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ABSTRACT

Intellectual disability manifests through defects in cognitive, motor, and perceptual
skills as elements affecting learning and acquiring individual skills. Efforts to improve these skills are
essential in these children. This study investigated the durable effects of perceptual-motor process-
oriented interventions with the Ramon and Johnston protocol on the motor, cognitive, and perceptual
performance of children with mild intellectual disability.

[VETELE In this quasi-experimental research, 21 children with mild intellectual disability aged 7 to 12
years were selected using the available sampling method and according to the inclusion criteria. Then,
they were assigned to an experimental group of 10 students (10 weeks of perceptual-motor intervention
according to the Johnstone and Ramon protocol, two sessions per week) and a control group of 11
students (no intervention) using a simple random method. The participants were evaluated before and
2 months after the intervention with movement assessment battery for children 2nd Edition, Conners’
continuous performance test-Il, the working memory test of Wechsler intelligence scale for children
fourth edition, and the test of visual perception skills revised. Univariate covariance test was used for
data analysis.

ST The findings showed a significant difference between the intervention and control groups in
general motor performance, aiming and catching, the correct answer in the attention test, visual
sequential memory, and visual figure-ground in the delayed post-test stage (P<0.05). Also, no significant
difference was seen in other subtests (P>0.05).

[@TEERY Bottom-up approach interventions through Ramon and Johnston’s comprehensive
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Introduction

ntellectual disability is a neurodevelopmental

disorder that is manifested through defects in

working memory, perceptual performance,

and fine and gross motor skills. Mild intellec-

tual disability with an IQ of 50 to 70 includes
about 85% of people with this disorder. The high preva-
lence of problems in these children and the lack of ap-
propriate interventions and contradictory results require
the development of appropriate protocols. It is important
to try to improve different skills in children with mild
intellectual disability, and it is necessary to investigate
different types of training and their lasting effect on their
functioning. Perceptual-motor training are the most com-
mon type of processing training, they require the use of
cognitive functions as well as body movements, and their
effect on the improvement of children with intellectual
disabilities has been less investigated.

On the other hand, the lack of measurement of changes
over time, both in studies of motor interventions and cog-
nitive interventions, is one of the prominent limitations
of investigating interventions in these children. The aim
of this study was to investigate the lasting effects of per-
ceptual-motor process-oriented interventions through the
Ramon and Johnston protocol on the motor, cognitive and
perceptual performance of children with mild intellectual
disability.

Materials and Methods

In this semi-experimental research with a pre-test post-
test between-subjects design with a control group, 21 chil-
dren with mild intellectual disability aged 7 to 12 years
according to the inclusion criteria (no nervous system
defects, musculoskeletal defects, congenital abnormali-
ties, Down syndrome, ADHD, ASD, genetic and heart
diseases, mental diseases, vision and hearing defects,
lack of history of surgery and use of certain drugs) and
selected by available sampling method and by simple ran-
dom method in an experimental group of 10 people (10
weeks of perceptual-motor intervention according to the
Johnstone and Ramon's protocol with repetition of two
sessions per week) and a control group of 11 people (no
intervention).

Johnston and Ramon's protocol included unilateral ac-
tivities, bilateral activities, cross-lateral limb activities,
and combination activities. Participants before the inter-
vention and 2 months after the end of the intervention
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were evaluated with Movement Assessment Battery for
Children 2nd Edition (MABC-2) (general motor perfor-
mance, manual dexterity, ball skills and balance), Con-
ners' Continuous Performance Test-II (CPT-II) (sustained
attention performance with omission error, commission
error, correct response and reaction time measures) and
Working memory test of Wechsler intelligence scale
for children fourth edition (WISC-IV) (auditory work-
ing memory and visual spatial working memory) and
non-movement Test of Visual Perception Skills Revised
(TVPS-R) (perceptual performance with 7 subtests of
visual discrimination, visual memory, visual spatial rela-
tionships, visual form constancy, visual sequential mem-
ory, visual figure Ground and visual closure). Univariate
covariance test was used for data analysis.

Results

The results of the research showed a significant dif-
ference in the delayed post-test stage between general
motor performance and ball skills of aiming and Catch-
ing in the MABC-2 test, correct answer in the CPT-II
attention test, visual sequential memory and visual
figure-ground in the TVPS-R test between intervention
and control group (P<0.05) and no significant difference
was seen in other sub-tests (P>0.05).

Conclusion

Bottom-up approach interventions through compre-
hensive perceptual-motor training in children with mild
intellectual disability can significantly improve general
and ball motor performance, cognitive performance of at-
tention, as well as visual sequential memory and visual
figure-ground with a gap of two months after the end of
the training that it shows the consistency of the effects
of these training during this period. The development of
motor competence in these children is considered a basic
foundation for daily life, participation in physical activi-
ties and academic skills, so the use of perceptual-motor
training in schools and rehabilitation centers is recom-
mended to have a lasting effect on motor skills.

The basis of cognitive function in children with mild
intellectual disability is significantly determined by the
functions of attention, and the achievement of the last-
ing effect of perceptual-motor training on the attention of
these children in this research indicates the importance of
practical use of these training in order to improve their
attention and learning. cognitive improvement As a result
of these interventions, it confirms the theoretical approach
related to cognitive processing called ‘developmental’ po-
sition in these children. Since people with mild intellec-
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tual disability have defects in visual perception functions,
especially figure-ground, these interventions improve
visual figure-ground perceptual function and visual se-
quential memory, and more importantly, these two func-
tions are dependent on and have a direct relationship to
visual-motor integration skills Such as hand-eye coordi-
nation, copying, spatial relations and visual-motor speed
in children 6 to 12 years old, which are the main element
of the child's participation in school functions and daily
mental interactions. Therefore, these interventions can
be appropriate choices to advance motor, cognitive and
perceptual goals. In addition, the results of the interven-
tions in this research confirm Morton's theory regarding
the two-way interactive relationship between cognitive/
perceptual constraints and motor behavior.
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30. Omission Error (OE)

31. Commission Error (CE)

32. Correct (C)

33. Reaction Time (RT)

34. Test-Retest Reliability

35. Wechsler intelligence scale for children fourth edition (WISC-IV)
36. Forward Digit Span (FDS)

37. Backward Digit Span (BDS)

38. Forward Visual Spatial (FVS)

39. Backward Visual Spatial (BVS)
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21. Movement Assessment Battery for Children 2nd Edition (MABC-2)
22. Age Bands (AB)

23. Manual Dexterity (MD)

24. Ball Skills (BS)

25. Aiming & Catching (AC)

26. Balance (B)

27. Conners’ Continuous Performance Test-Il (CPT-I)

28. Sustained attention

29. Vigilance
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51. Univariate Analysis of Covariance (ANCOVA)
52. Wilk-Shapiro
53. Levene test
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40. Test of Visual Perception Skills Revised (TVPS-R)
41, Gardner

42, Visual Discrimination (VD)

43, Visual Memory (VM)

44, Visual Spatial Relationship (VSR)

45, Visual Form Constancy (VFC)

46. Visual Sequential Memory (VSM)

47. Visual Figure Ground (VFG)

48, Visual Closure (VC)

49, Visual-Perceptual Scaled Scores (VPSS)
50. Visual-Perceptual Quotient (VPQ)
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