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Abstract: Graphic Design is used in many industries and involves both the knowledge and skills in creating artefacts. Many
Deaf and hard-of-hearing (DHH) students, especially in the Technical and Vocational Education and Training (TVET)
institutions are attracted in pursuing studies in this field, perhaps due to the visual nature of the course. However, learning
graphic design is challenging for DHH students due to the technologies and teaching approach applied in these institutions. A
module which was designed with experts, was implemented in a selected polytechnic which offered the graphic design course
for the deaf and non-deaf students. The module used videos and other resources for the different learning styles, as well as a
discussion platform on Padlet, and quizzes. An exploratory implementation study on 15 DHH students who volunteered to
use the module was conducted. The students’ interactions were monitored and the results of their pre and post-tests during the
implementation of the module was analysed to determine if the module was effective for learning. The findings indicate that
students could use the module based on their learning styles and were active interacting on Padlet. The results of the pre and
post-tests show a significant increase in scores, indicating the effectiveness of the module. Hence, the module has the
potential to improve understanding in graphic design among DHH students. The findings have implications on the design of
modules for DHH and special needs students. This is in line with TVET aspiration, which is to provide equal access to quality
education for all. Further investigation should be done to determine whether the module could be used for other programs
involving special needs students.

Keywords: graphic design, learning module, learning styles, deaf and hard-of-hearing, Padlet, interactive virtual wall.

INTRODUCTION

Graphic design has been influenced by advances in technology. As a subject, graphic design now includes
disciplines such as motion graphics, environmental commodities, and new media, while as a profession it
includes the movie industry, and all manner of visual communication and design, both online and offline, for
creating useful and pleasing artefacts (Appiah &Cronjé, 2014). In the graphic design programme, courses such
as website design, animation and multimedia are offered in which the understanding and comprehension of the
concepts as well as the development of skills are required (Ryan & Conover, 2004).

However, according to International Labor Organization (ILO) (2012), most of the general educational
programmes were struggling to design a sound curriculum for students with diasbailities. The lack of knowledge,
understanding, andresouces in developing the inclusive curriculum has contributed to this issue. UNESCO-
UNEVOC (2019) believes that Technical Vocational Education and Training (TVET) institutions should be
offered to all students, including students with diabilities. Therefore, transformation of TVET should consider a
number of aspects such as: a) National legal framework, policy and strategy for inclusive TVET, b) curriculum,
learning environment and assessment, and c¢) expertise of teachers and trainers to effectively deliver TVET for
students with diasabilities (UNESCO-UNEVOC, 2019).

In Malaysia, there are more than 100 graphic design programmes offered by public and private institutions
(Ministry of Higher Education, 2014). The Malaysian Qualification Agency’s guidelines are used in developing
the curriculum for these programmes. However, a review of these guidelines shows that the needs of DHH
students or any special needs student, is not emphasized. The Malaysian Education Act (1961) did state that
curriculum design should consider special needs the student. In addition, Salamanca Statement and Framework
for Action on Special Needs Education (SNE) (UNESCO, 1994) and the National Education Blueprint (Ministry
of Education, 2013) also emphasizes on the need for special education to be highlighted.

Graphic design courses seem to be popular among the DHH students in Malaysia. This may be because
graphic design relies on visual channels of information. When 245 Malaysian students from 24 secondary
schools catering to DHH in Malaysia were surveyed, many of them indicated they preferred to learn web design,
animation and multimedia, which were aspects of graphic design (Zaharudin, Nordin& Yasin, 2011).
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However, there are several issues faced by students when learning graphic design. As a subject, graphic
design is difficult as students need to be innovative and see possibilities in using new knowledge to produce new
products (Appiah &Cronjé, 2014). Further, developing new ideas in graphic design has been aided by the use of
cognitive tools which makes used of computer technology to generate ideas and use in design tasks (Appiah
&Cronjé, 2014). Ensuring a strong understanding of the concepts in graphic design is difficult for DHH students.
DHH students may find technology tools challenging as some of the technology tools for teaching graphic
design may not be tailored to the needs of the DHH, and may even interfere with learning (Mayer, 2014). In
addition, although technology such as videos can be useful as sign language interpreters are included to translate
the content, these interpreters, are not experts in graphic design and some terminologies do not currently have
standardized signs (Ibrahim, Alias &Nordin, 2016). In addition, the technology tool and learning resource should
be in line with the learning style of the students, so as not to distract from learning.

Hence, ensuring the right technology for DHH students is employed and ensuring that it is suitable with the
students learning style (Graf, Kinshuk& Liu, 2009), can ensure better understanding of the concepts. For this
purpose, a Graphic Design Learning Module (GDLM) for learning with technology according to their specific
learning style may provide the opportunity for DHH students to learn effectively (Felder & Silverman, 1988;
Spector, 2012).

Inclusive TVET
The Convention of Rights of Persons with Disabilities has recognized the rights for students with disbailities to
receive an equal education opportunities (United Nations Committee on the Rights of Persons with Disabilities
(UNCPRD, 2016). Even so, it is found that these students are still isolated and received poor education quality
(UNCPRD, 2016). Realizing the importance of developing employability skills for all, TVET has included a
number oftarget groups, including persons with disabilities (PWDs) and special education needs, to receive
teaching and training in TVET institutions. According to UNESCO-UNEVOC (2019), there are seven threads to
inclusive TVET: a) different interpretation of inclusive TVET, b) National legal frameworks and
policies/strategies for inlusive TVET, c) inclusive learning environment, d) quality of teachers and trainers, €)
roles of communities, parents and students, f) monitoring and evaluation, and g) transition to the labour market.
In ensuring a quality of inclusive TVET, Bowman and Callan (2012) has proposed a pedagogic
framework for socially inclusive VET (refer Figure 1). In this framework, they mentioned that the social
inclusion principles such as planning for sustainability, contextulizing training to suit local context, building
partnership, developing tailored services and building partnership, should be the base for this framework. Also,
the pedagogic principles such as learner-centredness, real world goal oriented, active learning, scaffolding and
supported learning, flexible as well as sustainable learning should be considered first before designing the
training curriculum.

[ sosmtiatston | pucugogic prncpes | | P snaens | pegagogc cpavtes |

Fig. 1 — Pedagogic framework for socially inclusive VET

These principles are then translated into teaching strategies which focus on a number of aspects such as
assessment and progression measures, learning content and delivery, learning environment, as well as learning
engagement and persistence. Teachers or trainers on the other hand, play an important role in developing a more
inclusive learning settings. For instance, they are expected to: a) have a high level of understanding of diversity
in learning, b) understand students’ background and capabilities, c¢) select and adapt suitable learning strategies,
resources and matrials to support learning, and d) facilitate learning to its maximum potential.

Technology for the DHH

Integrating technology in learning has a positive impact on DHH students’ understanding. Interactive multimedia
seems to offer better opportunities to improve understanding compared to conventional learning approaches
(Mich, Pianta& Mana, 2013). DHH students have limited hearing senses and instead, fully interact with visuals.
In addition, visual presentations with technology seem to be more effective in assisting DHH students’
understanding (Barca, Pezzulo, Castrataro, Rinaldi & Caselli, 2013; Berent, Kelly, Schmitz & Kenny, 2008;
Narr& Cawthon, 2011; Petrantonakis, Kosmidou, Nikolaraizi, Koutsogiorgu&Hadjileontiadis, 2008). Although
pictures, animations and videos can support text comprehension, many of the skills needed for integration of
these media has not been adequately implemented at school (Verhoevan&Graesser, 2008).
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Visual presentations using videos seem to be one of the best approaches because videos can be repeated and
provides DHH students opportunity to understand deeply as they can repeat the lesson (Yong, 2007). Videos can
be used but the DHH learner, may have to replace the missing audio element with subtitles or use the services of
a sign language interpreter (Al-Rousan, Assaleh&Tala'a, 2009; Debeve, Milosevic&Kozuh, 2015).

Some researchers have developed specific software to give DHH students the same opportunity to learn as
hearing students (Knoors&Marschark, 2014). According to Bottoni, Capuano, De-Marsico, Labella, and
Levialdi (2011), production of multimedia material by the DHH-Centred Learning Environment (DALE) has
helped DHH students in overcoming learning difficulties. DALE is a multimedia learning platform, which is
based on the concept of storytelling and likeness (storytelling and conceptual metaphors), and cognitive
embodiment adopted as a framework for the course in the form of sensory materials.

Instant messaging systems have been used to communicate with deaf and hearing students (Blom, Marschark,
Vervloed&Knoors, 2014; Nagalingam, 2008). In addition, digital sign language, which uses a special software to
interpret language into sign language to enable non-signing instructors to teach DHH students can be used to
enhance the performance and understanding of DHH students as their communication issue is resolved (Lim,
2008). In Intelligent Thai, text is translated to the Thai sign language for learning (Dangsaart, Naruedomkul,
Cercone &Sirinaovakul, 2008), using multimedia application to change the text or voice to an animated sign
language (Stewart, Allan. Harrison, 2010; EI Ghoul &Jemni, 2009). However, there is still limited multimedia
software for DHH students (Knoors&Marschark, 2014). Further, research into the educational efficacy of
software among DHH students is also lacking (Stinson, 2010).

Some studies have shown that e-learning has the possibility of improving learning for DHH students. This has
been suggested by Chowdhuri, Parel, and Maity (2012) who agreed that DHH students should not be excluded
from the e-learning approach. On the other hand, the use of e-learning may be mainly used for delivery of lecture
notes.

Hence, web 2.0 (Vrettaros, Argiri, Stavrou, Hrissagis&Drigas, 2010) and the use of videos (Debevc,
Kosec&Holzinger, 2010) have helped DHH students to learn. These different forms of instruction, and
multimedia have the potential to enable learning (Verhoeven, Schnotz& Pass, 2009). Hence, it is important to
explore how learning environments can be designed for DHH students to advantage of them (Verhoeven
&Graesser, 2008, Verhoeven, Schnotz& Pass, 2009). Most of the research using technology have only focussed
on the areas of language, and research in use of technology for the DHH in graphic design is still lacking. Hence,
as the hearing-impaired students have difficulties completing their tertiary level studies because of difficulties in
comprehension (Bueno, Fernandez del Castillo, Garcia & Borrego, 2007), more studies are needed in this area.
DHH Students’ Processing Multimedia

Sign language is important for communication with DHH students. Before the internet era, communication with
the DHH was restricted to certain times and places because the DHH needed face-to-face interaction (Valentine
& Skelton, 2008). However, now DHH students frequently use digital media and the internet to communicate
and maintain social relations (Barak &Sadovsky, 2008). The processes that are involved in using different media
may assist or interfere with learning among the DHH.

Visual and verbal information are processed in separate information processing systems (Bower, 2017; Mayer,
2014). Words and sounds are processed in the auditory working memory, and written text and images are in the
visual working memory (Mayer, 2014). While hearing students can make use of both auditory and visual
working memory for better understanding, DHH students are limited to only the visual working memory. As
humans have a limited information processing capacity, there is a higher possibility of a cognitive load when
only one channel is used (Bower, 2017; Mayer, 2014). Hence, DHH students have more opportunities for
interference due to cognitive overload of the visual channel.

Animations are more challenging to process. While a static picture only has visuospatial information, animation
entails temporal information (Hall & Bavelier, 2010). Hence, there is a higher cognitive load for DHH students
when animations need to be processed in their limited working memory. Further, according to the dual-coding
theory, redundancy should be avoided as pictures and text may interfere with learning as they involve the same
sensory processes (Paivo, 1986). The addition of pictures also can lead to more superficial processing when
accompanied by text. Similarly, animation typically does not contribute to enhance learning especially when the
information is relatively abstract (Rasch &Schnotz, 2009).

Other aspects in the display of text can affect learning. The size of font should be large enough to facilitate
reading and not contribute to cognitive overload reading (Kuiper, Volman&Terwel, 2005; Mayer, 2014).
Information should preferably be in hypermedia format as hypermedia or hypertext will allow DHH students to
move from one content to another via links (DeStefano & LeFevre, 2007). However, this is only helpful for
DHH students who have sufficient prior knowledge and mastery of functioning skills to support use of the
hyperlinked materials. Lower ability and knowledge DHH students will need more guidance and proper
instruction from the beginning of the lesson in order to use hyperlinked materials (Knoors&Hermans, 2010;
Marschark, Sapere, Convertino&Pelz, 2008). Hence, a text link may be better than sign link because sign links
are too complex (Fels, Richards, Hardman & Lee, 2006).
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Hence, as visual information display has potential to affect learning, it can be made effective depending on the
individual learner’s learning style (Mayer, 2003). Some learning styles require verbal information to be
processed rather than visual information. Hence, for the design of a learning module for the DHH, the sign and
text language used should be adapted according to the user needs and learning style.

Learning Styles

Identifying the uniqueness of learning style is important to encourage students’ involvement in the learning
process (Graf, Kinshuk& Liu, 2009; Larkin-Hein &Budny, 2001; Naimie, Siraj, Abuzaid, &Shagholi, 2010;
Yang & Tsai, 2008). The outcome from previous research indicated that teaching according to the learning styles
of the student has helped to increase students’ performance and boost their motivation to learn (Aviles &
Moreno, 2010; Franzoni& Assar, 2009; Saeed, Yang &Sinnapan, 2009).

Felder and Silverman (Felder &Soloman, 1988) introduced a model of learning that focuses on learning styles.
There are four dimensions of learning styles: Processing (Active/Reflective), Perception (Sensing/Intuitive),
Input (Visual/Verbal) and Understanding (Sequential/Global) assembles the learning preferences and provides
insight into how teaching strategies can modify to broaden DHH student understanding. They developed the
psychometric assessment instrument, Index of Learning Styles (ILS) (Felder &Soloman, 1988). This index
determines four dimensions of learning style and consists of 11 questions for each dimension. The highest score
of any section indicates the type of student’s learning styles.

There has been concern regarding the DHH students’ learning styles. It is believed that DHH students have
different personalities and different learning styles from hearing students (Slavin, 1994). Every DHH student is
born with a distinctive learning style (Gregore, 1985). Identifying students’ learning styles is important to
ensure the optimum learning occurs (Graf, Kinshuk& Lin, 2009; Larkin-Hein &Budny, 2001; Naimie et al.,
2010; Yang & Tsai, 2008). Past research showed that learning content based on ones’ learning styles can
enhance students’ performance and motivation. Learning based on ones’ preferred learning styles allows
students to focus, understand and remember better (Dunn & Dunn, 1978). DHH student has a different learning
style (Knoors&Marschark, 2014). Despite the importance of learning styles, few studies have been done on it
(Pashler, McDaniel, Rohrer & Bjork, 2008). Learning through appropriate learning styles has positive impact on
students (Alias, 2010). However, there seems to be lack of emphasis on the use of technology and learning styles
among DHH students learning graphic design. Students are not given opportunities to learn using their preferred
learning styles (Pashler et al., 2008). The learning needs among DHH students needs to be investigated further
(Alias, Alias, Ibrahim, Atan& Kadir, 2012).

Although, learning styles have been used among learners in many subject areas, it does not seem to have been
used among DHH students, and especially in graphic design. More exploratory implementation studies are
needed to investigate the potential of different learning and instruction which may encourage the use of
technology and learning styles. This study is a single case in a specific cultural context but the findings of this
study may assist in the implementation of graphic design programmes in other institutions.

Although there have been some studies which have focused on language development to enable effective
communication among DHH students, studies using technology and learning styles among DHH students, and
more so for graphic design programmes are limited. Hence, this study seeks to bridge the gap by contributing to
the existing body of research on the development of the GDLM based on technology and learning styles for
DHH students in a polytechnic.

Purpose of the Study

This exploratory implementation study was to determine whether the GDLM based on technology and DHH
students’ learning styles would improve the DHH learners’ comprehension of the graphic design topics in a
selected polytechnic. The research questions are:

1. How is the GDLM based on technology and learning styles used by the DHH students in the context of
the study?

2. How effective is the GDLM for learning the topics among the DHH students in the context of the
study?

Research Design

This study is an exploratory implementation study which focuses on evaluation of the GDL module designed
(DeWitt, Alias, Siraj, 2014). The module on animated graphics was selected to be implemented at a polytechnic
which catered to DHH students. Since TVET institutions are aimed at providing quality learning for PWDs, this
study specifically selected DHH students from a Malaysian TVET institution. The selected institution had a
multiracial composition of Malaysian students who were DHH as well as non-DHH. The participants selected
were students in the third semester who were DHH and registered in the graphic design programme at the
institution. Ethical consent was obtained from the institution to request for volunteers. A class of 15 DHH
students volunteered to participate in the study. A survey of the participants indicated that the majority (98%)
use the Malaysian Sign Language for communicating.
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The Graphic Design Learning Module (GDLM) based on technology and learning styles

The GDLM was designed with a panel of 24 experts comprising of experts in graphic design, educational
technology, professionals involved in the field of hearing disabilities, policy-makers from the Ministry of
Education and academics in higher education. These experts gave their input on the design to determine the
objectives, instructional strategies, and delivery of the module. Their input was based on the theories and
instructional model identified.

Objectives

Consensus was determined between the graphic design experts and the professionals in hearing disabilities to
ensure that the objective of the module could encompass the understanding of the theories, concept and
development of graphic animation by students. The topics were determined according to the standards required
of the programme by the polytechnic and consisted of introduction of graphic animation, graphic animation
framework, graphic animation composition, create graphic animation and graphic animation documentation.
Specific activities were identified based on the topics.

Learning environment

The module was delivered through a web-based platform, WordPress, and comprised of guidelines, interactive
content and media, and activities for students to learn. All the content and activities were designed based on the
learning styles suitable for the DHH, which was more visual in nature. The media included high-quality videos
with sign language for every topic. A Malaysia Sign Language interpreter was employed for the videos as the
content was in the national language, Malay. Videos were also an advantage as the learners could repeat
watching the videos for better understanding.The GDLM was interactive as participants could interact with the
videos, quizzes as well as an interactive virtual wall for discussion. The discussion forum, consisted of an
embedded link to Padlet, an interactive virtual wall (DeWitt, Alias, Ibrahim, Ngu&Mohd. Rashid, 2015). This
enabled learners to post their response to the questions provided. This feature of discussion was provided for
every topic in the learning module and the learners could post text, graphics and videos links. The discussion
was moderated by the instructor, who would also respond to students queries. In order to test their
understanding, students needed to answer all the questions in an online quiz. There were 10 questions for the five
topics in the quiz. Feedback on the results will be given immediately after completion of the quiz.

The Research Procedure

Before the implementation of the module, the participants had to determine their learning style using the Index
of Learning Styles (ILS) (Felder &Soloman, 1988). The participants would then be given the GDLM appropriate
to their learning style. The module could be accessed online, or used at the polytechnic or at home on students’
desktop computers or laptops.

During the implementation, a facilitator would moderate the learning process and provide scaffolding for the
students. The students had to register to use Padlet and participate in the discussions. This enabled tracking for
the record of students’ interaction. The students could ask questions and discuss among their peers and with
their instructor through Padlet. The quiz has to be answered before the session, as a post test and after the
completion of the GDLM. During this period, participants were allowed to communicate with each if they
encountered any problems.

Data were collected from the participant usage and access of the module, as well as the quiz results. The
transcript of communication and result of tests would determine the students’ understanding. The pre-tests and
post-tests results were analysed using paired sample t-tests.

ANALYSIS AND DISCUSSION

This exploratory implementation study was to determine whether the GDLM based on technology and DHH
students’ learning styles would improve the DHH learners’ comprehension of the graphic design topics. Firstly,
an examination of how GDLM based on technology and learning styles is used by the DHH students in the study
was done.

Learning with GDLM

In this module, the first step was to identify the students learning style according to the ILS. There were four
dimensions of learning styles and the DHH students had to follow the learning path according to the appropriate
learning style. Although the majority of DHH learners have a visual learning style for the input dimension, there
was a possibility that they might have “in-between” learning styles as suggested by Felder and Silverman (1988).
An ILS score of eleven in one dimension, may indicate a dominant learning style. However, some students have
a score of one to five in their learning styles, which probably means the possibility of having two preferred
learning styles for a dimension.

In the GDLM, the learners choose the resources based on their learning style, as they had already identified with
the Index of Learning Styles (ILS) questions. However, in order to take consideration of these “in between”
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learning styles, students are provided with access to all sources provided in the module should they wish to use
them. A sample of the learning styles is seen in Figure 2.

Show 10 [ entries

NAMA PELAJAR $ GAYAPEMBELAJARAN s
Ahmad Baihaqy Verbal (3), Sekuential (9), Sensori (5), Aktif (5)
Albert Tiu Visual (5), Sekuential (1), Sensori (1), Reklektif (1)
Che Mohd Zaizmer Verbal (7), Sekuential (1), Intuisi (3), Reflektif (9)
Hasnin Nabihah Visual (3), Global (1), Sensori (3), Aktif (3)
Ko Zhang Yuan Verbal (1), Sekuential (1), Sensori (1), Aktif (5)
Mohamad Zahirudin Verbal (1), Global (3), Intuisi (3), Reflektif (1)
Ng Cher Yang Visual (5), Sekuential (7), Sensori (7), Aktif (7)
Nur Amalina Abdullah Verbal (3), Sekuential (1), Sensori (3), Aktif (11)
Nur Azlin Visual (5), Global (3), Sekuential (5), Aktif (1)
Nur Najwa Visual (9), Sekuential (3), Sensori (5), Reflektif (1)
Showing 1 to 10 of 25 entries % Previous Next ~

Fig. 2 - Learning style identification after answering ILS questions

Once learning styles have been identified the student will choose the content sources based on their preferred
learning styles. They would be viewing videos and other resources. After completing viewing of resources,
either videos or text materials, the learners had to test their understanding by answering the quiz. The questions
would be a test of understanding for each topic. The results appeared after the students finished answering all the
questions. The students could see the scores of their peers as well in this quiz, and see their ranking in the class.
This was intended to motivate the learners. A sample of the quiz is in Figure 3.

Dalam sejarah animasi terdapat pelbagai cara untuk tujuan
tertentu. Menurut Thomas (1958), orang kuno mesir hidupkan
gambar dinding sebagai?

@ Dberbincang

@®  mencipta animasi

S e

Fig. 3 - Quiz for introduction of graphic animation topic

Learners perceived that the GDLM based on technology and learning styles for the DHH could improve
learning. The learners had to go through the content and activities according to their preferred learning styles for
better understanding. They interacted and actively participated in the discussions with their peers and instructor
as seen in the screen capture of a Padlet discussion (see Figure 4).
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TOPIK 1: Pengenalan Animasi

Bincang dengan kawan & pensyarah disini
< 2
Semak Markah hi
Kerja "Word Zomar" siapa? saya nama ko zhang yuan
3
Kerja "Animasi Komputer" siapa? //hi Ko Zhang Yuan =
//dah siap
chun ren e
Tay Chun dan ko Zheng dalam group ain & adlina ©
group
2 . Group Amalina & Mustagim
Ooi Bee Kei dan Tay Tze Qang Arralian SMuStaRin o5
Ooi Bee Kei dan Tay Tze Qang dalam
group /flihat video aktiviti untuk buat
tugasan

//lihat video aktiviti untuk buat

tugasan -
bee kei

OOl BEE KEI dan TAY TZE QANG
dalm group

/fkalau internet lambat guna video
dalam CD

//lihat video aktiviti untuk buat

Pensyarah tugasan

Guna internet saya
. /fkalau internet lambat guna video
nama: Virus dalam CD

Fig. 4 - Screen capture of discussion among the DHH students on Padlet

The online interactions were in the Malay language and enabled active learning. According to Felder and
Silverman (1988) learners with active learning style under the dimension of process required group discussions
for learning as compared to reflective learners, who prefer to work alone and learn independently. DHH learners
seemed to be more active learners and preferred the discussion on the interactive wall.

Several challenges were faced during implementation. The module was implemented within learning hours in the
computer lab or they can use the module after learning hours at home through their laptops. However, the
polytechnic had a poor internet connection at 115kb/s. The module was compiled with high quality video and
required high speed internet connection for streaming. The researcher provided hotspot facility with an internet
provider at 3Mb/s speed while in the computer lab and the DHH students had to have their own broadband in
order to use the module. Besides that, the researcher provided a DVD to compile the video for their references at
home. This condition reduced the communication for using Padlet in their homes.

This study has several limitations. Firstly, the sample size was small as it involved only fifteen DHH students.
DHH students were divided into many programs and 15 DHH students registered for the graphic design
program. Secondly, the were problems with sufficient devices. Some computers in the computer lab
malfunctioned and students were forced to share the computers to use the module. Some students do not have a
laptop and used desktop computers at home.

Effectiveness of the GDLM

In order to determine the effectiveness of the GDLM for learning the topics in graphic design among the DHH
students in the context of the study, the results of the pre-test and post-test for each topic were analysed (see
Table 1).

Table 1 - Pretest and posttest analysis for each topic

. Standard
Topics Mean N Deviation (SD)
Introduction of graphic animation Post-Test 13.077 15 2.660

grap Pre-Test 1.540 15 1.450
. . . Post-Test 15.384 15 2.218

Graphic animation framework
Pre-Test 3.077 15 1.320
Graphic animation composition Post-Test 15230 15 2.713
P P Pre-Test 3.230 15 2.242
. . . Post-Test 16.462 15 2.025

Create graphic animation

Pre-Test 3.846 15 2.230
Graphic animation documentation Post-Test 19.539 15 2.184
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Pre-Test 3.846 15 2.076

The descriptive statistics showed a large difference between the mean of the pre-test and post-test for each topic.
Next, the results of the paired-sample t-test was used to compare the means (See Table 2). There was a
significant difference in the mean score between pre-test and post-test for all the topics shows (p< .05).

Table 2 - Paired sample t-test for pretest and posttest by topic
95% Different Confident

Interval
Mean Standard Standard Lower Upper t Sig.  (2-

Deviation Error Min Tailed)

(S.D)
Post-Test 11538 2.184 .606 10.219 12.858 19.06 .000
Pre-Test
Post-Test 12.308  1.797 499 11.221 13.394 24.69 .000
Pre-Test
Post-Test 12.000 1.414 .392 11.145 12.855 30.59 .000
Pre-Test
Post-Test 12615 1.895 525 11.470 13.760 24.00 .000
Pre-Test
Post-Test 13.692 2.810 779 11.994 15.391 17.57 .000
Pre-Test

The GDLM seemed to have improved student’s understanding as their results seem to significantly improve after
using the module. The comparison of mean scores between the topics show that introduction of graphic
animation had a lower mean score (M = 13.077, SD = 2.660) as compared to graphic animation documentation
(M =19.539,SD = 2.184). This could be because the topic, introduction of graphic animation involves the recall
of dates, places and other historical terminology rather than the understanding of concepts, as in the other topics.
According to Hamilton (2011) DHH students tend to have limited short-term memory. This may contribute to
the difficulty faced in recalling facts.

The findings of the current study suggest that the GLDM is a pomising alternative to support learning of DHH
students. As suggested by Bowman and Callan (2012), the selection of relevantpedagogic strategy styles should
consider students’ background knowledge, capabilities and learning settings in designing a suitable learning
content and delivery. In this study, the GDLM not only has addressed their background knowledge and
capabilities but also their preferred technological tools and learning styles. Evidently, the improvement in their
performance is an indication of the effectiveness of this module to support inclusive learning for the DHH
students.

CONCLUSION

The purpose of this study is to determine whether the GDLM based on technology and DHH students’ learning
styles would improve the DHH learners’ understanding of the graphic design topics in a selected polytechnic.
Although most DHH students were visual learners for the perception domain, they may have a different
preference for media. This was because not all preferred to watch interpreters on videos as some preferred text
input. This may be due to the processing channel preferred and the cognitive load employed (Mayer, 2014). As
for the interactions in Padlet, most of the active learners would interact online while reflective learners tended to
be observers. Hence, while technology could assist DHH learners, many of them interact according to their
preferred learning requirement (Hamilton, 2011). Identification of learning styles does help DHH learners to
select appropriate resources to ensure learning (Graf, Kinshuk& Liu 2009;Larkin-Hein &Budny, 2001; Mayer,
2003; Naimie, Siraj, Abuzaid, Shagholi, 2010) However, the implementation of the module would be influenced
by other factors such as lack of devices for individual learning and lack of internet access.

The use of module in lesson has the potential to enhance DHH students’ understanding. The preliminary findings
indicate that the module seem to be effective for learning and especially when it was related to conceptual
understanding. The preliminary findings indicate that the module could be used for graphic design for the DHH.
Instructor acceptance and student acceptance did not seem to be an obstacle to implementing the module. The
study is exploratory but it indicates that providing learning module based on technology and DHH learning
styles may encourage a better learning experience and enhance understanding. This module may provide a
framework to develop other modules for other subject areas for DHH learners. This is to ensure that DHH
students have the same access to education as non-DHH learners in line with the Salamanca Statement and
Framework for Action on Special Needs Education (SNE) (1994) and the National Education Blueprint (MOE,
2013).
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Further studies in developing other modules for other topics could be conducted with longitudinal studies to
determine the effectiveness of the module, as well as qualitative studies for more in-depth investigations before
making conclusions on the impact of the module. Studies on the role of instructor, DHH learners and their
attitude, motivation, acceptance, interaction and behaviour when using the module could be conducted to provide
insights into the implementation and use of the graphic design learning modules based on technology and DHH
learning styles. A larger sample could be used for evaluating the module effectiveness. In conclusion, the graphic
design learning module can enhance DHH learners’ understanding with adaptation of technology and DHH
learning styles.
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