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This study aims to develop Information and Communication
Technology (ICT)’s skills for Students with Learning Disabilities
(SLD) in Malaysia and Ukraine. The methodology used in this study
is based on the Universal Learning Design implementation, which
involved research design that consists of three phases: Preparation,
Integration and Assessment. The Preparation and Integration Phases
are the stages for designing ICT activities and practicing digital skills.
While the Assessment Phase is the phase to determine the usability of
ICT for SLD. The findings of the study show that the Preparation and
Integration Phases study are the most effective types of activities for
digital skills development. It is obtained from the opinion of the experts
in ICT related to learning content ranging from simple to complex with
a defuzzification value of 0.939. The results of the Assessment Phase
show that SLD can develop their ICT’s skills by using videos related
to real situations. It also provides SLD with activities that can build a
communication network between them and public and private
institutions. All these activities were provided to stimulate and
motivate them to work hard to achieve the desired goals, which are to
meet the needs of SLD and known as “ICT skills™.

INTRODUCTION

Students with Learning Disabilities (SLD) are children with neurological problems, identified
and confirmed by a physician as related to the way the brain receives, processes, analyses and
stores information. They also have impairments in one or more of the psychological processes
involving comprehension, use of oral or written language. This disorder can affect their ability
to hear, think, speak, read, write, spell or count (Bahagian Pendidikan Khas, 2015). In addition,
the Special Education Division also categorizes SLD as Dyslexic children, Attention Deficit
Hyperactivity Disorder (ADHD), slow learners, Autisme, Down Syndrome or children with
mild intellectual disabilities. Based on the statement above, it is clear that SLD has one or a
variety of disabilities but can still be taught and benefit from the national education system.
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The scholars in this field have given their opinion that SLD should be exposed to career
education programs as the existing academic curriculums could not facilitate their potential
development. Furthermore, they also experience low self-concept (Pestana, 2015), poverty
problems (Brucker, Mitra, Chaitoo, & Mauro, 2015), discrimination problems (Hargreaves &
Walker, 2014) and having the most critical problems of making their educational and career
choice decisions (Trainor, Smith, & Kim, 2012). As a result, summarized by Aina (2010), the
majority of SLD became beggars, tissue sellers or street musicians after graduating from high
school.

Above the mentioned, SLD is limited in obtaining modern professions and practicing them in
their independent adult life as they are primarily related to gaining digital skills. Thus,
according to the data collected by the previous researchers, individuals with disabilities don’t
have equal access to ICT and are not experienced in using such tools. The majority of American
teachers participating in the survey (Klein, 2021) witnessed that the pandemic challenge was
the most negative impact on students out of economically disadvantaged families (34%) and
students with special educational needs (24%). Furthermore, most students could not get access
to career education programs on building, nursing etc., as there were only 15% of internship
programs available during the pandemic (Klein, 2021).

Obviously, Information and Communication Technology (ICT) skills have become an
important component of career education programs (Daud, 2019). Hegarty et al. (2000)
introduced the definition of ICT as a psychological tool (attitude and self-confidence) for
special education students. IDEA (2004) defines ICT as an equipment or products used to
enhance and maintain the capabilities of SLD. Morgan et al. (2006); Zalaquette and Osborn
(2007) also stated that the definition for ICT is vague, but its function is the same, which is to
facilitate SLD to obtain extensive and up-to-date information while Bouck and Hunley (2014)
define ICT as an assistive technology categorized into three levels, namely low technology,
medium technology and high technology according to the capabilities of SLD.

Inclusion of students with special educational needs in all aspects of contemporary life of the
globalized world means organizing equal access and rights to obtain the appropriate education
responding to their needs. Since ICT is an essential component of our modern lifestyle, students
with disabilities should obtain digital skills to use them in the professional and everyday
activities. The experience of developing digital skills and teaching online special education
students indicates the efficacy of the trend (Handrianto & Salleh, 2019). The results of the
comprehensive investigation of the effectiveness of online education for special education
students, conducted by Larwin and Erickson (2016), suggest that “the achievement level of the
typical students with disabilities did not differ from the achievement of students in the control
group”. They also prove that students with special educational needs demonstrate better
academic achievements being in distance education than face-to-face classrooms. The
mentioned above is valid for students with severe disabilities (Eliwarti & Maarof, 2014;
McDonnell, Jameson, Riesen, Polychronis, Crockett, & Brown, 2011). Catalano (2014) states
that using principles of universal design for obtaining positive results of teaching classes with
students with different types of disabilities is of great importance. The research work done by
all the researchers shows that ICT is very important to give special education students a better
and effective education.
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Wehman et al. (2007) have conducted a study related to the acceptance of SLD on career
education programs by using ICT. They found that as many as 50% of Persons with Disabilities
(PWD), including SLD did not use online career education programs. These findings were
further reinforced by the study of Raghavendra et al. (2013), who found that SLD still have
low potential to use online services to explore their learning information. According to Ferri
and Giannoumis (2014) everything was based on the weakness of career education program
software that is not inclusive for SLD. As a result, SLD have difficulty in determining the
direction of their education.

Special education students need to be provided with activities that use ICT such as websites
that can be functioned for 24 hours. In addition, students also need to be exposed to activities
based on their existing knowledge to facilitate them to understand the concept of learning
(Handrianto, Rasool, Rahman, Musta'in, & llhami, 2021; Ng’ambi & Johnson, 2006). E-
mentors can give an impact on the excellence of special education students by using ICT. E-
mentor is a combination of the words email and mentor. In this study, special education
students were given a mentor who could be contacted via e-mail to obtain guidance, assistance,
motivation and guidance on education, career development and emotions of special education
students (Handrianto, Salleh, & Chedi, 2020; Khalil, 2008). Special education students prefer
to use mobile phones rather than computers in accessing their career information and even
special education students also show high interest if the activity was accompanied by
interesting graphics, colors, videos and images (Bowlsbey, 2013). That’s why implementation
of e-portfolios is observed as a useful tool for developing traditional and non-traditional
domains in special education students even with severe disabilities (Clancy, 2017).

SLD is more in touch with their peers via electronic mail than with mentors when obtaining
information. As a result, they use DO-IT more for social purposes than for education and
careers. This situation indicates that SLD lack focus and proper technique is important to
maintain their momentum during the information seeking process (Burgstahler & Cronheim,
2001; Eliwarti & Maarof, 2017). Obviously that SLD need equipment to use computers, CD
players or radios (Nkansah & Unwin, 2010). Furthermore, visually impaired students need to
be provided with computer equipment, internet, digital sound recording, radio, compact disc
(CD) or speech software while students with hearing impairment need a computer, internet,
CD, LCD or television.

Efficient development of ICT skills with special education students seems problematic in the
case their teachers don’t obtain the mentioned skills themselves (Daud, 2014). Safani, Mohd
Hanafi and Mussidiqg (2013) had also conducted a study on the use of computers among special
education teachers. A total of 86 special education teachers in Klang were involved in this
survey study. The results of their study found that there is a high need for special education
teachers to use computers in their teaching and learning sessions. This is because special
education students are more likely to respond positively when learning using computers
compared to traditional methods. McDonnell et al (2011) compared on-campus and distance
education programs for teacher of students with severe disabilities and summarized the
necessity for special education teachers to upgrade digital skills as the academic achievements
in both groups do not differ significantly. Having analyzed the results of the survey among 435
initial group of special educators and 135 in-service special educators conducted during the
first months of COVID-19 pandemic launching. Shevtsov et al (2020) proved the need to
develop a special software program for developing ICT skills with the teachers of students with
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special educational needs, due to the facts that educational systems appeared not to be prepared
for online learning immediate implementation and the educators faced the lack of well-
developed digital skills.

As soon as the pandemic rapidly increased the necessity for all stakeholders of education in
gaining digital skills. This study aims to develop a form of ICT skills activities as a career
education program for SLD. In addition, this study also aims to evaluate the applicability of
ICT to SLD. Based on the background study that had been stated, the objectives of the study
are constructed to elaborate specifically on the study conducted. Therefore, the objectives to
be achieved here are: (1) To identify the types of activities that should be present in developing
ICT skills for SLD according to the agreement of the Fuzzy Delphi panel; and (2) To identify
the extent of applicability in developing ICT skills for SLD according to the Fuzzy Delphi
panel view agreements.

METHOD

The research design in this study is to use three Phases which are consist of Preparation Phase,
the Integration Phase and the Assessment Phase. In the context of our study, the Preparation
Phase and the Integration Phases are combined for the development of ICT skills. In this order
appropriate activity forms were obtained through the Fuzzy Delphi method. At the Assessment
Phase the Fuzzy Delphi method uses only the total score of the Preparation and Integration
Phases Findings; a panel of experts suggested that there should be at least 5 activities for the
ICT skills development in SLD. The respondents which are the SLDs participated in this
research in Assessment Phase is 55 in Malaysia while 48 respondents in Ukraine.

FINDINGS

The Preparation Phase and the Integration Phase are an important stage in developing ICT skills
for SLD. Therefore, the researchers had selected 11 Fuzzy Delphi panellists covering three
main fields (Special Education, ICT and Psychology/Counseling) in Malaysia and 55 experts
in the mentioned areas in Ukraine. There are two analyses used in the Preparation and
Integration Phases. In the Preparation Phase, Fuzzy Delphi analysis was used in the Integration
Phase. Creswell (2008) has listed four main steps in analyzing qualitative data, namely (1)
collecting all the information for analysis; (2) reading the interview transcript; (3) the data
coding process and (4) theme formation.

Next, the researcher made a code analysis by grouping the codes in the same group and
identifying the existence of the most recent codes as a result of the interview transcripts. The
coding process stops if there are three to four themes resulting as suggested by Creswell (2008).
According to Mohd Ridhuan et al. (2014) there are several conditions need to be followed in
analyzing the Fuzzy Delphi method. The conditions include (i) determining the threshold value,
(ii) calculating the expert consensus value and (iii) defuzzification. To determine the threshold
value (d), the researcher used the formula below:
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d(ﬁl.ﬁ) — R%[(ml — M)+ (ms — N2 ) +(mas — n3'j|2].

Based on the formula, if the threshold value obtained is d < 0.2, then the item is accepted and
if otherwise then the item is rejected or the next round done, while the calculation of expert
consensus value must exceed 75%. Next, the defuzzification value or fuzzy score of A was
analyzed using the formula below:

A = (1/3)*(m1 + m2 + m3)

A. Findings of the Preparation and Integration Phases

The forms of ICT skills activities include: (i) simple to complex; (ii) readiness of SLD; (iii)
connect learning with the real world; (iv) diversification of ICT activities; and (iv) skills that
can be applied by SLD either in school or in the workplace. This Fuzzy Delphi questionnaire
consists of two main sections: namely the form of activities and the integration of universal
learning design principles in the ICT skills development in SLD. The Fuzzy-7 scale was used
to obtain the consensus of the Fuzzy Delphi panel in developing ICT designs. Findings were
calculated by using Microsoft Excel to obtain the threshold value, (d), percentage agreement
and defuzzification value. By doing so, the panel’s agreement on an item in this questionnaire
can be known.

The forms of activities in the ICT component are as in Table 4.1. The findings of the study
showed that all Fuzzy Delphi panels agreed with T1, T2, T3, T4 and T5 in the ICT component.
This agreement can be seen from the threshold value (d) for the whole activity and the construct
value is 0.12, which is smaller than the value of 0.2. These findings prove that a consensus
value has been reached. The agreement of the Fuzzy Delphi panel had been reached by 100%
and clearly proves that all activities in ICT components are important for SLD. The described
above corresponds the results of Ukrainian experts.

Table 4.1 Overall Value of Activities in Information and Communication Technology for SLD

Code Activity Form Triangular Fuzzy Numbers Defuzzification Value Score Expert Item
Fuzzy Agreement Priority/
Value Expert mq m2 ma (A) Results Position
Threshold Agreement
(d) Percentage
(%)
T1 Simple to 0.020 100 0.845 0.973 1.000 0.939 Accept 1
complex
T2 Student 0.029 100 0.809 0.945 0.991 0.915 Accept 2
Readiness
T3 Connecting with 0.030 100 0.664 0.855 0.973 0.830 Accept 5
the real world
T4 Various ICT 0.020 100 0.76 0.891 0.973 0.867 Accept 4
Activities
T5 Selecting ICT 0.020 100 10 0.773 0.936 1.000 0.903 3
skills that can be
applied  while
studying and
working
Total 0.120 100
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In terms of activity position, the majority of the Fuzzy Delphi panel had reached agreement
through a “strongly agree” scale on the activities in the ICT skills component. This agreement
was proven when the value for defuzzification was between 0.830 to 0.939 which interprets
that the agreement value of the Fuzzy Delphi panel had reached a scale of 83% to 93% in this
questionnaire. In terms of positioning, activity 1 (simple to complex) was essential in ICT
skills. Meanwhile, activity 2 (SLD readiness level) was the second activity required in
developing ICT skills of SLD. Next is activity 5 (ICT skills that can be applied by SLD while
studying and working), activity 4 (various ICT activities) and the last requirement is activity
3 (connecting learning with the real world). The findings of the study in the form of ICT skills
activities, the highest position based on the agreement of experts in ICT is on the statement of
learning content ranging from simple to complex with a defuzzification value of 0.939.

B. Findings on the Assessment Phase

This study presents activities that can help SLD achieve career education learning information
online by using ICT skills for SLD. The findings of the study showed that the expert panel
agreed that simple to complex activities, student readiness, basic skills that can be applied by
SLD either in education or in the workplace, connecting learning with real world and
diversifying ICT skills activities.

Morrison’s (2012) study showed that SLD needs to be exposed to complex activities because
SLD is a digital generation, which is born in a digital world and digitally minded. So, they
need challenging learning to increase their level of motivation. However, different findings
were obtained when the expert panel agreed that SLD requires a level of learning that ranges
from easy to difficult. This situation may be due to the needs and abilities of SLD that differ
in understanding learning material and even this action is also done to reduce the dropout of
SLD in achieving the latest and quality information.

This study also shows that the readiness of SLD in accessing information by using ICT can
be formed if they are exposed to the right special sources. These findings indicate that SLD
need to have specialized resources that are indeed available for information on their vocational
education field to ensure that they achieve appropriate quality learning information. This
finding is in line with the study of William and Hennig (2015) that the search for learning
information would be easier if the SLD could identify the websites they wanted. This action
can also ensure that the learning information obtained by them is of quality, authentic and up
to date.

Furthermore, this study has also found that SLD need to be exposed to basic ICT skills that
can be applied in their education and employment. These findings are in line with a recent
study by Smith (2015) who explained that the skills of sending and receiving e-mails,
identifying the right source site, the skills of using book marks, undo function and refresh
function, sending and attaching documents in e-mail, skills using search engines (Google,
InfoSeek) and building networks with teachers and friends are basic skills that need to be
mastered by SLD during high school and in their workplace later.
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It is also found in this study that the effective delivery of information to SLD is possible by
using video. It enables connection of SLD with real learning situations providing SLD a
feeling of being in a real situation while Rosen (2013) opines that using video can facilitate a
description, stimulate various senses and increase learning information accessibility for SLD.
Based on this basis, e-Jejak uses video as one of the ways to convey career education
information to SLD.

The expert panel also agreed that ICT skills developing should not only be focused on
accessing educational information but also help SLD build communication networks with
public and private educational institutions online. Although these findings are in line with the
findings of Noraini et al. (2015) on the importance of educational agency involvementto SLD,
however, the approach used was different. The current practice used by Noraini and her peers
involves talks and visits.

In the current research SLD were forced to communicate with special education teacher only
in the educational institutions. Therefore, it is not surprising if SLD have limited knowledge
about the variety of educational institutions available for them (Povenmire et al. 2015).
Therefore, ICT provides location map services, telephone numbers, addresses and e-mail to
facilitate SLD to build a good relationship with public and private educational institutions.

SLD were exposed to basic skills in ICT so that they could access information in their field
of vocational education. Finally, Brunner (1998) emphasized that increasing individual
learning motivation should be based on real-life situations. For this purpose, SLD were
provided with real learning situations and involved into activities enabling communication
networks between them and public/private institutions. All these activities were provided to
stimulate and motivate them to work hard to achieve the desired goals.

CONCLUSION AND SUGGESTION

Developing of ICT skills in SLD was based on the Implementation of the Universal Learning
Design and contained of three stages: Preparation Phase, Integration Phase and Assessment
Phase. Designing the content of the activities to develop ICT skills and providing the learners
with the content to practice their digital skills were the goals of the Preparation and Integration
Phases. Determining the quality of SLD’s abilities to practice digital skills became the task of
the Assessment Phase. In order to summarize the results of the Preparation and Integration
Phases qualitative data analysis and Fuzzy Delphi method were used. However, for analyzing
the results on the Assessment Phase only total scores were used.

The total number of panel of experts taking part in the Preparation and Integration Phases is
30, among which there are policy makers (5 experts in Malaysia and 25 experts in Ukraine)
and policy implementers (6 and 30 people sequentially). While, the number of SLD
participating in the Assessment Phase of the research is 55 in Malaysia and 48 in Ukraine.
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The most valuable findings of the study lie in the defining the type and minimal quantity of
the activities, needed for effective ICT skills developing with SLD, and in the agreement of
the experts in need to provide the learning content ranging from simple to complex (with a
defuzzification value of 0.939). Based on the findings of the Preparation and Integration
Phases, the panel of experts suggested that there should be at least 5 activities for effective
development of ICT skills with SLD. ICT was used to provide videos to connect SLD with
real learning situations and specially tailored activities, involving SLD in communication
network between them and public and/or private institutions. All these activities were aimed
to stimulate and motivate the students to work hard to achieve the desired goals. The results
of the Assessment Phase proved that having completed the tasks, SLD became able to use
their digital skills for solving real life situations, for online communication with the teachers
and institutions.

Career education programs need to ensure that all of the students are able to access the same
learning information. If this requirement cannot be met, the gap in students’ achievements,
especially SLD’s ones will be deepen from year to year. Thus, there is a need to design career
education programs for SLD started from the lower secondary school level. At the same time,
career education programs based on the Universal Learning Design implementation should
also be adopted to enable all SLD to access the latest and relevant learning information. Based
on that need, as a result of collaboration between SLD, SLD’s parents, SLD’s teachers and
professionals wishing SLD to conduct a prosperous life in the future a special software was
developed.

This career education program was designed to meet the needs of SLD and known as “ICT
skills”. Indirectly, this study has significant value in the field of knowledge, because the
software development was based on sound educational theories and practices as well as on
the opinions of experienced experts in the field of Special Education, ICT, and
Psychology/Counseling. Finally, the findings in this study allow “ICT skills” to be used as a
guideline in designing a virtual career education program that can not only meet the needs of
SLD but also the needs of special education teachers and encourage them to 21st century
teaching.
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