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Abstract. The aim of this study is to increase the fine motor skills of a child diagnosed
with mental retardation and global developmental delay. Child with both this diagnosed
has difficulty to develop her fine motor skills. This subject is 7 years old in Kristha
Pertiwi Homeschooling, Semarang Regency. This study is single case design research by
using Applied Behavior Analysis (ABA) therapy which accepted for modifying behavior
through bunchems. We provide fine motor activity through the process of grasping,
grazing, and scooping objects. The result showed that therapeutic activity using
bunchems occurs motor process to improve fine motor skills so that child is able to
perform better motor activity to increase her independence, especially in writing and
carrying objects.
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1 Introduction

Motor learning has an important role in all areas of development [1]. Fine motor
skills generally refer to the small movements of the hands, wrists, fingers, feet, toes, lips, and
tongue [2]. Fine motor development begins with strengthening and refining the muscles of the
whole arm [3]. At five years old, most children have maturated in develop fine motors such as
drawing, cut, paste, and trace shapes [2].

Developmental delay is a significant child’s lag in aspects, such as cognitive,
behavioral, emotional, or social development. Sometimes this term is used for mental
retardation, which is not a delay in developmental but rather a permanent limitation. If there is
a delay in fine motor adaptive development combined with delays in other developmental
domains, the doctor will consider whether the child is visually impaired or mentally
handicapped [4].

Mental retardation have a significant limitation in intellectual functioning and
adaptive behavior in social and practical adaptive skills that appear before 18 years old
[5]. This disability have a great impact on some activity at schools such as writing and
reading. Children with mental retardation have a deficit in severe intellectual and in motor
development [6][7].

Based on some results of the previous study, children with mental retardation have
delays in motor skills [8][9]. The poor motor performance in children with mental retardation
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related to the impaired of intellectual functioning [10][11][12]. Children with mental
retardation may not be able to use knowledge to control their responses because they had
difficulty to identify and focus on critical stimuli [1].

Bunchems are creation toys with colorful little balls that stick to each other. Each ball
has many thorns, but it is not sharp. Bunchems are commonly used for constructive play.
However, its highly flexible use is able for other activities. Kristha Pertiwi Homeschooling,
Semarang Regency, use bunchems in therapeutic activity [13]. The texture of the ball which
underlies of its use to stimulate fine motor skills in hands area.

In this study, we present the effects of using bunchems to increase the fine motor skill
of children with mental retardation and global developmental delay in Kristha Pertiwi

Homeschooling, Semarang Regency.

2 Method

The subject in this study was a 7-year-olds with mental retardation and global
developmental delay who difficulties in fine motor. Characteristics of fine motor skills were
weak in grasping objects, limp when scooping objects, and irregular coordination when
grazing objects.

This study used single case design research that accepted behavior analysis
procedures for managing or modifying behavior. We used multiple design cross variables with
two conditions A — B. A is a baseline condition that no treatment is given at all and B is an
intervention condition through using bunchems. The purpose of behavior in this study is a
child can grasping, grazing and scooping objects without falling from her hands.

At the baseline condition (A) we observed a child’s fine motor skill in grasping
objects for 7 days, grazing objects for 10 days, and scooping objects for 13 days. At the
intervention condition (B) subject received treatment using bunchems for 11 days in grasping
objects, 8 days in grazing objects, and 5 days in scooping objects. The observation lasted for
one hour each day.

We recorded the frequency of expected behavior when children perform fine motor
activities in the period to collect the data. Then, the data analyzed by describing the graphics
display and the measurement of the fine motor skills of the child. Data analysis used visual
analysis technique to differentiate conditions on graphed data by within-condition analysis and
between-condition analysis. The steps of within-condition shown in Table 1 and the steps of

between-condition analysis in the Table 2.

Table 1. Steps of Within-Condition Analysis

Components Steps

Condition length Count the number of sessions for each condition

Estimate trend Calculate trend using the split-middle method of trend estimation

Trend stability Calculate the percent of data points within the stability envelope for each
condition

Data paths within the Use “freehand method” to evaluate data paths

trend

Stability of level Calculate the mean, median and range of data for each condition

Level change Calculate the stability envelope of data for each condition




Table 2. Steps of Between-Conditions Analysis

Components Steps

Number of variables that changed Determine the number of variables that changed between
conditions

Change in trend direction between Identify trend direction across adjacent conditions

adjacent conditions

Change in trend stability Compare the decision from data paths within trend to the

number of sessions by the condition
The level change between conditions Evaluate absolute level change
Overlap of data between conditions Calculate the percent of overlapping data

3 Results and Discussion

The observational data to the subjects is shown in the graph in Figure 1. The graph
data shows the results obtained on the subject under the study for the fine motor skill of
grasping, grazing and scooping objects.

Within-condition analysis of grasping performance shows stability level in baseline
condition tends to equal on the number 1 — 3, but in intervention condition up on the number 6
— 8. Estimate trend and data paths within the trend in baseline condition are equal (=), but in
the intervention, condition is up or positive (+). Trend stability in baseline condition is stable
at 100% and in intervention condition is stable at 96%. Level change in baseline condition has
not changed (=) from 2 — 2, but in intervention condition has positive (+) changed from 5 — 8.

Within-condition analysis of grazing performance shows stability level in baseline
condition tends to down on the number 0 — 3, but in intervention condition up on the number 6
— 9. Estimate trend and data paths within the trend in baseline condition are down or negative
(-), but in the intervention, condition is up or positive (+). Trend stability in baseline condition
is variable at 80% and in intervention condition is stable at 88%. Level change in baseline
condition has negative (-) changed from 3 — 1, but in the intervention condition has positive
(+) changed from 8 — 9.

Within-condition analysis of scooping performance shows stability level in baseline
condition tends to equal on the number 0 — 3, but in intervention condition up on the number 6
— 7. Estimate trend and data paths within the trend in baseline condition are equal (=), but in
the intervention, condition is up or positive (+). Trend stability in baseline condition is stable
at 85% and in intervention condition is stable at 100%. Level change in baseline condition has
no changed (=) from 2 — 2, but in intervention condition has positive (+) changed from 6 — 7.

Between-condition analysis of grasping performance shows a change in trend
direction between adjacent conditions have positive (+) changed. Change in trend stability is
from stable to stable. The level change between conditions tends to be positive (+) with 3
points from 2 to 5. There 0% overlap of data between conditions.

Between-condition analysis of grazing performance shows a change in trend direction
between adjacent conditions have positive (+) changed. Change in trend stability is from
variable to stable. The level change between conditions tends to be positive (+) with 7 points
from 1 to 8. There 0% overlap of data between conditions.



Between-condition analysis of grazing performance shows a change in trend direction
between adjacent conditions have positive (+) changed. Change in trend stability is from
stable to stable. The level change between conditions is tend to be positive (+) with 4 point

from 2 to 6. There 0% overlap of data between conditions.
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Fig. 1. Graphed Data of Multiple Design Cross Variables with Two Conditions (A-B)



Table 3. Within-Condition Analysis

Grasping Grazing Scooping
Components
A B A B A B
Condition length 7 11 10 8 13 5
) — / \ / — /
Estimate trend
=) ) Q) (+) =) )
Stabl  stabl  variabl  stabl  stabl  stabl
Trend stability 180 ¢ ¢ ¢ ¢ 180
% 91% 80% 88%  85% %
Data paths within — / \ / — /
trend @A ® 60 ® @ ¢
1-3 6-8 0-3 6-9 0-3 6-7
Stability of level Stabl  stabl  variabl  stabl  stabl  stabl
e e e e e e
2-2 5-8 3-1 8-9 2-2 6-7
Level change
(=0) (+3) (-2) (+1) (=0 (+1)
Table 4. Between-Condition Analysis
Graspin Grazin Scoopin
Compared between conditions ping J Ping
B/A B/A B/A
Numbers of variables that changed 1 1 1
— / \ / — /
Change in trend direction between _ _
adjacent conditions ) ) ) *) ) )
Positive positive positive

Change in trend stability

Level change between conditions

stable to stable variable to stable

Overlap of data between conditions

2-5 1-8
(+3) +7)
0% 0%

stable to stable
2-6
(+4)
0%

After a measured grasping performance to the subject, we obtained the score before
treatment (A) is 1 — 3. But, when we provided treatment through bunchems (B) the score is 5 —
8. The results of the within-condition analysis showed the trend from baseline condition to
intervention condition has positive changed. Positive changed and low overlap percentage
(0%) between-condition showed the use of bunchems gave positive effect to fine motor skill,
especially in grasping performance, which frequency increased. The highest frequency in
intervention condition (B) began appeared on the twelfth days and stable from sixteenth to
eighteenth days. We assumed on the eighth days the subject have tried to start adjusting with
bunchems used for intervention. Nevertheless, the child gradually responded and continued to
develop on the next days. However, the number had decreased on the thirteenth days and up
again steadily until intervention is completed.



Based on the preliminary observation, the grasping performance by the subject tends
to be weak. The objects easily separated from her grasp because her grasp did not close
perfectly. She had difficulty to grasping objects more than 15 seconds without fall from her
hands. After the intervention through bunchems, the fingers and the palm of the child’s hands
felt the stimulus to learn to grasp with the strength of her fingers. The child tried to mobilize
her strength to the objects gradually.

We obtained the score before treatment (A) is 0 — 3 when grazing performance. But,
when we provided treatment through bunchems (B) the score is 6 — 9. The results of the
within-condition analysis showed the trend from baseline condition to intervention condition
has positive changed. Positive changed and low overlap percentage (0%) between-condition
showed the use of bunchems gave positive effect to fine motor skill, especially in grazing
performance, which frequency increased. The highest frequency in intervention condition (B)
began appeared on the fifteenth days and stable to the next days. We assumed on the eleventh
days the subject have tried to start adjusting with bunchems used for intervention.
Nevertheless, the child gradually responded and continued to develop on the next days.
However, the number had decreased on the fourteenth days and up again steadily until
intervention is completed.

The grazing performance by the subject tends to be irregular coordination of her
forefinger and thumb. The objects easily separated from her graze because her fingers did not
narrow objects strongly. She also had difficulty in grazing objects more than 15 seconds
without fall from her fingers. After the intervention through bunchems, the fingers of the
child’s hands felt the stimulus to learn to graze with the strength of her fingers. The child tried
to mobilize her finger’s strength to the objects gradually.

The score before treatment (A) is 0 — 3 when scooping performance. But, when we
provided treatment through bunchems (B) the score is 6 — 7. The results of the within-
condition analysis showed the trend from baseline condition to intervention condition has
positive changed. Positive changed and low overlap percentage (0%) between-condition
showed the use of bunchems gave positive effect to fine motor skill, especially in scooping
performance, which frequency increased. The highest frequency in intervention condition (B)
began appeared on the sixteenth days and stable to the next days. The child gradually
responded and continued to develop on the next days.

The scooping performance by the subject tends to be limp. The objects easily
separated from her fingers because her fingers did not close perfectly to keep the object in it.
She had difficulty to scooping objects more than 5 seconds without fall from her hand. After
the intervention through bunchems, the fingers of the child’s hands felt the stimulus to learn
with the strength of her fingers. The child tried to mobilize her finger’s strength to the scoop
up the objects as much as possible gradually.

4 Conclusion

Used of bunchems increased the fine motor skill of child with mental retardation and
global developmental delay by grasping, grazing, and scooping performance. The child
gradually responded to the stimulus and learn to develop her fine motor skills while
intervention condition. The effect of intervention become increase and stable.
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