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ABSTRACT

From an educational perspective, there are special differences
between people, every student, whether a child or an adult, has
specific educational needs that distinguish him from his peers of
the same age, which necessitates designing the curriculum
according to these differences, and these needs, and equipping
the student with special attention, which is known as special
education, through caring for those with special needs, such as
health, psychological and social, rehabilitation and professional,
and educational. one of the most important things that must be
focused on in qualifying students with learning difficulties are
skills, it could be a communication or social skills, which are the
basis for obtaining other skills, as humans are social by nature.
and he cannot master other skills without it, as person's interacts
with his environment through good communication, he obtains
many things and achievements, and other skills such as
cognitive skills and self-care skills, and many skills that students
with learning difficulties need. to achieve this, an integrated
educational program was established, this program aims to
increase the opportunities for social and educational interaction
between students with special needs - learning difficulties - and
regular students. This program is known as academic
integration, which is a positive trend towards the participation of
regular students and others in one class. This integration works
to place the child with special needs in the regular class with
regular students for some time and in some subjects, which
makes a child benefits from, provided that the appropriate
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conditions are available for the success of this trend. There is
also another program, which is social integration, which is the
final stage in developing special education programs for those
with learning difficulties, because it helps positively to those
with special needs from members of society, and this is
represented in the field of work by providing suitable job
opportunities for them as members of society. on this basis, this
paper aims to discuss on the impact of Impact of instructional
materials toward integrating children with learning difficulties in
Islamic primary schools in Nigeria, a descriptive research design
was used, and the results of the research indicate that
instructional materials have a significant impact on enhancing
educational achievements of children with learning difficulties,
and also helps in integrating them academically to compete with
their colleagues.

Keywords: learning, learning difficulty, special needs, skill,
education.
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INTRODUCTION:

Learning disabilities affect the way a person learns new things,
how they process information, and how they communicate with
others. Learning disabilities include all areas of life, not just
school learning, and can affect how basic skills such as reading,
writing, and mathematics are learned, as well as how higher-
level skills such as organization, time planning, abstract
thinking, and the development of long- or short-term memory
and attention are learned. So what are learning disabilities?
Their causes and methods of treatment? And therefore,
Instructional materials went through stages during which it
developed from one stage to another until it reached its most
advanced stages that we witness today. From an educational
perspective, there are unique differences between learners, and
each learner, whether a child or an adult, has specific
educational needs that distinguish him from his peers of the
same age, which necessitates individualizing the teaching
process, in line with these differences, and those needs, and
equipping the learner and its special materials, and this is what
Is known as special education, through which the aspects of
caring for people with special needs are multiple, such as health,
psychological and social, rehabilitation and professional,
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educational and teaching services. (Al-Quraiti, 2012: 81).
Instructional materials are seen Everything used in the
educational process for the purpose of achieving the goals with a
high degree of mastery, and is used by the teacher inside and
outside the classroom to convey the content of the lesson. (Al-
Tayti, 2008: 13). The researcher sees it as: everything that helps
the teacher transfer skills and experiences to students with
special needs.

CONCEPT OF INSTRUCTIONAL MATERIALS

There are Many definitions of instructional materials, it is
defined as all the tools that help the student to acquire
knowledge, methods or positions. In general, it is everything
that has a relationship with the intended dialectical goals, which
occupy the function of activating the educational action. (Balaid,
2009: 107).

(Obaid, 2000: 43) defined it as: “It is a tool or material that the
student uses in the learning process, acquiring experiences,
understanding principles, and developing the knowledge he
acquires successfully, and the teacher uses it to provide him with
a suitable atmosphere in which he can lead his students to the
facts of correct science quickly and powerfully at the lowest
cost.”

(Hassani, 2000: 152) also defines it as: “Every means that
intervenes to help the teacher achieve educational and
pedagogical goals during his direct interaction with his subject
on the one hand, and with the learner on the other hand.”
(Al-Hila, 2001: 25) defines it as “devices, tools, and materials
that the teacher uses to improve the teaching and learning
process. Shorten its duration, clarify meanings, explain ideas,
train students on skills, instill good habits in their souls, develop
trends, and present values without the teacher relying on words,
symbols, and numbers, in order to lead his students to the
correct scientific facts and sound education Quickly, powerfully
and at a lower cost”.

We can simply say that instructional materials are known as
educational technologies, technology 1is “the organized,
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purposeful and integrated use of scientific applications and
educational innovations in their material and intellectual aspects,
the material represented in all devices and machines produced,
such as recordings, television, computers, and the Internet, and
the intellectual represented in teaching strategies such as
learning to mastery, cooperative learning and educational bags,
with the aim of achieving educational goals that advance the
four language skills, which are reading, writing, speaking and
listening.

CHARACTERISTICS OF INSTRUCTIONAL
MATERIAL

Instructional materials have a set of important characteristics
that distinguish them from others and make them more clear,
which are (Khalaf Allah, 2011: 78):

1. instructional materials are an inseparable part of the
curriculum: instructional material are not an end or goal in
themselves, but rather they are learning tools that help in
obtaining diverse experiences to achieve these Goals or
objectives. They are also not secondary or additional subjects,
but rather, from a practical point of view, they are an integral
part of the curriculum's various courses (sciences - mathematics
- social subjects - languages - and other courses).

2. instructional materials are used in all educational stages: The
use of instructional materials is not limited to a specific
educational stage without another, as they serve the purposes of
teaching and learning in different educational stages; from
kindergarten to more advanced stages (primary education -
preparatory education - secondary education - university
education - in-service training), and they differ in terms of form
and type when choosing the tool that suits the content to be
explained and in terms of the sample of students and their
cognitive level and age group, as each stage has the tool that
suits it. The use of educational trips, samples and models is
useful in teaching older and younger students, and they are also
suitable for gifted students and slow learners.
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3. instructional materials aim to achieve educational goals and
are not an entertainment activity: Since instructional material are
an integral part of the curriculum in its comprehensive sense,
they are not secondary or luxury materials, and they are
materials that are not intended to entertain students from the
effort of studying and having fun during education. On that
basis, (Obaid, 2000: 50) believes that successful instructional
materials are characterized by the following characteristics:
-instructional material should be attention-grabbing and
interesting, and its preparation and production should take into
account learning and its foundations, and its conformity to
reality as much as possible.

- instructional material should stem from the curriculum and
lead to achieving its goal, such as providing information or some
skills, i.e. it should be an inseparable part of the curriculum.

-1t should achieve educational goals.

-1t should take into account the characteristics of students and be
appropriate for their chronological, mental, emotional and
physical age.

-1t should be characterized by simplicity, realism, clarity and
lack of complexity.

-1t should be proportionate to the time and effort required to use
it in terms of obtaining it, preparation, and how to use it.

-To excite the learner and make him want to read, research and
investigate and help him to derive new experiences.

-To be appropriate in terms of quality, space, size, sound and
number of students in the class and to be presented at an
appropriate time so as not to lose the element of excitement in it.
-To take into account in its design and production the scientific
validity of the content and the technical quality and accuracy so
that it can be circulated and preserved for a long period of time.
-To link previous experiences with new experiences.

IMPORTANCE OF INSTRUCTIONAL MATERIALS IN
THE EDUCATIONAL SETTINGS:

Instructional materials play a major role in the educational
process. Al-Ghamdi (2013: 90) mentioned some of them:
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-Instructional material help to arouse the student's interest and
satisfy his need for learning: as the student takes some
experiences that arouse his interest and achieve his goals
through the use of different instructional material

-1t helps increase the student's experience, which makes him
more prepared to learn: For example, watching a movie about
some academic topics prepares the necessary experiences for the
student and makes him more prepared to learn.

-It helps to increase the student's positive participation in
gaining experience, and develop his ability to contemplate,
observe accurately, and follow scientific thinking to reach a
solution to problems. For example: involving the student in
identifying the questions and problems that he seeks to solve
and choosing the appropriate means, such as choosing a movie
or a map, etc., to answer the questions that are on his mind.

-1t helps to diversify teaching methods to address individual
differences among learners.

-1t strengthens the relationship between the teacher and the
learner, because the teacher's use of tools makes the students
love him.

-1t helps to treat speech problems in some learners, such as
stuttering and others, as the teacher can use a recording device
to enable the student to know his problem and help him solve it.
-1t motivates the learner to learn and makes him desire it, such
as learning prayer through practical practice.

-It emphasizes the learner's personality and eliminates his
shyness, through participation in school radio programs, acting,
and impersonating characters.

STUDENTS WITH SPECIAL NEEDS

They are individuals who face life circumstances due to a
deficiency or shortcoming in their physical, sensory or
intellectual readiness or abilities, or due to social conditions and
standards that describe them with a certain description based on
characteristics, legislation or the like. a group of members of
society who are not ordinary individuals in terms of their
physical, psychological and mental characteristics, which



YoV& i, djy/w_)..ﬂ"LA)A)//jﬂﬁj/d@/;ﬂ‘frW/ngﬂ/iju/gaﬁjWﬂ/Cr_lsJ/;t‘.B.A
/Inttp://www.alfatehmag.uodiyala.edu.iq

requires special care for them that is consistent with their
abilities, capabilities and special circumstances, so that a better
level of personal and social compatibility can be reached
(Salama, 2003: 11).

A person with special needs means ‘“every individual who
needs, throughout his life or during a period of his life, special
services in order to grow, learn, train, or comply with the
requirements of his daily, family, work, or professional life, and
he can thus participate in the processes of social and economic
development to the extent he can and with the maximum
capacity as a citizen” (Muhammad, 2009: 9)

CLASSIFICATION OF PEOPLE WITH SPECIAL NEEDS
A person with special needs belongs to one or more of the
following categories: (Abu Al-Nasr. 2005: 21)

-Mental superiority and creative talent.

-Visual impairment at its various levels.

-Hearing - speech - and linguistic impairment at its various
levels.

-Mental disability at its various levels.

-Physical - and special health disability.

-Academic delay - and slow learning.

-Academic and developmental learning difficulties

-Behavioral and emotional disorders

-Social disability

-Autism (rumination or Autism).

BASIC SKILLS FOR PEOPLE WITH SPECIAL NEEDS:

Skill has several related meanings, including: the characteristics
of a complex activity that requires a period of deliberate training
and organized practice, so that it is performed in an appropriate
manner, and this activity usually has a useful function. The
meanings of skill also include efficiency and quality in
performance. Whether the term is used in this sense or that, skill
refers to learned or acquired behavior that meets two essential
conditions: first, it must be directed toward achieving a specific
goal or purpose, and second, it must be organized in a way that
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leads to achieving the goal in the shortest possible time” (Abdel
Fattah, 2010: 46). The skills that must be established in students
with special needs are varied, some of which are mentioned as
follows:

1 -Technological skills: These are skills necessary for life and
work in a knowledge society and are represented in: The ability
to use digital technology and communication tools. Networks
are its product and include: its circuitry, evaluation, and delivery
of information and basic culture - scientific culture - economic
culture - visual and information technology - understanding
multiple cultures - universal awareness.

2 -Creative thinking skills: These include managing complexity,
adaptability, self-direction, curiosity, creativity, risk-taking,
higher-order thinking skills, and sound thinking.

3 -Language skills Effective communication includes:
Teamwork skills, Personal skills, social and civic responsibility,
Interactive communication.

4 -Emotional skills: Emotional thinking is a type of intelligence
required for success in all situations and circumstances. People
differ in their abilities and potential when dealing with their
emotions and feelings, just as their abilities differ in language,
logic, arithmetic and singing. They can be summarized in the
following points:

5 -Perceptual skills are Emotional thinking and is a type of
intelligence required for success in all situations and
circumstances. People differ in their abilities and potential when
dealing with their emotions and feelings, just as their abilities
differ in language, logic, arithmetic, and singing. They can be
summarized in the following points:

6 -Self-awareness skills: Emotionally intelligent people
understand how they feel and feel, what drives and motivates
them, what frustrates them, and how they influence others.

7 -Social skills: Emotionally intelligent people know how to
communicate with others and how to build relationships and
connections with them. They are good at paying attention and
listening, and adapt their communications with people according
to the needs of these people. Optimism Emotionally intelligent
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people adopt positive attitudes in life and look to the future with
optimism. Their mental attitudes charge them with the energy to
work steadily to achieve their goals despite all obstacles and
difficulties. To control emotions, emotionally intelligent people
deal with fatigue and anxiety calmly. They consider cases of
nervous stress and anxiety as change and personal differences
with others.

8 -Flexibility Skills: Emotionally intelligent people adapt to
change, and they use their problem-solving skills to develop and
find other options.

9 -Life skills: There should be independent courses under the
name of life skills within the curricula. (Birney, 2013: 67)
Although the teacher's primary role in the classroom is to teach
students and convey to them what he knows of academic
knowledge, this does not at all prevent there being space for the
daily life that students will face in their future. Therefore, there
Is a need to have classes to teach life skills related to the method
of communication, dealing management, and self-skills, which
confirms the importance of including independent courses under
the name of life skills within the curricula.

Among the most important skills that the researcher may see as
necessary in life are decision-making skills, self-criticism, self-
enhancement, capacity development, goal setting, emotional
management, psychological compatibility, self-confidence, time
management, and flexibility, as well as social skills such as:
dealing with difficult personalities and controlling anger.

CONCEPT OF LEARNING DISABILITIES

Learning disabilities is a general term that describes the
challenges that children face in the learning process, and
although some of them have a psychological or physical
disability, many of them are normal, although they show
difficulty in some processes related to learning: such as
understanding, thinking, perception, attention, reading
(dyslexia), writing, spelling, pronunciation, performing
arithmetic operations, or in skills related to each of the previous
processes. Learning difficulties include mentally disabled,
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emotionally disturbed, hearing and visually impaired, and
people with disabilities, provided that this disability is not the
cause of the difficulty. It can also be seen as a continuous
condition, and are assumed to be the result of neurological
factors that interfere with the development of verbal and non-
verbal abilities. Learning difficulties exist as a clear disability
with normal to above-normal mental ability, integrated sensory-
motor systems, and adequate educational opportunities. This
condition varies in its degree of appearance and severity. This
condition affects the individual's self-esteem, education, career,
social adaptation, and daily life activities throughout his life.
(Kate Adams, 2012: 123)

BRIEF HISTORY OF LEARNING DIFFICULTIES

Interest in learning difficulties began primarily in the medical
field, especially by scientists interested in what is now known as
speech disorders. The role of educators in developing and
advancing the field of learning difficulties did not appear
significantly until the beginning of the twentieth century,
especially in the sixties of the last century, when the term
learning difficulties appeared when Samuel A. Kirk, the
American psychologist, prepared a university book on special
education in 1962, in which the first definitions of learning
difficulties appeared. In the same year, the scientific beginning
also occurred when Kirk and Bethmann used this term to
describe a group of children in classrooms who suffer from
difficulties in learning to read, spell, or perform arithmetic
operations.

In 1963 a conference was held attended by educators,
psychologists, and those interested in the subject of learning
difficulties to discuss and discover the problems of cognitively
disabled children. In 1975 the term “learning disability” was
accepted in the federal law (Education for All Handicapped
Children), and this was the final step in stabilizing the term at
the national level after great efforts to develop a more specific
definition of it and the standards related to it in the Federal
Register in 1977.

-11-
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The seventies were also marked by the emergence of Public
Law 94/142, which educators consider one of the most
important laws that guaranteed people with special needs in
general their rights to education and other support services, and
defined the roles of specialists and the rights of their families.
The field of learning disabilities had a large share, like other
fields of disability, in what this law stipulated. The name of this
law has changed and is now known as the Educational Law for
Individuals with Disabilities. Since its emergence in 1975, this
law has given associations and groups supporting the field of
learning disabilities a legal basis from which they can benefit in
their calls and demands to provide free appropriate education for
students with learning disabilities. Learning disabilities were
officially recognized under US Public Law 91/230 of 1969
regarding children with learning disabilities. (Al-Zahir, 2008:89
& Mohammed, 2009: 56)

CLASSIFICATION AND TYPES OF LEARNING
DIFFICULTIES

Specialists in the field of learning difficulties classify the latter
Into two main groups:

1- Developmental Learning Disabilities.

These difficulties are related to brain functions, and to the
mental and cognitive processes that the child needs in his
academic achievement, and the reason for their occurrence may
be functional disorders related to the central nervous system,
and these difficulties affect pre-academic processes, such as
attention, perception, memory, thinking and language, on which
academic achievement depends, and constitute the most
important foundations on which the individual's cognitive
mental activity is based.

2- Academic Learning Disabilities.

This refers to difficulties in academic cognitive school
performance, which are represented in reading, writing, spelling,
written expression and arithmetic, and these difficulties are
largely related to developmental learning difficulties. Below is a
list of the most important academic learning difficulties, and an

-12-
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overview of each one, with separate articles devoted to each
difficulty:

A- Dyslexia (reading difficulties).

This is a term known as “dyslexia”, which means the student’s
inability to read, and it is divided into two types:

- Reading difficulties: Students who suffer from this
difficulty show a low ability to acquire reading and writing
skills, and these difficulties often cause them to avoid
reading and writing and try to learn the material by heart,
in order to hide their reading difficulties. Some of the
manifestations of reading difficulties include: lack of
accuracy in reading, slow reading, difficulties in
understanding what is read, difficulty in spelling, reverse
writing of words and letters, and sometimes even linguistic
difficulties in organizing sentences and distinguishing
between sounds.

- Comprehension difficulties: We talk about this concept
when the student cannot understand the meanings of
words, phrases and sentences.

B- Writing difficulty (dysgraphia). This term refers to the
student’s inability to write, or that he cannot think while writing.
C- Attention and concentration disorders. Attention and
concentration disorders (ADD) appear in difficulty maintaining
continuous attention, distraction and high sensitivity to external
stimuli. When attention and concentration disorders are
accompanied by hyperactivity (ADHD), these symptoms are
accompanied by hyperactivity, impulsivity (impulsivity),
emotional volatility and difficulty in postponing satisfaction
(gratification of desires).

D- Difficulty in calculation (Dyscalculia). It affects the ability to
acquire arithmetic skills, and students who suffer from this
difficulty are characterized by a deficiency in understanding the
relationship between numbers, difficulties in visual or auditory
perception of numbers, and they also suffer from difficulty in
performing arithmetic operations and others.

E- Difficulty in movement (Dyspraxia). This term expresses a
sensory integration disorder and includes problems with

-13-
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"balance - coordination between hand and eye performance”, i.e.
the student's inability to coordinate and control simple
movements such as writing and cutting, or more complex
movements such as running and jumping. (Sandra H, et al 2011
32).

SIGNS OF LEARNING DIFFICULTIES

Youssef, (2012: 79) stated that learning difficulties are difficult
to detect due to their complexity and overlap with other
symptoms, but experts usually discover them by measuring what
the child achieves compared to what is expected of him
according to his level of intelligence and age. In general, there
are some indicators that indicate the presence of a learning
difficulty, which we summarize as follows:

1- Before four years:

- Difficulty pronouncing words.

- Difficulty sticking to the tune while singing or chanting.

- Problems learning letters, numbers, colors, shapes, and days of
the week.

- Difficulty understanding and following directions, and in
following routines as well.

- Difficulty holding a pen, chalk, or scissors.

- Difficulty dealing with buttons and tying shoes...

2- From the age of four to nine:

- Difficulty linking letters and how to pronounce them.

- Difficulty linking the sounds of letters together to pronounce a
word.

- Confuses words when reading them.

- Constantly makes spelling mistakes, and always makes
mistakes in reading.

- Difficulty learning basic concepts of arithmetic such as
addition and subtraction.

- Difficulty telling time and remembering the order of the parts
of the day and hour.

- Slow to learn new skills.

3- From nine to fifteen years old:

- Difficulty reading texts and doing arithmetic.

-14-
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- Difficulty answering questions that require writing.

- Avoids reading and writing.

- Writing one word in more than one way on one topic.

- Poor organization and organization.

- Unable to integrate into class discussions and express his ideas.

CAUSES OF LEARNING DIFFICULTIES

Recent studies have shown the existence of multiple and
overlapping causes of learning difficulties, which we summarize
as follows, (Rosan, Farouk 2005: 101):

- Defects in brain development: During the stages of fetal
development, some defects and errors may occur that may affect
the formation and connection of nerve cells with each other, and
scientists believe that these errors or defects in nerve cell
development are what lead to the emergence of learning
difficulties in children.

- Genetic defects: It is often noted that learning difficulties are
prevalent in certain families, and it is believed that this matter is
due to a genetic basis. For example, children who lack some of
the skills required for reading, such as hearing the distinctive
and detailed sounds of words, it is likely that one of the parents
suffers from a similar problem.

- Problems during pregnancy and childbirth: The emergence of
learning difficulties in a child can be linked to the stages
preceding his birth. In some cases, the mother's immune system
reacts to the fetus as if it were a foreign body attacking it, and
this reaction leads to a disruption in the development of the
latter's nervous system. In other cases, the umbilical cord may
twist around itself during birth, leading to a sudden lack of
oxygen reaching the fetus, which leads to impairment in brain
function and difficulty learning in adulthood. Smoking, drinking
alcohol, or some dangerous medications during pregnancy can
also cause the child to suffer from learning difficulties.

- Pollution and environmental problems: Research has shown
that environmental pollution can lead to learning difficulties due
to its harmful effect on the growth of nerve cells. Studies have
shown that lead, which is an environmental pollutant resulting
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from the combustion of gasoline and is also found in drinking
water pipes, can lead to many learning difficulties.

TREATMENT OF LEARNING DIFFICULTIES

We have seen in the previous article that learning difficulties
have multiple causes, and it is natural that the treatment be
proportionate to the nature of the difficulty that the child suffers
from and the degree of its severity, and it is also natural for the
efforts of the various stakeholders in raising the child from
parents, teachers and psychologists to be combined. In general,
the potential effects of learning difficulties can be mitigated by
activating the following guidelines:

A- Parents' understanding of the problem: Parents must
understand the nature of their children's problems and help the
school in building a treatment program for these children away
from psychological tensions.

B- Special educational program: A special educational program
should be planned appropriate for each child according to the
type of learning difficulty he suffers from, and this is done in
cooperation between the psychologist, the teacher and the
family.

C- Early diagnosis and intervention: The diagnosis of the
affected child's condition should be done under the supervision
of psychologists, and the earlier the diagnosis is made, the better
we can deal with the child and avoid a lot of misunderstandings.
D- Cooperation between school and family: Learning difficulties
affect life as a whole, so the treatment program must be
comprehensive for all aspects of learning, and in full
coordination between the family and the school.

CONCLUSSION

The study showed that the instructional materials has a positive
impact in integrating and developing the skills of students with
learning difficulty, and also help them with variety of skills such
as self-care skills, social skills, communication skills, cognitive
skills, which give them ability to be part of the normal
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educational settings, as well as becoming active members of
their community. One of the most important things that must be
focused on in qualifying students with special needs are skills,
whether they are communication or social skills, which are the
basic pillar of the rest of the skills, since humans are social by
nature, and cannot master the rest of the skills without them, so
the interaction of humans with their social environment through
good communication achieves many things and successes for
them, as well as other skills such as cognitive skills and self-care
skills, and many skills that students with special needs need.
From the above, we find that instructional materials are of great
importance in achieving educational goals. because people with
special needs are the individuals who deviate from the normal or
average level in a characteristic, or in one or more aspects of
their personality, from the average performance of their normal
peers, to the extent that it becomes necessary to provide services
or the presence of special care such as educational, medical,
rehabilitation, social or psychological services.

RECOMMENDATIONS:

- The need to focus on activating the role of instructional
materials in developing cognitive and social skills among
students with learning difficulty.

- Training students with special needs to defend their rights,
through educational means.

-Developing instructional materials for students with learning
difficulty according to the skills that are desired to be developed
in them.

- Conducting studies and research on the impact of instructional
materials on integrating students with learning difficulty with
appropriate skills they need.
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Utilizing Artificial Neural Networks (ANN) to forecast
Autism
Spectrum Disorders (ASD)

Asst .tech Rasha Rokan Ismail

Abstract Autism Spectrum Disorders (ASD) are a type of
neurodevelopmental disorder that often manifests in the early
years of a child's life. These symptoms are defined as a
deficiency in both verbal and nonverbal communication abilities
utilized in soci .This research will primarily focus on detecting
the condition using a battery of tests that involve training and
instructing a foreground-backward neural network. Based on the
obtained results, the condition is diagnosed in the affected
individual. The tests rely on diagnostic data regarding the
parents, as well as information pertaining to the child. Based on
the acquired results, it was determined that the diagnostic
success rate is as high as Y0%.

Keywords Autism Spectrum Disorders, Artificial neural
networks, Prediction.
1- INTRODUCTION
is one of the important neurodevelopmental disorders that
have many burdens for both the individual and society and
manifest itself with deficits in social communication-interaction
and limited-repetitive behavioral patterns, whose symptoms start
in the early developmental period and cause clinically
significant impairment in social or other important areas of
functioning [1]. Although symptoms can be seen even in the 6—
12-month period, the diagnosis age is usually around 24 months
[2]. Studies on the prevalence of ASD have indicated that its
prevalence varies according to the countries and the diagnostic
methods used; however, the main emphasis is that the incidence
is gradually increasing [3]. In general, the prevalence in
developed countries is reported to be 1-5% [4]. A study
comparing the prevalence of ASD in China and western
countries found a 1% prevalence rate [5].
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Given that the dramatic increase in its prevalence rates, it
Is important to know the situations that pose a risk for ASD.
Several factors have been suggested in the etiology. In the meta-
analysis study conducted by Tick et al.[6], it was emphasized
that ASD is hereditary at a rate of 64-91%, and environmental
factors, as well as genetic features, have an important effect on
the increase in ASD prevalence [7]. Among environmental
factors, prenatal characteristics are shown as one of the most
important factors emphasized in ASD etiology. A meta-analysis
study by Gardener et al. [8] has determined that advanced
parental age at pregnancy, mother's use of medication in the
prenatal period, presence of gestational diabetes, history of
bleeding in pregnancy, being the first-child are the risk factors
associated with ASD [9].
The importance of early detection of people with (ASD) and
early intervention greatly contributes to setting the appropriate
treatment mechanism for the affected individuals, treating them,
improving their condition, and leading their lives normally [10].

There are many criteria that can be used in diagnosing a
disorder of Autism, starting with the standards that were set by
the scientist “Leo- Kanner” in 1943 and passing through many
standards that were set from Before scientists, specialists,
international centers, and organizations, end to standards
Diagnostics contained in the fifth statistical and diagnostic
manual, (V5-DSM) issued by the American Psychiatric
Association in 2013, which can be referred to below because it
Is characterized by being the most accurate, most widely used
and accepted in clinical and educational circles, Figure 1 shows
the traditional approach (outlined above) [11], [12].

Machine learning is a subfield of artificial intelligence, and
machine learning (ML) has spread into many different fields and
disciplines, which has the potential to greatly enhance the role of
computational methods in neuroscience. This is evidenced by
the substantial work that has been done in the field of
development, and here | will use machine learning to diagnose
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and detect those with and without autism spectrum disorder
through the use of ANN, therefore allowing machine learning
models to predict the likelihood of having (ASD).

2- RELATED WORK

*Ucuz, A. Uzun Cicek, 2020 [13] the purpose of this study
Is to establish that Autism Spectrum Disorders “ASD” are
among the most significant neurodevelopmental diseases. Using
prenatal-perinatal variables, family history, and developmental
traits that are highlighted in the literature as risk factors for
“ASD”, this study sought to do artificial intelligence-based
modeling. Materials and Methods: The research was designed
utilizing retrospective management, and data from 136 children
with "ASD" and 143 healthy children were included. Results:
According to the A multilayer perceptron( MLP) model's
findings, the average age of the first words (months), average
age of head control (months), average age of unassisted sitting
(months), average age of autism in the family history (years),
and average paternal age at conception were the five variables
that were most important (months). The overall percentages for
the testing and training samples were 88.0% and 91.4%,
respectively. The model's Area Under The Curve (AUC) for
separating the autism and control groups was 0.922. In
conclusion, the proposed model can distinguish autistic
spectrum disorder patients from healthy people and pinpoint the
risk factors for the condition.

»Ganesan, Srividhya, and J. Senthi, 2021[14], the aim of
this research: Autism is often described as a pervading disorder.
The word "pervasive" suggests an acute condition. People with
autism spectrum disorders (“ASD”) have trouble engaging with
others. They also struggle with hyperactivity and behavioral
problems while reacting to activities. Numerous technical
developments have improved the ability to anticipate the
characteristics of autism. The emphasis of this study is on
several machine learning techniques for categorizing an autistic
youngster. It primarily focuses on classification models utilizing
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Convolution Neural Network (CNN), and Haar Cascade with the
Visual Geometry Groupl6(VGGL16) algorithm of the Support
Vector Machine (SVM) classifier. Using these models, more
accuracy was obtained in comparison to other categorization
methods.

e Lakhwinder K., Vikas K., 2017 [15], In this study, we
covered the definition of autism, its symptoms and indicators,
diagnosis, and the many technologies used in the evaluation and
treatment of autistic children. Many artificial neural networks
(ANNS) and fuzzy-based systems have been applied to the task
of diagnosing autism's severity. Diagnosing whether or not a kid
has autism using ANNSs and a fuzzy system is feasible.

« Avishek C., Christopher M., 2018 [16], in this study, a
data set that is used for autism screening was used. It consists of
10 personal characteristics and 10 behavioral traits that may be
used to distinguish cases of "ASD" from controls in behavioral
science. The procedure of diagnosing” ASD" is costly and time-
consuming. Rapid and low-cost screening tools are needed since
the number of people diagnosed with "ASD" is rising rapidly
across the globe. An artificial neural network (ANN) using the
Levenberg—Marquardt algorithm for autism spectrum disorder
“ASD” identification and evaluation of prediction accuracy.
Next, we must create a clinical decision-making support system
for early autism spectrum disorder characterization.

*Nguyen V., Ngo L., 2018 [17], this paper details the
systematic exploration of using this combination to facilitate
early "ASD" diagnosis. The presented data suggests that this
approach may form the basis of the decision-support system
employed in "ASD" research and diagnosis.

2- MATERIAL AND METHODS
2.1. Study Procedure
This study was designed retrospectively and conducted on
the data of 292 patients diagnosed with ASD (case group) .ASD
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was diagnosed according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-V) criteria [10]. Children
with known chronic medical illness(es) and non-psychiatric drug
use were excluded from the study. We will take a dataset based
on age, gender, and behavioral traits and characteristics that are
effective in detecting ASD cases from controls in behavioral
science. We create a questionnaire consisting of 10 questions for
the children. Once the answers are identified, they are fed into
an artificial neural network to determine whether the child has
ASD. The ASD analysis around the trait/characteristics datasets
Is shown in Table 1

Table 1. Analysis of autism spectrum disorder the attributes
and descriptions

Attribute Type Description

Age Number Years

Gender String Male or Female

Ethnicity String List of common ethnicities in text
format

Born  with | Boolean (yes | Whether the case was born with
jaundice Or no) jaundice

Family Boolean (yes | Whether any immediate family
member Or no) member has a PDD

with PDD
Who Is | String Parent, self, caregiver, medical staff,
completing clinician ,etc.

the test
Country of | String List of countries in text format
residence
Used the | Boolean (yes | Whether the wuser has used a
screening Or no) screening app

app before
Screening Integer The type of screening methods
Method (0,1,2,3) chosen based on age category
Type (O=toddler, 1=child, 2= adolescent,
3= adult)

Question 1 |Binary (0,1) | The answer code of the question
Answer based on the screening method used
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Question 2| Binary (0,1) | The answer code of the question
Answer based on the screening method used
Question Binary (0, 1) | The answer code of the question
Answer based on the screening method used
Question Binary (0,1) | The answer code of the question
Answer based on the screening method used
Question Binary (0,1) | The answer code of the question
Answer based on the screening method used
Question Binary (0,1) | The answer code of the question
Answer based on the screening method used
Question Binary (0, 1) | The answer code of the question
Answer based on the screening method used
Question Binary (0, 1) | The answer code of the question
Answer based on the screening method used
Question Binary (0, 1) | The answer code of the question
Answer based on the screening method used
Question 10 | Binary (0, 1) | The answer code of the question
Answer based on the screening method used
Screening Integer The final score obtained based on
Score the scoring algorithm of the
screening method used. This was
computed in an automated manner

2.2 - ARTIFICIAL NEURAL NETWORKS (ANNS):

. An artificial neural network (ANN) is a mathematical
model based roughly on the human brain in that it consists of a
connected network of simple processing units (artificial
neurons) that learn from practice by adjusting their connections
(weights). The ability of brains to behave adaptively depends on
their ability to adjust their behavior based on changing
situations. Neural networks efficiently mimic human brains and
this learning behavior by updating the network parameters O
based on available data D = {z(1) . . . z(N)}, allowing the
construction of large talented models to solve complex cognitive
tasks. Learning continues by making adjustments to the network
parameters O so that its output increasingly matches the agent's
goals at hand. This is formalized by a cost function J(©) that
measures the degree to which the agent is moving away from its
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goals. J is calculated by running a neural network in a forward
mode (from input to output) and comparing the expected output
to the desired output. During its lifetime, the client obtains data
from its environment by aggregating from the pdata data
generation distribution [18].In training, connections (weights)
are assigned. Most training algorithms start by assigning random
numbers to the weight matrix. The neural network is then
checked for correctness. After that, the weights are adjusted
based on how well the neural network performs. This process is
repeated until the validation error is within an acceptable limit
[ 19]. Artificial neurons are grouped into layers as shown in
Figure(1). Each layer contains a set of neurons that perform
similar functions. There are three types of layers. The input
layer, which is responsible for receiving input from the user
program, the output layer, which sends data to the user program,
and the hidden layer(s) between the input layer and the output
layer. The neurons in the hidden layer do not interact directly
with the user program. Not every neural network has this
number of layers. The hidden layer is optional. The input and
output layers are mandatory, but it is possible to have a layer
that acts as both the input and output layer [20].The model is
validated after the neural network is trained to evaluate the
model to see if it is ready for real use. To properly validate a
neural network, the validation data must be different from the
training data [21]. In this paper, This many layers aren't found in
every neural network. It's up to you whether or not to use the
concealed layer. Although both the input and output layers are
required, it is conceivable to have a single layer that serves as
both an input and an output layer. [22]. After a neural network
has been trained, model validation is performed to see if the
model is suitable for usage. Validation data must differ from
training data in order to appropriately validate a neural network
[23]. We used around 80% of the entire sample data for network
training and 20% for network validation in this article. The
major goal of our research is to create a neural network that can
be used to predict whether or not someone has autism. For this,
a dataset from the "ASD Tests" application for autism screening
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was utilized. The aim of the paper is to detect UTISM using
ANN.

Figure 1: ANN Architecture

3-THE PROPOSED WORK AND RUESELT

In this case will using adaptive neural network depend on
the number of testing that put it as input layer and the testing of
parents and put it as hidden network. In this research it takes 292
were selected between an autistic child and a normal child. So,
our ANN contain 4 layers (input layer, 2 hidden layer, output
layer), this design need 2 hidden layer because one layer for the
taste of parents and the second layer for random weights. The
numbers of nodes are also different between input layer and first
hidden layer. In this search takes many cases:

1) The first case:

In this were taken 3 symptoms of the disease that the child
suffers from. Along with three of the characteristics of the test
for the parents, so the network parameters are shown in table 2
below and the result applying ANN to the first case shown in the
table 3. Figure 2 shows the Graphics success Rate-Generation
first case :
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Table 2. The parameters of ANN for first case.
The Parameters Values
The node of input layer 2

| The node of hidden1 layer |
The node of hidden2 layer
The node of output layer
The connection between input and

hidden layers
The connection between hiddenl and
hidden2 layers

| The max-generation (max-iteration)
“The range of initial weights (wg).”

The error factor (alfa)

Figure 2. Graphics success Rate-Generation first case .

2) The second case:

In this were taken 4 symptoms of the disease that the
child suffers from. Along with four of the characteristics of the
test for the parents, so the network parameters are as the
following table 4 shows and the next table 5 we will see the
result applying ANN to the second case. The Graphics success
Rate-Generation second case after applying ANN in the figure
3.
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Table 4. The parameters of ANN for second case.
The parameters

The node of input layer
The node of hiddenl layer

| The node of hidden? layer

The node of output layer

The connection between input and hidden layers
The connection between hiddenl and hidden2 layers
“The max generation (max iteration)”

“The range of initial weights (wg)”

The error factor (alfa)

Table 5. The result applying ANN to the second case.

Generation Error Time Success
Rate
36 0.0539 0.9 sec 43%
47 0.0183 1 sec 45%
59 0.00962 1.066 sec 52%
63 0.00857 1.543 sec 54%
76 0.00717 1.895 sec 57%
85 0.00656 2.764 sec 62%
110 0.00649 2.877 sec 68%

SUCCESS RATE- GENERATION SECOND CASE

70%
65%
60%
55%
50%
45%

40%
0 20 40 60 80 100 120

Figure 3. Graphics success Rate-Generation second case.
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3) The third case:

In this were taken 6 symptoms of the disease that the
child suffers from. Along with five of the characteristics of the
test for the parents, so the network parameters are as illustrated
in the table 6 below and  will see in the table 7 the result
applying ANN to the third case and the Graphics success Rate-
Generation third case after applying ANN in the figure 4.

Table 6. The parameters of ANN for third case.

The parameters
The node of input layer
The node of hiddenl layer
| The node of hidden? layer
The node of output layer
The connection between input and hidden layers
The connection between hiddenl and hidden2
layers
“The max generation (max iteration)”
“The range of initial weights (wg)”
The error factor (alfa)

Table 7. The result applying ANN to the third case.

Generation Error Time Success
Rate
69 0.00657 | 2.567 sec 60%
80 0.00517 | 2.764 sec 69%
90 0.00356 | 3.087 sec 76%
105 0.00249 | 3.165 sec 82%
126 0.00085 | 3.398 sec 88%
132 0.00062 | 4.005 sec 91%
149 0.00038 | 5.876 sec 97%
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SUCCESS RATE- GENERATION THIRD CASE

105%
95%
85%
75%
65%
55%
45%

35%
40 60 80 100 120 140 160

Figure 4. Graphics success Rate-Generation third case .

After that, will see the final result applies ANN to all cases in
table 8 below, and the final Graphics success Rate-Generation
for all cases in the figure 5. Through the above tables and
graphics, it is clear that the best results for diagnosing cases of
autism are by entering several symptoms and a number of
parental tests into the neural network, and after the training and
learning process, the success rate were high, reaching 97
percent. This network can be applied to various other tests and
to other people with other symptoms.

Table 8. The final result applying ANN to the all cases.

Generation| Error Effort | Success
Rate

96 0.00492 1784 60%

0.00649 1784 68%

0.00038 3176 97%
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SUCCESS RATE- GENERATION ALL CASES
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Figure 5. Graphics success Rate-Generation all cases.

4. CONCLUSIONS

The study presents an approach for diagnosing autism
using an adaptive neural network that takes into consideration
both the symptoms of the disease and the characteristics of the
parents. The approach was tested on 292 cases and the results
show that the best performance was achieved by using several
symptoms and parental characteristics as inputs to the Artificial
neural network. The study found that the approach can achieve a
high success rate of 90% in diagnosing autism. This approach
can be applied to other tests and individuals with different
symptoms, making it a promising tool for autism diagnosis.
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