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ABSTRACT

Storytelling	is	considered	as	an	interactive	social	arts	that	uses	word	and	
gestures	to	reveal	the	elements	and	images	of	a	story	while	engaging	the	
listener's	 imagination.	Multimedia	 based	 digital	 storytelling	 learning	
approach	 provides	 interesting,	 interactive,	 engaging	 and	multisensory	
learning	 experience	 to	 children.	Children	 explore	 new	 experience	 and	
scenarios	 as	 new	 stories	 are	 being	 told.	 This	 study	 concentrates	 on	
determining	the	best	combination	of	elements	for	designing	effective	digital	
storytelling	applications	 specifically	 for	 the	 usage	of	 dyslexic	 children.	
Dyslexic	children	are	known	to	have	a	common	learning	difficulty	that	can	
cause	problems	with	reading,	writing,	spelling	and	comprehension.	These	
applications	are	design	with	 the	objective	 to	help	 in	 improving	dyslexic	
children	 ability	 in	 readings	 and	 comprehensions.	 Four	 elements	were	
derived	 from	 extensive	 literature	 studies.	 The	 elements	 are	multimedia	
components,	multi-sensory	instructional	approach,	emotional	design	and	
games	design.	The	 relationship	among	all	 the	 elements	were	determine	
and	described	in	details	as	it	will	be	used	to	contribute	to	the	design	and	
development	of	the	application	in	further	works.		The	strength	of	this	study	
is	it	models	the	combinations	of	technology,	psychology	and	instructional	
approach	as	a	support	components	for	developing	an	effective	digital	story	
telling	learning	application	for	dyslexic	children.
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INTRODUCTION

Dyslexia is defined as a specific learning disability that is neurological in 
origin. It is characterised by difficulties with accurate and/or fluent word 
recognition and by poor spelling and decoding abilities.  These difficulties 
typically result from a deficit in the phonological component of language that 
is often unexpected in relation to other cognitive abilities and the provision 
of effective classroom instructions [1]. Dyslexic individuals are also said 
to have problems in reading comprehension, poor short term memory and 
reduced reading experience that can impede the growth of vocabulary and 
background knowledge [2]. In order to help dyslexic children in overcoming 
their problems, several digital applications have been developed. One of 
the suggested applications is storytelling application [3].  

Storytelling is a methodology which exploits narration to give meaning 
and sense to reality. Historically, storytelling which is the oldest method of 
education, has been used to impart knowledge, wisdom, and values and to 
promote literacy development.  It is the interactive art of using words and 
actions to reveal the elements and images of a story while encouraging the 
listener’s imagination. Storytelling consist of the followings components 
[4-5]: 

(i) Interactive;
(ii) Comprise of words; 
(iii)   Uses vocalisation and gestures (physical movement);
(iv) It presents a story; and
(v) Inspires the active imagination of the audience. 

Storytelling should have all the components blended together and these 
components can be attuned by the storyteller to cater for the knowledge 
and age level of the listeners. Listeners explore new worlds and scenarios 
as new stories are being told. This become clear that these experience is an 
added advantage to their critical thinking skills which will also change their 
way of onceptualising, applying, analysing, synthesising, and/or evaluating 
information [4]. 
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Based on the traditional storytelling component, it was found that 
multimedia approach is the most suitable to be used to implement storytelling 
digitally.  Multimedia approach which supports interactivity, combination 
of text, audio, video and animations; enable the presentation of story,  
vocalisation and gestures  that can spark the mind to be more creative or 
resourceful.  Digital storytelling is generally defined as a ‘modern expression 
of the ancient art of storytelling’ [6]. While there is not a single definite 
digital storytelling meaning, the majority emphasises digital storytelling 
as the mixture of multimedia implementation which includes graphics, 
audio, video and animation to tell a story to audience [7]. It has been used 
in education areas to enhance readings, comprehensions and learning 
capabilities among children. By integration of technology, storytelling has 
also taken a new structure by giving more impact in communicating ideas 
and sharing knowledge [3][8].  Multimedia usage are believed to be capable 
to support dyslexic learners [9-10]. They are found more motivated with 
the use of multimedia courseware [11]. Learning materials, containing text, 
can be supplemented with representation in graphical and auditory forms.  
Having learning materials in this way, dyslexic students were able to grasp 
meaning from what is being spoken about a picture. Thus, can reduce the 
difficulties dyslexic students have in recognising or confusing between 
letters or familiar words.  

This research focuses on finding effective combinations of elements for 
designing a digital storytelling application specifically for dyslexic children. 
In order to find the elements, it is important to look at the development of 
the digital storytelling storyline. Developing a storyline is important for 
designing and constructing a story from the beginning to the end for digital 
storytelling applications. Storyline could determine the types of elements 
needed in the storytelling application. A thorough literature studies has been 
done to achieve this objective.  The list below shows the main findings that 
were collected: 

•	 An interesting and engaging storytelling should incorporate 
strong emotional elements [12-13];

• Continuation and repetitive practice should be allowed in order 
to overcome short term memory issue in dyslexic children [14-
15];

• Storyline should be noticed by participating motion graphic or 
interactive multimedia [16]; 
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• Audio and video should be used to support understanding and 
encourage engagement [17];

• Words and pictures as well as auditory and narration without 
corresponding on-screen text are also suggested [18];   

• Most authorities considered that the key features of effective 
learning and teaching for children and young people with 
dyslexia should be multi-sensory, well-structured and interactive 
and that they should raise self-esteem and be relevant and 
meaningful [19]. Multisensory approach learning cover all 
senses; visual, auditory, kinetic, and tactile  elements  will ease 
students who struggle to read to retain the required information 
[20-21];

• Children diagnosed with a learning disability rarely get invited 
into conversations allow them to express themselves freely. The 
narrative approach will give the children the feeling of freedom 
to ‘speak’ on any desired issue. This help the children to be more 
confident, skillful and knowledgeable, thus inculcate the abilities 
to appropriately manage their problems in life [22-24]; and

• A fun element injected to computer or digital devices could 
attract dyslexic children’s attention [25]. Researchers have found 
that computer games can capture dyslexic children attention and 
improve their readings and comprehension skills [26].  

METHODOLOGY AND DESIGN OF MULTIMEDIA 
DIGITAL STORYTELLING FOR DYSLEXIC CHILDREN

This Section discusses the elements that have been derived from the 
literature review that has been discussed in the preceding section. The 
relations of each element are also discussed in the design part.
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 Elements for Multimedia Digital Storytelling 

A comprehensive literature review was conducted to help determining 
the multimedia elements for the storytelling application. The findings from 
the literature review were group according to four main groups. The four 
vital components that were identified for designing an effective multimedia 
elements of digital storytelling for dyslexic children are multimedia small 
components, multi-sensory instructional approach, emotional design 
element and games elements (Figure 1). 

                  

Figure 1: Identified Elements in Digital Storytelling

The reason why those elements were selected is elaborated below. 
Blending all the identified elements are expected to make the application 
more attractive and effective for dyslexic children. The elements are 
explained as follows: 

(i) Multimedia Components 

Multimedia components include text, pictures, animation, audio 
(voice over, narration, sound effect, sound background or music), video 
performance or short movie and interactive functions (include colour 
setting, interface or graphic). Research proved that the words/text and 
pictures or video presented simultaneously are more effective than when 
they are presented separately [27-28]. Animation appears to be most 
effective when information, concepts, process or information that cannot be 
visualised easily [29]. While narration and video are much more effective 
than combination of narration, video and text [30]. Narration and text rely 
on the same channel in the brain to process information [31]. 

 Most authorities considered that the key features of effective learning and teaching for 
children and young people with dyslexia should be multi-sensory, well-structured and 
interactive and that they should raise self-esteem and be relevant and meaningful[19]. 
Multisensory approach learning cover all senses; visual, auditory, kinetic, and tactile  
elements  will ease students who struggle to read to retain the required 
information[20][21].  

 Children diagnosed with a learning disability rarely get invited into conversations 
allow them to express themselves freely. The narrative approach will give the 
children the feeling of freedom to ‘speak’ on any desired issue. This help the children 
to be more confident, skillful and knowledgeable, thus inculcate the abilities to 
appropriately manage their problems in life[22][23][24].  

 A fun element injected to computer or digital devices could attract dyslexic 
children’s attention[25]. Researchers have found that computer games can capture 
dyslexic children attention and improve their readings and comprehension 
skills[26].   
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(ii) Multi-sensory Instructional Approach 

Multisensory learning can be particularly helpful for kids with learning 
and attention issues like dyslexic children. Multi-sensory instructional 
approach is one important aspect of instruction for dyslexic students that 
is used by clinically trained teachers. Effective instruction for students with 
dyslexia should be unambiguous, straight forward, cumulative, intensive, 
and dedicated on the structure of language. Using multiple senses gives 
them ways to connect with what they’re learning. Multi-sensory approach 
to teaching-learning also aims towards making the learning as individualised 
and self-dependent as possible. The individual learner will be able to proceed 
on his learning path with their own pace according to their own needs. 

(iii) Emotional Design Elements

Emotions are defined as a complex experience of consciousness, 
bodily sensation, and behavior that reflects the personal significance of a 
thing, an event, or a state of affairs.  Applying emotional design principles 
in multimedia lessons increased the learner’s motivation to initiate, energise, 
and maintain goal, which is hope that it will lead to improve learning 
results [32-34].  Considering emotional element designs are vital because 
user will first interact with the interface of the application [35]. Three 
emotions are identified as crucial for emotion development. The three 
emotions are positive, neutral and negative emotions [36-37]. To integrate 
technological application with emotion, designers are recommended 
to conduct preliminary study on the students attachment to the product 
physically, emotionally and cognitively [38].

iv) Game Elements
   
Game elements when applied to learning will make learning more 

engaging and motivating. Children including dyslexic children are fascinated 
with games. The word games will trigger the idea of having fun in children 
mind. By using game elements, children will have fun playing games without 
knowing that they are actually learning. Learning applications that injected 
game elements should consist of eight criteria [39]. The eight criteria are:
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• Mystery - Mystery arouses curiosity within the learner, and can 
motivate the learner to fill in gaps and locate discrepancies in 
information;

• Action -  Action and interactivity engages learners; 
• Challenge - Humans enjoy overcoming challenges. Start learning with 

a challenge: Something that is difficult, that requires deep thinking, 
and that cannot be achieved by guessing; 

• Being at risk - The learner has something to risk when taking an action 
or making a decision such as a player could lose a life, be required 
to start over, or lose all the gold coins collected because of a wrong 
move;

• Uncertainty of outcome - Closely related to risk is putting the learner 
in a situation in which they can’t predict the outcome;

• Opportunity for mastery - People like to have a sense of mastery. They 
like to know that they know the content. Give the learner a series of 
difficult problems, once they solve one problem, give them a visible 
reward like a badge and have them move on to the next difficult 
problem increasing the difficulty level until the final problem;

• Visible signs of progress - Provide progress bars, levels, and coins to 
collect—all items indicating the player is closer to the end goal; and 

• Emotional content - Games embrace humans’ emotions such as 
frustration, excitement, unhappiness, anger and joy. Putting elements 
of emotion in learning would be very beneficial since humans would 
learn better when the learning is tied to strong emotions.  

Relationship Model Design

 In this section, the design of relationship models between elements are 
illustrated (Figure 2) and explained. These designs integrate the elements 
that were discussed in the previous section. The relationships among the 
elements are carefully designed in order to fully utilise each integrated 
elements to produce an effective digital story storytelling application for 
dyslexic children.

Figure 2 illustrates the model that shows the relationship between the 
four elements.  
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Figure 2: Relationship Model of the Elements  (source by author)

Multimedia components play an important role in this model. 
Multisensory instructional approach, emotional design elements and 
game elements all depends on multimedia components to enhance their 
capabilities. The use of multimedia in multisensory instructional approach 
is vital to make digital storytelling learning interesting, lively and effective.  
The combination of variety of media component will assist learning using all 
senses (sight, sound, movement and touchs) to aid kids connect language to 
words. Emotional design strongly relates to multimedia interface elements 
such as colours, graphics and text. These elements elicit emotions and 
therefore stimulate the brain for cognitive activity which will determine 
whether the student will be attracted, persuaded and motivated to learning. 
Multimedia components contribute to game design an appealing interface 
colours, catchy audio, fascinating videos and reality based looking 
animation. However, games criteria such as mystery, action and challenge 
needs multisensory instructional approach and emotional design elements 
to make it engaging and motivational. 

 Action -   Action and interactivity engages learners.  
 Challenge - Humans enjoy overcoming challenges. Start learning with a 

challenge: something that is difficult, that requires deep thinking, and that 
cannot be achieved by guessing.  

 Being	 at	 risk - The learner has something to risk when taking an action or 
making a decision such as a player could lose a life, be required to start over, 
or lose all the gold coins collected because of a wrong move.  

 Uncertainty	 of	 outcome - Closely related to risk is putting the learner in a 
situation in which they can’t predict the outcome.  

 Opportunity	for	mastery - People like to have a sense of mastery. They like to 
know that they know the content. Give the learner a series of difficult 
problems, once they solve one problem, give them a visible reward like a 
badge and have them move on to the next difficult problem increasing the 
difficulty level until the final problem. 

 Visible	 signs	 of	 progress - Provide progress bars, levels, and coins to 
collect—all items indicating the player is closer to the end goal.  

 Emotional	 content - Games embrace humans’ emotions such as frustration, 
excitement, unhappiness, anger and joy. Putting elements of emotion in 
learning would be very beneficial since humans would learn better when the 
learning is tied to strong emotions.   
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CONCLUSION 

Previous literatures has proven that multimedia has many successful stories 
when relates to dyslexic learning in the digital environment. This study 
intends to discover the best elements for creating an effective application 
Digital Storytelling for Dyslexic Children. The relationship design that 
determine the relations of each element are illustrated and described in 
detail.  Based on extensive literature studies, four elements are discovered. 
The four elements are multimedia components, multi-sensory instructional 
approach, emotional design and games design. All these elements are 
incorporated together and the relationship among the elements were also 
determined. The relationship model are derived, illustrated and explained 
in details to rectify the needs of each element in producing an effective 
design of digital storytelling for dyslexic children. It will be referred to as 
the main blueprint in the next implementation phase. Further studies should 
also be conducted to determine the emotional design details, to identify the 
suitable software and hardware for the application developments and on 
finding the best method to test the applications.

Integrating multimedia component with multisensory instructional 
approach, emotional design elements and game elements should be able 
to effectively facilitate dyslexic students in demonstrating mastery of the 
learning objective. The integrated elements are also expected to cater for 
various student’s interest, ability, learning style and to support individual 
learning among the children. It is hope that it will tap the children into their 
learning strengths of making connections and forming long term memories. 
It is also expected that this design can cater for kids with different learning 
styles, meeting the varying needs of dyslexic students and gives the students 
a chance to succeed in academic.
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