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ABSTRACT

The present study aimed to assess the role of visuomotor coordination in enhancing linguistic
and social development in children with cerebral palsy aged between one and a half to two
years. The study sought to answer the central question: Does visuomotor coordination play a
role in improving linguistic and social development in this group?

The study sample consisted of three children diagnosed with spastic diplegia. A quasi-
experimental approach was adopted, utilizing the Brunet-Lézine Révisé (BLR-E) test to assess
psychomotor development before and after the interventions, in addition to specific exercises
designed to enhance visuomotor coordination.

The study results indicated that interventions based on visuomotor exercises contributed to
improving visuomotor coordination in children, which positively impacted their linguistic and
social skills. The findings showed that trained children exhibited increased visual engagement,
improved motor responses, and enhanced ability to produce sounds and respond to linguistic
stimuli. The results also demonstrated improvements in social interaction, as the children
became more capable of visual responses and engaging with those around them.

Based on these findings, the study underscores the importance of early intervention in
promoting sensorimotor integration in children with cerebral palsy, thereby supporting their
linguistic and social communication development.

Keywords: Cerebral palsy, visuomotor coordination, linguistic development, social
interaction.

1- INTRODUCTION

Cerebral palsy is a neurodevelopmental disorder characterized by impairments in muscle tone,
movement, and motor skills, attributed to damage to the developing brain. The clinical features
of this condition evolve over time and may not be identifiable until the age of 3-5 years, despite
the presence of indicative signs and symptoms at an earlier stage (Gulati & Sondhi, 2018). This
condition is marked by disturbances in tone, posture, and movement and is clinically classified
based on the predominant motor syndrome—spastic hemiplegia, spastic diplegia, spastic
quadriplegia, and extrapyramidal or dyskinetic cerebral palsy. The incidence rate of cerebral
palsy is estimated at 2-3 per 1000 live births. Premature birth and low birth weight are among

1019


mailto:djalab-mohammedsalah@univ-eloued.dz

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.48047/intjecse/v16i5.101 ISSN: 1308-5581 Vol 16, Issue 05 2024

the most significant risk factors for cerebral palsy. However, other factors, such as maternal
infections and multiple pregnancies, have also been associated with an increased risk of
developing cerebral palsy. In most cases, primary brain injury occurs during early fetal brain
development. Additionally, intraventricular hemorrhage and periventricular leukomalacia are
the main pathological findings observed in preterm infants who develop cerebral palsy (Patel
et al., 2020).

Cerebral palsy has medical, social, psychological, and educational dimensions and affects the
fetus or newborn during brain development due to injuries such as oxygen deprivation or
hemorrhage, leading to brain damage, particularly in movement-controlling areas (Al-Kaswani,
2006, p. 08).

One of the early signs observed in children with Cerebral palsy is their inability to hold a bottle,
bring it to their mouth, or suck their fingers, in contrast to typically developing children.
Thumb-sucking, raising hands, and opening and closing fingers are considered initial indicators
of eye-hand coordination (Finnie, 1979, p. 277). This cognitive process, which involves linking
two sensory modalities to produce an action, is crucial in psychomotor development. If a child
does not perform these actions in the early stages of life, their development may lag behind
their peers. The coordination between vision and touch occurs through sequential monitoring
of movement, regulated by the nervous system. When visual stimuli fall within the child's
receptive fields, they are perceived, and sensory receptors send a message to the sensory cortex
about the observed object. The brain then processes this information and instructs motor
neurons to stimulate the muscle to touch or grasp the object (Abu Al-Makarem, 2004, p. 61).
These neural signals travel between neurons through synapses in a complex process that occurs
with an action potential and ceases when polarization returns to the resting state. This process
lasts only a fraction of a second in typically developing children (Delacour, 1998, p. 50).
However, in children with Cerebral palsy, due to neurological impairment, their response to
stimuli is compromised. Motor difficulties, aside from visual impairments, hinder their ability
to perform tracking movements. If stimuli do not fall within their receptive fields, the lateral
geniculate cells and retinal ganglion cells do not respond to these stimuli (Abu Al-Makarem,
2004, p. 64).

Beyond its impact on motor skills, Cerebral palsy directly affects cognitive, social, and
linguistic development. Children with motor impairments often face challenges in tasks
requiring eye-hand coordination, which negatively influences their interaction with their
environment and language development (Memisevic & Hadzic, 2013). Many early cognitive
processes depend on a child's ability to engage in visuomotor interactions with the surrounding
world, such as tracking moving objects, grasping items, and responding to visual stimuli (Kim
etal., 2016).

Visuomotor coordination is one of the fundamental factors in the development of cognitive and
linguistic skills in children and is closely linked to language acquisition. Children rely on
coordinating vision and movement to develop skills such as tracking words, pointing at objects,
and interacting with people (Chokron & Dutton, 2016, p. 1471). Furthermore, the ability to
coordinate hand and eye movements plays a role in developing social skills by enabling children
to respond effectively to social stimuli and engage in eye contact with others (Lidstone &
Mostofsky, 2021).

1020



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.48047/intjecse/v16i5.101 ISSN: 1308-5581 Vol 16, Issue 05 2024

Research indicates that early interventions focused on enhancing visuomotor coordination can
play a pivotal role in improving cognitive, linguistic, and social skills in children with Cerebral
palsy. These interventions include activities that require coordinated use of the hands and
vision, such as tracking moving objects, grasping items, and interactive play that stimulates the
brain to develop neural connections responsible for sensorimotor integration (Doney et al.,
2016).

Based on the studies and research reviewed—whether concerning the causes of cerebral palsy,
the resulting difficulties, or the significance of visuomotor coordination and early intervention
this study aims to investigate the role of visuomotor coordination in improving linguistic and
social development in this group by addressing the following research question:

Does visuomotor coordination play a role in enhancing linguistic and social development
in children with cerebral palsy between the ages of one and a half to two years?

2- Study Hypotheses:

Based on the main research question, the study proposes the following hypotheses:

1. Visuomotor coordination contributes to improving linguistic skills in children with cerebral
palsy.
2. Visuomotor coordination enhances social interaction in children with cerebral palsy.

3- Study Objectives:

This study aims to:

e Assess the impact of visuomotor coordination on the development of linguistic skills in
children with cerebral palsy by tracking the progress of their verbal communication
abilities.

e Evaluate the effect of visuomotor coordination in improving social interaction among
children with Cerebral palsy by examining the development of skills such as visual
engagement, facial expressions, and laughter.

e Analyze the relationship between improvements in visuomotor coordination and
enhancements in linguistic and social skills in children with cerebral palsy.

4- Significance of the Study:

The significance of this study lies in the following aspects:

e It contributes to understanding how early interventions focusing on visuomotor
coordination enhance motor, linguistic, and social skills in children with cerebral palsy.

e By presenting the research findings, the study can help improve intervention and
treatment strategies for children with cerebral palsy, thereby enhancing their ability to
interact with their environment and develop their motor and social skills.

e The study aids in advancing medical and educational understanding of the impact of
visuomotor coordination on children with cerebral palsy and helps in providing
appropriate solutions to communication and motor skill challenges.
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e By highlighting the relationship between visuomotor coordination and linguistic and
social development, the study offers practical solutions for supporting children with this
disability and contributes to the development of integrated educational strategies for
their overall development.

5- Operational Definitions of the Study:

a- Cerebral palsy:

In this study, Cerebral palsy is defined as a neurodevelopmental disorder that affects
motor ability, coordination, and balance. It results from damage to the developing brain,
leading to difficulties in movement control and interaction with the environment.
Individuals with this disability are identified based on clinical criteria (spastic diplegia),
and its impact is measured using the Brunet-Lézine Révisé (BLR-E) test.

b- Visuomotor Coordination (Visual-Motor Coordination):

Visuomotor coordination, in the context of this study, refers to the ability to integrate
visual information with motor responses to achieve effective interaction with the
environment. It is assessed through the coordination subscale included in the Brunet-
Lézine Révisé (BLR-E) test.

c- Language Development:

Language development in this study refers to a child's ability to engage in verbal
interaction, produce sounds, use syllables, and understand familiar words. It is evaluated
through the language subscale of the Brunet-Lézine Révisé (BLR-E) test.

d- Social Development:

Social development in this study is defined as a child's ability to interact with surrounding
individuals, express emotions, use facial expressions and gestures for communication,
and respond to social stimuli. It is assessed through the language subscale of the Brunet-
Lézine Révisé (BLR-E) test.

APPLIED ASPECT OF THE STUDY':
1. Research Methodology:

This study adopted a quasi-experimental approach, which allows for examining the effects of
the independent variable (visuomotor coordination exercises) on the dependent variable
(linguistic and social skills), while not having full control over all external factors.

A single-case study design was employed, a form of experimental research that focuses on
analyzing behavioral changes in an individual before and after the implementation of a specific
intervention (Kazdin, 2011). This design is characterized by its flexibility and precision in
measuring the impact of the intervention. However, it may present challenges, such as the
absence of a control group. These challenges were addressed by documenting environmental
variables and conducting individual data analysis for each child to ensure the validity of the
results.
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2. Study Group:

The study was conducted on a group of three children diagnosed with Cerebral palsy, who were
receiving early intervention at the Psychopedagogical Center for Children with Disabilities in
the Wilaya of Chlef. The children were selected randomly, and their ages ranged between 15
and 20 months. The table below presents their characteristics.

Note: The question mark (?) in the column for the cause of disability indicates that the cause
of the child's disability is unknown.

Table (01): Characteristics of the Study Sample

Name Date of Birth Age Gender | Cause of Disability Type of Disability
Case 1 (H) 2020-09-26 molr?ths Male Oxygen deficiency Spastic diplegia
17 i . .
Case 2 (A) 2020-08-05 months Male Difficult birth Spastic diplegia
20 o
-06- ?
Case 3 (Y) 2021-06-08 months Male : Spastic diplegia

3. Study Tools:

Two tools were used in this study. The first tool was the Brunet-Lézine Révisé (BLR-E) test,
which assesses psychomotor development in early childhood and was applied for both pre- and
post-assessments. Additionally, researchers proposed specific exercises aimed at improving
visuomotor coordination.

3.1 First Test: Brunet-Lézine Révisé (BLR-E) Test

The Brunet-Lézine Révisé (BLR-E) is a psychological assessment tool designed to measure
psychomotor development in children from birth to 30 months. This test evaluates various
aspects of development through four main domains:

e P: Psychomotor Domain

e C: Coordination and Fine Motor Domain
e L:Language Domain

e S: Social and Autonomy Domain

In this study, the test was used to assess psychomotor development (coordination, language,
and social skills) in the study group by conducting pre- and post-assessments over a period
ranging between three (3) to five (5) months.

3.2 Second Test: Proposed Exercises

The second test consists of a set of proposed exercises designed to enhance the child's
visuomotor coordination abilities. These exercises were applied after the pre-assessment to
improve coordination skills.
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1- Presentation of the First Test (Lézine, 2001): Brunet-Lézine Révisé (BLR-E)
a- Purpose of the Test:

The Brunet-Lézine Révisé (BLR-E) test (2001) is a psychomotor development scale for
early childhood. Its objective is to detect early psychomotor developmental disorders,
including posture, coordination, language, and social skills.

b- Test Materials:

The test consists of the following materials:

> Manual (Manuel): Contains an overview of the test, a definition of its objectives, and
step-by-step instructions for its application.

> Picture Book: A set of images used for assessment.
> Level Sheets (Feuille de niveau): A double-sided sheet divided into:

o First page: Includes child-specific information, a table for recording birth date, test
date, and the child’s exact age in days, months, and years, along with three scoring
tables.

o Next three pages: Contain 150 items distributed across 30 months, with 10 items per
month categorized into four domains:

= P: Posture

= C: Coordination
= L:Language

= S: Social Skills

\4

Observation Sheets: Used for recording behavioral observations.

\4

A set of toys of various sizes, appropriate for the child’s age and abilities.

Figure (01): Tools of the Brunet-Lézine Reévisé (BLR-E) Test
c- Test Administration Procedure:

The test is administered to children with cerebral palsy included in the study. The
presence of the mother is essential, as the objective of the test is explained to her, and she
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assists in making more precise observations in case the child does not respond adequately.
The test is conducted through the following steps:

1. A double-sided level sheet is assigned to each child, where their name, surname, and
gender are recorded. Then, the table containing the test date, birth date, and the child’s
actual age is completed.

The child’s exact age in days, months, and years is calculated from birth to the test date.

o Example: If a child was born on September 28, 2020, and the test was conducted on
December 3, 2021, the actual age calculation results in 1 year, 3 months, and 4 days.

Table (02): BLR-E Test for Determining the Child’s Actual Age.

Year ‘ Month ‘ Day

Date of Examination
Date of Birth
Actual Age
Adjustment for Prematurity
Actual or Corrected Age Expressed in Months or
Days

2. Once the actual age is determined, it is converted into months. From the previous
example, the child is 15 months old.

3. The test is structured according to the following months: from 2 to 10 months
sequentially, then month 12, month 14, month 17, month 20, month 24, and finally
month 30. In the previous example, the child was found to be 15 months old, which is
not included in the listed months. In this case, the test starts from month 14.

4. All items begin with Posture (P), followed by Coordination (C), then Language (L), and
finally Social Skills (S). The first item under Posture (P) for month 14 is "P31", which
refers to "walking independently with ease," and "P32", which refers to "climbing four
steps on a staircase." If the child can perform both tasks, the test proceeds to
Coordination (C). If the child fails to complete P31 and P32, the test moves down to the
previous level (month 12) while staying within the Posture category. This process is
repeated for all items.

d- Instructions:

There are no specific instructions, as this test essentially involves recording responses.
The examiner observes whether the child is able to perform the task corresponding to
their age or not, either by having the child attempt it or by asking the mother.

f- Scoring:

> A (+) signis given if the child successfully performs the action.
> A (-)sign is given if the child is unable to perform the action.

> A (+/-) sign is given in case of uncertainty.

When all Posture (P) items for a given month receive (+) marks, they are recorded in the
designated section of the scoring table, as follows:
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Table (03): Scoring Sheet from the (BLR-E) Test.

P C L S
pts | items | pts | items pts Items pts items
%? 73
72 98 - 67 | — 51
66 9 61 45
s 5]
60 82 |——
- - 47 | —— 39
56 78 43 | ——
74 39
52 71 | — 36 | 35
49 |/ 68 |— 33 |/ 32 | —
65
46 gg - 30 29
45 |— [ 27 26
53
51 | ——
24
40 49 |/
38 |—— 47 |—— 22 | 23
45
43
36 41 | —
34 |— |30 |— [ 2| |2
32 |7/ 37 |—
35
30 34 |—
20 |—— |33 |— | 16 "
28 |/ 32 |/
31
27 30 |—
26 |—— |20 |— | 15 | —
25 |7/ 28 |
27
24 26 |—
23 |— 25 |/ 1;" - 15
22 |7/ — 24
2 — =
22 |7 14
19 - 12 -
18 |—— 21 13
20
17 19 |——
16 |— 18 | — 13 - 12
15 |— 17
16 9 11
ig 15 | 8 | —— 10
14 9
13
12 12 7
11 | — 11 6 | —— 8
10 |— 10
9 9 7
8 |/ 8 [— 6
7 7 5 5 | —/
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6 6
5 |7/ 5 |7/ 4 4
4 4 3 3
1 month 1 month 1 month 1 month

e- Calculation Method:

After filling in the scoring table, the obtained scores are recorded in the following table:

Table (04): Growth Index in Months After Conducting the BLR-E Test.

P C L ) Global

Number of Points
AD in Months
AD in Days
QD
e The highest
number recorded in the scoring table for the Posture (P) items is transferred to the

previous table, and the same process is applied to all other domains.

e The "AD en mois" (Age Development in Months) column is filled with the month at
which the test stopped for each domain.

e The four numbers in the "AD en mois" column are then summed and divided by 4, with
the resulting value representing the child's age in months.

e The two remaining columns were not used in this study.
2- Presentation of the Second Test: Visuomotor Coordination Exercises

These exercises were derived by Brunet and Lézine through their experiments on samples
of typically developing children aged 1 month to 3 years to study motor development and
determine at which month a child is capable of performing specific actions. From their
perspective, these exercises allow for individual or group assessments, helping to identify
normal sensorimotor development based on age in months. Their experiments assessed
infants' abilities in the early months (before 6 months) by testing rolling onto the stomach,
sitting position, rolling onto the back, auditory response, visual response, and manual
response. From 6 months onward, the assessment included sitting, standing, and walking
age, hand-auditory response, hand-visual response, and other related reactions.

a- Purpose of Using These Exercises in the Study

The exercises used in this study focus exclusively on the hand-visual response, derived from
the experiments of Brunet and Lezine on typically developing children. The objective is:

1. The first sign of spontaneous movements, particularly hand movements, appears during
the fetal stage. By the 10th week, the fetus performs hand-to-face contact, and by the
12th week, it engages in thumb sucking, which marks the early stages of visuomotor
coordination.
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2. After birth, the child begins to explore the external world through their senses, and the

coordination between these senses helps establish early relationships between separate
objects. This enhances the child’s adaptive behavior and reinforces interactive models
linked to intelligence.

. The pre-assessment using the BLR-E test revealed significant delays in the coordination

domain, despite the fact that typically developing children begin coordinating their
senses as a whole from the sixth month, according to Brunet and Lézine.

b- Test Principle

These exercises are applied after determining the growth index of the cases using the
BLR-E test, with the aim of improving visuomotor coordination.

c- Test Materials

The materials used are derived from some tools of the BLR-E test, including: Blocks ,
Ring, Rattle, Cup, Small discs, Throwing toy.

d- Test Application Method

After administering the BLR-E test, the child's growth index (in months) is determined.
Then, visuomotor coordination exercises are applied according to the age obtained from
the pre-assessment.

For example, if a child is 30 months old, but the BLR-E test results indicate a
developmental age of 7 months, the exercises start at the level of a typically developing
7-month-old child. Once the child successfully performs these actions, the exercises
progress to the next month's level.

I. Presentation and Analysis of Study Results:

Observations:

1. During the pre-assessment, testing begins from the month corresponding to the child’s

actual age. In the post-assessment, testing starts from the month following the last
successfully completed month in the pre-assessment.

Blank spaces where none of the following marks (+), (-), or (+/-) appear indicate that
the child did not reach those items, whether in the pre- or post-assessment.

Presentation and Analysis of Case 1 Results:

1. Presentation of Case 1 Results:

The child (H) is 1 year and 3 months old (15 months) and has been diagnosed with spastic
diplegia, a form of cerebral palsy. After administering the pre-assessment on 01-12-2021,
the following results were obtained:

Table (05): Pre-Assessment Results for Case 1.

Success or
Failure

Items

Two Months
Lying on the stomach, lifting the head and shoulders

P1
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Keeping the head upright when lifted by the forearms............cccocoiiiiinniiciieenns P2
Rolling to the side when lying on the back..........cccccoovvivveeieieciceccve e P3
+ Visually tracking @ MOVING PEISON.......c..cveieuieeieiereste ettt se e sre e enns C1
+ Visually tracking a ring from one side to another...............cccoeveveeiceeccececee Cc2
+ Sitting and turning the head to follow a slowly disappearing obje...........c.ccccccevvunnee. C3
+ Responding to sound by stopping MOVEMENL.........cccoveiieieeeeeeeeeceeeeeeee e L1
+ Using two different sounds or producing consecutive vowels............cccccevenn.... L2
+ Laughing with the examiner when SPOKEN t0..........cccecivieieiiiiinicrecc e S1
+ Motor reaction when an 0bject apProaches.........oecvveiveireieiiiiieeeies e S2
Three Months
+ In a sitting position, keeping the head upright without imbalance...............cc.ceceeuene.. P4
+ Lying on the stomach, supporting the body with the forearms.............ccccocevvineenenn. P5
+ Lifting the head and shoulders when moving into a sitting position...............ccc.cce.... P6
+ Looking at a cube placed onthe table............ccooiiiiiiiiee e c4
- Lying on the back, firmly grasping a rattle with involuntary movements............... C5
- Playing with the examiner's NANAS..............c.coooeevieiiiiiineccecee e C6
+ Making sounds when the examiner speaks and laughs..........c.cccoveeevieieicccceiccvennn L3
+ Making movements when food (bottle) is being prepared.......c..ccccceevecveieivivennene. S3
- Laughing QUL TOUG.............ooiiie e S4
+ ReCcOgNIZINg @ NEBW PIACE.........c.ecoviereeeiieieeie ettt e ereeas S5
Four Months
+ Lying on the back, keeping the legs extended............ccoveirivines eveeier veeereeereienen P7
- Lying on the back, making movements to remove a towel placed on the head........ P8
Remaining seated With slight SUPPOIt.........c.oooveiiiiiiiiiciet e s e, P9
Looking at discs placed on the table............ooieieiie it et et e e, C7
Lying on the back, shaking the rattle placed in the hand and looking at it.................. C8
Lying on the back, making movements to grab the ring............cccoooveevicieiiiiircnnn. C9
Grasping @ ViSibIe CUDE..........cooiiiiieicecceee et C10
- Turning the head to look at the person speaking...........ccceces vevevver cevevier coveeverieienns L4
- Showing different facial expressions: laughing, crying, anger, or joyful shouting..... L5
Recognizing tWo DOOY PArtS..........cccveieeiiiiiieiieeei ettt S6

» After administering the post-assessment for Case 1 on 21-05-2022, the following results
were obtained:

Table (06): Post-Assessment Results for Case 1.

Success or Items
Failure
Three Months
+ In a sitting position, keeping the head upright without imbalance............c..ccccoeu..... P4
+ Lying on the stomach, supporting the body with the forearms...........ccccevevvenrennnn. P5
+ Lifting the head and shoulders when moving into a sitting position......................... P6
+ Looking at a cube placed on the table.............cccoiiiiiiin e, c4
+ Lying on the back, firmly grasping a rattle with involuntary movements................. C5
+ Playing with the examiner's RaNdS............cccooeireinieinei e C6
+ Making sounds when the examiner speaks and laughs................ccocvveieniininiinnnnns L3
+ Making movements when food (bottle) is being prepare...........ccocveeevieieniinienennnn, S3
+ Laughing QUL TOUG..........c.oiueiiieiee et et ennen S4
+ Recognizing @ NEW PIACE. ..........c.coveuieieiiiiieieieie et s S5
Four Months
+ Lying on the back, keeping the legs extended...............ccooiienininiiiiniiine e p7
- Lying on the back, making movements to remove a towel placed on the head ....... P8
- Remaining seated with Slight SUPPOIT..........c.cviiiiiiiinieee e P9
- Looking at discs placed on the table.............ccooviiiiiiiiiiiii e C7
- Lying on the back, shaking the rattle placed in the hand and looking at it................. c8
+ Lying on the back, making movements to grab the ring..........ccccovevvevieiceencneeen. C9
+ Grasping a VisSibIe CUDE.........coiiiie e C10
- Turning the head to look at the person speaking............cocoevverereniiciniinienieee e L4
+ Showing different facial expressions: laughing, crying, anger, or joyful shouting..... LS
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| - IR AT s — S6 |
2- Quantitative Analysis of Case 1 Results:
Table (07): Partial and Overall Growth Index After the Pre-Assessment for Case 1.

Posture (P) Coordination Language (L) Social (S) Total
©)
Numper of 09 06 05 04 24
Points
Growth Index in
Months (AD) 03 02 03 02 02

From the following table, it is evident that the case exhibits significant delays across all
functions, leading to a lower growth index compared to typically developing peers. While the
child's actual age is 15 months, the growth index is only 2 months, resulting in a delay of 13

months.

> In the Posture (P) domain, the child scored 9 points, corresponding to a growth index of 3

months, indicating a 12-month delay compared to a typically developing child.

» Inthe Coordination (C) domain, the child scored 6 points, with a growth index of 2 months,
resulting in a 13-month delay.

» In the Language (L) domain, the child scored 5 points, corresponding to a growth index of
3 months, with a 12-month delay.

> Inthe Social (S) domain, the child scored 3 points, with a growth index of 2 months, leading
to a 13-month delay.

» The overall score was 24 points, whereas the expected score for a typically developing

child is 87 points.

After determining the child's actual growth index, rehabilitation intervention was implemented
using the second tool, which consisted of visuomotor coordination exercises. Although these
exercises typically start at 6 months, given that the child's growth index was only 2 months, the
intervention began with visual reaction and manual reaction exercises corresponding to 3
months, as an initial step toward coordination development. This decision was made after
confirming that the child could perform first-month actions. The exercises applied were as

follows:

Table (08): Visual Reaction and Manual Reaction Exercises for the Third Month.

Item

Performing the Action in the Third Month

Visual Reaction

e Looking at a cube placed on the table.

Turning the head to follow a slowly disappearing object (or

tracking a suspended ring).

Manual Reaction

Firmly holding the rattle in hand.
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Results Obtained in the Post-Assessment Conducted on 21-05-2022:
Table (09): Partial and Overall Growth Index After the Post-Assessment for Case 1.

Posture (P) Coordination Language (L) Social (S) Total
©)
Number of 09 09 07 07 32
Points
Growth Index in
Months (AD) 03 03 04 03 03

The table presents the results obtained five and a half months after the pre-assessment was
conducted on the same Case 1. From the table, the following observations can be made:

» Posture (P) domain: The child scored 9 points, with a growth index of 3 months,
indicating a 12-month delay.

» Coordination (C) domain: The child scored 9 points, with a growth index of 3 months,
resulting in a 12-month delay.

» Language (L) domain: The child scored 7 points, with a growth index of 4 months,
showing a 11-month delay.

» Social (S) domain: The child scored 7 points, with a growth index of 3 months, leading to
a 12-month delay.

The total score obtained was 32 points, whereas the expected score for a typically developing
child is 87 points.

Representation of Coordination Results in the "BLR-E™ Test for Pre- and Post-
Assessment:

Table (10): Coordination Domain Results in Pre- and Post-Assessment for Case 1.

. Growth Index in
Number of Point
. nes Months (AD)
Coordination Domain in the Pre-Assessment Conducted on 01- 06 0
12-2021.
Coordination Domain in the Post-Assessment Conducted on 21- . 03
05-2022.

From these results, it is evident that Case 1 showed an increase in the growth index from 2
months to 3 months, gaining 1 month over a period of 5 and a half months. Additionally, the
score increased from 6 points to 9 points, with a difference of 3 points,

3- Qualitative Analysis of the Pre-Assessment Results:

The test was conducted starting from the 16th month, which corresponds to the child's actual
age, beginning with the Posture (P) domain. However, no reaction was observed, leading to a
gradual regression to lower age levels. The first response was detected at the 5th month, where
the child was able to perform one out of two posture tasks:
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e Lying on the back and raising the arms and legs.

This, however, did not confirm the child's developmental age, prompting a further
regression to the 4th month, where the child managed to complete one out of three tasks:

e Lying on the stomach and keeping the legs extended.

At the 3rd month, the child successfully performed all three posture tasks. The test then
moved to the Coordination (C) domain in the same month, where the child could not
complete any tasks. Consequently, the test regressed to the 2nd month, where the child was
able to complete all coordination tasks.

The Language (L) domain was then tested, starting from the 2nd month (as the child had
stopped at this stage in the Coordination domain). The child was able to complete all
language tasks for this month, leading to an assessment of the 3rd month, where the child
also successfully completed all tasks. However, at the 4th month, the child was unable to
perform two tasks:

e Turning the head to look at the person speaking.
e Displaying different facial expressions (joy, discomfort, and anger).

Finally, in the Social (S) domain, starting from the 2nd month, the child was able to
complete two tasks:

e Laughing with the examiner as a response indicating understanding of speech.

e Showing a motor reaction when an object approaches.

Upon testing the 3rd month, the child was unable to complete any of the assigned tasks
for that level.

b- Implementation of Visuomotor Coordination Exercises

After conducting the pre-assessment and determining the child's capabilities and limitations in
posture, coordination, language, and social interaction, the rehabilitation program was initiated
using visuomotor coordination exercises. These exercises were derived from Brunet and
Lézine's experiments on typically developing children aged 1 month to 3 years, aimed at
assessing sensorimotor development.

Initially, the child was unable to focus on a cube placed on the table and showed no attention
toward it. However, when the cube was lifted and repeatedly tapped on the table, along with
calling the child’s name and instructing them to look at the cube, the child gradually began to
respond.

Due to the child’s motor difficulties, they were positioned correctly with their head stabilized,
allowing better visual engagement with objects. However, when an object moved out of their
visual field, the child was unable to turn their head to track it and could only respond by moving
their eyes toward it.

Regarding firmly holding the rattle, initially, the child could not grasp it for even a second.
Through gradual practice, where the toy was placed in the child's hand while gently holding
their fingers closed around it, the child began learning to hold it independently for a few
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seconds. These exercises were repeated without progressing to the next set of exercises, as the
child had not yet mastered some basic tasks.

c- Post-Assessment

The post-assessment began at the month where the child had previously stopped progressing.
In the Posture (P) domain, at month 4, the child was unable to perform the task of lying on the
back and making movements to remove a towel placed on the head, showing no response, which
led to stopping at this level. The test then moved to the Coordination (C) domain at month 3,
where the child successfully completed all tasks, including looking at a cube placed on the table.
Various techniques were used to stimulate the child’s attention, as previously mentioned, and
the child eventually responded by looking at the cube. For the second task, lying on the back
and firmly grasping a rattle with involuntary movements, the child was able to hold the rattle
but not as strongly as a typically developing child, and only shook it with involuntary
movements. In the final task, playing with hands alongside the examiner, the child initially
showed no response, but after repeated tapping of the examiner’s hand against the child's, the
child gradually started making involuntary movements when their hand was placed over the
examiner’s hand.

Upon progressing to month 4, the child’s performance varied. In the task looking at a disc
placed on the table, it was unclear whether the child was directly focusing on the disc, so a (+/-
) score was given. For the task lying on the back, shaking the rattle placed in the hand while
looking at it, the child could shake the rattle involuntarily but did not follow its movement with
their gaze. In the final task lying on the back and making movements toward a suspended ring,
the child only looked at the ring without making an effort to reach for it. Although there was
some improvement in the month 4 coordination tasks, the child’s growth index remained at
month 3.

For the Language (L) domain, testing started directly at month 4, where the child showed partial
head movement in response to a speaker, particularly when searching for their mother’s voice.
To verify this, the child was called from different directions opposite their gaze. Regarding
facial expressions (joy, discomfort, anger), the child was able to express all emotions.

In the Social (S) domain, testing began at month 3, where the child showed responses in the
task making movements during meal preparation (bottle feeding). Regarding laughing with
sound, the child produced a faint sound, unlike a typically developing child. In the final task
recognizing a new environment, the child successfully responded and even began crying when
the mother left speech therapy sessions.

2- Case 2:

The child (A) is 1 year and 5 months old (17 months) and has been diagnosed with spastic
quadriplegia, a form of cerebral palsy. After conducting the pre-assessment on 23-02-2022, the
following results were obtained:

Table (11): Pre-Assessment Results for Case 2.

Success or Item
Failure
Three Months
+ In a sitting position, keeping the head upright without imbalance..................... P4
+ Lying on the stomach, supporting the body with the forearms.......................... P5
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+ Lifting the head and shoulders when moving into a sitting position.................. P6
+ Looking at a cube placed on the table...........cccoovoviiinieiiiciiccceceeee C4
+ Lying on the back, firmly grasping a rattle with involuntary movements......... C5
+ Playing with the examiner's hands...........ccccooevveieiiieeccceceeeeeee e C6
+ Making sounds when the examiner speaks and laughs.............cccccoevviericrennenn. L3
+ Making movements when food (bottle) is being prepare............ccccceevevveeenrennn. S3
+ Laughing QUL TOUG...........ooviieieeeeee ettt S4
+ Recognizing @ NEW PIACE..........civieirieieiieieiese sttt saeeea S5
Four Months
+ Lying on the back, keeping the legs extended.............ccocooeriennennenneniecne, p7
- Lying on the back, making movements to remove a towel placed on the head.. P8
+ Remaining seated with slight SUPPOIt...........cccoiiiiiiiniececee e P9
- Looking at discs placed on the table.............ccoo i o
+ Lying on the back, shaking the rattle placed in the hand and looking at it............ c8
- Lying on the back, making movements to grab the ring..........cccccocoeevvivvveenennne. C9
- Grasping a ViSible CUDE............coo i C10
- Turning the head to look at the person speaking............cccccceveevvevenesiveinsiesnenennn. L4
+ Showing different facial expressions: laughing, crying, anger, or joyful
- SNOULING ot L5
Recognizing two bOdY Parts...........cc.cceeuieriiiiiiiiiiie e S6

e Results of the Post-Assessment Conducted on 18-05-2022: The following results were
obtained:

Table (12): Post-Assessment Results for Case 2.

Success or Item
Failure
Three Months
+ In a sitting position, keeping the head upright without imbalance.............c.ccccoceivrnnene. P4
+ Lying on the stomach, supporting the body with the forearms............c.cccovveireinennnnn. P5
+ Lifting the head and shoulders when moving into a sitting position............cc.c.ccocvevee. P6
+ Looking at a cube placed onthe table...........occoviiiiiiic e c4
+ Lying on the back, firmly grasping a rattle with involuntary movements..................... C5
+ Playing with the examiner's hands............cccooiiiiieiiiiececeeeeeeee e C6
+ Making sounds when the examiner speaks and laughs............c..cccoeviieiivincie e, L3
+ Making movements when food (bottle) is being prepare.........c.ccccooevevvievievievieeneennee. S3
+ Laughing QUL TOUG..........cooviircce ettt S4
+ ReCOgNIZING @ NEW PIACE. ........cc.ecueeiiciiieiece et ettt eveeeaenean S5
Four Months
+ Lying on the back, keeping the legs extended..............ccoeverieiienienncisee e P7
+ Lying on the back, making movements to remove a towel placed on the head .......... P8
+ Remaining seated wWith slight SUPPOIT...........cccoiiiriiiiice e P9
+ Looking at discs placed on the table............coooiiiiiniiie e c7
+ Lying on the back, shaking the rattle placed in the hand and looking at it.................... C8
+ Lying on the back, making movements to grab the ring..........cccceeeviiiiiinneneenennn, C9
+ Grasping a VisSible CUDE.........oooii s C10
+ Turning the head to look at the person Speaking............ccoeceeeeiireneneneieincse e L4
+ Showing different facial expressions: laughing, crying, anger, or joyful shouting........ L5
- Recognizing tWo DOAY PArtS..........ccceieieiiiiieie sttt vttt ere e eb e seens S6
Five Months
+ Lying on the back, moving 1egs and arms..............ceceeveieuineieneeneeeese et P10
- Standing: lifting the child by the forearms and their attempt to raise their body........... P11
- Grasping a cube in one hand while looking at another............c..ccccoveviiviecerienieieeen, Cl11
+ Reaching towards an offered ODJECL.............coocieiiiiiicce e C12
-/+ Sitting: grasping a shaking ring in front of them.............ccoovoviiii i, C13
+ Laughing and babbling while playing With tOyS.............ccccnviiinniniieeeee e L6
+ Showing attention to external noises (music, shouting, etC.).......ccccoeveieivievieeciereennn, L7
-/+ Laughing in front 0f @ MIITON...........cooiiiieieec et S7
Responding negatively or crying when seeing SOmeone move away..............cccoeeeeenene. S8
Clearly distinguishing between family members and strangers...........ccccoeevveevenenen. S9

1034



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.48047/intjecse/v16i5.101 ISSN: 1308-5581 Vol 16, Issue 05 2024

Quantitative Analysis of Case 2 Results:

Table (13): Partial and Overall Growth Index After the Pre-Assessment for Case 2.

Posture (P) Coordination Language (L) Sacial (S) Total
©)
Numper of 09 07 05 04 29
Points
Growth Index in
2 2 2
Months (AD) 03 0 03 0 0

From the following table, it is evident that Case 2 exhibits significant delays across all
functions, resulting in a growth index much lower than that of typically developing peers. While
the child's actual age is 17 months, the growth index is only 2 months, indicating a delay of 15
months.

The pre-assessment results showed the following scores:

e Posture (P): 9 points, with a growth index of 3 months.

e Coordination (C): 7 points, with a growth index of 2 months.
e Language (L): 5 points, with a growth index of 3 months.

e Social (S): 4 points, with a growth index of 2 months.

The overall score was 29 points, with a growth index of 2 months, while the expected score for
a typically developing child is 87 points.

As for the results obtained in the post-assessment, conducted on 18-05-2022, three and a half
months after the pre-assessment, they are presented in the following table:

Table (14): Partial and Overall Growth Index After the Post-Assessment for Case 2.

Posture (P) Coordination Language (L) Social (S) Total
©)
Number of Points 09 09 07 07 32
Growth Index in
03 03 04 03 03
Months (AD)

From the post-assessment results, it is observed that the case scored 32 points, with a growth
index of 3 months, indicating an overall improvement of 1 month over 3.5 months since the
pre-assessment.

The table presents the results obtained 3.5 months after the pre-assessment for the same case.
The findings are as follows:

e Posture (P): No improvement in this domain, as the child maintained the same score of 9
points and a growth index of 3 months in the post-assessment.

e Coordination (C): Notable improvement, with the child’s score increasing from 7 points
in the pre-assessment to 9 points in the post-assessment, reaching a growth index of 3
months.
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e Language (L): Significant progress, as the score increased from 5 points in the pre-
assessment to 7 points in the post-assessment, with a growth index of 4 months.

e Social (S): Marked improvement, with the score rising from 4 points in the pre-assessment
to 7 points in the post-assessment, reaching a growth index of 3 months.

The overall score obtained was 32 points, while the expected score for a typically developing
child remains 87 points.

e Representation of Coordination Results in the "BLR-E" Test for Pre- and Post-Assessment:

Table (15): Coordination Domain Results in Pre- and Post-Assessment for Case 2.

Growth Index in
N f Point:
umber of Points Months (AD)
Coordination Domain in the Pre-Assessment Conducted on 23- 07 0
02-2022.
Coordination Domain in the Post-Assessment Conducted on 18-
05-2022 09 03

From these results, it is evident that Case 2 showed an increase in the growth index from 2
months to 3 months, gaining 1 month over a period of 3.5 months. Additionally, the score
increased from 7 points to 9 points, with a difference of 2 points.

a- Qualitative Analysis of the Pre-Assessment Results

The test was conducted starting from month 17 in the Posture (P) domain, but the child was
unable to perform any actions until month 4, where they were able to:

e Lie on the stomach while keeping the legs extended.
e Remain seated with slight support.

However, the child was unable to perform the action of removing a towel placed on the head
while lying on the back, so the test moved down to month 3, where the child successfully
completed all posture tasks.

The test then progressed to the Coordination (C) domain at month 3, where the child was able
to complete all tasks, prompting a transition to month 4. At this stage, the child was only able
to perform one of four tasks, specifically:

e Lying on the back, shaking a rattle placed in the hand while looking at it.

Following this, the test moved to the Language (L) domain, starting from month 3, where the
child could perform the task of producing sounds when the examiner laughed or spoke. This
led to a transition to month 4, where the child was unable to perform one of three tasks,
specifically:

e Turning the head to look at the person speaking.
As a result, the partial growth index was estimated at 3 months.

Finally, the test progressed to the Social (S) domain, starting from month 3, where the child
successfully completed all tasks, leading to a transition to month 4, where they were unable
to complete the task of identifying two body parts.
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b- Visuomotor Coordination Exercises:

For Case 2 (Azeddine), the visuomotor coordination exercises were implemented starting from
month 3. Initially, the child was able to look at the cube placed on the table without difficulty.
However, when asked to turn the head to track a slowly disappearing object, the child initially
showed slight head movement, relying mostly on eye tracking until the object was out of sight.

After multiple attempts, the child began turning the head in one direction only, keeping the head
predominantly positioned to the right side of the body. When the head was turned to the left
side and the child was prompted to track the moving object, they were able to do so. However,
tracking in the opposite direction remained difficult.

Regarding holding the rattle, the child was able to grasp it well. This improvement was
expected, as the pre-assessment results showed that in the Coordination (C) domain at month
4, the child successfully completed all tasks except one. Given the test protocol, if a child
fails a task at a given month, the test must regress to a lower level, which is why the growth
index was initially recorded at month 3.

Following the observed improvement, the month 6 exercises were introduced, including:
e Grasping a shaking ring with the hand.
e Lifting a cube observed on the table.
e Holding a cube in each hand while looking at a third cube.

For these exercises, the child was unable to grasp any object with the hand. However, they
began displaying reactions and attempts to reach for the object, moving their hand with
uncoordinated, spontaneous movements.

c- Post-Assessment:

The post-assessment began at month 4, where the child successfully completed the Posture (P)
tasks, earning (+) scores for lying on the stomach while keeping the legs extended (P7) and
lying on the back and making movements to remove a towel placed on the head (P8). However,
upon moving to month 5, the child was unable to complete any task except for moving the legs
and arms, resulting in a partial growth index for Posture (P) remaining at month 4. In the
Coordination (C) domain, improvements were observed at month 4, as the child was able to
look at the discs placed on the table and make movements to reach for a ring while lying on the
back, allowing for progress to month 5. At this stage, the child looked at a visible cube and
attempted to grasp it, sometimes moving their hand toward the cube or briefly holding it before
dropping it. However, the child was unable to grasp a cube while looking at a second one but
could reach toward an offered object. When sitting with a shaking ring in front of them, the
child attempted to bring the hand closer but could not grasp it, leading to the growth index for
Coordination (C) remaining at month 4.

For the Language (L) domain, testing started at month 4, where the child successfully turned
their head toward a speaking person, allowing a transition to month 5. Here, the child's response
to laughing in front of a mirror was incomplete, resulting in a (+/-) score, as they stared into the
mirror for an extended period with a different facial expression but without a clear smile,
keeping the growth index for Language (L) at month 5. Finally, in the Social (S) domain, testing
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started at month 4, but the child was unable to complete the task of identifying two body parts,

leaving the growth index for Social (S) at month 3.
3- Case 3:

The child (Y) is 1 year and 8 months old (20 months) and has been diagnosed with spastic
diplegia, a form of cerebral palsy. After conducting the pre-assessment on 20-02-2022, the

following results were obtained:

Table (16): Pre-Assessment Results for Case 3.

Success Items
or failure
Seven Months
Remaining seated momentarily without support (approximately two seconds) ..........ccceevvervrererienns P15
Sitting with assistance, lifting a towel placed onthe head...........c.cccccooviiiiviiii s P16
Attempting to move by supporting on the knees and pushing with the forearms...............ccoevvvenennen. P17
Bringing the OOt t0 the MOULN.............iii et P18
Holding two cubes, 0ne in @aCh NANM............cooieirieiic s C18
+ Searching for a spoon that has fallen..............ccvoviiieii i e C19
+ Exploring the rattle With attention............ccooeirieiriii e et C20
+ Using vocal expressions, gestures, or crying to attract attention............c.ccoovoevoeneniecninie e, L10
+ Actively participating in PIAY. ........ooeveiiii e e et S11
Playing DY thrOWING TOYS......c.eiueiiieiie ettt ettt et ete e eseneesentereneeseneans S12
Eight Months
+ Lying on the stomach, lifting the towel placed on the head..............cccooeiveiiiiie i, P19
+ Rolling from a supine (back) position to a prone (stomach) position..........cccceceevvevierecieeniese e, P20
+ Sitting without support, lifting the towel placed on the head............c.cccooviieiieiiiiei s P21
- Grasping discs USING the tNUMID...........coiii i ettt e ere s c21
+ Playing by striking two 0DJECS tOQELNEL........c..icieiiceeeeeee e e Cc22
+ Pulling a ring toward themselves USING @ SIHNG........c.oocieiieiiiee e e C23
+ RINGING @ 0BT ..o ettt ettt sttt sa et st tesaeteneeseneas C24
+ Clearly pronouncing several VOWEl SOUNCS..............c.cooiriiiiiiriie et L11
+ Responding to a familiar WOIG................ocooiiiiiiie e et eve et seenens L12
+ Reacting when their toys are NidAeN...............ccoovivviiriiiieicii e e S13
Nine Months
- Clear movements in transitioning between POSItIONS. ............ccccvivvivvieiiirierieie e p22
+ Standing With @SSISTANCE. ........ccieiiiiie ettt ettt eetestee st e beeaseereeneeereenas P23
- Lifting by the forearms and making walking MOVEMENLS...........ccccveviiiviie i P24
Holding a third cube while releasing one of the two previously held cubes.........c..cccovveveviiiecnennn. C25
Grasping a disc between the index finger and thumb............c.ccovovieiiiii e C26
Finding a toy hidden Under @ tOWEL...........ccvvii it et c27
Placing a ring back onto @ DOAId.............c.ooviiiiiece ettt Cc28
- USING repeated SYHADIES. ..........c.voiiieee et v bbbttt eae e L13
+ SROWING FESISTANCE. ...ttt b e b ettt st et ea et be st et et be e ebeneesenees S14
Picking up a piece of food with fingers from a plate, drinking independently from a bottle, or drinking
- from a cup while stable (success in at least one of these three tasks)............................oo. S15

e Theresults of the post-test application for the third case on 28-05-2022 yielded the following

outcomes:

Table (17): Post-test results for the third case.

Success or Items
failure
Eight Months
Lying on the stomach, lifting the towel placed on the head...............cccoocerieninrencnnee. P19
Rolling from a supine (back) position to a prone (stomach) position............c........... P20
Sitting without support, lifting the towel placed on the head..............c.ccoceieiernnnns P21
+ Grasping discs using the thumb..............ccocoiiiiiiiiiiiiee e C21
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+ Playing by striking two objects tOgether............ccoveveeiciiiiieieeceee e C22
+ Pulling a ring toward themselves using a String...........ccccoevevevvienienieieeeeeeeeeeeeee C23
+ RINGING @ DBIL....oceieee ettt C24
Clearly pronouncing several VOWel SOUNGS.............c.ccooievieieiveineieiens ceeveeeeeieeeene, L11
Responding to a familiar WOord..............cccocoieieiiiiii i L12
Reacting when their toys are hidden..................c.ccovivvivineieicieceiie e S13
Nine Months

- Clear movements in transitioning between positions................cccoevevececeeeeceeneene. P22
+ Standing With @SSISTANCE. ........c.ovuiriiiiiiiree e P23
+ Lifting by the forearms and making walking movements............c..ccocoevvevierenieienenne. P24
- Holding a third cube while releasing one of the two previously held cubes.............. C25
-+ Grasping a disc between the index finger and thumb............c..cocoviiiiiinineienee. C26
+ Finding a toy hidden under a towel.............cccooeiiiiiiiiiee e Cc27
-+ Placing a ring back onto a board..............cocoevevirieiiiiiiiee e Cc28
+ Using repeated SYHIabIES. ............coooveieeiiee e L13
+ SNOWING FESISTANCE. ..ottt eeeve et e e eaeeeseteete et eeaeetenneaeas S14

Picking up a piece of food with fingers from a plate, drinking independently from

+ a bottle, or drinking from a cup while stable (success in at least one of these three
TS ) . . et S15

Quantitative Analysis of Case 3 Results:

The child (), aged 20 months, has been diagnosed with spastic diplegia, a form of cerebral
palsy. The pre-assessment was conducted on 20-02-2022, and the post-assessment was
conducted on 28-05-2022, after a period of 3 months and 8 days. The results are presented in
tables, starting with the pre-assessment results:

Table (18): Partial and Overall Growth Index After the Pre-Assessment for Case 3.

Posture (P) Coordination Language (L) Social (S) Total
(©)
Number of Points 09 08 07 06 30
Growth Index in
Months (AD) 07 07 07 07 07

From the following table, it is evident that Case 3 exhibits significant delays across all
functions, resulting in a growth index much lower than that of typically developing peers. While
the child's actual age is 20 months, the growth index is only 7 months, indicating a delay of 13
months.

The pre-assessment results showed the following scores:

e Posture (P): 9 points, with a growth index of 7 months.

e Coordination (C): 8 points, with a growth index of 7 months.

e Language (L): 7 points, with a growth index of 7 months.

e Social (S): 6 points, with a growth index of 7 months.

The overall score was 30 points, with a growth index of 7 months.

As for the results obtained in the post-assessment, conducted on 28-05-2022, 3 months and 8
days after the pre-assessment, they are presented in the following table:

Table (19): Partial and Overall Growth Index After the Post-Assessment for Case 3.
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Posture (P) Coordination Language (L) Sacial (S) Total
©)
Number of Points 09 09 08 08 32
Growth Index in
Months (AD) 07 08 08 08 08

From the post-assessment results, it is observed that Case 3 scored 32 points, with a growth
index of 8 months, indicating an overall improvement of 1 month over a period of 3 months
and 8 days.

The results obtained in each domain were as follows:

e Posture (P): No improvement in this domain, as the child maintained the same score of 9
points and a growth index of 7 months in the post-assessment.

e Coordination (C): Noticeable improvement, with the child’s score increasing from 8 points
in the pre-assessment to 9 points in the post-assessment, reaching a growth index of 8
months.

e Language (L): Improvement observed, with the score increasing from 7 points in the pre-
assessment to 8 points in the post-assessment, with a growth index of 8 months.

e Social (S): Significant progress, as the score rose from 6 points in the pre-assessment to 9
points in the post-assessment, reaching a growth index of 8 months.

The overall score obtained was 32 points, while the expected score for a typically developing
child is 87 points.

Representation of Coordination Results in the "BLR-E"™ Test for Pre- and Post-
Assessment:

Table (20): Coordination Domain Results in Pre- and Post-Assessment for Case 3.

Growth Index in
N f Poi
umber of Points Months (AD)
Coordination Domain in the Pre-Assessment Conducted on 20- 08 07
02-2022.
Coordination Domain in the Post-Assessment Conducted on 28- 09 08
05-2022.

From these results, it is evident that Case 3 showed a growth index increase of one month over
a period of three and a half months. Additionally, the score increased from 8 points to 9 points,
with a difference of 1 point.

a- Qualitative Analysis of the Pre-Assessment Results

The assessment began at the actual age of 20 months, where the child was unable to perform
any tasks until month 9, at which point they were able to complete one out of three tasks,
specifically standing with assistance. At month 8, the child successfully performed all tasks,
including lying on the stomach and lifting the towel from the head, rolling from a supine to
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a prone position, and sitting without support while lifting the towel from the head. In the
Coordination (C) domain, at month 8, the child was unable to grasp discs using the thumb
but completed the remaining tasks, which was not enough to assign a growth index of 8
months, leading to a regression to month 7, where the child successfully completed all tasks.
In the Language (L) domain, at month 7, the child was able to use vocal expressions,
gestures, or crying to attract attention, allowing a transition to month 8, where they
successfully completed two tasks: clearly pronouncing several vowel sounds and responding
to a familiar word. However, at month 9, the child was unable to use repeated syllables,
which kept the growth index at month 8. For the Social (S) domain, the child reacted when
their toys were hidden at month 8, progressed to month 9, and showed resistance during play
or facial massage by grasping and attempting to remove the examiner’s hand. However, the
child was unable to pick up food from a plate or drink independently, keeping the growth
index at month 8.

b- Visuomotor Coordination Exercises:

We applied exercises corresponding to month 6, despite the child's growth index being 7
months. After implementing these exercises, we found that the child was able to perform all
the required actions, allowing us to progress to the month 9 exercises, which included:

e Lifting an overturned cup and retrieving a hidden cube.
e Grasping a disc between the index finger and thumb.
e Pulling aring using their own method.

At this stage, the child was unable to grasp these objects properly. When attempting to lift
the overturned cup, they either knocked it over and simply looked at it or, if the cup tilted
but remained in place, they attempted to grasp it from the opening's edge. Regarding
grasping the disc between the index finger and thumb, the child was unable to complete this
action, even when the examiner placed the disc between the child's fingers, as it would
quickly fall. In terms of pulling the ring using their own method, the child tried various ways
to grab it but was unable to hold it directly or move their hand toward it in a coordinated
manner.

c- Post-Assessment

The post-assessment began in the Posture (P) domain at month 9, where the child
successfully performed lifting by the forearms and making walking movements. However,
they were unable to perform clear transition movements, so the growth index remained at
month 8.

In the Coordination (C) domain, testing started at month 8, where improvements were
observed in grasping discs using the thumb, although the child's grasping method differed
from that of a typically developing child. Since the child had already achieved this in the
pre-assessment, the test progressed to month 9. Here, the child was unable to hold a third
cube while releasing one of the two previously held cubes. Regarding grasping a disc
between the index finger and thumb, the child did not hold it properly, as they had not yet
developed fine motor skills (motricité fine). However, the child was able to find a toy hidden
under a towel. When attempting to place a ring back onto a board, they sometimes succeeded
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after trying all available slots, but without properly securing it, which did not qualify them
for a growth index of 9 months in the Coordination (C) domain.

In the Language (L) domain, testing began at month 9, where the child successfully used
repeated syllables, allowing progression to month 10. However, at this stage, the child was
unable to pronounce a word with two syllables, so the growth index for Language (L)

remained at month 9.

In the Social (S) domain, testing started at month 9, where the child began picking up food
from a plate, sometimes dropping it and at other times successfully bringing it to their mouth.

I1. General Analysis of Results:

1- Analysis of the First Hypothesis

The first hypothesis states: "Visuomotor coordination contributes to improving language

skills in children with cerebral palsy."

Table (21) presents the overall results of the pre- and post-assessments for the Coordination
(C) and Language (L) domains.

(After the (Before the
intervention) intervention)
Coefficient Coefficient
Improvement in The noticeable improvement
or- (@] Q- (@) . L . .
Case 29 _ 3 29 _ 3 visuomotor coordination in language skills
25| 82 |[25€ | §¢
- 2 T D
Ex- 5 3% 2
Increase in visual tracking, . .
(H) 4 9 3 6 improved head response to Increase in babbling and
. . responsiveness to sounds
moving objects
Fr]r':zg::i?gnmi?]lllrj:;se d Greater attention to sounds
(A) 4 9 3 7 L and interaction with familiar
responsiveness to
words
movement
Better use of both hands Use of repeated syllables
(Y) 8 9 7 8 more preci_se response to Resistance during
moving objects conversation

The study results indicate an improvement in visuomotor coordination for all cases after
implementing visuomotor exercises, as the growth index increased by one month for each case
following training. Specifically, the growth index for Coordination (C) increased for Case 1 (H)
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from 2 months to 3 months, for Case 2 (A) from 2 months to 3 months, and for Case 3 (Y) from
7 months to 8 months. The improvement was evident in motor responses and visual interaction
across all three cases. Case 1 (H) initially struggled to track moving objects with their eyes,
often staring at a fixed point without shifting gaze. After training, they began moving their head
more accurately to follow moving objects and became better at grasping and manipulating
suspended objects, reflecting improved hand-eye coordination. In Case 2 (A), the child was
unable to extend their hand toward hanging objects and did not show clear responses to moving
visual stimuli at first. After training, they began directing their gaze toward moving objects and
interacting with them manually, demonstrating increased coordination between visual input and
motor response. Additionally, the child showed improvement in grasping objects and holding
them for longer, reflecting enhanced motor control. In Case 3 (), the child already had a
moderate level of visuomotor coordination but struggled with using both hands together. After
training, they showed improvement in grasping objects with both hands, manipulating them,
and placing them back accurately, along with better tracking of moving objects with their eyes
while coordinating hand movements, demonstrating improved sensorimotor integration.

The results also show an improvement in language growth indices for all cases. The growth
index for Language (L) increased for Case 1 (H) from 3 months to 4 months, for Case 2 (A)
from 3 months to 4 months, and for Case 3 (Y) from 7 months to 8 months. This improvement
was not only quantitative but also reflected better quality in vocal and linguistic interactions
among the children. In Case 1 (H), the child was unable to direct their gaze toward the source
of sound or produce clear verbal responses before training. After visuomotor training, they
began using different sounds and responding more actively when spoken to, indicating an
increase in verbal interaction. Similarly, in Case 2 (A), the child did not turn their head toward
sounds, and their vocal responses were inconsistent before training. However, after training,
they showed improved sound perception, as they started turning their head toward sound
sources and responding to familiar sounds, demonstrating better auditory attention. For Case 3
(), the child initially produced sounds irregularly and struggled to express their needs clearly.
After visuomotor training, they began using repeated syllables and vocalizing desires more
clearly, indicating the early development of verbal expression skills.

This improvement across all cases highlights the impact of visuomotor exercises on children's
language skills, as their ability to communicate verbally and non-verbally and respond to
auditory stimuli increased. The children demonstrated greater responsiveness to sounds and
improved communication skills after the intervention.

Based on the study results, there is a strong relationship between the improvement in
visuomotor coordination and the development of language skills in children with cerebral palsy.
All children showed an increase in their visuomotor coordination growth index, indicating
enhanced ability to track and interact with moving objects physically. This improvement was
accompanied by a rise in their language growth index, suggesting that better visual tracking and
motor responses contributed to increased vocal and verbal interaction. These findings confirm
that visuomotor coordination training played a significant role in developing language skills in
children with cerebral palsy. This also validates our first hypothesis, which stated that
visuomotor coordination contributes to improving language skills in children with cerebral

palsy.
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2- Analysis of the Second Hypothesis

The second hypothesis states: "Visuomotor coordination contributes to enhancing social
interaction skills in children with cerebral palsy.”

Table (22) presents the overall results of the pre- and post-assessments for the Coordination
(C) and Social Interaction (S) domains.

(After the (Before the
intervention) intervention)
Case - o _ o Improvement in Noticeable improvement in
gr 1% e % w S visuomotor coordination social skills
538 | 83 |sa8 33
o® | 73 a® | 75
o ) o )
Increase in visual tracking, Increased loud laudhter
(H) 7 9 4 6 improved head response to : jaugnter,
moving objects greater interaction with people
Enhancgdlnanual Laughing in front of the
interaction, increased . - . .
(A) 7 9 4 7 . mirror, engaging with family
responsiveness to
members
movement
Better use of both hands, Increased use of gestures and
) 8 9 6 8 more precise response to facial expressions to attract
moving objects attention

The results indicate an improvement in the social interaction growth index for all cases. The
growth index for Social Interaction (S) increased for Case 1 (H) from 2 months to 3 months,
for Case 2 (A) from 2 months to 3 months, and for Case 3 (Y) from 7 months to 8 months. This
improvement was not only quantitative but also reflected enhanced social interaction skills after
visuomotor training.

For Case 1 (H), the child did not initially respond to people when spoken to or smile during
interactions. However, after training, they began laughing loudly when engaged in social
interactions and showed motor responses when people approached them. In Case 2 (A), the
child previously showed no clear interest in people around them and did not react when a parent
left. After training, they began laughing when seeing their reflection in the mirror and showed
greater interest in interacting with strangers and family members. Regarding Case 3 (), the
child initially lacked clear facial expressions and did not use gestures to attract attention. After
training, they started using gestures and facial expressions, such as laughing and crying, to
engage others and became more responsive in hide-and-seek interactions.

This improvement across all cases reflects the impact of visuomotor coordination exercises,
which, as discussed in the analysis of the first hypothesis, enhanced visuomotor coordination
skills in all studied cases, as shown in Table (). These exercises not only improved the children's
sensory responses but also increased their social awareness and ability to interact with others.

Based on the analysis of the second hypothesis, we find a direct correlation between the
improvement in visuomotor coordination and the development of social skills in children with
cerebral palsy. All children showed an increase in the visuomotor coordination growth index,
which was accompanied by improvements in social skills, including greater awareness of their
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social environment and increased responsiveness to external stimuli, such as making eye
contact with people and laughing during interactions. These improvements were a direct result
of the visuomotor coordination exercises, which confirm our second hypothesis stating that
visuomotor coordination contributes to enhancing social interaction skills in children with
cerebral palsy.

Through the study results confirming both hypotheses, we can answer the main research
question, affirming that visuomotor coordination plays a crucial role in improving both
linguistic and social development in children with cerebral palsy between the ages of one and
a half and two years.

I11. Interpretation of Results

The study results indicate a significant improvement in visuomotor coordination among the
study group of children with cerebral palsy following rehabilitation interventions. This
positively impacted their linguistic and social development, aligning with the findings of
Memisevic & Hadzic (2013) and Kim et al. (2016), which emphasized that visuomotor
coordination plays a crucial role in enhancing cognitive, linguistic, and social skills in children
with developmental disorders.

Regarding the improvement in language skills, the study results showed that children who
underwent visuomotor coordination training experienced notable progress in vocal interaction,
syllable production, and responsiveness to linguistic stimuli. These findings are consistent with
those of Chokron & Dutton (2016), who highlighted that deficits in visuomotor coordination
affect auditory and linguistic perception, as children rely on visuomotor interaction for language
acquisition and auditory stimulus interpretation.

Before the intervention, the cases exhibited difficulties in visually tracking words, weak
responsiveness to verbal commands, and an inability to produce repeated syllables. However,
after the intervention, their ability to focus on speakers improved, responsiveness to familiar
sounds increased, and syllable production became more frequent. For instance, Case 1 (H)
showed improvement in directing gaze toward the sound source and responding to it, while
Case 2 (A) demonstrated better auditory attention and increased interaction with sounds, and
Case 3 () exhibited greater use of repeated syllables and enhanced vocal interaction with
others.

Regarding social skills, the study demonstrated that enhancing visuomotor coordination led to
improved social interaction, increased eye contact, and better responsiveness to social stimuli.
At the beginning of the study, the cases exhibited difficulties in visual engagement, weak facial
expressions, and limited responsiveness in social interactions. However, after undergoing
visuomotor coordination training, all cases showed improvements in visual engagement,
increased laughter during social interactions, and better responses to social cues.

For instance, Case 1 (H) displayed greater social responsiveness by laughing more and showing
interest in interactions with others, while Case 2 (A) began engaging more clearly with family
members and responding to smiles, and Case 3 (Y) demonstrated greater use of facial
expressions and gestures to communicate with others. These findings align with the study by
Lidstone & Mostofsky (2021), which indicated that improving visuomotor coordination
enhances social cognition, helping children better interact with their environment.
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Based on these results, we can conclude that visuomotor coordination is a fundamental
component in the development of linguistic and social skills in children with cerebral palsy.
Interventions that focus on improving this aspect can significantly enhance children's ability to
engage with their surroundings, improve verbal and non-verbal communication, and increase
their social awareness. These findings support Patel et al. (2020), who emphasized that targeting
visuomotor integration in early interventions can lead to improved communication and social
interaction skills, helping children with cerebral palsy achieve greater functional independence
and an improved quality of life.

GENERAL CONCLUSION

This study highlights the importance of visuomotor coordination in enhancing linguistic and
social development in children with cerebral palsy, particularly during early childhood.
Through rehabilitation interventions aimed at stimulating eye-hand coordination, the results
demonstrated significant improvements in the children's ability to interact with their
environment, develop language skills, and enhance social responses. These findings align with
previous research confirming that the integration of visual and motor perception is fundamental
to the development of communication and social abilities, emphasizing the need to prioritize
this aspect in therapeutic programs for children with special needs.

The study also revealed that children with cerebral palsy often face delays in cognitive and
linguistic skills due to impaired visuomotor coordination, which affects their interaction with
their surroundings. However, the results showed that interventions based on visuomotor
coordination exercises can significantly improve visual tracking abilities, responsiveness to
sounds, and social engagement. This indicates that early intervention and educational strategies
incorporating visuomotor activities can contribute to improving these children's quality of life
and enhancing their learning and communication opportunities.

Furthermore, the study underscores the importance of early intervention in helping children
with cerebral palsy overcome linguistic and social challenges. Rehabilitation training targeting
sensorimotor interaction not only improves motor skills but also plays a crucial role in
developing communication and social interaction abilities. This highlights the need for
collaboration among parents, therapists, and educators in designing and implementing
rehabilitation programs to ensure maximum benefits for the targeted children.

Recommendations
Based on the findings of this study, the following recommendations are proposed:

¢ Integrating visuomotor coordination exercises into therapeutic and educational plans for
children with cerebral palsy.

e Conducting further applied research to better understand the relationship between motor
perception and linguistic and social skills.

e Developing more effective rehabilitation methods to enhance children's cognitive and
social development.

e Exploring strategies to promote independence and enhance social integration for children
with cerebral palsy.
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