge
Reading
comprehension, reading
fluency

Reading comprehension

Vocabulary knowledge
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Study

Journal

Research method

Data collection tools

Participants

Difficulty area

Skills

Ciullo et al. (2015)

Keyes, Cartledge, Gibson Jr.,
& Robinson-Ervin (2016)

Higgins & Raskind (1995)

Zhang (2000)

Dimitriadi (2001)

Williams (2002)

Hetzroni & Shrieber (2004)

Englert, Wu, & Zhao (2005)

Silié & Barbetta (2010)

Belson et al. (2013)

Nelson & Reynolds (2015)

Behaviour Modification
Education and Treatment
of Children

Learning Disability
Quarterly

Journal of Research on
Computing in Education

British Journal of
Educational Technology

Teaching Exceptional
Children

Journal of Learning
Disabilities
Learning Disabilities
Research & Practice

Journal of Special
Education Technology

Journal of Special
Education Technology

Postsecondary Edu. and
Dis.

Concurrent delayed
multiple probe design

Multiple baseline design

Quantitative research

Case study

Case study

Case study

Single subject design
Case study
Multiple baseline design
Experimental research

Qualitative research

Observation, achievement test,
questionnaire, interview

Video recording, observation,
questionnaire

Atrtifacts

Observation, artifacts

Observation, interview, video
recording

Interview, artifacts

Atrtifacts, observation

Observation, field notes, artifacts

Artifacts, observation

Survey, interview, observation,
artifacts

Observation, interview, artifacts

Elementary
school students

Elementary
school students

University
students

Elementary
school students

Elementary
school students

Middle school
students

High school
students

Elementary
school students

Elementary
school students

High school
students

University
students

Reading

Reading

Writing

Writing

Writing

Writing

Writing

Writing

Writing

Writing

Writing

Reading comprehension

Reading fluency

Written expression

Authoring

Authoring

Written expression,
Word prediction

Planning and writing
persuasive essays

Planning and writing
persuasive essays

Narrative writing

Note taking

Dictation
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Study

Journal

Research method

Data collection tools

Participants

Difficulty area

Skills

Tariq & Latif (2016)

Evmenova et al. (2016)

Corkett & Benevides
(2016)

Gentry & Lindsey
(2008)

Campbell & Mechling
(2009)
Curcic (2011)

Irish (2002)

Seo & Woo (2010)

Nordness et al. (2011)

Seo & Bryant (2012)

Educational Technology
& society

Exceptional Children

Journal of International
Special Needs
Education

The Journal of the
American Academy of
Special Education
Professionals

Remedial and Special
Education

Multicultural Education
& Technology Journal

Journal of Special
Education Technology

Computers & Education

Journal of Special
Education Technology

Remedial and Special
Education

Usability
Multiple baseline design
Flexible meth.

(qualitative and
correlational methods)

Case study

Multiple baseline design

Pretest-posttest design

Multiple baseline design

Usability

Multiple baseline design

Multiple probe design

Interview, survey,
observation,
questionnaire

Interview, observation,
achievement test

Observation, artifacts

Interview, survey,
observation, field note,
artifacts

Observation,
achievement test

Questionnaire, artifacts

Observation, field notes,
interview, achievement
test

Questionnaire,
observation,
achievement test

Observation,
achievement test

Achievement test,
checklist

Elementary School
Students

Middle school students

Middle school students

Elementary school
students

Elementary school
students

Middle school Students

Elementary school
students

Elementary school
Students

Elementary school
students

Elementary school
students

Writing

Writing

Writing

Reading & writing

Reading & writing

Reading & writing

Math

Math

Math

Math

Fundamental writing

Planning and writing
persuasive essays

Written expression

Vocabulary acquisition

Letter and sound
identification

Information problem
solving

Multiplication

Word problem solving

Subtraction

Word problem solving
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Study Journal Research method Data collection tools Participants Difficulty area Skills
The Journal of Special . . High school .
Stultz (2013) Education Apprenticeship Pretest-posttest design Achievement test students Math Fractions
Leh & Jitendra (2013) Learning Disability Experimental research Achievement test, survey Elementary Math Word problem solving
Quarterly school Students
Huscroft-D’ Angelo, Higgins,  Learning Disabilities: A - . Achievement test, survey, Elementary . .
& Crawford (2014) Multidisciplinary Journal Descriptive design observation school students Math Mathematical reasoning
Satsangi & Bouck (2015) Learning Disability Multiple baseline design Interview, observation, High school Math Area and perimeter
Quarterly achievement test students
Bryant, Ok, Kang, Kim, Journal of Behavioral Alternating treatment Achievement test, interview. Elementary
I(_Zaglgé)Bryant & Pfannestiel Education design observation school students Math Multiplication
Satsangi, Bouck, Taber- . - . . . . .
Doughty, Bofferding, & Learrgrlxjgrilrslablllty Single subject design Ach|evemeirr1]ttgre\§ité\?vbservatlon, HIS%IJdS;:tZOI Math Algeb;a Sg:?olﬁ linear
Roberts (2016) y q
Xin, Tzur, Hord, Liu, Park & Learning Disability : . Survey, interview, achievement Elementary Problem-solving,
Si (2017) Quarterly Pretest-postest design test school students Math multiplicative reasoning
Shin & Bryant (2017) Remedial anc_i Special Multiple baseline design Achievement test, questlonnalre, Middle school Math Word problem solving
Education observation students
Fuchs, Fuchs, Hamlet, Journal of Learning Elementary Number combination,

Powell, Capizzi, & Seethaler
(2006)

Skiada, Soroniati, Gardeli, &
Zissis (2014)

Disabilities

Themes in Science &
Technology Education

Quantitative research

Agile methodology

Achievement test, artifact

Interview, observation

school students

High school
students

Math, reading

Math, reading

spelling

Problem-solving,
Reading comprehension
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Interviews, observations, achievement tests, surveys, questionnaires, field notes, artifacts (students’
written and visual products) and video/audio recordings were among the data collection tools. Interviews,
questionnaires, and surveys were used to identify the perceptions of the students and teachers (Belson, Hartmann,
& Sherman, 2013; Dimitriadi, 2001; Hall, Cohen, Vue, & Ganley, 2015; Klemes, Epstein, Zuker, Grinberg, &
lovitch, 2006; Nordness, Haverkost, & Volberding, 2011; Xin & Rieth, 2001). The achievement tests such as
paper-pencil tests, reading comprehension tests, mathematic problem solving subtest of SAT, Woodcock-Johnson
11 (WJ-111) Writing Fluency subtest were implemented to explore how the use of technology affected the student
performances on the focused skills (Floyd & Judge, 2012; Leh & Jitendra, 2013; Satsangi & Bouck, 2015; Seo &
Bryant, 2012; Stultz, 2013; White & Robertson, 2015).

Skills that Need Improvement and Technological Tools

In this part, the articles that focused on the skills and technological tools to develop these skills were
presented. The skills were grouped according to the difficulty areas mentioned in the definitions of the learning
disabilities in Table 1. Even though the articles specified the name of the technologies they used, the Table 1 did
not include technological tools to avoid providing company names. However, some examples were presented
below. It is important to note that the total number of skills exceeded the total number of articles because some of
the articles studied more than one skill at a time.

Table 1 showed that most of the articles (N = 28) were conducted to enhance reading-related skills.
Reading comprehension (N = 14), reading fluency (N = 5), vocabulary knowledge (N = 3), spelling (N = 3), literacy
(N = 2), reading rate (N = 2), acquisition of sight words (N = 1), oral presentations (N = 1), reading aloud (N = 1)
and word recognition (N = 1) were the skills that were investigated in the reviewed articles. The review results
highlighted that articles focusing on reading-related skills preferred text-to-speech (TTS) (i.e., “Natural Reader
(Meyer & Bouck, 2014)”, “Kurzweil 3000 (White & Robertson, 2015)”, “Strategic Reader (Hall et al., 2015)” and
speech recognition (i.e., "Dragon Naturally Speaking (Silver-Pacuilla, 2006)”, “Dragon Dictate (Higgins &
Raskind, 1995)”, “Discrete Speech Recognition (Higgins & Raskind, 2000)” software. In addition to these tools,
some of the studies preferred concept map technologies (Kidspiration©).

Moreover, Table 1 presented that 12 articles investigated the effects of technology use on the writing
skills of the students with LD. In these articles, planning and writing persuasive essays (N = 3), written expression
(N = 3), authoring (N = 2), fundamental writing (N = 1), dictation (N = 1), note taking (N = 1), word prediction (N
= 1), and narrative writing (N = 1) were the skills that were examined. In addition to text-to-speech and speech
recognition tools, technologies like computer-based graphic organizers (Evmenova et al., 2016) and electronic
pens (Belson et al., 2013) were preferred to enhance writing-related skills. The graphic organizers were used to
help students with LD to organize their thoughts, and the electronic pens were used to make the writing process
easy.

Furthermore, three of the studies focused on reading and writing skills together instead of a single skill.
In these studies, vocabulary acquisition (N = 1), letter and sound identification (N = 1), and information problem
solving (N = 1) were the skills that were examined.

Last but not least, 14 articles examined the effects of technology use on the mathematical skills of students
with LD. Word problem solving (N = 4), problem-solving (N = 2), multiplication (N = 2), subtraction (N = 1),
fractions (N = 1), single linear equation (N = 1), mathematical reasoning (N = 1), multiplicative reasoning (N = 1),
number combination (N = 1) and area and perimeter (N = 1) were the skills to be improved in the area of math.
Different technologies were used to enhance mathematical skills. “Fun fraction (Shin & Bryant, 2017), Math Drill
(Bryant et. al., 2015), Math Magic (Nordness et al., 2011), and Virtual manipulatives (Satsangi & Bouck, 2015;
Satsangi et al., 2016)” were some of the examples.
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The results of the current study showed that most of the articles (N = 50) used software to improve the
skills mentioned before. However, five of the studies used mobile applications (Corkett & Benevides, 2016;
Nordness et al., 2011; Papadima-Sophocleous & Charalambous, 2014; Skiada et al., 2014; Tariq & Latif, 2016).

Effects of the Technology Use on Students’ Performances Related to Reading, Writing and Mathematics

The articles were reviewed to identify how the use of technology affected the student performances related
to reading, writing, and mathematics. The review process showed that the majority of the studies resulted in
improvement, either statistically significant (N = 14) or insignificant (N = 36). However, 7 of the articles did not
result in any improvement.

40
35
30
25
20
15

10 7

Positive but not significant Significant results No improvement
results

Figure 1. Distribution of the articles according to results.

Fourteen of the studies presented a significant improvement in skills related to mathematics, reading, and
writing. The area-specific skills included problem-solving (Twyman & Tindal, 2006; Xin et al., 2017), notetaking
(Belson et al., 2013), planning and writing persuasive essay (Englert et al., 2005), written expression (Corkett &
Benevides, 2016), information problem solving (Curcic, 2011), reading fluency (White & Robertson, 2015),
reading comprehension and spelling (Hall et al., 2015; Higgins & Raskind, 2000; Raskind & Higgins, 1999),
vocabulary acquisition (Kennedy et al., 2014; Kennedy et al., 2015; Xin & Rieth, 2001) and literacy skills (Lange
et al., 2009).

Atotal of 36 articles resulted in statistically insignificant improvement in reading, writing, and math. First
of all 14 of the articles covered skills related to reading (Ciullo et al. 2015; Cullen, et al., 2014; Cullen, et al., 2013;
Decker & Buggey, 2014; Dolan, et al., 2005; Floyd & Judge, 2012; Keyes et al., 2016; Klemes et al., 2006;
Papadima-Sophocleous & Charalambous, 2014; Regan et al., 2014; Scheeler et al., 2010; Silver-Pacuilla, 2006;
Wade et al., 2010; White & Robertson, 2015).

Secondly, ten of the articles aimed to improve writing skills (Corkett & Benevides, 2016; Dimitriadi,
2001; Evmenova et al., 2016; Hetzroni & Shrieber, 2004; Higgins & Raskind, 1995; Nelson & Reynolds, 2015;
Sili6 & Barbetta, 2010; Tariq & Latif, 2016; Williams, 2002; Zhang, 2000). Thirdly, nine of these articles were
related to mathematical skills (Belson et al., 2013; Bryant et. al., 2015; Fuchs et al., 2006; Huscroft-D’Angelo et
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al., 2014; Irish, 2002; Nordness et al., 2011; Seo & Bryant, 2012; Seo & W00, 2010; Shin & Bryant, 2017). Lastly,
two of the studies were related to reading & writing skills (Campbell & Mechling, 2009; Gentry & Lindsey, 2008)
and one of the studies were related to reading & math (Skiada et al., 2014). Seven of the studies reported that
participant performances on the related skills did not change from baseline to intervention phase (Meyer & Bouck,
2014; Regan et al., 2014; Satsangi et al., 2016; Stetter & Hughes, 2011) or between pre and post-test scores (Leh
& Jitendra, 2013; Stultz, 2013; Tanners et al., 2012).

Student Perceptions Toward the Use of Technology

More than half of the articles (N = 30) aimed to identify students’ perceptions of the use of technology.
Interviews, observations, and surveys were utilized in this realm. Table 2 shows that most of the articles (N = 27)
revealed positive perceptions toward technology use (Belson et al., 2013; Ciullo et al., 2015; Decker & Buggey,
2014; Dolan et al., 2005; Englert et al., 2005; Evmenova et al., 2016; Floyd & Judge, 2012; Gentry & Lindsey,
2008; Hall et al., 2015; Kennedy et al., 2015; Keyes et al., 2016; Klemes et al., 2006; Leh & Jitendra, 2013; Meyer
& Bouck, 2014; Nelson & Reynolds, 2015; Regan et al., 2014; Satsangi & Bouck, 2015; Scheeler et al., 2010; Seo
& Woo, 2010; Shin & Bryant, 2017; Skiada et al., 2014; Tanners et al., 2012; Tariq & Latif, 2016; Xin & Rieth,
2001; White & Robertson, 2015; Williams, 2002; Zhang, 2000).

Among these studies, it was reported by the students that technology use was helpful for them (Belson et
al., 2013; Dolan et al., 2005; Evmenova et al., 2016; Hall et al., 2015; Meyer & Bouck, 2014; Nelson & Reynolds,
2015; Shin & Bryant, 2017) and working with technology was fun (Nelson & Reynolds, 2015; Williams, 2002)
and easy to use (Belson et. al., 2013; Evmenova et. al., 2016). It was also stated that they enjoyed using technology
(Gentry & Lindsey, 2008; Klemes et al., 2006; Nordness et al., 2011; Satsangi & Bouck, 2015; Xin & Rieth, 2001)
and technology increased their motivation (Nelson & Reynolds, 2015; White & Robertson, 2015).

Although their perceptions were positive in general, three of these studies revealed that participants did
not prefer working with technology (Corkett & Benevides, 2016; Higgins & Raskind, 2000; Satsangi et al., 2016).
The students preferred working with their teachers while they were using technology. In other words, they wanted
their teachers to be part of the technology-enhanced learning process.

Table 2
Distribution of the Articles According to the Perception of the Students
Perceptions Student’s Thoughts Number of Articles
Positive 27
Helpful 7
Enjoyed 5
Fun 2
Easy to use 2
Increased motivation 2
Negative 3

Discussion and Conclusion

The review revealed that the oldest article was published in 1985, and more than half of the studies (N =
29) were published after 2012. Thus, it may indicate that there is a growing interest in terms of the use of
technology with learning disabilities (LD). Moreover, the most common characteristics were utilizing multiple
baseline designs, working with elementary students, using interviews, observations, achievement tests, surveys,
and questionnaires as data collection tools in the reviewed studies. Since the majority of the articles focused on
the skills related to reading, including elementary school students is an obvious result. Therefore, the skills that
need improvement may determine the target group.

The reviewed articles used different types of technologies to achieve their aims. Text-to-speech and
speech recognition tools were preferred to enhance skills related to reading. Graphic organizers and digital pens
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were used along with the speech recognition and text-to-speech tools to improve writing-related skills. As for the
mathematical skills, manipulatives and flash applications took the stage. When the results are examined, it can be
said that difficulty area, which are reading, writing and math directed the type of technology to be used.

In addition to these, many of the articles used computer-based software to improve skills. However, a few
of the articles published in recent years used mobile applications (Corkett & Benevides, 2016; Papadima-
Sophocleous & Charalambous, 2014; Skiada et al., 2014). As far as the increased popularity of mobile learning
and education is concerned, it may be said that more studies will integrate mobile technologies into special
education too. In addition to mobile technologies, many new high technologies such as augmented reality will
have a place in special education. Although keeping pace with the enhancements in the technology may positively
support special education; applicability, usability, and practicality of the technologies should be examined before
integrating them.

Furthermore, the review revealed that most of the articles showed positive improvements, whether
statistically significant or not, in the skills related to reading, writing, and mathematics. In some of the studies, no
improvements were recorded. When these studies were examined, the problems were related to the technology,
lack of teacher-led instruction, and research design. In these studies, the technology did not meet the needs of the
students (Meyer & Bouck, 2014; Satsangi et al., 2016) as the technology did not provide self-control over the
learning environment and had a limited function because of free limited version. Moreover, the results were
affected by insufficient teacher-led instruction (Stetter & Hughes, 2011) because the age of the participant group
was not big enough to work alone (Regan et al., 2014). It may be said that the technology use may be planned
along with the teacher-led instruction by taking participant profile into account. Moreover, the applicability,
usability, and practicality of the tool need to be investigated to receive a higher benefit.

Although most of the studies showed improvement, generalizations of the results were limited due to
small sample size. Student perceptions toward were generally positive; however, in some of the studies, students
preferred the assistance of their teachers while utilizing technology for their studies. It highlights the importance
of teacher role in the use of technology.
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Ogrenme Giicliigii ve Teknoloji Kullanimi

Diinya Saglik Orgiitii’niin (World Health Organization) 2015°teki kayitlarina gore, diinya niifusunun %
1571 gesitli engel tiirlerine sahiptir. Benzer bir sekilde, Tiirkiye Istatistik Kurumu’nun 2002’deki kayitlar1 da
niifusun yaklasik % 12.29’unun farkli engel tiirlerine sahip olduklarini ortaya koymustur. Farkli engel tiirlerine
sahip bu bireylerin farkli ihtiyag¢ ve 6zellikleri oldugu i¢in (Brodin, 2010), egitim siire¢lerinde bu farkliliklar1 g6z
oniinde bulundurulmahdir. Ozel egitim, gesitli engellere sahip dgrencilerin yasadiklar1 zorluklarin iistesinden
gelebilmeleri igin egitim hizmeti sunmay1 amaglayan bir alandir (Vaughn & Linan-Thompson, 2003).

Ozel egitimin ilgi alani iginde birgok engel tiirii olmasina ragmen, dgrenme giicliigii (OG) bu engel tiirleri
icerisinde en yaygin olanlarindan biridir (U.S. Department of Education, 2016). Amerikan Psikiyatri Birligi
(American Psychiatric Association [APA], 2013) 6grenme giicliigiinii okuma, yazma ve matematik alanlarinda
giiclilk yasanmasina sebep olan bir bozukluk olarak tanimlamistir. Benzer sekilde, Milli Egitim Bakanligi (MEB)
o0grenme giicliigii yasayan bireyleri, okuma, yazma ve matematik alanlarinda yasadigi problemlerin iistesinden
gelmek icin yardima ihtiya¢ duyan bireyler olarak tanimlamistir (MEB, 2010). Ogrenme giigliigiiniin disleksi,
diskalkuli ve disgrafi olmak iizere ii¢ alt kategorisi bulunmaktadir (APA, 2013). Milli Egitim Bakanligi’nin
O6grenme giicliigii taniminda okuma, yazma ve matematik alanlarinda yasanan zorluklar vurgulanmistir (MEB,
2010).

Ilk olarak disleksi, sézciik tanmima, heceleme ve ¢dziimleme gibi sesbilgisel problemlere neden olmaktadir
(Lyon, Shaywitz & Shaywitz, 2003; Shaywitz & Shaywitz, 2005). Disgrafi, yazma ile ilgili zorluklara neden olan
bir bozukluktur (National Assocation of Special Education Teachers [NASET], 2005). APA (2013), disgrafinin,
dilbilgisi, metin diizenleme ve noktalama ile ilgili problemlere sebep oldugunu belirtmistir. Son olarak, diskalkuli
matematiksel becerileri etkileyen bir 6grenme giicliigii tiriidiir ve siklikla disleksi ile birlikte ortaya ¢ikmaktadir
(Price & Ansari, 2013).

Teknoloji egitim 6gretim ortamlarina aktif bir sekilde dahil edilmis ve teknoloji kullaniminin olast
etkilerini inceleyen g¢alismalar yapilmistir. Bu ¢aligmalar, teknoloji kullaniminin (Drigas & loannidou, 2013).
King-Sears ve Evmenova (2007) teknolojinin 6zel gereksinimi olan ve olmayan 6grencilerin 6grenme siireglerini
destekleyebilecegini vurgulamislardir. Ayrica, teknolojinin 6zel egitime entegrasyonunu 6nemini (Chang, Chen
& Huang, 2011; Lin, Chen, Wu & Yeh, 2008) ve teknoloji kullaniminin 6grencilerin akademik basarilarini olumlu
yonde etkileyecegini vurgulayan ¢aligmalar bulunmaktadir (Blackhurst, 2005).

Ozel egitimde teknoloji kullanim ¢ok yaygindir ve dzel ihtiyaglari olan kisilerin farkli ihtiyaglarimi
karsilamak, karsilastiklar1 sorunlari ortadan kaldirmak ve onlari daha bagimsiz ve yetkin kilmak igin farkli
teknolojiler kullanilmistir. Ancak, kullanilan teknolojiler zaman igerisinde gelismelere ayak uydurarak bigim
degistirmis ve Ozel ihtiyaglar1 olan bireylerin yagsadiklari sorunlara daha etkili ¢oziimler sunmustur (Coklar,
Ergenekon & Odabasi, 2018).

Beard, Carpenter ve Johnston (2011), 6zel egitimde kullanilan teknolojileri kullanilabilirliklerine,
gelisimlerine ve pratikliklerine gore diisiik diizey, orta diizey ve yiiksek diizey olmak iizere {i¢ gruba ayirmistir.
[lk olarak, diisiik diizeyli teknolojilere arkas1 yapiskanli not kagitlari, kigit, makas ve cirt cirt (Amerikan bandr)
vb. 6rnek verilebilir. Bunlar birgok sinifta genel olarak bulunabilen basit teknolojilerdir. Sesli kitaplar, kelime
tahmin eden yazilimlar, tekerlekli sandalyeler ve geviri yapan yazilimlar orta diizey teknolojiler olarak kategorize
edilmistir. Bu teknolojiler diistik diizeyli teknolojiler kadar siniflarda yaygin olarak bulunabilen araglar degildir.
Son olarak yiiksek diizeyli teknolojilere gelince, bu grupta daha ¢ok bilgisayarlar, tabletler, akilli tahtalar,
arttirilmis gergeklik uygulamalari, metni ses doniistiiren ve sesi metne doniistiiren programlar yer almaktadir.
Yiiksek diizeyli teknolojiler dijitalligin daha fazla hissedildigi gruptur (Coklar vd., 2018).

Son yillarda yapilan 6grenme giigliigii calismalari incelendiginde, ¢alismalarda yiiksek diizey teknoloji
grubuna ait teknolojilerin sik¢a kullanildig1 calismalar gérmek miimkiindiir. Ornegin, yaziy1 sese, sesi yaziya
dontistiiren programlari okuma ve yazma ilgili becerileri gelistirmek adina kullanilan yiiksek diizey teknolojiler
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arasinda gérmek miimkiindiir (Ciullo, Falcomata, Pfannenstiel & Billingsley, 2015; Nelson & Reynolds, 2015;
White & Robertson, 2015). Buna ek olarak, bazi ¢alismalarda bilgisayar ve mobil cihazlar iizerinde ¢alisan
yazilimlarin ve uygulamalarin 6grenme giigliiglinde yasanan problemleri en aza indirmek admna kullanildigini
soylemek miimkiindiir (Seo & Woo, 2010; Shin & Bryant, 2017; Silver-Pacuilla, 2006).

Yapilan ¢alismalarda teknoloji kullaniminin 6grenciye daha fazla pratik imkani sundugu (Butterworth &
Laurillard, 2010; Zhang, 2000), anlik ve hizli geri bildirim sagladigi (Mohammed & Kanpolat, 2010) ve 6grenciye
kendi 6grenme siireci lizerinde kontrol imkani sagladigi belirtilmistir (Jones, Issroff & Scanlon, 2006). Ayrica,
o6grenme giicliigiinde teknolojinin 6grenme siirecini desteklemek amaciyla entegre edildigi ¢aligmalarda
mevcuttur. Bu ¢alismalar, teknoloji kullaniminin 6grenciler iizerindeki olumlu etkilerini ortaya koymustur
(Kennedy, Thomas, Meyer, Alves & Lloyd, 2014; Koscinski & Gast, 1993; Lin vd., 2008). Ancak, bu
calismalardaki egilimlerin neler oldugu, teknoloji kullaniminin 6grencilerin okuma, yazma ve matematik
performanslarini nasil etkiledigi ve 6grencilerin kullanilan teknolojilere yonelik algilarinin belirlenmesi daha sonra
yapilacak c¢alismalara 151k tutmasi acisindan 6nem teskil etmektedir. Bu sebeple bu calisma asagida belirtilen
arastirma sorularimi ele almistir:

1. Ogrenme giigliigiinde teknoloji kullanimina odaklanan g¢aligmalardaki demografik ve yontemsel
ozellikler nelerdir?

2. Ogrenme giigliigiinde teknoloji kullanimia odaklanan galismalarda gelistirilmek istenen beceriler ve bu
becerileri gelistirmek i¢in kullanilan teknolojiler nelerdir?

3. Teknoloji kullaniminin 6grenme giigliigii olan 6grencilerin performanslari tizerindeki etkileri nedir?
4, Ogrencilerin teknoloji kullanimina yonelik algilar1 nelerdir?
Yontem

Bu caligmanin amact; (1) 6grenme giicliigiinde teknolojiyi kullanan makalelerin demografik ve yontemsel
ozelliklerini, (2) makalelerde gelistirilmek istenen becerileri ve bu becerileri gelistirmek ic¢in kullanilan
teknolojileri, (3) kullanilan teknolojilerin 6grenme gii¢liigii yasayan 6grencilerin performanslarini nasil etkiledigi
ve (4) ogrencilerin kullanilan teknolojilere yonelik algilari sistematik bir sekilde ortaya koymaktir. Bu sebeple,
sistematik bir alan yazin taramasi yapilmistir. Sistematik alan yazin taramasi {i¢ asamadan olugmaktadir: (a)
Arastirma, (b) ¢aligma se¢imi ve (c¢) analiz.

Arastirma Asamasi

Sistematik alan yazin taramasii yapmak igin “Web of Science”, “Academic Search Complete (ASC)”,
“Education Resources Information Center (ERIC)”, ve “ Education Source” olmak iizere dort veri tabani
taranmigtir. Bahsi gegen veri tabanlari egitim alanyazinindaki hakemli ve tam metin makalelere erigim sagladiklart
i¢in tercih edilmistir.

Veri tabanlar1 taranmaya baslamadan once, kullanilacak anahtar kelimeleri belirlemek amaciyla bir 6n
alanyazin incelemesi yapilmustir. Yapilan incelemede “Ogrenme Giicliigii (Learning Disabilities)”, “Ozgiil
Ogrenme Giigliigii (Specific Learning Disabilities)”, “Ogrenme Zorlugu (Learning Difficulties)”, “Bilgisayar
Destekli Ogretim (Computer-Assisted Instruction)”, “Yardimci Teknoloji (Assitive Technology)” ve “Teknoloji
(Technology)” anahtar kelimeleri belirlenmis ve sistematik alanyazin taramasinda bu anahtar sdzciikler
kullanilmistir. Anahtar sozciikler belirlendikten sonra, veri tabanlarinda hakemli dergilerdeki Ingilizce makaleler
2018 Haziran’a kadar bir tarih sinir1 olmadan taranmustir.

Calismanin arastirma asamasinda kullanilan anahtar sdzciikler alanyazin taramasi yapilarak
belirlenmistir. Anahtar sozciikler disleksi, diskalkuli ve disgrafi gibi anahtar sozciikler icermemektedir. Bunun
sebebi hem yapilan 6n alan yazin taramasi hem de Tiirkiye’de 6grencilerin bu alt kategoriler ile tan1 almamasidir.
Ancak, gerek Tiirkiye’de gerek yabanci alanyazinda, 6grenme giigliigli okuma, yazma ve matematik alanlarinda
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yasanan zorluklar olarak tanimladig: i¢in (APA, 2013; Milli Egitim Bakanlig1 [Ministry of National Education-
MoNE], 2010) calismanin dahil edilme kriterleri bu yonde belirlenmistir. Bagka bir deyisle, yapilan 6grenme
giicligii tanimlart okuma, yazma ve matematik alanlarinda yagsanan giigliikleri vurguladigi i¢in, galismada
incelenen makaleler bu alanlar gozetilerek analiz ve kategorize edilmistir.

Calisma Secimi Asamasi

Veri tabanlar belirtilen anahtar sézciikler ve kisitlamalar ile tarandiktan sonra, toplamda 699 makaleye
ulagilmigtir. Bu makaleler i¢inden ayni olan c¢alismalar elendikten sonra 521 makale kalmigtir. Elde kalan
calismalarin 6zetleri incelenerck asagida belirtilen dahil edilme kriterlerine uygunluk durumlarina bakilmistir.
Makalelerin 249 tanesi derleme, 6zet, rapor olduklari i¢in ya da deneysel ¢alisma olmadiklari i¢in ¢alismaya dahil
edilmemislerdir. Kalan 216 makale detayli incelemeye alinmustir. incelenen makalelerden katilimei grubu
Ogrenme giicliigii tanis1 almamis bireylerden olugan ¢aligmalar ve okuma, yazma ve matematik becerileri diginda
becerilere odaklanan ¢alismalar ¢aligmanin kapsami disinda birakilmustir.

Biitlin bu incelemeler sonucunda ayrintili olarak incelenmek {izere 55 ¢alisma elde edilmistir. Asagidaki
listede bir makalenin ¢aligma kapsamina dahil edilme ve harig tutulma kriterleri belirtilmistir.

Dahil edilme Kriterleri. Caligmanin:
e Hakemli bir dergide yayimlanmig olmasi,
e Egitim alaninda yapilmis bir arastirma olmast,
e Katilimer grubunun 6grenme giigliigii tanis1 almis bireylerden olusmast,

e Teknolojiyi okuma, yazma ve matematik alanlarinda yasanan giigliikleri gelistirmek i¢in kullanmig
olmas.

Hari¢ tutma Kriterleri. Caligmanin:
e Derleme, analiz, sentez, rapor olarak yazilmig olmasi,
e Ogrenme giicliigiinde teknoloji kullanim1 i¢in model sunmus olmast,

e Amacinin dzel egitim dgrencileri ve dgretmenlerinin hangi teknolojileri kullanmayi tercih ettiklerini,
belirlemek olmasi.

Analiz Asamasi

Elde edilen makaleler, arastirma sorularina bagl kalinarak dort genel baslik altinda incelenmistir. Bu
bagliklar; demografiksel ve yontemsel Ozellikler, gelistirilmek istenen beceriler ve kullanilan teknolojiler,
kullanilan teknolojilerin 6grencilerin performanslarina olast etkileri ve 6grencilerin kullanilan teknolojiye yonelik
algilaridir. Tlk olarak calismalarin demografik ve yontemsel 6zellikleri belirlenmistir. Demografik bilgileri elde
etmek icin, caligmalarin yayin tarihleri ve hangi dergilerde yayimlandiklari gibi bilgiler kaydedilmistir. Y6ntemsel
ozellikleri belirlemek i¢in ¢aligmalarin arastirma yontemleri, katilimeilar1 ve veri toplama araglart gibi bilgiler
kullanilmistir. Demografik ve yontemsel 6zellikler belirlendikten sonra, ¢aligmalar 6grenme giigliigii tanimina
bagli kalinarak analiz edilmis ve beceriler okuma, yazma ve matematik becerileri olarak gruplanmistir. Ayrica, bu
becerileri gelistirmek i¢in kullanilan teknolojiler belirlenmistir. Daha sonra, kullanilan teknolojilerin dgrencilerin
performanslarini nasil etkilendigi ve 6grencilerin algilarinin ne oldugu detayli bir sekilde incelenmistir. Calismada
belirlenen temel kategoriler ve alt bagliklar, alanyazindaki diger taramalar incelenerek olusturulmus ve analiz
stireci igerisinde revize edilmistir.

Analiz asamasinda ilk olarak, birinci yazar her iki yazar tarafindan belirlenen makaleleri yukarida
belirtilen kategori ve alt bagliklara gore inceleyerek bir tablo olusturmustur. Daha sonra 6zel egitim alaninda
teknoloji kullaniminda ve kodlamada deneyimli bir doktora 6grencisi ¢aligmaya goniillii olarak dahil edilmistir.
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Ikinci olarak, ilk yazar ve doktora dgrencisi kategorileri ve alt basliklarini beraber incelemis ve iki tanede makaleyi
beraber kodlamislardir. Sonra, doktora Ogrencisinden makalelerin yaklasik %32’sini (N = 18) kodlamasi
istenmistir. Doktora 6grencisinin kodlamasi bittikten sonra, ilk yazarla kodlama sonuglari kargilastirilmistir. Miles
ve Huberman’in (1994) giivenirlik katsayisimi formiilii kullanilarak giivenirlik katsayisi 95.1% olarak
bulunmustur. Biiylik bir benzerlik ¢ikmasia ragmen, bazi maddelerde farkli fikirler ortaya ¢ikmig ve bu fikir
ayriliklar1 tablo iizerinde baz1 degisikliklere gidilerek ¢ozlilmiistiir.

Sonug¢

Caligsmanin sonug kismi1 yukarida bahsedilen dort aragtirma sorusuna bagli kalinarak boliimlendirilmistir.
Caligmanin sonug kisminda, belirtilen becerilerin toplam sayisi, toplam makale sayisini agabilmektedir ¢iinkii bazi
calismalarda ayni anda birden fazla beceriye odaklanilmis ve bu beceriler ayr1 ayri raporlanmustir.

Makalelerin Demografik ve Yontemsel Ozellikleri

Sistematik alan yazin taramasi sonucu elde edilen 55 makale incelenmis ve ¢aligmalarin 1995 ve 2018
yillar1 arasinda yayinlandig1 bulunmustur. Ayrica, ¢aligmalarin yarisindan fazlasi (N = 29) 2012 yilindan sonra ve
en ¢cok (N = 9) 2014 ve 2012 (N = 7) yillarinda ¢alisma yaymlanmigtir. Calismalar detayli bir sekilde
incelendiginde, ¢aligmalarin genel olarak “Learning Disability Quarterly” (N = 8), “Journal of Special Education
Technology” (N = 7), “Remedial and Special Education” (N = 5), “Journal of Learning Disabilities” (N = 5),
“Learning Disabilities: A Multidisciplinary Journal” (N = 2) ve “Education and Treatment of Children” (N = 2)
dergilerinde yayinlandigi belirlenmistir. Ayrica, ¢aligmalarin yayinlandigi dergilerin biiyiik bir ¢ogunlugu (N =
41) “Social Science Citation Index (SSCI)” ve “Emerging Sources Citatioon Index (ESCI)” indekslenmektedir.

Caligsmalar metodolojik olarak incelendiginde ise; genel olarak deneysel aragtirma yontemleri (N = 32)
kullanilmis ve en ¢ok tercih edilen aragtirma yonteminin “Coklu Yoklama Modeli (Multiple Baseline Design)”
oldugu ortaya ¢ikmigtir. Caligsmalarda en ¢ok ilkokul 6grencileri katilimer olarak tercih edilmis ve dgrencilerden
veri toplamak icin genellikle goriisme, gdzlem, basart testi, anket, 6grencilerin yazili ve gorsel tiriinleri, alan notlari
ve video/ses kaydi kullanilmustir.

Gelistirilmek Istenen Beceriler ve Kullanilan Teknolojiler

Calismanin sonucunda beceriler, 6grenme giicligii tanimindaki giicliik alanlar1 (okuma, yazma ve
matematik) goz oniinde bulundurularak gruplandirilmaya g¢alisilmistir. Ancak, baz1 makaleler ayni anda birden
fazla beceriye ya da farkl giicliik alanlarindaki becerilere odaklanmustir. Ornegin, baz1 makalelerde hem okuma
hem de matematik ile ilgili becerileri birlikte ¢alisilmistir. Bu sebeple, ¢alismanin sonug kisminda toplam beceri
sayilar1 ve toplam makale sayilari eslesmemistir.

Elde edilen makaleler detayli bir sekilde incelendikten sonra, 28 tane makalenin okuma ile ilgili becerileri
ele aldig1 ortaya ¢ikmistir. Okudugunu anlama (N = 14), akict okuma (N = 5), kelime bilgisi (N = 3), heceleme
(N = 3), okuma ve yazma (N = 2), okuma hiz1 (N = 2), gérsel sozciiklerin edinimi (N = 1), s6zlii sunum (N = 1),
sesli okuma (N = 1), ve kelime tanima (N = 1), okuma alaninda odaklanilan baslica beceriler arasinda yer almustir.
Ayrica, okuma ile ilgili becerilere odaklanan galigmalarin bu becerileri gelistirmek igin genel olarak metni sese
ceviren (Text-to-Speech- TTS) ve sesi metine ¢eviren (speech recognition) programlari kullandiklart
belirlenmistir. Caligmalarda kullanilan metni sese ¢eviren programlara “Natural Reader (Meyer & Bouck, 2014)”,
“Kurzweil 3000 (White & Robertson, 2015)”, “Strategic Reader (Hall vd., 2015)”, sesi metne ¢eviren programlara
da “Dragon Naturally Speaking (Silver-Pacuilla, 2006)”, “Dragon Dictate (Higgins & Raskind, 1995)” ve ”Speech
Recognition (Higgins & Raskind, 2000)” programlari 6rnek verilebilir. Bunlarin yani sira okuma ile ilgili becerileri
gelistirmek icin Kidspiration© gibi kavram haritas1 teknolojileri de kullanilmastir.

Calismalarin 12 tanesinin yazma ile ilgili becerilere odaklandig1 gostermektedir. Odaklanilan beceriler,
elestiri yazisi planlama ve yazma (N = 3), yazili anlatim (N = 3), yazarlik becerileri (N = 2), temel yazma becerileri
(N=1),imla (N = 1), not alma (N = 1), 6ykii yazma (N = 1) ve kelime tahmin etmedir (N = 1). Metni sese ve sesi
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metne ¢eviren yazilimlara ek olarak, bazi ¢alismalarda grafik diizenleyiciler (Evmenova vd. 2016) ve elektronik
kalemler (Belson vd., 2013) yazma ile ilgili becerileri gelistirmek igin kullanilmustir. Calismalarda grafik
diizenleyiciler &grencilerin diisiincelerini diizenlemelerine yardimei olmak ve elektronik kalemlerde yazma
stirecini kolaylastirmak i¢in kullanilmigtir. Bunlara ek olarak, {i¢ ¢aligma ayni anda hem okuma hem de yazma
becerilerine odaklanmistir. Bu ¢aligmalarda odaklanilan beceriler kelime edinimi (N = 1), harf ve ses tanima (N =
1) ve bilgiyi bulma ve kullanmadir (information problem solving) (N = 1).

Son olarak, incelenen makalelerin 14 tanesinin matematik becerilerine odaklandigini gdstermistir. Bu
kapsamda, sozel problem ¢6zme (N = 4), problem ¢6zme (N = 2), carpma (N = 2), ¢ikarma (N = 1), kesirler (N =
1), tek bilinmeyenli denklemler (N = 1), alan ve gevre (N = 1), ¢carpimsal akil yiiriitme (N = 1), matematiksel akil
yiriitme (N = 1) ve kombinasyon (N = 1) gelistirilmek istenen beceriler arasinda yer almustir. “Fun Fraction (Shin
& Bryant, 2017)”, “Math Magic (Nordness vd., 2011)”, “Virtual Manipulatives (Satsangi & Bouck, 2015; Satsangi
vd., 2016)”, ve “Memory Drill (Bryant vd., 2015, arastirmacilar tarafindan matematiksel becerileri gelistirmek
icin tercih edilen teknolojilerden bazilaridir.

Alan yazin taramasimin yukarida belirtilen sonuglara ek olarak, ¢aligmalarin bir¢ogunda (N = 50)
odaklanilan beceriyi gelistirmek i¢in masaiistii yazilimlarin kullanildig1 bulunmustur. Ayrica, ¢alismalarin sadece
5 tanesinin odaklanilan beceriyi gelistirmek i¢in mobil uygulama kullanmay: tercih ettigi ortaya ¢ikmistir (Corkett
& Benevides, 2016; Nordness vd., 2011; Papadima-Sophocleous & Charalambous, 2014; Skiada vd., 2014; Tariq
& Latif, 2016).

Teknoloji Kullaniminin Ogrencilerin Performanslarina Olan Etkileri

Ogrenme giicliigiinde teknoloji kullanimini belirlemek icin yapilan sistematik alan yazin taramasinda
incelenen makalelerin ¢ogunda dgrencilerin okuma, yazma ve matematik performanslarinda anlamli ve anlamsiz
olmak tizere gelisme kaydedilmistir. Caligmalarin sadece 7 tanesinde belirtilen alanlarda herhangi bir gelisme
gdzlenmemistir. Incelenen calismalarinda 14 tanesinde 6grenme giigliigii olan dgrencilerin performanslarinda
anlam farklilik bulunmustur. incelenen ¢alismalarda 6grencilerin problem ¢ozme (Twyman & Tindal, 2006; Xin
vd., 2017;), not alma (Belson vd., 2013), elestiri yazisi planlama ve yazma (Englert vd., 2005), yazili anlatim
(Corkett & Benevides, 2016), bilgiyi bulma ve kullanma (Curcic, 2011), akict okuma (White & Robertson, 2015),
okudugunu anlamsa ve heceleme (Hsall vd., 2015; Higgins & Raskind, 2000; Raskind & Higgins, 1999), kelime
edinimi (Kennedy vd., 2014; Kennedy vd., 2015; Xin & Rieth, 2001) ve okuma ve yazma (Lange vd., 2009)
becerilerinde anlamli farkliliklar bulunmustur.

Calismalarim 36 tanesinde anlamli olmasa da gelistirilmek istenen becerilerde Ogrencilerin
performanslarinda gelisme bulunmustur. Bu ¢alismalarin 14 tanesi okuma ile ilgili becerilerde gelisme bulmustur.
(Ciullo vd., 2015; Cullen vd., 2014; Cullen vd., 2013; Decker & Buggey, 2014; Dolan vd., 2005; Floyd & Judge,
2012; Keyes vd., 2016; Klemes vd., 2006; Papadima-Sophocleous & Charalambous, 2014; Regan vd., 2014;
Scheeler vd., 2010; Silver-Pacuilla, 2006; Wade vd., 2010; White & Robertson, 2015).

Kalan ¢aligmalarin 10 tanesi yazma ile ilgili becerilerde (Corkett & Benevides, 2016; Dimitriadi, 2001;
Evmenova vd., 2016; Hetzroni & Shrieber, 2004; Higgins & Raskind, 1995; Nelson & Reynolds, 2015; Silié &
Barbetta, 2010; Tarig & Latif, 2016; Williams, 2002; Zhang, 2000), ve 10 tanesi matematik ile ilgili becerilerde
(Belson vd., 2013; Bryant vd., 2015; Fuchs vd., 2006; Huscroft-D’Angelo vd., 2014; Irish, 2002; Nordness vd.,
2011; Seo & Bryant, 2012; Seo & Woo, 2010; Shin & Bryant, 2017) gelisme kaydetmistir. Bunlara ek olarak,
caligmalarin 2 tanesi okuma & yazma (Campbell & Mechling, 2009; Gentry & Lindsey, 2008) ve bir tanesi de
okuma ve matematik (Skiada vd., 2014) ile ilgili becerilerde gelisme bulmustur. Son olarak incelenen ¢aligmalarin
7 tanesi, 0grenme gli¢liigii olan 6grencilerin ilgili becerilerdeki performanslarinin degismedigini gostermistir (Leh
& lJitendra, 2013; Meyer & Bouck, 2014; Regan vd., 2014; Satsangi vd., 2016; Stetter & Hughes, 2011; Stultz,
2013; Tanners vd., 2012).
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Ogrencilerin Teknoloji Kullanimina Yonelik Algilar

Bu sistematik alanyazin taramasinda kriterleri saglayan makaleler detayli bir sekilde incelenmistir.
Incelemeler sonucunda, makalelerin yarisindan fazlast (N = 30) dgrencilerin kullanilan teknolojiye iliskin
algilarin1 ve diisiincelerini belirlemeye ¢aligmistir. Bulgular incelendiginde, 6grencilerin algilarini da arastiran bu
calismalarin genelinde (N = 27) 6grencilerin teknolojiye yonelik algilarinin olumlu oldugu bulunmustur (Belson
vd., 2013; Ciullo vd., 2015); Decker & Buggey, 2014; Dolan vd., 2005; Englert vd., 2005; Evmenova vd., 2016;
Floyd & Judge, 2012; Gentry & Lindsey, 2008; Hall vd., 2015; Kennedy vd., 2015; Keyes vd., 2016; Klemes vd.,
2006; Leh & Jitendra, 2013; Meyer & Bouck, 2014; Nelson & Reynolds, 2015; Regan vd., 2014; Satsangi &
Bouck, 2015; Scheeler vd., 2010; Seo & Woo, 2010; Shin & Bryant, 2017; Skiada vd., 2014; Tanners vd., 2012;
Tarig & Latif, 2016; Xin & Rieth, 2001; White & Robertson, 2015; Williams, 2002; Zhang, 2000).

Ogrencilerin algilarinin olumlu bulundugu calismalarda, 6grencilerin genel aciklamalari teknolojiyi
kendileri i¢in yararli bulduklari (Belson vd., 2013; Evmenova vd., 2016; Hall vd., 2015; Meyer & Bouck, 2014;
Nelson & Reynolds, 2015; Shin & Bryant, 2017), teknolojiyi kullanmanin eglenceli oldugu (Nelson & Reynolds,
2015; Williams, 2002) ve kolay oldugu (Belson vd. 2013; Evmenova vd., 2016) seklindedir. Ayrica, dgrenciler,
teknolojiyi kullanmaktan keyif aldiklarim (Gentry & Lindsey, 2008; Klemes vd., 2006; Nordness vd., 2011;
Satsangi & Bouck, 2015; Xin & Rieth, 2001) ve teknoloji kullaniminin motivasyonlarini olumlu yonde etkiledigini
(Nelson & Reynolds, 2015; White & Robertson, 2015) belirtmislerdir.

Ogrencilerin algilarinin ¢alisildigr bu calismalarda genel olarak sonuglar olumlu olsa da, bazi
calismalarda durum tam tersi sekilde sonuglanmistir. Calismalarin bir kisminda (N = 3), dgrenciler teknoloji ile
yalmiz ¢alismay: tercih etmemisler ve 6gretmenlerinin siirece dahil olmasim istemislerdir (Corkett & Benevides,
2016; Higgins & Raskind, 2000; Satsangi vd., 2016). Bu durum 6gretmenin teknolojinin egitime dahil edilmesi
stirecindeki etkisinin 6nemini vurgulamistir.

Tartisma ve Sonug¢

Mevcut sistematik alan yazin taramasinin sonucunda, kriterleri saglayan en eski ¢caligmanin 1985 yilinda
yayinladigi ve ¢aligmalarin yarisindan fazlasinin (N =29) 2012 yilindan sonra yayinlanmis oldugu ortaya ¢ikmustir.
Bu 6grenme giicliigiinde teknoloji kullanimina iligskin genel bir ilgi artis1 oldugunu gostermektedir. Yayinlanan
calismalarin birgogunda arastirma yontemi olarak ¢oklu yoklama deseni seg¢ilmis, veri toplamak i¢in gériisme,
gozlem, anket, basari testi kullanilmistir. Yapilan ¢aligmalarin genelinde okuma ile ilgili temel beceriler iizerinden
durulmustur. Bu durum ilkokul 8grencilerinin ¢calisamalara neden daha ¢ok dahil edildiklerini agiklamaktadir. Ozel
egitimde katilimcr sayist genelde smirlt oldugu igin segilebilecek en uygun arastirma yontemlerinden biri goklu
yoklama desenidir. Calismalarin geneli sectikleri arastirma yontemleri ve kullandiklart veri toplama araglar
acisindan uyumluluk gostermistir.

Caligsmanin sonucu, makalelerde yasanan giicliik alanlar1 (okuma, yazma ve matematik) i¢in farkli birgok
teknoloji kullanildigin1 gostermistir. Baska bir deyisle, giicliik alant kullanilacak teknoloji tiiriinii belirlenmesinde
rol oynamustir. ilk olarak, okuma alanma ile ilgili gelistirilmek istenen beceriler igin genel olarak metni sese ve
sesi metine doniistiiren programlarin varyasyonlari kullanilmistir. Yazma alaninda yasanan problemler i¢in yine
metni sese, sesi metine ¢eviren programlar kullanilmis ancak bunlara ek olarak siirece dijital kalemler ve grafik
diizenleyiciler de eklenmistir. Son olarak matematik alaninda yasanan giigliikler i¢in ise genel olarak el becerisine
ait sanal uygulamalar (virtual manipulatives) ve flash uygulamalar1 genel olarak tercih edilmistir. Incelenen
caligmalarda genel olarak bilgisayar yazilimlar1 kullanilmistir. Ancak, son yillarda yayinlanan bazi ¢aligmalarda
mobil uygulamalarin da kullamldigi gorilmiistir (Corkett & Benevides, 2016; Papadima-Sophocleous &
Charalambous, 2014; Skiada vd., 2014). Mobil 6grenme ve mobile cihazlarin giinden giline yayginlagsmastyla
birlikte mobil uygulamalar: entegre ¢aligmalarin sayisinin artmasini beklemek miimkiindiir. Mobil teknolojilere
ek olarak, gelisen teknolojiye ayak uydurarak pek ¢ok yeni teknoloji (arttirilmug gergekler vb.) 6grenme giicligi
calismalarina dahil edilecektir. Ancak, yeni bir teknolojiyi 6gretim siirecine dahil etmeden 6nce o teknolojinin
uygulanabilirligini, kullanilabilirligini ve pratikligini géz 6niinde bulundurmak 6nemlidir.
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Yapilan incelemenin sonucunda c¢alismalarin bir¢ogunda Ogrencilerin belirlenen becerilerdeki
performanslarinda artis bulunmustur. Ancak bazi ¢aligmalarda hi¢bir gelisme kaydedilememistir. Bu caligmalar
detaylica incelendiginde, gelisme kaydedilememesinin sebepleri arasinda kullanilan teknoloji, daha ¢ok 6gretmen
liderliginde o6gretim (more teacher-led instruction) ihtiyaci ve arastirma deseni (arastirma desenini hatali
uygulamak) yer almustir. lk olarak, bazi ¢alismalarda tercih edilen teknolojilerin 6grencilere 6grenme ortami
iizerinde yeterince kontrol imkdm saglamadigi ve teknolojinin icretsiz limitli versiyonu kullanildigr igin
ogrencilerin ihtiyaglarini karsilayamadigi belirtilmistir (Meyer & Bouck, 2014; Satsangi vd., 2016). Bazi
calismalarda daha ¢ok 6gretmen liderliginde 6gretime ihtiyag duyuldugu (Stetter & Hughes, 2011) ve katilimei
grubunun kendi bagina ¢alismayacak kadar kiiciik oldugu i¢in 6gretmenlerin teknoloji kullaniminda daha aktif rol
almas1 gerektigi belirtilmistir (Regan vd., 2014). Bu sonuglar géz oniinde bulundurularak, katilimcilarin yast
dikkate alinarak teknolojinin kullaniminin 6gretmen 6nciiliigii ile birlikte planlanarak daha ¢ok verim alinabilecegi
sOylenebilir. Dahasi, teknoloji se¢iminde, kullanilacak olan teknolojinin uygulanabilirligi, kullanilabilirligi ve
pratikligini g6z oniinde bulundurmak daha ¢ok verim alinmasina yardimeci olabilir.

Incelenen galigmalarda genel olarak olumlu sonuglar bulunmus olsa da, bu ¢aligmalarda kiiciik drneklem
gruplariyla ile ¢alisilmasi sebebiyle sonuglar genellenememistir. Bunlara ek olarak, ¢aligmalarda 6grencilerin
teknoloji kullanimina iliskin genel algilarinin olumlu oldugu bulunmustur. Ancak g¢alismalarin bir kisminda
ogrenciler teknolojiden faydalanirken dgretmenlerinin yardimini tercih etmislerdir. Bu durum, 6gretmenlerin
teknoloji kullanimindaki roliiniin 6nemini gostermektedir.
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