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Abstract—The difference between learning using one sensory ability (e.g.
reading text or hearing or looking at the pictures only) and two or more (e.g.
reading text equipped by sound and visualized by animation; and even allows
children to get involved directly in the process of learning) was that the low
ability in memorizing. MESE (Multimedia in Education for Special Education)
was a multimedia application developed for reading for children with intellec-
tual disability. This research aimed to find out MESE effectiveness in learning
related to reading skills and memorizing. MESE was very attractive and had in-
teractive ability that provided opportunity to learners for independent study.
The method used was SSR (Single Subject Research). The results showed that
learning by using MESE application enhanced reading skill and memorizing.
The analysis of the student’s worksheet of reading ability and memorizing
showed positive result though several sessions showed a decline and or a stable.
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1 Introduction

Based on the result of preliminary study, students with intellectual disability are
still having troubles in terms of the ability to read and comprehend the reading con-
tents. Various limitations experienced by children with intellectual disability are the
lack of motivation to read, a short memory, an expectation of visual teaching and
learning as well as an involvement directly in the learning process. For children with
intellectual disability, training sensitivity in learning to be able to respond to the envi-
ronment, can be obtained through reading, observing, researching, or asking someone
[9]. Reading that utilizes either a story or literary work is expected to provide a posi-
tive impact in terms of: (1) reading interest, (2) motivation in reading habit, (3) read-
ing comprehension, and (4) knowledge and experience. [6, 15].

Researches show that learning using one sensory ability (reading text, listening
and/or looking at pictures only) resulted a low ability in memorizing. Yet, learning
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using two sensory or more (reading text equipped by sound and visualized by anima-
tion; even enable children to get involved in learning process) resulted well [14, 17].
Learning by using visual media will be memorized longer [19]. Sound which relies on
hearing is suitable only for information content learning [11]. In order to be memo-
rized longer, a media should be interactive to be likeable by children [13]. Other
methods which can extend memory are by observing the speed of learning process
and how often the learning process conducted [10].

Besides using multimedia application, reading will be optimal if teachers are crea-
tive in using media and have the right approach. The techniques in reading need to be
adjusted also with basic competencies, methods, learning approach, and time alloca-
tion [16]. Children with intellectual disability will be able to learn faster and memo-
rize longer if various media and sensory (speaking, listening, seeing and sensing) as
well as text with the concept of storytelling are used [5]. The aim of this research is to
find out whether the application of MESE is able to increase the reading skill and
memorizing in children with intellectual disability.

2 Literature Review

Cognitive theory is a general framework contains some guidelines to improve
learning. One of the guidelines explains excessive cognitive risk in learning by using
pictures and visual texts. By considering work memory model, the excessive cogni-
tive can be prevented if only text is presented in auditory form instead of visual since
picture processing and information are separated [8]. The cognitive theory of multi-
media learning also combines concepts to design optimum learning environment [10].
One of the concepts is modality which recommends picture and information presenta-
tion through visual hearing instead of text. In most learning process, information or
knowledge are gained through eyes and ears. The cognitive theory of multimedia
learning states that there are differences in achieving and memorizing learning mate-
rial through visual and auditory especially in the speed of learning [8]. Time pressure
increases the negative influence from the effects of attention division. Students do not
have to divide attention in understanding information and knowledge by using audito-
ry media. As for those who use visual media have to divide their attention between
text and visuals in the time set. Thus, do not consider the speed of learning to succeed
learning using multimedia. Instead, the one should be considered is how to have a
strong and longer memory [12]. In other words, media which involves various senses
improved and optimized the process of teaching and learning [21].

Reading using multimedia in Special Education emphasis on comprehension, in-
formation absorption and impression. Thus, students must have the skills to read
Word for Word. As for the speed factor, it depends on the purpose of reading as it
involves thinking, reasoning, emotion and attitude of students in accordance with the
reading theme. Children with intellectual disability experience "lack of fantasy". Sto-
rytelling at the age of 3-7 years old is common for normal children. Their fantasy
evolves rapidly through the language. Yet, it is vice versa for children with intellectu-
al disability. Their fantasy cannot be stimulated by a fairytale/story. The fantasy of
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children with intellectual disability attached to concrete circumstances and fixed
complexes [20]. Reading for them will consist of words in motions and lips pattern as
a substitute for the sounds of vowel, consonant, and intonation [6]. Through reading,
they gained experience and insight to interact with their surroundings. The process is
not easy of course. Therefore, parent’s role to support the program is needed.

Reading skills for children with intellectual disability is different from the normal
ones in general. They have limitations in the ability to read and understand the con-
tents. Children with intellectual disability who graduates from elementary school is
on stage 9 of the 10 stages. 66% of the sample of students with intellectual disability
age 11 in Indonesia showed that the reading ages are 4 years over the normal ones.
Thus, children with intellectual disability experience difficulties in reading; they will
be increasingly left behind by their peers who are normal and the material is getting
complex also [4]. Therefore, reading for children with intellectual disability needs
appropriate media which involves all senses and constant guidance and it should be
interactive. These are proven by research result of learning alphabets through auditory
media and learning sentences through visual media. [2].

3 Methodology

The research used SSR (Single Subject Research) method which highlighted a
group design focused on data that came from a group of individuals, as research sam-
ple. The sample in this research was two children with intellectual disability from
Special Education School in Sukabumi. Reading was performed using the approach of
storytelling through MESE application to improve the ability to read and understand
the contents. Storytelling is a process of knowledge transfer that is usually done to a
child through a story that is packed attractively so that children can listen, read or see
with the senses they have, in the hope that children focus on capturing the contents of
the story as to retell what he/she received with his/her own language. On the Single
Subject Research, there were two variables i.e. dependent and independent variable.
The dependent variables were reading skills and memory, while the independent vari-
able was storytelling through MESE application.

Learning alphabets would be easier by singing or hearing sounds since analyzing
would not be needed. As for learning sentences, visual was needed in order to analyze
alphabets series in creating sentences. Besides, visual contributed the role to under-
stand the sentences as well as the content. MESE not only included auditory and visu-
al media but also animation as well as interactive media. The results showed that
learning by using MESE application enhanced reading skill and memorizing. The
analysis of the student’s worksheet of reading ability and memorizing showed posi-
tive result though several sessions showed a decline and or a stable.

Research procedure was designed in two phases namely Baseline (A), to see the
ability as behavior obtained from results of a pretest, learning, and posttest of 4 ses-
sions. The second stage is interference (B), to see the ability in reading and measure
memory by using MESE application during session 5, 6, 7 and 8. This research fo-
cused on the data acquisition and processing to measure the ability to read and
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memory of children with intellectual disability through MESE application. The sub-
jects in this study were two children—a female (F) and a male (M). Both were chosen
since they had a weak reading skills which not yet reached the minimum score speci-
fied (6.0). Therefore, interference was needed so that both will understand the content
better.

4 Results And Discussion

The data obtained were shown in Table 1. This table showed the number of cor-
rect answer and final score during session 1, 2, 3 and 4 (baseline) as well as 5, 6, 7
and 8 (interference). The standard score is 6.0. Figure 1 shows the correct answer
obtained during pretest before reading in session 1, 2, 3 and 4 (baseline) as well as in
session 5, 6, 7 and 8 (interference). The blue line showed the correct answer given by
F and the red line showed the correct answer given by M.

Figure 2 illustrates the acquisition of correct answers on a worksheet students’
reading ability in learning sessions 1, 2, 3 and 4 and intervention at the session 5, 6, 7
and 8. The blue line showed the correct answer given by F, while the red one showed
the correct answer given by M. Figure 3 describes the correct answer obtained from
Student’s Worksheet of Memorizing on session 1, 2, 3 and 4 (Baseline) as well as on
session 5, 6, 7, and 8 (Interference). The correct answer given by F shown by the blue
line, while the red one showed the correct answer given by M.

Figure 4 shows the correct answer obtained during posttest. The blue line described
the correct answer given by F, while the red one described the correct answer given
by M. Figure 5 shows conclusion of the above results. That result showed the final
score obtained.

Findings of the research stated that children with intellectual disability should be
assisted by multimedia to illustrate the reading. It helps them to understand the read-
ing content. As the case experienced by F. She was weak in reading and without illus-
trations it would not help her to understand the content. Besides, her eyes were also
minus. Thus, F’s eyes were easily tired. It was different with M. M experienced ob-
stacle in concentrating. His attention was easily distracted (he loves to chat with his
friend). Therefore, he needs to read several times in order to understand the content.
Both cases showed that the data on the baseline (A) was still weak. It is evident from
the results of the student’s worksheet on reading skills which could not reached the
minimum score set i.e. 6.0.

Table 1 is the table of final score acquisition of the correct answers on reading
skills and memorizing. Thus, the value derived from the results of a pretest and a
posttest in session 1, 2, 3 and 4 functioned as the “baseline”. While in session 5, 6, 7
and 8 functioned as the “interference”. As a comparison, let’s take a look at the 1st
session. Out of the 10 questions given on pretest, 3 correct answers were given by F,
while M answered 4 correctly. In the second session, F answered 5 correctly while M
answered 6. Then in the 3rd session, F answered 5 correctly while M answered 4, and
for the 4th session, F answered 6 correctly while M answered 5.
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Table 1. Data obtained during A-B stage
Baseline Sess. Name Number of correct answer Final score
Pretest SWofRA | SWofM | Posttest

F 3 6 4 6 4,75
! M 4 3 6 5 4,5
F 5 5 6 6 5,5
2 M 6 6 4 5 5,25
A F 5 5 4 5 4,75
3 M 4 6 6 6 5,5

F 6 3 6 5 5
4 M 5 5 4 5 4,75

Interference | Sess. Name Number of correct answer Final Score
Pretest SWofRA | SWofM | Posttest

F 8 8 7 8 7,75
> M 7 7 7 8 7,25
F 8 7 8 8 7,75
6 M 8 8 7 7 7,5
B F 8 8 7 8 7,75
! M 7 8 8 8 7,75
F 7 7 8 8 7,5
8 M 8 4 8 7 6,75

Note:

Sess.: Session

SW of RA: Student’s Worksheet of Reading Ability
SW of M: Student’s Worksheet of Memorizing

Pretest

Pretest

—e—Baseline(P —o—Baseline(l

Fig. 1. Correct answer obtained during Pretest
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Fig. 4. The correct answer obtained during posttest
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Fig. S. The final score obtained

During 4 sessions, the student’s worksheet showed unstable results. The student’s
worksheet of reading ability on session 1, 2, 3 and 4 showed that F answered 6.5.5.3
correctly, while M answered 3.6.6.5. As for memorizing, on session 1, 2, 3 and 4 F
answered 4.6.4.6 correctly, while M answered 6.4.6.4. In the post test, on session 1, 2,
3, and 4 F answered 6.6.6.5 correctly, while M answered 5.5.6.5. As for the final
score obtained from session 1, 2, 3 and 4, F received point 4.75; 5.5; 4.75; 5 while M
4.5;5.25; 5.5; 4.75. Thus, the baseline (A) concluded that both children were still not
reached the minimum score set (6.0). Therefore, an interference by using MESE is
needed to be able to understand the reading content and memorize.

The interference result shows the improvement of reading skills and memorizing.
The data of pretest in session 5, 6, 7 and 8 given by F is 8.8.7.8, while M answered
7.8.7.8. The results of the second pretest, both showed a good consistent result i.e. 7
and 8. For the student’s worksheet of reading ability on session 5, 6, 7 and 8, F an-
swered 8.7.8.7 correctly, while M answered 7.8.8.4. As for memorizing, in session 5,
6, 7 and 8, F answered 7.8.7.8, while M answered 7.7.8.8.

The post test results on session 5, 6, 7 and 8 given by F were 8.8.8.8 while L an-
swered 8.7.8.7. As for the final score obtained on the session 5, 6, 7 and 8, F scores
were 7.75; 7.75; 7.75; and 7.50, while M scores were 7.25; 7.50; 7.75; and 6.75. The
interference (B) concluded that both children fulfilled the minimum score set (6.0)
though some cases in a particular session show no consistency especially in M’s case
on sessions 7 and 8. From 8§ correct answers, it falls into 4 even though the memory
level is in a position of 8 correct answer.

The previous research stated that audio is better to be used in learning alphabets
and visual in learning sentences (Carney & Levin, 2002). Learning alphabets will be
easier by singing or hearing sounds since analyzing will not be needed. As for learn-
ing sentences, visual will be needed in order to analyze alphabets series in creating
sentences. Besides, visual contributes the role to understand the sentences as well as
the content. MESE not only includes auditory and visual media but also animation as
well as interactive media. Thus, students learn by using all senses. The analysis of the
student’s worksheet of reading ability and memorizing showed positive though sever-
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al sessions showed a decline and or a stable. However, in general the result showed
that both fulfilled the minimum score set (6.0).

To maximize the outcomes, monitoring and assisting by family members who do
not have disabilities would be necessary. This is in line with the previous research
results that family can be an important educational agent [1].

5 Conclusion

Learning for children with intellectual disability needs to be assisted with the use
of various media involving various senses. MESE (Multimedia in Education for Spe-
cial Education) is one of the applications used for learning to read. The results
showed that participants achieve success in learning to read and memorizing after the
lesson intervened by MESE.
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