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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: One of the most important skills that play a key role in students' learning

Specific learning are reading skills. The purpose of this study is to design and validate an intervention program based

disability, on multiple learning systems for dyslexic students.

learning systems, Method: The present study was a meta-synthesis. five electronic databases from 2005 to 2021 were

dyslexia searched using a comprehensive search strategy. To obtain the selected articles for the analysis,

systematic search strategies were used. The keywords procedural learning, statistics, sequence,
dyslexia were searched in five databases including Scopus, Sciencedirect, PubMed, PsycINFO,
Springer, Magiran, Sid and Noormags. As a result of this search, 229 articles were retrieved. Based
on the inclusion and exclusion criteria, 22 research papers were selected for the study.The Seven -
step pattern of Sandelowski & Barroso research synthesis was used for data analysis.

Results: Based on the identified codes, 10 main categories related to learning systems and 9 main
categories in the field of Intervention programs were extracted. Some of the categories related to
learning systems include implicit, non-verbal, gradual, behavioral and numerical learning. The
categories related to Intervention programs were visual sequence, auditory sequence, motor
sequence, sensory and motor coordination, language sequence, play, cognitive and metacognitive
strategies, and accuracy and concentration. The extracted categories were agreed upon by the coders
(Kappa Cohen: 0.65). After identifying the goals, content, and activities of the learning systems, the
training program was organized into 14 training sessions. The content validity ratio of the Lavshe
table showed that the program's objectives and content were valid with a score of 0.85 and a content
validity index of 0.79.

Conclusion: The findings of this study provide a program to help dyslexic students From our
findings, we can conclude that paying attention to basic learning systems has been effective for

Received: 13 Dec 2021 improving reading skills, since our daily lives depend on implementing procedures. As a result, this
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Extended Abstract

Introduction

Reading proficiency plays a vital role in a student's learning
process. It helps students develop their understanding of
writing and speaking skills and helps them learn how to think
and live more effectively. The other type of problem children
have, which can be viewed as an obstacle to school learning and
acquiring life skills, is specific learning disorders. Learning
disorders are characterized by continuous and disruptive
difficulties in learning essential academic skills like reading,
writing, and mathematics at an early age. Among these skills,
reading is the common foundation of success in all fields of
study. Three types of reading problems can be categorized:
reading accuracy, reading speed and reading comprehension.
Thus, a specific learning disorder is characterized by
difficulties in reading, slow and incorrect reading, difficulties
understanding meaning, and spelling difficulties.

It is difficult for students with specific learning disabilities
who do not possess the ability to read to distinguish between
important and non-important parts of the text (3). In addition to
their weak understanding of the subject, these students also
have difficulty reading words accurately, and reading the text
fluently and smoothly. This is a result of their difficulty coding
words, correctly tracking rows of text, and combining content
in a meaningful manner(4). Due to the complex nature of this
disorder, different intervention and educational approaches
have been used. Due to the fact that creating or improving any
skill, such as reading, requires a familiarity with learning
systems, paying attention to the essential learning systems can
play an effective role in improving reading skills (7); therefore,
it is imperative to be familiar with and pay attention to the
essential learning systems. There are three types of learning
systems: procedural learning, sequence learning, and statistical
learning (5). The process of gradually acquiring new skills
through practice and repetition is known as procedural learning.
Procedural learning involves learning "how" to move and
reframe non-moving experiences. A motion behavior is
developed in the form of an abstract action plan before it
manifests itself as a physical movement (8). A sequence
learning procedure requires the acquisition of a relationship
based on order between the elements of a model, whereas a
statistical learning procedure involves acquiring probable
connections between the elements of a model. It refers to the
process of learning a set of stimuli (usually five to twenty-one)
that occur repeatedly in a predictable order. In summary,
statistical learning is the learning of relationships based on a
great deal of information (6). It is also an ability to extract the
principles of organization and regularities from the set of
sensory inputs at any time and location. Reading is primarily a
matter of learning these regularities (9).

Cox-Magno and his colleagues (29) as well as Stievano and
colleagues (30) have developed cognitive and metacognitive
strategies to strengthen children's reading skills. To improve
dyslexic children's reading skills, Leloup and colleagues (31)
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have used coding and decoding techniques for phonetics and
orthographics. The interventional programs used in these
studies have been successful in improving the skill-seeking
abilities of participants.

Learning systems theory is a psychological theory that
provides a conceptual framework for understanding learning.
By paying attention to this theory of education and learning,
new approaches and patterns are developed in the drummer of
children's education and learning, especially children with
special learning disorders (19). Therefore, awareness of the
performance of learning systems in reading has the necessary
research dependency, and this study was conducted with the
intention of designing a learning system-based intervention
program.

Method

The present study employs a qualitative methodology and a
metasynthesis approach. In this study, Sandelowski, Barros 's
seven-stage model was used, including: 1- setting the research
question 2- systematic review of texts 3- searching and
selecting appropriate resources 4- extracting resource
information 5- analyzing and combining findings, 6- quality
control of extractive codes and 7- presenting findings. Articles
and dissertations indexed in Scopus, Siencedirect, PubMed,
PsycINFO, Lerning System, and disability learning databases
were included in the research population. According to the
searches, 229 resources were found in line with the inclusion
criteria as well as providing clear and sufficient information
about the learning systems of this study. 207 of those resources
were not appropriate for the final analysis and were removed
from the analysis process based on exclusion criteria such as
papers presented at conferences, seminars, as well as articles
unrelated to the study's purpose. Finally, 22 resources were
selected and analyzed for systematic study and coding. In this
stage, a code was derived for all factors extracted from sources
related to learning systems and reading defects, and these codes
were then classified according to their sources. To increase
interpretive validity and investigate the level of agreement on
the categories and coding performed, an inter-coder reliability
index was calculated (Kappa Cohen: 0.65). In this research, 8
experts who had the necessary knowledge about the subject of
the research were selected by a "criterion-based sampling”
method based on criteria such as authoring articles and
authoring books and having scientific and practical activities to
estimate the validity of the content of the intervention program,
and the questionnaire was constructed online on the
"questionnaire site" and provided to experts via e-mail and
messaging. A content validity index of 0.79 and Lawshe
content validity ratio of 0.85 were used to determine the
relationship between programs and objectives of each session.

Results

Using a systematic review of resources (articles and
dissertations related to learning systems in internal and external
databases) and inclusion and exclusion criteria, 22
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subcategories of procedural, statistical, and sequencing
learning were identified. These categories were then aggregated
and placed in more general categories. In conclusion, ten main
categories or characteristics of learning systems were
identified, including implicit, nonverbal, step-by-step,
behavioral and numerical, automatic skills, rules and principles
for learning, sequences for learning, and the role of the
cerebellum and memory in learning systems. Also reviewed
and reported separately were categories pertaining to the
content of interventional research programs. Nine main
categories were identified in this section. Since metasynthesis
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aims to combine all scientific findings in a single field and
achieve coherence (33), open codes were combined and then
re-coded in order to identify similar categories with semantic
proximity. Among the main categories identified were auditory
sequences, visual sequences, motor sequences, coordination of
sensory and motor functions, linguistic sequences, games,
cognitive strategies, metacognitive strategies, and accuracy and
concentration. Using learning systems, the objectives, content
and activities of the intervention program were outlined based
on the main and sub-categories.

Table 1: designing objectives , content and activities of the intervention program based on learning systems

Session Objectives Content and activities of program
'K”OV_V'“Q the Iearne_rs b? ter Introducing and familiarizing members with each other,explanation of objectives and
. -desirable communication - - . -
First P determining of rules, governing meetings, description of work method
-identification of needs : :
- S -Presentation of assignments
-explanation of objectives
_Discovering princioles and -Check assignments, receive feedback from the previous session
Second atiorepi 2 ﬁearniﬂ rules - teaching different patterns using colored shapes, cubes, numbers, letters and words
P, g -presentation of assignments
-Check assignments and receive feedback from the previous session
Familiarity with listening order and
Third sequence, remembering auditory - introducing order and sequence , numbers, letters and listening words in direct and
patterns reverse way
- presentation of assignments
Learning auditory order,
Reminding and recognizing the pattern. Check assignments
-repetition of lisetening pattern and Remembering auditory instructions and repeat those instruction, building and
Fourth listening organization completing the word, auditory sorting the jumbled letters and words,making
-Teaching the rules of the game, as well sentences after hearing words, sorting jumbled sentences, rythemic game
as the order and arrangement of the Presentation of assignments
game
Check assignment and receive feedback from the previous session
-Familiarity with visual patterns A familiarity with order and sequence, memorizing sequences of numbers, words and
Fifth - learning visual patterns visual words, making and completing words, repeating patterns and visual models,
playing the see-and-tell game and imitating movements.
Presentation of assinments
Check assignment and receive feedback from the previous session
. . Remembering the sequence of colors and events, pattern finding, drawing patterns of
-Remembering visual patterns . - : o
. L - shapes, story sequence, completing incomplete shapes, drawing mazes, identifying
Sixth - recognizing visual patterns - - - - . o
S : relationships between shapes, filling dashes, chasing the light, recognizing patterns
- organization of visual patterns . 2 . .
and casual, relationships in the picture, pantomime game
Presentation of assignments
Check assignment and receive feedback from the previous session
S . . Voicing and dividing the word, making words and sentences, sorting jumbled letters
-Familiarity with language principles - - :
Seventh : " . . and words to make sentences, completing the incomplete words, completing the
- teaching phonological relationships .
incomplete sentences
Presentation of assignments
-Learning pattern of phonological
composition, phonological processing, Check assignment and receive feedback from the previous session
familiarity with word and sentence Reading story, teaching short story and asking about the sequence of event in story,
Eighth construction reading simple short texts, teaching exceptions in reading,voice imitation game
- Learning the rules of the game, as Presentation of assignments
well as the order and arrangement of
the game
S Check assignment and receive feedback from the previous session
TN Wil RS USIED O Getting children to cut paper shapes, playing hopscotch, catching and moving the
Ninth performing a specific skill, getting to g pap Pes, piaying hop ' g g

know the procedures,

ball, playing with play dough, moving their arms and legs crosswise
Play the game of jacks
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Improving fine hand and finger skills,
achieving automation

Hand-eye coordination
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Presentation of assignments

Check assignment and receive feedback from the previous session
Walking on a straight line back abd forth,keep balance on the fitness ball,turn around

U Ma'ntg;?éﬁgtw:nﬁlsgﬁeﬁ;ﬁﬂ?}}]’ pait with your eyes closed, walking on a continuo_us line with a tennis racket and ball
Presentation of assignments.
-Check assignment and receive feedback from the previous session
increasing sensory and motor -writing on sand, air writing, writing the letters on fingers and making words, text
Eleventh integration tracking while reading
Multisensory training -presentation of assinments
-Check assignment and receive feedback from the previous session
Reading story and explaining the summary, discussing the events in the story, finding
a solution, concluding the story, discussing our strengths and weaknesses, and
- . discussing our abilities and weaknesses, fast reading silently and feeling efficient
Repetition and mental review - - - =
Twelfth . . with self-learning method, rereading the text and writing down the number of errors,
-teaching organizing - - . . .
writing down the achievements made during the sessions, speed reading and self-
correction with speed reading and reducing pauses.
-presentation of assignments
Teaching how to self-study and self- -Check assignment and receive feedback from the previous session
Thirteenth ) evaluaie - Conceritr_ation on the te>_<t, recogniti'on of difierences and similarities bt_etween sh_apes,
Strength attention, auditory recognition, describing details of pictures, asking questions about the picture, asking questions
visual recognition, attention to details about the text
-Check assignment and receive feedback from the previous session
Fourteenth Review, pluralization and finalization -Take the post-test
-Presentation of permanent assignment
Conclusion children, the categories obtained are identical to the program's

This study aimed to design and validate an intervention
program based on multiple learning systems for dyslexic
students. For this purpose, categories were extracted from 11
internal and external sources using the transcendental method.
It was found that implicit learning, nonverbality, gradualness,
behavioral and numbering, skill automation, learning rules and
principles, learning sequences, the importance of the
cerebellum, and the importance of memory in learning systems
are the main categories extracted from the theoretical
foundations of learning systems. The categories identified the
theoretical basis for the designed program and were used to
design the intervention program. In implicit learning systems,
skills are acquired unconsciously and covertly without the
presence of overt knowledge. Nonverbalism refers to the
inability of multiple learning systems to verbalize, and is in
essence a learning of "how". Researchers such as Knowlton,
Siegel, Moody (8), Lee (9), and Ullman (7) have developed
these characteristics and principles. Intervention programs are
developed based on theoretical foundations and objectives.
Having reviewed the theoretical foundations of the study,
intervention programs related to the research subject, content,
and activities related to procedural, statistical, and sequential
learning systems were selected for inclusion in the study.

As discussed in the section on the findings regarding the
content of intervention programs designed for dyslexic

goals. In order to improve dyslexia, it is very important to
conduct research on these objectives. In order to strengthen
procedural learning, one of the basic programs which has the
most activity and content of intervention sessions is exercises
and activities involving the recognition of different visual,
auditory, motor and linguistic patterns and the discovery of
relationships between these patterns. Since the intervention
program involves a variety of visual and auditory stimulations
as well as the simultaneous involvement of the sensory and
motor areas of the brain, the exercises encourage dyslexic
students to be more engaged and interested as well as to strive
for better performance as a result A variety of rhythmic and
musical games, cognitive and metacognitive activities were
included in the program. According to Leloup (31) and
Stievano (30) and Cox-Magno (29), these activities are crucial
to improving dyslexia. According to Arroyo-Anllo (5), other
activities of the intervention sessions included exercises to
strengthen the cerebellum and acquire successive structures, in
order to strengthen the cerebellum.

This study has several limitations, including the selection of
only students with dyslexia and the limited time due to the
spread of Covid-22 disease. This intervention program should
be evaluated for its effectiveness in children with a variety of
disorders, such as math disorders, attention deficit disorders,
and autism spectrum disorders.
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