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Abstract. This paper presents an Expert System for Special Education 
(ESSE) based on scenario in Malaysia. This system is developed through the 
process of knowledge-gaining which is gathered from various expertise in 
chosen domain. Realizing the limitation of traditional classification system 
that teachers adopted, we developed ESSE to automate a centralized decision 
making system. ESSE is also able to provide consistent answers for repetitive 
decisions, processes and tasks. Besides, teachers using this system hold and 
maintain significant level of information pertaining both learning disabilities, 
thus reduce amount of human errors. ESSE knowledge-based resulted from 
the knowledge engineering called Qualifiers and Choice. Both are gathered 
from the analysis of symptoms that are experienced by Autism and Dyslexia 
patients. Every type of disability is divided to several categories and sub-
category to facilitate question’s arrangement. This paper presents a review of 
Expert System for Special Education (ESSE), problems arises and the knowl-
edge-based classification systems. 
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1   Introduction 

Nowadays, expert system application is the field that has a high demand in Human-
Computer Interaction. There are a lot of demands in developing the expert system as 
an alternative of the human expertise especially in the domain of special education 
system.   

In special education field, the new teachers need to know what type of disability 
that each of their students have, and they need to categorize the students into a suit-
able curriculum activity based on the students disability. Therefore, the result from 
this classification system can be a guideline and knowledge interpretation to their 
disabilities. Expert System for Special Education (ESSE) that we proposed is devel-
oped by using Incremental Expert System Prototyping Model, and adopting the Quali-
fiers and Choices for Autism and Dyslexia. The strength of this model is that users are 
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allowed to recognize changes that are needed in future enhancement based on infor-
mation and knowledge added by expertise. This paper presents a review of Expert 
System for Special Education (ESSE), problems arises and the knowledge-based 
classification systems. 

1.1   Background 

Malaysian Education Ministry provides education services to students that need spe-
cial education in visual problem, hearing problem, learning problem, and student 
rehabilitation. Learning problem services under the Malaysian Education Ministry 
responsible can be categorized into Syndrome Down, Mild Autism, Attention Deficit 
Hyperactive Disorder (ADHD), Cerebral Palsy, and Specific Learning Problem (ex-
ample : Dyslexia and Autism) [1]. 

 

 

Fig. 1. The entry level process in special education 
Remark 
Process 1: The flow starts when the student is suspected to have learning problem by teachers, 
parents, or society leaders. Process 2: The student needs a disability approve letter from the 
doctors. Process 3: The student then is placed at Special Education School or enters the Special 
Education Integration Program. Process 4: Students who follow the Special Education Program 
will be tested in three months whether he will continued the program or not. Process 5: Stu-
dents need to stay in special education program. 

Our ESSE covered two out of five learning problem disabilities i.e. Autism and 
Dyslexia. Dyslexia and Autism is chosen among other type of learning problem be-
cause both of have higher number of children registered under the Malaysian Educa-
tion Ministry. Syndrome Down was not chosen for this system because they can be 
categorized by recognition of faces and features. 
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1.2   Related Work 

Research in the screening and diagnosis of learning disabilities in Autism and Dys-
lexia is growing. Research by [4] concluded that DSM-III-R (American Psychiatric 
Association, 1994) and DSM-IV (American Psychiatric Association, 1994), together 
with ICD-10 (World Health Organization, 1993), had achieved agreed standardized 
measures in Autism. The first of these was the autism diagnostic interview, developed 
with [3]. The Autism Diagnostic Observation Schedule (ADOS) [5] was developed to 
determine social and communicative interaction what sorts of spontaneous interac-
tions were initiated by the child and what kind of responses were made to the over-
tures of the investigator. [6] described two United Kingdom (UK) screening tests for 
dyslexia: the Dyslexia Early Screening Test (DEST) and the Cognitive Profiling Sys-
tem (COPS 1). Both normed and designed to be administered by teachers to children 
four years and older. There is a study to compare visual perception between both 
people in dyslexia and autistic spectrum disorders. [8] conduct a comparison of form 
and motion coherence processing in Autistic and Dyslexia. All of the above systems 
employ clinical interview and observation by experienced psychologists to screen and 
diagnose Autism and Dyslexia.  None was done to classify both groups if they were 
mixed in the classroom. The screening process is relatively difficult when involve 
new teachers who do not have enough experiences and skills. 

2   Problem Statement 

Special Education Department does not have a system to help new teachers who lack 
of experience and information to identify the learning problems among students. 
Teachers were given short briefings or a motivations before they started to teach spe-
cial education students. Therefore, problems will appear when the teachers’ especially 
new teachers who did not have any experience or expertise to categorize type of dis-
ability and failed to understand the learning problem symptoms and to decide which 
curriculums activities are suitable for their students. Hence, curriculums activities that 
have been outlined by Malaysian Educational Ministry cannot be affectively applied 
to the students.  

 

Fig. 2. The Scenario of Special Education System 
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The objectives of ESSE as follows: 
Build an expert system for special education i.e. Autism and Dyslexia 

1 To categorize type of disability for special education students which is under Ma-
laysian Educational Ministry  

2 To find out related symptoms based on Qualifiers triggered in the Expert System 
3 To associate Autism and Dyslexia students with appropriate special education ac-

cording to their needs. 

The result from the expert system will help new teachers in special education field 
categorized their students according to their disability. Thus, the teachers can decide 
which type of learning method is suitable for the students. 

3   Methodology 

ESSE that we proposed is developed by using Incremental Expert System Prototyping 
Model. The strength of his model is that users are allowed to recognize changes that 
are needed in future enhancement based on information and knowledge added by 
expertise. 

Knowledge based is a combination of facts and knowledge. The function of knowl-
edge based is to connect the facts and knowledge. Facts consist of qualifier and 
choice. While knowledge is consist of rules. Rules is generated from combination of 
qualifier and choice through the IF and THEN statement. Please refer to Table 1.  

 
 

 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3. Incremental Expert System Prototyping Methodology (Adapted from Darlington, 2000) 
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Table 1. A Part of Qualifiers and Choice for Autism and Dyslexia 

List of Qualifier 
AUTISME 

1. Do the students always keep repeating words that heard literally? 
2. Do the students prefer to pronounce a word repeatedly? 
3. Do the students cannot give any meaning for some words with simple explanation? 

DYSLEXIA 
1. Do the students difficult to spell a simple word like in KBSR syllabus? 

Standard 1: shirt, mom, house, face 
Standard 2: event, like, baby, thirsty 
Standard 3: cage, bunch, brother, cold 

2. Do the students spell words that have no correlation with the original word? 
Example: 

Correct  Alphabet Student’s Spelling 
Flag fleg 
Same sane 
Bat baj 

Plate pleat  

Lists of Choices 
AUTISME 
1. Students always repeat the same words. 
2. Students were slow in conversation and mastering the language skills. 
3. Students have difficulties to orally express their feeling to others 
DYSLEXIA 
1. Students difficult to spell simple word and always spell word that have other meaning 

with the original word. 
2. Students always do spelling mistakes and confused to differentiate an alphabet that has 

similar pronunciations in one syllable.  

Rules List (Autism) 
1. IF Do the students always keep repeating words that heard literally YES 
        OR Do the students prefer to pronounce a word repeatedly YES 
        THEN Students always repeat the same words. 
2. IF Do the students cannot give the meaning for some words with a simple   
        explanation YES 
        OR Do the students cannot be able to sing a children’s song itself after been  
        taught YES 
        OR Do the students not be able to tell exactly the daily experience of their selves   
         to  teachers and friends YES 
        THEN Students were slow in conversation and mastering the language skills. 

Rules List (Dyslexia) 
1. IF Do the students difficult to spell a simple word like in KBSR syllabus  
    OR Do the students spell words that have no correlation with the original word 
    THEN Students difficult to spell simple word and always spell word that have other  
        meaning with the original word. 
2. IF Do the students always confused with arrangement of alphabet in a word YES 
    OR Do the students always make mistake like insert or combine a syllable of a word     
    reversely YES 
    OR Do the student not able or confused on differentiating alphabets that sound  
    exactly same in a syllable YES 
    THEN Students always do spelling mistakes and confused to differentiate an alphabet that  
     have similar pronunciations in one syllable.  
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4   ESSE System 

ESSE System supports the clinical diagnostic features in learning disabilities. Screen-
ing activities are crucial to early diagnosis. The purpose of screening is to identify 
children appropriately for autism and dyslexia as soon as possible so that they can be 
rapidly referred for suitable learning modules and interventions [7]. As such, ESSE 
further to assist to automate the decision-making system, and classify both learning 
disabilities to different learning modules. Fig. 4 shows the display of ESSE interfaces.  

A Cognitive Map [see Fig. 5] is developed to summarize the overall movement and 
progress of the system nodes. We implement the system using Macromedia MX, 
ASP, and MYSQL.  

 
Table 2. Schedule of Functionality and Unit Testing 

Criteria Tested Expected Output Result Output 
   

Autism  
Information  

Module 

  

- Able to display 
Autism Information’s 

interface 
 

Interface of Autism’s disabilities will 
be displayed when user clicks “Autism?” 

menu in the “Main Menu”. 

Successful 

- Navigate to next 
page 

Interface of Autism information can be 
linked to main menu when user clicks 

“Main Menu”. 

Successful 

Dyslexia  
Information  

Module 

  

- Able to display 
Dyslexia  

Information’s  
interface 

Interface of Dyslexia’s information 
disability will be displayed when user 
clicks “Dyslexia?” menu in the “Main 

Menu”. 

Successful 

- Navigate to next 
page 

Interface of Autism information can be 
linked to main menu when user clicks 

“Main Menu”. 

Successful 

Question  
Module 

  

-Able to display 
question 

Interface of Question appear when 
user clicks “Expert System” menu in the 

Main Menu. 

Successful 

- Able to go to 
next page 

Interface of the 1st question’s page can 
be linked to next question by clicking on 

“Next” button. 

Successful 

- Able to go to 
the next page 

Interface of result can be linked to 
“Main Menu” when user clicks to the 

“Main Menu” button. 

Successful 

Result Module   
- Able to display 

result 
Interface of displaying student which 

belongs to either group of Autism or 
Dyslexia. 

Successful 

- Able to go to 
the next page 

Interface of result can be linked to the 
“Main Menu” if user clicks “Main Menu” 

button. 

Successful 
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Fig. 4. Main Interface and Result Display Interface 

 

Fig. 5. Cognitive map shows the flow of overall system, from the questions to the result 
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Test of Unit and the Functionality. Modules of information are tested on its ability 
to display the interface to user while using the system. Page that display information 
are static. 

5   Conclusion 

This system helps new teachers to recognize and categorize two groups of learning 
problems. This system also gives extra information to user through information mod-
ule of Autism and Dyslexia. With this, the objective to develop this system finally 
achieved by helping new teachers in Special Education in categorizing type of disabil-
ity among Special Education that state under the responsibility of Ministry of Educa-
tion, Malaysia.  

Further development of the system include, enhance more categories for type of 
disabilities for Special Education such as Down Syndrome, Minimal Mental Disorder 
and Attention Deficit Hyperactive Disorder (ADHD). Besides, additional information 
module like methodology of treatment and suitable education are to be added in this 
expert system as for the user’s reference. Meanwhile, the design of this system inter-
face can also be improved to make it more attractive, for example; the integration of 
animation and audio to add commercial value to this system. 
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