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Aim  
The present research sought at investigating the association between visual perception 
skills and written mathematical communication skills among a sample of students with 
learning disabilities in mathematics in Jordan. 

Method  
This was a cross-sectional correlational study that included a sample of 90 primary-stage 
students who were diagnosed as having learning disabilities in mathematics. To collect 
data, the researchers developed two data collection tools; the visual perception skills test 
(50 items) and the written mathematical communication skills test (6 items). The tests 
were validated and ensured for reliability before implementation on the original study 
sample. The data gathered in this study was analyzed using the Statistical Package of 
Social Sciences (SPSS). 

Results  
The results showed that there was a significant statistical association between visual 
discrimination and Written mathematical communication skills test (r=0.218), visual 
closing test and Written mathematical communication skills test (r=0.411), shape 
relationship perception test and Written mathematical communication skills test 
(r=0.438), Visual Integration and Spatial Relationship Perception Test and Written 
mathematical communication skills test (r=0.614), Visual information recall test and 
Written mathematical communication skills test (r=0.154). The results showed that there 
was a significant positive association between visual perception skills and written 
mathematical communication skills (r=0.509). 

Conclusion  
The study ended up with that there is a significant positive association between visual 
perception skills and written mathematical communication skills among students with 
learning disabilities in mathematics. The study recommends developing mathematical 
educational material based on the visual approach and improving these skills among 
students with learning disabilities to develop their written mathematical communication 
skills. 

INTRODUCTION 

Perception, as defined by specialists, is the mental process 
that follows a sensation, when sensory waves move from 
the senses to the nerve centers in the brain and mix with 
the mental components that were previously formed from 
past experiences.1 The process of distinguishing the sensi

ble things and giving them a special meaning takes place. 
Thus, the realization process takes place. Perception usu
ally occurs as a result of the cooperation of more than one 
sense at the same time.2 

And since the process of perception takes place only with 
the integrity of the senses, there is an ability to focus and 
pay attention, and thus distinguish the subject of percep
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tion, as perception works to organize, build and interpret 
auditory, visual, and tactile stimuli, the disabilities of per
ception we find two basic types: difficulty in visual percep
tion and difficulty in auditory perception.3 

Visual perception is the process of interpreting and in
terpreting visual stimuli and giving them meanings and 
connotations.4 The difficulty here is the child’s inability to 
distinguish, as things do not appear clear and clear to him, 
so he cannot distinguish between them. Note that children 
who suffer from visual perception difficulty do not face an 
organic problem at the level of The eyes,3,5 and indeed the 
acuity of vision and eyesight is very normal, but the diffi
culty we find in some elements, including the difficulty in 
visual perception that includes the inability to distinguish 
between differences and similarities between shapes, and 
this problem clearly shows its negative impact in the child’s 
inability to read and write, because he cannot distinguish 
between letters and words, and also concerning mathemat
ics, which depends on the mechanism arithmetic and geo
metric shapes.6 

The attention of educators and psychologists has not re
mained focused on studying the necessity of growth and 
the problems that afflict it, but rather goes beyond it to 
studying the implications of these problems on other as
pects such as problems related to the learning process,7 as 
some children suffer from problems in the learning process, 
which stand as an obstacle to the development of their 
academic path, and among these problems are disabilities 
Learning, which is manifested through a decrease in the 
level of academic achievement in one or more subjects,8 

which may cause the student to fail academically and accu
mulate his educational problems. Researchers and scholars 
in this field have attributed such disabilities to disorders at 
the level of visual perception, which is known as develop
mental learning disabilities that must be taken into account 
with children with academic learning disabilities9. 

Mathematics learning disabilities are defined as the ed
ucational disabilities that students face during their study 
of mathematics and make them unable to understand and 
comprehend mathematics, and its related subjects.10 Math
ematics learning disabilities were also defined by the pres
ence of a group of obstacles that impede the student’s 
learning of mathematics, and these obstacles are mental, 
classroom obstacles, or psychological obstacles, and these 
obstacles prevent the student from understanding the na
ture of mathematics,11 and therefore the student finds him
self unable to understand and solve the basic principles of 
this subject. And therefore will not be able to solve the 
problems encountered in class.12 In addition, another de
finition of the disabilities of learning mathematics is an 
innate difficulty in learning or understanding the various 
mathematical calculations and includes difficulty in under
standing numbers and the way they are presented, and how 
to learn mathematical theories.13 

The present study sought to investigate the association 
between visual perception skills and written mathematical 
communication skills among students with learning dis
abilities in Jordan. 

STATEMENT OF PROBLEM 

The results of some studies show that students often suffer 
from academic learning disabilities (such as difficulty in 
learning to read and difficulty in learning mathematics) as 
a result of suffering from one or more developmental learn
ing disabilities (such as difficulty in attention and percep
tion, disabilities in visual perception or auditory percep
tion).14,15 

These mental cognitive processes (attention, perception, 
etc.) received great attention from the researchers in their 
study, in addition to the patterns of information process
ing, which play a major role in the various activities carried 
out by the individual.16 We find that visual perception is 
one of the most important mental processes that affect 
mental work.17 And the cognitive path of the individual, es
pecially concerning the process of learning and retaining or 
storing information and experiences. Many visual stimuli 
are necessary for the occurrence of acquisition and storage 
in any learning during the early stages of the child’s educa
tional path. Therefore, any disturbance that occurs in one 
of the cognitive processes may lead to disabilities in learn
ing. Learning and achievement, especially learning basic 
skills such as reading, writing, and arithmetic.18 

Students who suffer from disabilities in visual percep
tion find it difficult to interpret what they see, and they 
cannot distinguish the relationship between objects and 
shapes and their relationship to themselves, and they can
not estimate distances, time, and size.19 

The process of visual perception plays a major role in 
learning many of the basic skills of students in the primary 
stage, especially concerning reading, writing, and arith
metic.20 Good for the process of visual perception, through 
which the student can recognize the shape of numbers and 
various mathematical symbols such as addition, multiplica
tion, subtraction, and geometric shapes because the use of 
this process helps to retain mathematical experiences, the 
most important of which are mathematical symbols and the 
speed of their retrieval.21 

As a result of the findings of the researchers and the re
sults of these studies, which summed up the idea that some 
children who suffer from disabilities in learning mathe
matics are often the cause of disabilities in the cognitive 
process, especially visual perception, This study tries to fig
ure out the association between visual perception skills and 
mathematical writing skill among students with learning 
disabilities in Jordan 

RESEARCH SIGNIFICANCE 

The subject of the study derives its importance from the 
importance of paying attention to the subject of learning 
disabilities, especially the difficulty of learning basic acade
mic skills (reading, writing, and arithmetic) and the need to 
know its causes, some of which appear in disabilities at the 
level of some developmental cognitive processes such as 
perception to design remedial methods early because they 
affect the educational path of the student. It is also a topic 
that deals with a cognitive and neurological dimension, as 
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the process of visual perception is considered one of the 
most important cognitive processes that help the student 
to learn, while the neurological dimension is represented in 
the pattern and ability of the individual to process visual 
stimuli at the level of the brain. 

Moreover, the present study paves the way for scholars 
and researchers in the local and regional context to in
vestigate the association between different perceptual im
pairments and learning mathematics among students with 
learning disabilities. 

RESEARCH DEFINITIONS 

Perception: The process of translating the sensors that 
transmit the brain in coded messages in an electrochemical 
language that flows through the sensory nerves that con
nect the sense organs and the brain.22 It is a constructive 
process in the sense that the electrical signals that reach 
the brain are combined and constitute a comprehensive and 
meaningful perception.23 

Visual Perception:  Visual Perception is the recognition 
of environmental stimuli and topics that follow the 
processes of sensation and attention.24 It was also defined 
as the ability to understand and visualize visual stimuli and 
the spatial relationships between them, such as visualiz
ing things from a different perspective space, and different 
geometric figures.25 

Visual Perception Difficulty:   Hunt et al26 explains that 
visual perception plays a very important role in school 
learning, and children with learning disabilities find tan
gible disabilities in tasks that require visual distinction of 
letters and words, as well as numbers, shapes, geometric 
designs, pictures, and all forms that are visible or received 
through the Visual sensory medium. 

Written Mathematical Communication:   it was defined 
by Sumargiyani & Nafi’ah27 as writing about the mathe
matical content using natural language in describing the 
mathematical elements, the difference, and the relation
ship between them. 

PREVIOUS STUDIES 

Mahfouz et al28 study aimed to explore the relationship 
between some auditory and visual perception skills and 
achievement in mathematics among second-grade pupils in 
Assiut. The sample of the exploratory study consisted of 50 
male and female students from the second grade of primary 
school, and the basic sample was 75 male and female stu
dents. The study used an achievement test in mathematics 
prepared by the research team, and tests of some auditory 
and visual perception skills using the computer prepared by 
the research team. The results concluded that there is a sta
tistically significant positive correlation between the total 
score and the dimensions of the tests of some auditory and 
visual perception skills and achievement in mathematics. 
However, the model is excellent and has a high discrimina
tory ability for those with a low performance from others, 
and this decrease is a basic indicator of the fact that these 
students are at risk of exposure to disabilities in learning 

achievement in mathematics, and it also means a high pre
dictive accuracy of the tests, and the results also showed 
a high negative predictive value, which was higher than 
90% The prevalence of those at risk of learning disabilities 
among the total number of students was 45.3%, and the 
value of the total prediction accuracy of the diagnostic tests 
for those at risk of learning disabilities in mathematics was 
93.3%, which means that the tests can show students with 
high achievement. 

Kunwar29 believes that visual perception disorders are 
among the most common behavioral manifestations that 
affect the performance of students with learning disabilities 
in mathematics, as these students find it difficult to distin
guish money, operation symbols, and clock hands, and dis
abilities in understanding spatial relationships, which leads 
to It results in difficulty using the number line, in addition, 
subtraction, multiplication and division, difficulty in copy
ing shapes, difficulty in writing on a straight line, difficulty 
in the directional properties of arithmetic operations that 
appear when solving problems of addition, borrowing, right 
and left, difficulty in dealing with groups or categories, and 
difficulty in distinguishing between Positive and negative 
numbers. 

Cronje30 indicated that students with learning disabili
ties cannot organize and arrange what they hear, and they 
also suffer from disabilities in tracking audio-visual and vi
sual-spatial stimuli, which results in disabilities in learn
ing mathematical operations. They are also unable to focus 
on the paragraph of the question, the shape, or the thing, 
independent of the visual background surrounding it, and 
as a result, the student becomes preoccupied with a stim
ulus other than the target stimulus, and then his attention 
is distracted, his perception fluctuates, and he makes mis
takes in his visual perceptions. They have to distinguish be
tween the target stimulus (the shape) and the competing 
stimuli (the ground). 

Halberda & Feigenson31 confirmed that the deficit in 
visual discrimination plays an important role in learning 
mathematics, in some cases students switch numbers such 
as 2 instead of 6 because they fail to distinguish the differ
ences between The previous two numbers, or they reflect 
numbers such as 12-21, 14-41, because they do not distin
guish between right and left, so they make reverse errors in 
reading from right to left in the English language and from 
left to right in the Arabic language, or they make a mis
take in determining the place value for the number (ones, 
tens, hundreds, thousands), for example, the number 3 in 
the number 31 has a higher value than the number 3 in the 
number 13, and therefore they have difficulty in performing 
arithmetic operations. 

Going through the previous studies, it is clear that there 
is a lack of studies, especially in the Jordanian context, that 
discusses the association between visual perception skill 
and written mathematical communication skills, which is 
considered a strong point of the present study. 
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METHODOLOGY 

RESEARCH DESIGN 

This study was a correlational cross-sectional study that 
investigated the association between the study variables, 
namely; visual perception skills and mathematical writing. 
This study design is beneficial when exploring the variables 
of the study at a specific time point. 

RESEARCH POPULATION 

The study population represented all primary-stage stu
dents enrolled in the public schools of Amman city and 
were diagnosed with learning disabilities in mathematics. 

RESEARCH SAMPLE 

Convenient sampling was used in the present study. Con
venience sampling was the most appropriate sampling 
method as it ensured the recruitment of the highest pos
sible of participants in this study. A sample of 90 students 
who were diagnosed with learning disabilities in mathe
matics was recruited for this study. The study sample was 
recruited from different public schools within the geo
graphical and administrative borders of the Jordanian capi
tal city, Amman. 

RESEARCH INSTRUMENT 

To collect data, the researchers used the following data col
lection tools: 

The written mathematical communication skills test was 
validated throughout submitting the test of many experts 
and specialists in mathematics education. The test was val
idated by the experts and assessed for reliability on the 
same pilot sample used for the visual perceptions skills 
test. Using Cronbach’s Alpha equation, the internal con
sistency coefficient for the whole test was (0.81). However, 
for the sub-test, it was 0.84 for “Organizing and represent
ing mathematical ideas and relationships”, 0.79 for “Clarify 
mathematical ideas and relationships” and 0.83 for “Evalu
ate mathematical solutions and ideas”. 

1. Visual Perceptions skills test   : The test aims to iden
tify the visual perception skills of students in the pri
mary stage, by monitoring the indicators indicating 
the different processes for the perception of visual 
information. This is done by presenting five groups 
of forms (sub-tests), each of which requires specific 
tasks from the subject, and through the completion 
of these tasks, the ability of the subject to perform 
these necessary operations for visual perception that 
the test contains is determined. Then, it is possible 
to identify the visual perception skills of respondents 
with writing disabilities and compare them with nor
mal subjects. The sub-tests are as follows: 
A. Visual Discrimination Test: The test aims to exam
ine the ability of the subject to both recognize shapes 
and distinguish them from other shapes, and accu
rately determine the characteristics of the target vi
sual shape. 
B. Visual Closing Test: The test aims to examine the 
subject’s ability to perceive the missing parts of the 
shape through visual integration, assembling visual 
stimuli and assembling shapes, and perceiving the 
shape through a visual assembly of its components. 
C. Shape-relationship perception test: The test aims 
to examine the subject’s ability to visually analyze 
shapes and perceive their relationship to their com

ponents, selective attention to the components of 
shapes and accurate visual perception of their details, 
and visual tracking of shapes. 
D. Visual Integration Test and Spatial Relationship 
Perception: The test aims to examine the subject’s 
ability to use visual cues in perceiving spatial visual 
relationships, perceiving body movement in space, 
and perceiving the sizes of different shapes of stimuli 
and the relationship between them. 
E. Visual information recall test: The test aims to ex
amine the subject’s ability to remember shapes and 
details of their parts, shapes in a specific order, the 
relationship between the sizes of the shapes, and the 
spatial relationships between the shapes and some of 
them. 
In each sub-test, the subject is presented with (10) 
items representing a group of shapes, and he is asked 
to accomplish a specific task related to each group of 
shapes. Thus, the total number of items for the to
tal test was (50), with one mark for each correct an
swer and zero for the wrong answer. Thus, the highest 
score for the test is (50) and the lowest score for the 
test is (zero). 
The apparent validity was verified by presenting the 
test items to (10) arbitrators in the field of educa
tional psychology, measurement, and evaluation, to 
express their opinions about the validity of the test 
items, and it turned out that all the test items are 
valid. 
The stability of the visual perception skills test was 
calculated by applying the test to a group of students 
previously referred to in the sample of the stability of 
the observation form. Where the value of the stabil
ity coefficient reached from the method of re-appli
cation of the test with an interval of two weeks, and 
the value of the stability coefficient was 0.73 

2. The written mathematical communication skills test: 
prepared by the researchers, included six questions 
that require explanation and clarification, which 
measure the extent to which fifth-grade students can 
write mathematical communication skills, and they 
represent three skills with two indicators for each 
skill (a total of six performance indicators) as shown 
in table (1) 
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Table 1. Components of the written mathematical communication skills test         

Skill Indicator 

Organizing and representing 
mathematical ideas and relationships 

The student distinguishes the mathematical relations that are included in the 
mathematical text 
The student translates mathematical texts from one form of mathematical expression 
(words, table, geometric figure, etc...) to another form of it. 

Clarify mathematical ideas and 
relationships 

Explain to the student the mathematical relations and ideas contained in a geometric 
figure or a mathematical representation 
The student summarizes what she understood of ideas, procedures, and solutions 

Evaluate mathematical solutions and 
ideas 

The student judges the mathematical ideas and solutions 
The student justifies the reason for choosing an answer to a mathematical situation 

DATA COLLECTION PROCEDURE 

The researchers obtained the official approvals to conduct 
the study and access the schools to collect data from the 
students. After that, the researchers prepared the data col
lection instrument as one package and distributed the in
strument to the students who were diagnosed with learning 
disabilities with the help of the teachers who were respon
sible for teaching those students. A consent form was en
sured to be signed by both the child’s guardian and the 
child to recruit him in the present study. The students re
ceived a 10-minute presentation regarding how to complete 
the data collection tool. Finally, the sheets were collected 
and used for the data analysis process. 

DATA ANALYSIS 

To analyze data, we used the Statistical Package of Social 
Sciences (SPSS) (v. 26, IBM Corp, Chicago, IL, USA). De
scriptive statistics and Pearson’s correlation coefficient 
were used to analyze the study participants’ responses and 
answer the research questions. A significance level of 
(α≤0.05) was used as the significance level in this study. 

RESULTS 

A total of 90 primary-stage students were enrolled in this 
study. The results presented in table (2) show the mean 
scores and standard deviations of the students’ scores on 
the visual perceptions skills test. The results showed that 
the students with learning disabilities in mathematics had 
a mean score of (6.85±0.68) on the visual discrimination 
test, a mean score of (8.41±0.73) on the visual closing test, 
a mean score of (7.13±0.58) on the shape-relationship per
ception test, a mean score of (6.18±0.29) in the visual inte
gration and spatial relationship perception test, and a mean 
score of (7.36±0.55) in the visual information recall test. Fi
nally, it was found that the students’ mean score in the to
tal visual perception test was (35.93±0.61). 

The results shown in table (3) represent the mean scores 
and standard deviation of the written mathematical com
munication test obtained by students who were diagnosed 
with learning disabilities in mathematics. The results 
showed that the highest level of written mathematical com
munication skills was found to be in evaluating mathemat

ical solutions and ideas (2.56±1.10), followed by clarifying 
mathematical ideas and relationships (2.18±0.77) and orga
nizing and representing mathematical ideas and relation
ships (1.79±1.06). The overall mean score and standard de
viation of the written mathematical communication skills 
was (2.19±0.64). 

The results presented in table (4) represent the Pearson’s 
correlation coefficient values between the visual perception 
skills test scores and the written mathematical communi
cation skills test score for the students with learning dis
abilities in mathematics. The results showed that there was 
a significant statistical association between visual discrimi
nation and Written mathematical communication skills test 
(r=0.218), visual closing test and Written mathematical 
communication skills test (r=0.411), shape relationship 
perception test and Written mathematical communication 
skills test (r=0.438), Visual Integration and Spatial Rela
tionship Perception Test and Written mathematical com
munication skills test (r=0.614), Visual information recall 
test and Written mathematical communication skills test 
(r=0.154). The results showed that there was a significant 
positive association between visual perception skills and 
written mathematical communication skills (r=0.509). 

DISCUSSION 

The present study sought to investigate the association be
tween visual perception skills and written mathematical 
communication skills among students who were diagnosed 
with learning disabilities in mathematics in Jordan. The 
study recruited 90 students from different public schools 
and implemented the visual perception skills test and the 
written mathematical communication skills test. 

Our findings revealed that there is a significant positive 
association between visual perception skills and written 
mathematical communication skills among students with 
learning disabilities in mathematics. This result might be 
attributed to the importance of perception in the field of 
school learning, whether it is sensory or motor. On this ba
sis, the child who suffers from disabilities in the total per
ception of the stimuli in front of him in the learning situ
ation may be a result of this deficit or perceptual disorder. 
Many studies have proven the existence of cognitive dis
abilities among children. Children with learning disabili
ties are more than they exist among ordinary children, but 
these children vary among themselves in the nature and 
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Table 2. Means and Standard Deviations of the students’ visual perception test scores            

Visual Perception Test M SD 

Visual Discrimination 6.85 0.68 

Visual Closing Test 8.41 0.73 

Shape-relationship perception test 7.13 0.58 

Visual Integration and Spatial Relationship Perception Test 6.18 0.29 

The visual information recall test 7.36 0.55 

Total 35.93 0.61 

Table 3. Means and Standard Deviations of the students’ written mathematical communication test scores             

Written mathematical communication test M SD 

Organizing and representing mathematical ideas and relationships 1.79 1.06 

Clarify mathematical ideas and relationships 2.18 0.77 

Evaluate mathematical solutions and ideas 2.56 1.10 

Total 2.19 0.64 

Table 4. Pearson Correlation coefficients between the visual perception skills test and the written mathematical              
communication skills test    

Variable Organizing and 
representing mathematical 
ideas and relationships 

Clarify 
mathematical 
ideas and 
relationships 

Evaluate 
mathematical 
solutions and 
ideas 

Written 
mathematical 
communication 
skills test 

Visual Discrimination 0.316* 0.165* 0.265* 0.218* 

Visual Closing Test 0.222* 0.514* 0.384* 0.411* 

Shape-relationship 
perception test 

0.514* 0.369* 0.258* 0.438* 

Visual Integration and 
Spatial Relationship 
Perception Test 

0.461* 0.294* 0.514* 0.614* 

The visual information 
recall test 

0.420* 0.341* 0.480* 0.154* 

Visual Perceptions skills 
test 

0.361* 0.528* 0.248* 0.509* 

*Statistically significant at the significance level (α≤0.05) 

type of these disabilities that they suffer from. Some may 
suffer from disabilities in visual perception, which includes 
disabilities in organizing and interpreting visual stimuli, 
and some of them suffer Disabilities or problems in audi
tory perception, which includes organizing and interpret
ing auditory stimuli, and some of them suffer from disabili
ties or problems in motor perception, general coordination, 
or synergy of body parts, especially during movement and 
writing, or in visual synergy with the motor system. These 
children may suffer from more than one perceptual prob
lem at the same time. 

Mathematical communication plays an important role in 
students’ learning of mathematics, as students need to in
tegrate, explain and justify their ideas and solutions orally 
and in writing. Therefore, learning mathematics includes 
learning to write it, and realize the cycle of expressing it 
or about it, and the language of mathematics in its vari

ous forms plays a vital role in mathematical communica
tion, as this is the oral language that develops communi
cation through dialogue and discussion during the teaching 
and learning of mathematics, as well as the language that 
contains what it contains. And the graphic language, which 
includes graphic representation, and mathematical graph
ics of all kinds.32 Then, when the students have mathemat
ical communication skills, they will be able to make models 
of situations using various algebraic, pictorial, and graphic 
means and methods, and reflect carefully on the mathe
matical knowledge, ideas, and mathematical situations that 
they study.33 

Lomibao et al34 summarize the importance of communi
cation in teaching mathematics as follows: thinking about 
and reflecting on learning activities. Students clarify their 
thinking, build their understanding of mathematical ideas, 
learn different ideas and methods from others, use the lan
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guage of mathematics, and support students in their learn
ing. Maulyda et al35 added that the availability of mathe
matical communication skills among students will enable 
them to link the daily language with the mathematical lan
guage, and the symbols that they have learned, it also en
ables them to use mathematical communication skills to 
interpret, discuss and evaluate mathematical ideas, and to 
reach answers by guessing while providing convincing so
lutions, and finally to appreciate the value of mathematical 
terms and symbols and their role in developing mathemat
ical ideas. 

Despite the significant findings reported in this study, 
still there are a number of limitations that could limit the 
generalization of the study findings. These limitations in
clude the low sample size, which might be attributed to the 
difficulty of recruiting a larger sample size due to the na
ture of the sample size. In addition, the geographical limi
tations, as this study was performed in the public schools in 

Amman city. Thus, the findings of the present study might 
not apply to students from other geographical areas. 

CONCLUSION AND RECOMMENDATIONS 

The present study concluded that there is a significant pos
itive association between visual perception skills and writ
ten mathematical communication skills. Based on the study 
findings, we recommend developing mathematical activi
ties based on the visual perception approach to improve 
the written mathematical communication skills among stu
dents who were diagnosed with learning disabilities in 
mathematics. In addition, this study recommends conduct
ing further cross-sectional and correlational studies to as
sess the association between visual perception skills and 
written mathematical communication among students with 
learning disabilities in mathematics. 
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