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EEL AT [ RET T No L JT=T =5 Learning disability is a neurological disorder. Simply, learning disabilities

result from a person's misunderstanding of the brain. Children with learning disabilities are more accurate
and intelligent than their peers, but they may have difficulty in reading, writing, pronouncing, concentrating,
reasoning, recalling, or organizing information. Reading is the most basic and essential tool of education.
Because by acquiring this skill, one will be able to acquire the necessary information in the affairs of life. The
advancement of science in the present century is so rapid that reading is one of the most important tools for
understanding today's world. One can learn the results of others' research and studies in a short period of
time. Reading is a complex process that involves many different components.

Learning disability is very common in childhood. The most important disability is reading disorder which
is related to reading skills. Among the skills a student learns in school, reading is especially important.
Meanwhile, there are students in higher grades whose reading progress is significantly lower than the
standard level compared to their calendar age. This research represents a hybrid scoring model using genetic
algorithm and fuzzy set theory to manage uncertainty in diagnosis of reading disability.

m For this, fuzzy classification models were applied for diagnosis of the reading disability. In the
fuzzy system, the knowledge was extracted from a group of experts who were teachers and specialists. In
the proposed model, the knowledge of experts was automatically extracted using the learning process of the
Genetic algorithm. A dataset of 260 girl students was collected from the Marefat High school in the Alborz
province in the years of 1394 and 1395. The performance of the proposed model was investigated using the
ROC curve analysis.

m The results show efficiency of the fuzzy classification model was increased to 98.51% after the
rule learning with the Genetic algorithm. The proposed fuzzy classifier models uncertainty in the knowledge
of expert to improve students’ progress. Conclusion: The results of this algorithm show that compared to
several other methods, the fuzzy-genetic combination method performs better than other methods. The
results of the performance characteristic curve also prove this. Comparing the efficiency of the system and
its analysis using ROC shows that fuzzy classification system is able to identify reading disorders with high
reliability. In the future, we can adjust the parameters of the membership functions and also use other meta-
algorithms to improve the method. The prevalence of learning disabilities, especially reading in students,
indicates the need to use strategies to reduce this disorder to prevent students' academic pathology.
Another limitation of this study is the impossibility of examining the relationship between reading disorder
and important variables such as parents’ education level and socio-economic status. It is suggested that
these limitations be considered in future studies.
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Table 1: Output and input Fuzzy Inference System

Input / Output

Variable Name Explanation
Input DR Difficulty with Reading
Input DS Difficulty with Spelling
Input W Identifying words
Input MP Memorize poetry
Output Class Dyslexia or without

Dyslexia
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Table 2: An example of fuzzy inference rules
No DR W Then MP DS MP
1 Good good satisfactory Good Without-
Dyslexia
2  Good good good good Without-
Dyslexia
3  Good good satisfactory poor Without-
Dyslexia
4  Good good good poor Without-
Dyslexia
5  Satisfactory poor poor poor Dyslexia
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Table 5: Comparison of proposed methods with related work

Title Model Accuracy
Eye Movement in decision tree 84%
Dyslexia:Their
Diagnostic[14]
Early Dyslexia Detection Fuzzy- genetic 99.49%
Techniques by means of
Oculographic Signals[15]
Application of ANN to the LvQ 91.8%
identification of students
with LD[16]
Application of ANN to the Bayesian model 94.23%
identification of students
with LD[16]
fuzzy system in work Mamdani Inference 81.34%

Model

Fuzzy-genetic in work Fuzzy- Genetic 98.50%
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Table 3: Optimal Fuzzy-Genetic System Rules

# DR IW Then MP DS MP
1 satisfactory Poor Poor Poor Without-
Dyslexia
2 Good Poor satisfactory good Without-
Dyslexia
3 satisfactory Poor Poor Poor Dyslexia
4 good Good satisfactory good Without-
Dyslexia
5 satisfactory Poor satisfactory poor Dyslexia
6 satisfactory Good Satisfactory poor Dyslexia
7 satisfactory Good Satisfactory poor Dyslexia

olgaiy k_‘,.ﬂ.‘f,- sle s, ROC R Sl ans i @L... :F Jou

Table 4: Results of comparison of the results of the ROC curve analysis of
proposed hybrid methods

ES ES
Fl =
ROC C.1% S ‘S
(AUC)% (AUC) S.E § 5§ Method
G.) Q.
(%] %]
81.34 [73.63 0.74 98.37 78.95 Fuzzy
89.05] inference
system
94.95 [91.24 0.01 94.96 94.74 Fuzzy-
97.54] genetic
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