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Recent studies on the twenty-first century educational system indicate that gaming has 
evolved into a reliable educational aid for sustaining interest and motivation in terms 
of learning- one of it being game-based language learning. Establishing the Arabic 
language attributes for game-based Arabic language learning for students with dyslexia 
is the objective of this study. Only a few numbers of studies have focused on dyslexic 
children, even though prior research has addressed a variety of principles and 
frameworks for educational aids in Arabic language learning. This paper employed the 
methodology of systematic literature review (SLR) and fuzzy Delphi method (FDM). 
There were 18 publications retrieved from the review that are then analysed using 
FDM which then resulted into four components, namely, background, Arabic linguistic 
features, learning strategy, and learning hierarchy. The findings of this study can be 
used as guidelines for instructional materials for dyslexic children or students to learn 
Arabic language. 
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1. Introduction 
 

Game-Based Language Learning (GBLL) has been recognised as a teaching tool to keep students 
engaged and motivated since it is an effective method for enhancing learning. Hence, a need for 
game-based language learning is brought up as it significantly transformed students' current thinking 
patterns and motives [1]. As stated in a study by So and Seo [2], game-based learning affects 
gameplay design elements and concepts with the primary goal of motivating and enticing players to 
learn. 

In learning language system, effective teaching ideas and methods contribute to the development 
of students' broad skill sets. The highest form of human intelligence, character, and thought can be 
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found in language, which is a component of culture. As the language in which the Qur'an was 
revealed, Arabic not only forms a crucial component of culture but is also the foundation of Islamic 
civilization [3]. It should be added that the linguistic component itself consists of spelling, 
pronunciation, vocabulary, and grammar. 

According to Anoual and Lakhouaja [4], learning disabilities (LD) are neurologically-based 
processing issues that make learning or obtaining knowledge difficult while also needing the 
development of fundamental skills such as reading, writing, math, and reasoning, as well as listening 
and speaking. Also stated that learning disabilities are seen as neurological diseases that affect a 
student's performance and regular academic growth. Dyslexia is a term used to represent a variety 
of various issues that are frequently detected in the early stages of schooling. Dyslexia encompasses 
the domains of psychology, medicine, linguistics, culture, and education [5].  

Language learning is already recognised to be challenging for dyslexic students, making second 
language learning considerably more difficult. There has been very little research on the subject of 
Arabic language acquisition for dyslexic children and its learning aids [4,6,7], especially in Malaysia. 
Al-Rowais et al., [5] describe Arabic linguistic traits, as well as how Arabic is written using an 
alphabetic system with 28 letters that represent 34 phonemes, which is characterised by numerous 
orthographic forms, depending on the place of the word. This characteristic makes learning Arabic 
letters much more difficult for children with LD [4], particularly dyslexics.  

Several ways for educational aids in Arabic language learning have been offered in previous 
studies, but only a few have been addressed for dyslexic students. This paper adds to existing 
research by offering results from previous studies on the framework design and components in game-
based Arabic language learning for dyslexic youngsters. Importantly, using the Kitchenham-
recommended systematic literature review, this study reviews and carefully evaluates existing 
studies [8,9]. The framework elements targeted at game-based language learning (GBLL) for dyslexic 
children and Arabic language learning for dyslexia are highlighted in this study. The purpose of this 
research is to investigate the characteristics and components of Arabic language learning 
components of game-based Arabic language learning (GBALL) for dyslexic students.  

The first section of this paper outlines the purpose of this study being conducted. Section two (2) 
explains the methods employed, while Section three (3) details the findings and results obtained. 
Finally, Section four (4) wraps up the conclusion of the paper and suggestions for further research. 
 
2. Methodology  
 

This study collected data from online resources and review the literature using the systematic 
literature review method (SLR) in line with previous studies, and the results are then evaluated using 
the Fuzzy Delphi method (FDM) [10,11].  

 The primary goal of this paper is to identify the Arabic language learning components of game-
based Arabic language learning for dyslexic students. For this study, the researcher employs SLR to 
answer RQ1 and RQ2 while RQ3 utilises FDM evaluation. Thus, the following research issues were 
addressed by the researcher for this study are: 

 
RQ1: What are the publications that mention game-based language learning specifically in 
Arabic language learning for dyslexic students? 
RQ2: What are the key Arabic language features of game-based Arabic language learning for 
dyslexic students? 
RQ3: What is the importance ranking for each Arabic language attributes of the game-based 
Arabic language learning for dyslexic students? 
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2.1 Systematic Literature Review (SLR) 
 
Using an objective search strategy, such as SLR, a study is required to locate as many primary 

papers as a practice that are pertinent to the study's goal [12]. If the studies yield reliable results, 
systematic reviews show that the phenomena are robust and transferable [8]. Planning, carrying out, 
and reporting the review are the three key stages of a systematic review [9,11,13]. Figure 1 details 
the processes and characteristics of the systematic literature review method. 
 

 
Fig. 1. Phases of systematic literature review [10] 

 

2.1.1 Inclusion and Exclusion Criteria 
 

The articles were sampled by the stated inclusion and exclusion criteria, as indicated in Table 1. 
Published papers that do not fit the criteria were not considered.  

 
Table 1  
The inclusion and exclusion criteria of the study 
No. Inclusion Criteria No. Exclusion Criteria 

IC1 Studies that include any of the keywords 
or logical words as stated beforehand 

EC1 Papers that are not written in English or Malay 
language 

IC2  Papers that are published between 2013 
to 2022 

EC2  Articles that do not mention Arabic language 
learning OR dyslexic children 

IC3 Studies that include anything related to 
Arabic language learning tools for dyslexic 
children 

EC3 Papers that are not related to educational 
games for dyslexic children in language 
learning 

IC4 Studies that include guidelines or 
framework development on a game-based 
language learning for dyslexic children 

EC4 Papers that do not mention any framework, 
elements, or guidelines of game-based 
language learning for dyslexic children 

  EC5 Studies that are closed-source with limited 
information 
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2.1.2 Quality Assessment 
 

In accordance with [11], each SLR was evaluated with four quality assessment (QA) questions 
according to the criteria that were modified for them. The following are the QA questions:  

 
QA1: Is it likely that all significant research was found in the literature search? 
QA2: Is the evaluation of the study’s quality and validity reliable? 
QA3. Does the study elaborate on Arabic language elements or features in game-based 
Arabic language learning for dyslexic children? 
QA4: Do the findings achieve the research objective? 

 
Table 2 shows how the questions were scored and defined. The following values were used to 

generate the scores: Y = 1, P = 0.5, and N/Unknown = 0. The scores will show the quality of the articles 
as well as the answers to the research questions. 
 

Table 2  
Details of the quality assessment questions 
Questions Scoring 

Yes (Y) = 1 Partly (P) = 0.5 No (N)/Unknown = 0 

QA1 The authors either searched 
four (4) or more digital 
libraries and employed 
additional search methods, or 
they identified and cited 
every publication on the 
subject. 

The authors examined three 
or four (4) digital libraries 
without employing any 
additional search techniques, 
or they searched a restricted 
set of publications and 
conference proceedings. 

The authors were given up to 
two (2) digital libraries or a 
small collection of articles. 

QA2 The authors established the 
quality explicitly and 
obtained them from each 
primary study. 

The research question in the 
study addresses quality 
issues. 

There has been no specific 
attempt to assess the quality 
of individual primary 
research. 

QA3 The details of the features 
and attributes of Arabic 
linguistics in game-based 
Arabic language learning for 
dyslexic students. 

Merely a description of the 
Arabic features or principles 
in game-based Arabic 
language learning for dyslexic 
students was presented, 
which was either insufficient 
or incorrect. 

In the study, there is no 
elaboration on the Arabic 
aspects or principles in game-
based Arabic language 
acquisition for dyslexic 
students. 

QA4 The findings respond to the 
study’s research purpose 
explicitly  

The findings are intricately 
linked to the research 
purpose 

The findings are not detailed 
and cannot be easily deduced 

 
2.2 Fuzzy Delphi Method (FDM) 
 

The Fuzzy Delphi Method (FDM) is a highly structured kind of group interaction. According [14], 
FDM can be utilised to find an agreement among experts on a subject. FDM is a relatively recent 
method in Malaysian educational research, having been presented in 1998 by Kaufman and Gupta 
[15]. In terms of expert selection, it is claimed that a larger panel will result in a more wide range of 
skills but eventually leads to diminishing returns [16]. Clayton [17] states that the suitable number of 
experts is 5 to 10 people. 
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For this study, FDM is used to analyse the importance of items from the SLR data retrieved. The 
procedures are adapted by [18]. The results and data retrieved from the SLR are compiled and 
defined to build a questionnaire. The questionnaire is then asked to assess by the experts on a precise 
7-point Likert scale. According to [19], there are 7 steps in data analysis for Fuzzy Delphi: 
 
2.2.1 Selection of experts 
 

The number of experts that were invited to assess the importance of the evaluation criteria about 
the factors that would be measured. For this study, a total of 6 experts in the dyslexic children 
education and Arabic language education field for more than 5 years. 

 
2.2.2 Determination of linguistic variables 

 
For this process, all linguistic variables are turned into triangular fuzzy integers. This step also 

covers the conversion of linguistic variables to fuzzy number addition [20]. For each response, expert 
opinion was represented by 3 fuzzy values (fuzziness expert opinion). 

 
2.2.3 Getting average rating 

 
All Likert scale responses must be converted to a fuzzy scale upon receiving responses from the 

chosen experts. This is referred to as the average replies of each fuzzy number. The formula is 
expressed in Eq. (1); 

 

𝑀 =
∑ =𝑛𝑖 1𝑚𝑖

𝑛
                      (1) 

 
2.2.4 Determining threshold “d” value 

 
This step of the method determines the value of threshold "d". The threshold value is crucial in 

determining the degree of agreement among professionals. The equation is employed to determine 
the distance between each fuzzy number m = (m1, m2, m3) and n = (n1, n2, n3). The formula for 
Threshold, (d) value is stated in Eq. (2). The threshold value is crucial in determining whether experts 
agree or disagree. An expert agreement has been established if the threshold value is less than or 
equal to 0.2. If the total agreement (group consensus) for each item does not exceed 75%, the second 
round should be used. 

 

𝑑(�̃�, �̃�) = √
1

3
[(𝑚1 − 𝑛1)

2 + (𝑚2 − 𝑛2)
2 + (𝑚3 − 𝑛3)

2]                (2) 

 
2.2.5 Identifying the alpha level of aggregate of fuzzy assessments 

 
The level of an alpha aggregate of fuzzy evaluation is calculated after expert agreement by 

accumulating fuzzy numbers for each item. It had previously been determined that a 75 percent 
consensus would be required to demonstrate expert agreement; as being less than 75% will be either 
rejected or given a second round of evaluation. The process of calculating and determining fuzzy 
values: Amax = 1/4 (m1 + 2m2 + m3) 
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2.2.6 Defuzzication 
 
The purpose of this analysis is to calculate the fuzzy score (A). To ensure that the third 

requirement is met, the value of the fuzzy score (A) must be greater than or equal to the median 
value (α - cut value) of 0.5 [21]. According to experts, the value of fuzzy scores (A) can be used as a 
determinant and priority for an element, among other things.  

 
2.2.7 Ranking 

 
The model element is chosen based on expert agreement on the defuzzication value, with the 

highest value element defined by the model's most significant position. Conditions for items 
acceptance are: 

i) Threshold Value, (d) ≤ 0.2 
ii) Average percentage of expert consensus, (%) ≥ 75.0% 
iii) Fuzzy score, (%) ≥ 0.5 

 
3. Results and Findings 
3.1 Systematic Literature Review (SLR) 

 
This step entails compiling and summarizing the findings of the articles collected. The data for 

both quality and categorization was taken from the previously examined articles. In addition to the 
quality assessment, the following data were retrieved from the original study. From the databases, 
eighteen (18) publications linked to game-based Arabic language learning elements for dyslexic 
students were identified. Table 3 shows the average quality scores for studies per year. 
 
   Table 3  
   Details and quality evaluation scores of the studies retrieved 

ID Title Author Year Q1 Q2 Q3 Q4 Total 
Score 

S1 Educational Software for Dyslexic Children: A 
Systematic Literature Review 

[22] 2021 1 1 0.5 0.5 3 

S2 Dyslexic Arabic Students in the Arab Countries: A 
Systematic Review of Assistive Technology Progress 
and Recommendations 

[23] 2021 1 1 0.5 1 3.5 

S3 Exploring the Use of the ICT in Supporting Dyslexic 
Students’ Preferred Learning Styles: A Preliminary 
Evaluation 

[24] 2017 1 1 1 1 4 

S4 RALF: an adaptive reinforcement learning framework 
for teaching dyslexic students 

[25] 2022 1 1 1 1 4 

S5 Game-Based Interventions as Support for Learning 
Difficulties and Knowledge Enhancement in Patients 
with Dyslexia: A Systematic Literature Review 

[26] 2022 1 1 0.5 0.5 3 

S6 Strengthening Jawi Writing for Dyslexia Students 
through Online Games - Analysis of E-Jawi Games 
Online in Malaysia 

[27] 2015 1 1 1 1 4 

S7 Measuring the Impact of Developing a Game-Based 
Mobile Application to Increase Reading Skills Levels 
for Dyslexic Students at Primary Schools In Saudi 
Arabia 

[28] 2022 1 1 0 1 3 
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S8 An Approach to Digital Game-Based Learning: Video-
Games Principles and Applications in Foreign 
Language Learning 

[1] 2018 1 1 1 1 4 

S9 Game User Interface Criteria for Dyslexic Children [29] 2021 1 0.5 1 1 3.5 
S10 Developing effective educative games for Arabic 

children primarily dyslexic 
[4] 2018 1 1 1 1 4 

S11 “Let’s Play a Game!” Serious Games for Arabic 
Children with Dictation Difficulties 

[30] 2020 1 1 1 1 4 

S12 Understanding the Needs of Arab Learners with 
Dyslexia for Adaptive Systems 

[31] 2022 1 1 1 1 4 

S13 An Arabic Framework for Dyslexia Training Tools [5] 2013 1 1 1 1 4 

S14 YUSR: Speech Recognition Software for Dyslexics [32] 2013 1 1 0.5 1 3.5 
S15 Usability Features for Arabic Assistive Technology for 

Dyslexia 
[33] 2018 1 1 1 1 4 

S16 Computer-Assisted Learning Language for Learning 
Disabilities in The Arabic Language: Diagnosis, 
Training and Assistance 

[34] 2019 1 1 1 1 4 

S17 Communication Technology for Users with Specific 
Learning Disabilities 

[35] 2017 1 1 1 1 4 

S18 Importance Of Assistive Mobile Applications for 
Dyslexic Students in Saudi Arabia 

[36] 2021 1 1 1 1 4 

 
Table 3 displays the papers obtained as well as the quality evaluation results for each paper. Only 

a few studies focused on game-based Arabic language learning for dyslexic children between 2013 
and 2022. Each year between 2015 and 2020, 1 paper was chosen. Meanwhile, between 2013 and 
2017, 2 publications were published and chosen for this investigation. 3 papers from the year 2018 
are also tagged. Papers from 2021 and 2022 were the most frequently retrieved, with 4 papers 
chosen each year. 

The quality assessment scores for all the papers are higher than 3. According to Kitchenham [13], 
any publications with a quality score of 2 or more are considered good quality. Hence, all of the 
acquired papers are reliable for this study. 
 
3.1.2 The elements of Arabic language learning for dyslexic students from SLR 

 
To achieve the answer for ‘RQ2: What are the key Arabic language features of game-based Arabic 

language learning for dyslexic students?', the researcher/ experts? proposes breaking the theme 
down into a total of 4 components, namely: 1) background; 2) Arabic linguistic features; 3) learning 
strategy; and finally, 4) learning hierarchy. Figure 2 shows the distribution of Arabic language features 
for game-based Arabic language learning for students with dyslexia while Table 4 appeals to the 
summary matrix of the retrieved data. The data and elements retrieved from the SLR are then listed 
in Table 5. 
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Fig. 2. Distribution of the elements of Arabic language learning game-based Arabic 
language learning for dyslexic students 

 
 Table 4  
 Summary matrix: the elements of Arabic language learning of game-based Arabic language learning for  
 dyslexic students 
Elements Paper ID 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 

Background  /  /    /  /  / /     / 
Arabic 
Linguistic 
Features 

  / / / /    / /  / / / /  / 

Learning 
Strategy 

 / / /    /  / / / /  /  /  

Learning 
Hierarchy 

   / /   /  / /  / / /  / / 

 
Table 5  
Arabic language learning elements guidelines for game-based Arabic language learning for dyslexic 
students 
Elements (Code) Guidelines 

Background (B#1) Game-based Arabic learning for dyslexic children design should incorporate 

interaction context and cultural characteristics 

(B#2) Game design should consider dyslexic children’s prior skills in the Arabic language 
and learning styles 

(B#3) Game design should consider the background of dyslexic children 
Arabic Linguistic 
Features 

(ALF#1) The Arabic font used should be heavy and bold letter base/bottom to resemble 
different letter heights and form  

(ALF#2) Expose all the distinct shapes of Arabic letters as it is distinguished by their several 
orthographic forms, depending on their location in the word 

(ALF#3) Use a variety of colours or sizes to distinguish additional Arabic patterns, the dots 
and their positions, and long vowels 

Learning Strategy (LS#1) Games for dyslexic children are suitable using the phonetic method  
(LS#2) Arabic language learning games for dyslexic children are suitable for using the 

storytelling method 
(LS#3) Arabic language learning games for dyslexic children suitable for using frequently 

used words (syar'iah sentences) 
(LS#4) Arabic language learning games for dyslexic children are suitable using the multi-

sensory visual, auditory, and kinaesthetic tactile (VAKT) method  

7
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10 10
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Background Arabic Linguistic 
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Learning Strategy Learning Hierarchy

The Elements of Arabic Language Learning of Game-Based 
Arabic Language Learning for Dyslexic Students
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(LS#5) Arabic language learning games for dyslexic children are suitable using the Barton 
reading program method 

(LS#6)  Arabic language learning games for dyslexic children are suitable using the symbol 
method as communication (semiotic) 

(LS#7) Language learning games for dyslexic children need to involve auditory activities 
(LS#8) Language learning games for dyslexic children need to involve visual activities 
(LS#19) Language learning games for dyslexic children need to involve kinaesthetic 

activities  
(LS#10) Arabic learning games for dyslexic children need to combine all learning methods 

suitable for dyslexic children 
(LS#11) Game design should consider the learning style of dyslexic children 
(LS#12) Piaget’s constructivist learning theory is a suitable learning theory for dyslexic 

children 
Learning Hierarchy (LH#1) Arabic learning games can help dyslexic children pronounce words in Arabic 

correctly 
(LH#2) This game needs to be applied with skills to identify the different letters in the 

Arabic language 
(LH#3) Arabic language learning games need to contain Elements that can increase the 

level of mental ability of dyslexic children 
(LH#4) Arabic learning games can help dyslexic children build words based on hijaiyah 

letters 
(LH#5) Arabic language learning games can help dyslexic children distinguish hija'iyah 

letters 
(LH#6) Arabic language learning games need to be designed according to the ability level of 

dyslexic children 
(LH#7) Arabic learning games for dyslexic children need to start by introducing symbols in 

Arabic  
(LH#8) Arabic language learning games for dyslexic children should start by introducing 

hija'iyah letters followed by word building and finally building sentences 
(LH#9) A video simulating the pronunciation of makhraj and hija'iyah letters in the Arabic 

language learning game helps dyslexic children to pronounce Arabic letters and 
words correctly 

(LH#10) Arabic language learning games for dyslexic children need to follow the level of 
difficulty based on the ability level of dyslexic children 

 
3.2 Fuzzy Delphi Method (FDM) 
 

This section consists of the results from the Fuzzy Delphi method (FDM) analysis and evaluation. 
FDM is used to evaluate the importance and ranking of each element retrieved from the previous 
systematic literature review (SLR) outcome. A total of 6 experts were involved in this evaluation, 
which are 3 experts in Arabic language education and 3 dyslexia teachers.  
 
3.2.1 Background 
 

Table 6 summarises the expert consensus and recommendations for the background of Arabic 
language learning components for game-based Arabic language learning for dyslexic students. 
According to the Table 6 above, all elements were acknowledged by the experts. The table also 
displays the ranking for each of the 3 items chosen. According to the analysis, the significance of each 
item for background components in Arabic language learning is assessed based on experts’ consensus 
and opinion. The elements are ranked in the following order: 

 
i) Game design should consider the dyslexic children’s prior skills in the Arabic language and 

learning styles  
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ii) Game design should consider the background of dyslexic children 
iii) Game-based Arabic learning for dyslexic children design should incorporate interaction 

context and cultural characteristics. 
 
       Table 6  
       Overview of the results of expert consensus on background component 

Code* Triangular Fuzzy Numbers Fuzzy Evaluation Process Experts’ 
Consensus 

Elements 
ACCEPTED 

Ranking 

Threshold 
Value, d 

Percentage of 
Experts’ 
Agreement, % 

m1 m2 m3 Fuzzy 
Score 
(A) 

(B#1) 0.103 90.0% 0.800 0.940 0.990 0.910 ACCEPTED 0.910 3 
(B#2) 0.064 100.0% 0.840 0.970 1.000 0.937 ACCEPTED 0.937 1 
(B#3) 0.103 90.0% 0.800 0.940 0.990 0.910 ACCEPTED 0.910 2 

       *Please refer to Table 5 

 
3.2.2 Arabic linguistic features 
 

Table 7 summarises the expert consensus and recommendations for Arabic linguistic Features of 
Arabic language learning components for game-based Arabic language learning for dyslexic students.  

 
     Table 7  
     Overview of the results of expert consensus on Arabic linguistic features component 

Code* 

Triangular Fuzzy Numbers Fuzzy Evaluation Process 

Experts’ 
Consensus 

Elements 
ACCEPTED 

Ranking 
Threshold 
Value, d 

Percentage of 
Experts’ 
Agreement, % 

m1 m2 m3 
Fuzzy 
Score 
(A) 

(ALF#1) 0.042 100.0% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 
(ALF#2) 0.042 100.0% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 
(ALF#3) 0.042 100.0% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 

      *Please refer to Table 5 

 
According to the Table 7 above, all elements were accepted by the experts. The table also displays 

the ranking for each of the 3 items chosen. According to the analysis, the significance of each item 
for the Arabic language features components in Arabic language learning is assessed based on 
experts’ consensus and opinion. The elements were ranked in the following order: 

 
i) The Arabic font used should be heavy and bold letter base/bottom to resemble different 

letter heights and form. 
ii) Expose all the distinct shapes of Arabic letters as it is distinguished by their several 

orthographic forms, which vary depending on its location in the word. 
iii) Use variety of colour or sizes to distinguish additional Arabic patterns, the dots and their 

positions, and long vowels. 
 
3.2.3 Learning strategy 
 

Table 8 summarises the expert consensus and recommendations for the learning strategy of 
Arabic language learning components for game-based Arabic language learning for dyslexic students. 
The Element(s) in red box represents the value of the agreement that was not agreed upon by the 
experts. 
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   Table 8  
   Overview of the results of expert consensus on the learning strategy component 

Code* 

Triangular Fuzzy Numbers Fuzzy Evaluation Process 

Experts’ 
Consensus 

Elements 
ACCEPTED 

Ranking 
Threshold 
Value, d 

Percentage of 
Experts’ 
Agreement, % 

m1 m2 m3 
Fuzzy 
Score 
(A) 

(LS#1) 0.068 100.0% 0.767 0.933 1.000 0.900 ACCEPTED 0.900 8 
(LS#2) 0.293 83.3% 0.667 0.817 0.900 0.794 ACCEPTED 0.794 10 
(LS#3) 0.122 83.3% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 4 
(LS#4) 0.042 100.00% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 
(LS#5) 0.102 100.00% 0.733 0.900 0.983 0.872 ACCEPTED 0.872 9 
(LS#6) 0.367 33.33% 0.517 0.683 0.817 0.672 REJECTED 0.672 12 
(LS#7) 0.122 83.33% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 4 
(LS#8) 0.122 83.33% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 4 
(LS#19) 0.122 83.33% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 4 
(LS#10) 0.042 100.00% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 
(LS#11) 0.042 100.00% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 
(LS#12) 0.394 83.33% 0.683 0.800 0.850 0.778 ACCEPTED 0.778 11 

    *Please refer to Table 5 

 
According to the Table 8 above, 11 elements were accepted by the experts and only 1 element 

was rejected. The table also displays the ranking for each of the 12 elements chosen. Although LS#12 
resulted with a higher Threshold (d) value than 0.2, it is still accepted as the percentage of experts’ 
agreement and fuzzy score managed to meet the conditions of the FDM item acceptance. However, 
3 items with the same score are placed first, and 4 items are ranked fourth. According to the analysis, 
the significance of each item for learning strategy components in Arabic language learning is assessed 
based on experts’ consensus and opinion. The elements are ranked in the following order: 

 
i) The Arabic language learning games for dyslexic children are suitable using the multi-

sensory visual, auditory, and kinaesthetic tactile (VAKT) method. 
ii) Arabic learning games for dyslexic children need to combine all learning methods suitable 

for dyslexic children. 
iii) Game design should consider the learning style of dyslexic children. 
iv) Arabic language learning games for dyslexic children suitable for using frequently used 

words (syar'iah sentences). 
v) Language learning games for dyslexic children need to involve auditory activities. 

vi) Language learning games for dyslexic children need to involve visual activities. 
vii) Language learning games for dyslexic children need to involve kinaesthetic activities. 

viii) Games for dyslexic children are suitable using the phonetic method. 
ix) Arabic language learning games for dyslexic children are suitable using the Barton reading 

program method. 
x) Arabic language learning games for dyslexic children are suitable using the storytelling 

method. 
xi) Piaget’s constructivist learning theory is a suitable learning. 

 
3.2.4 Learning hierarchy 
 

Table 9 summarises the expert consensus and recommendations for the learning hierarchy of 
Arabic language learning components for game-based Arabic language learning for dyslexic students. 
According to the Table 9 above, all elements were accepted by the experts. The table also displays 
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the ranking for each of the 10 elements chosen. According to the analysis, the significance of each 
item for learning hierarchy components in Arabic language learning is assessed based on experts’ 
consensus and opinion. The elements are ranked in the following order: 

 
i) Arabic language learning games for dyslexic children need to follow the level of difficulty 

based on the ability level of dyslexic children. 
ii) Arabic language learning games need to contain Elements that can increase the level of 

mental ability of dyslexic children. 
iii) Arabic language learning games can help dyslexic children distinguish Hija'iyah letters. 
iv) Arabic language learning games need to be designed according to the ability level of 

dyslexic children. 
v) Arabic learning games for dyslexic children need to start by introducing symbols in Arabic. 

vi) Arabic language learning games for dyslexic children should start by introducing Hija'iyyah 
letters, followed by word building and finally building sentences. 

vii) A video simulating the pronunciation of Makhraj and Hija'iyah letters in the Arabic 
language learning game helps dyslexic children to pronounce Arabic letters and words 
correctly. 

viii) This game needs to be applied with skills to identify the different letters in the Arabic 
language. 

ix) Arabic learning games can help dyslexic children pronounce words in Arabic correctly. 
x) Arabic learning games can help dyslexic children build words based on Hija’iyah letters. 

 
        Table 9  
        Overview of the results of expert consensus on learning hierarchy component 

Code* 

Triangular Fuzzy Numbers Fuzzy Evaluation Process 
Experts’ 
Consensus 

Elements 
ACCEPTED 

Ranking 

Threshold 
Value, (d) 

Percentage of 
Experts’ 
Agreement, % 

m1 m2 m3 
Fuzzy 
Score 
(A) 

   

(LH#1) 0.122 83.3% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 9 
(LH#2) 0.109 83.3% 0.833 0.950 0.983 0.922 ACCEPTED 0.922 8 
(LH#3) 0.068 100.0% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#4) 0.122 83.33% 0.800 0.933 0.983 0.906 ACCEPTED 0.906 9 
(LH#5) 0.068 100.00% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#6) 0.068 100.00% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#7) 0.068 100.00% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#8) 0.068 100.00% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#9) 0.068 100.00% 0.833 0.967 1.000 0.933 ACCEPTED 0.933 2 
(LH#10) 0.042 100.00% 0.867 0.983 1.000 0.950 ACCEPTED 0.950 1 

        *Please refer to Table 5 

 
4. Conclusions 
 

Although previous research findings show that game-based language learning in Arabic for 
dyslexic students is effective, there are still defects, issues, and challenges that must be addressed 
and overcome. Game-based learning is a form of learning tool that incorporates motivation, fun, and 
education. It is one of the educational aids that may be used in a variety of ways and for a variety of 
goals, especially when combined with appropriate guidelines, frameworks, systems, and expertise in 
the chosen subject. Hence, this study takes the initiative to focus on game-based learning; Arabic 
language; and dyslexia learning. 
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The findings from the 18 papers selected highlighted 4 main components which are background, 
Arabic linguistic features, learning strategy, and learning hierarchy. All the systematic literature 
review (SLR) papers retrieved are deemed to be reliable as they qualify for the required marks. The 
results are then evaluated using the Fuzzy Delphi method (FDM) to analyse the importance of items 
based on experts’ opinions and consensus.  

As a result, all the elements were accepted except for 1, which is ‘Arabic language learning games 
for dyslexic children are suitable using the symbol method as communication (semiotic)’. The 
selected elements include, but are not restricted to: the usage and consideration of dyslexic students’ 
prior skills and learning style; the usage of fonts; appropriate learning methods; and the level of 
difficulty accustomed to the dyslexic students. The study's combined conclusions give a 
comprehensive and cohesive set of guidelines that can shape the design and development of game-
based Arabic language learning for dyslexic children, encompassing the insights and views of both 
empirical research and expert opinion.  

To conclude, design features and elements must be thoroughly addressed and evaluated to 
produce successful game-based Arabic language learning for dyslexic students. The findings of the 
study can guide future research to investigate the impact of game-based Arabic language for dyslexic 
students on language learning gains and user experience, as well as the guidelines' accessibility and 
practicability across diverse contexts and groups. 
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