Namae‘iﬂsunsumsausiuﬁuﬁ‘mp‘am‘mmmsa’tumsmumunaﬁmﬁa
wazanauduavaasnautdaluinikdaunaivscaulscaudnin
Effects of Thai Traditional Play Program on the Ability to Control Muscle
and Reaction Time of Muscle among Female Students in the Primary School

SIUNT Navaas* uag el A2

! animnineaansnsivn aaginenmans
2 ENINTWENNALAN AMIEWENINRASRS
2 awminenapnusdigansandl a.ufiag a.aass71 41000

* Corresponding author: e_pi_@hotmail.com

215815 INLNATUAANTASUASTNLINSHUNIN 2562;14(3):122-127.
o
unanga
o 4 a a S A 9 o a
Januszaed: ilalSouiisunaasldsunsunsaziduiuiuino Aldiaa
a ' 'Y &

ANITINAANHNAIAMUIINITAAIVANNATNLUBUATLIINIABUAUBIVBY

'Y & o A o =2 aa e ' &
nawiteludnisoundeszaudszandinm 33nsdns: nqudredradu
inSoungelasSougurumunin a.9asmil Swau 36 au lasngunases

v S AR o & oA

(18 aw) ldsunminldsunsunsaziawiuiulnoaugiumwsounadnu
waznguaIuay (18 aw) laissunadinwiiesetnaudes n1liniusz so wifl

RV o e - o X .
3 MudadglanuIn 8 FUAH ﬂs:mumwmmmmuqmnmmuaiwh
wuusaunafinawnslinuaznainisin (8 dla1d) Taaandjiservas

I & . A o a o 9
naaitalasga WittySEM® Aineunsiin &ansiil 4 wazwaimsiln (@and
8) nasaunadesznivngulasly independent ttest daunnadanelu
n@jul’ﬁ" paired t-test %30 repeated measure ANOVA @10AINULANICRY
fnuaszauksfAYNaiafn P-value < 0.05 wan1sdnw: ndunanss
waznguarnquiienyludrenu (8.12usz 8.43 8 anudrau) azuuu
anumasalunisaiuguniuiialungunasasgeninguaiuqui

o o o a

flaiagalivnodagnmesda uszsaausuwasraIna o fgwnInang

vy neadfeaiy nansaauanastaslanalankin s uszaoaring

2

FUAAT 4 wazdl 8 ﬁw%’um‘nﬂ5muLLﬂmmﬂ1um§'m naunanediinzuuwy
muqunﬁﬂmﬁaﬁz«?ﬂmﬁﬁ 8 WRwIINAawSuatITtuidyNIaaia uaz
nMaauawaITasfiauszing 4 uaz 8 Aavidnsfanasnnnaunnases
advddpdrayniiadd aqil: Tdsunsunisszidwiuiiulno iy
mmmmin’lumsmuqun&mﬁau,a:aﬂnm@nauauawaanﬁwmﬁamaa

o a a =2 a ' a =2 a ' a
ummumyalui‘ia WU I DUANEIANTIINITUUNAAN B NI LNILAE

o o T Y o &
ANdIAY: msa:muwumuvlmn, mmmm'snlumsmm}mﬂmmLua, IR

AaUEwEIIaINANLHe, HNSaunds, Uszoufne

Editorial note
Manuscript received in original form on May 31, 2019;
revised June 30, 2019;
and accepted in final form on July 25, 2019

Thanumporn Thonglong* and Piangpen Bussamongkhon?

! Department of Sports Science, Faculty of Science
2 Department of Pediatric Nursing, Faculty of Nursing
12 Udon Thani Rajabhat University, Muang, Udonthani 41000, Thailand

* Corresponding author: e_pi_@hotmail.com
Thai Pharmaceutical and Health Science Journal 2019;14(3):122-127.

Abstract

Objective: To examine the effects of Thai traditional play program on the
ability to control muscle and reaction time of muscle in addition to those by
the usual physical education in primary school female students. Method:
The sample consisted of 36 female students of Chumchonsampraw School,
Udonthani province. Test group (n = 18) was trained with the Thai traditional
plays training with physical education activity; while control group was trained
with physical education activity only. The training took 60 minutes per day, 3
days per week, for 8 weeks. The ability to control muscle was measured by
a questionnaire at before and after the 8-week training. Reaction time of
muscle was measured using WittySEM® at before, at 4 weeks, and 8 weeks
of the training. Differences between groups were ested by independent t-
test; while within- group differences were tested using paired t-test and
repeated measure ANOVA, as appropriate. Statistical significance was set
at P-value < 0.05. Results: No difference in age between test and control
groups was found (8. 12 and 8.43 years, respectively). Scores of ability to
control muscles in test group was significantly higher than that in control
group at 8 weeks. Reaction time of the hand in test group was significantly
shorter than that in control group at 8 weeks; while reaction time of the foot
in test group was significantly shorter than that in control group both at 4 and
8 weeks. For within-group changes, score of ability to control muscle at 8
weeks was significantly increased from that at baseline. Reaction times of
the hand and foot were significantly decreased from baseline both at 4 and
8 weeks. Conclusion: Thai traditional play program could increase ability to
control muscle and improve reaction time of the muscle among the female

students in primary school.

Keywords: Thai traditional plays, ability to control muscle, reaction time of

muscle, female students, primary school
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Introduction

Movement skill refers to a series of movements performed
with accuracy and precision; a movement skill may be

' Fundamental

fundamental or specialized movement skills.
motor skills include manipulative, locomotor, and stability
movement skills. These skills are commonly considered to be
the building blocks to more advanced movement skills and

specific sport skills."? Fundamental skills help children control
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their body and muscles, and form complex skills and
movement patterns involved in sports and other recreational
activities such as skills for standing, walking, running, jumping
and throwing.?®

Ability to control muscle requires whole body movement
and involves the large (core stabilizing) muscles of the body

to perform everyday functions, such as standing and walking,
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running and jumping, and sitting upright at the table. This
ability also includes eye-hand coordination skills such as ball-
controlling skills (throwing, catching, and kicking) as well as
riding a bike or a scooter and swimming. Gross motor skills
are important to enable children to perform everyday
functions, such as walking and running, playground skills (e.g.
climbing) and sporting skills (e.g. catching, throwing and hitting
a ball with a bat).*

Individuals’ reaction times occur through the central
nervous system and muscles as a result of the interaction
between appropriate components and various factors. °
Reaction occurs through a stimulant reaching to a central
nervous system via the neurons, and then a decision is
created and conveyed subsequently to the muscles via the
neurons; finally, the muscles start to move in accordance with
the relevant command.®

Reaction time is extremely important in our daily lives. The
measurements obtained from the simple reaction time tests
give information about a person’s neurological and cognitive
function in a given activity.” Reaction time is an important
criterion in exercise as a part of sport components which
include muscle- nerve performance and hand- eye
coordination. It has been determined that reaction time can be
developed through regular exercise.® Furthermore, reaction
time can also be developed through regular training in several
exercise branches. By the effect of training, the most
significant development in reaction time is mentioned to be
noticed between 7 and 12 years old.®

Thai Traditional play refers to the social activities that
show local identity which is based on the way of life of
communities that have inherited practices from the past to the
present. There are playing in groups with imagination and
simple rules. Some games use materials which are easy to
find around them such as banana stems, pebbles, sticks, and
cloth. Some simple songs and rhymes are also incorporated.
Apart from relieving stress and strain in daily life, Thai
traditional plays help build up physical fithess such as balance,
muscle power, coordination, strength, speed, and agility. This
is due to the fact that Thai folk games incorporate the body
and various organs into the movements from running to
stopping, dodging, changing the direction of tiptoe, and
jumping in various ways, such as playing Kratai ka-deaw or the
single-legged rabbit jumping.'® With its benefits based on local
folk wisdom but no systematic examination, the purpose of

this study was to examine the effects of Thai traditional play
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training program on the ability to control muscle and reaction

time of the muscle in female student in the primary school.

Methods

In this experimental stude, participants were female
students from Chumchon Samprow Primary School, Samprow
sub-district, Muang district, Udonthani province. A total of 36
participants aged 7 — 9 years were recruited. This sample size
was indicated by Krejcie and Morgan’ s'' sample size
estimation from a population of 40 students.

The participants were randomly selected and equally
divided into experimental and control groups (18 participants
each). In the experimental group, participants were trained in
the Thai traditional play training program and physical
education activity; while those in control group participared in
physical education session only.

To be eligible, the participants had to be healthy female
students with no history of cardiovascular disease or injuries
of the muscle. This study was approved by the Research
Ethics Review Committee for Research Involving Human
Research Participants, Health Sciences Group, Chulalongkorn

University (approval number: 144.1/61; approval date: August

8, 2018). Each volunteer provided informed consent.

The experimental intervention and procedures

In experimental group, participants took part in the Thai
traditional play program which consisted of activities divided
into 2 phases based on intensity of the activity. In phase 1 of
training (week 1 to 4), activities with intensity levels of 61 —
70% of the maximum heart rate including Ngu-gin-hang, Ree-
ree- khao- san, Ling-ching-luck, Ma-kan-kluay, Loog-kang,
Dern-kala, Ga-fug-kai, and Ai-kae-ai-koang. In phase 2 (week
5 — 6), activities with intesnsity levels of 71 to 80% of the
maximum heart rate were used. These included Wing-peaw,
Kra-tai-ka-deaw, Reu-bog, Khee-ma-song-muaeng, Ga-dod-
chuaek, Tiger-eat-cow, Mon-son-pa, Chag-ka-yer, and Pong-
pang. For participants in control group, only regular weekly
physical education class was provided.

The period of training was 8 weeks with 3 days per week,
on alternate days. The training session started with stretching
(5 minutes), followed by traditional folk play activities (a total
of 50 minutes of 4 activities with 8 minutes per activity and 2
minutes of resting in between), and finally the cool- down

session (5 minutes).
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The participants’ reaction time of muscle was assessed
every four weeks throughout the experimental period. The
ability to control muscles was assessed before and after the
training sessions. The duration of experimental and

assessment was from November to December, 2018.

Data collection instruments

Demographic data of the participants including age, body
weights and heights were collected. The gestionnaiore of the
ability to control muscles was used to measure the ability to
control muscles. ' The questionnaire consisted of 40
questions which could be divided into 4 skills namely general,
jumping, balance, and running skills with 10 questions for each
skill. The scoring was 0 point for being unable to perform the
activity and 1 point for being able. Levels of ability to control
muscles were divided into good (30 - 40 points), moderate
(20 - 29 points), and low (less than 19 points)."® The ability to
control muscles was measured at baseline and at the end of
the training (8 weeks).

For reaction time, it was measured using Witty SEM®, a
commercial training timer system. Reaction time test
measured general alertness and motor speed. It was a 3-
choice reaction time test, similar to the Simple Reaction Time
task; however, stimulus and response uncertainty was
introduced by having two possible stimuli and two possible
responses. Reaction time was determined at baseline, 4

weeks of training and at the end of training (8 weeks).

Statistical analysis

All data were presented as mean with standard deviation
(S.D.). Differences in age, weight and height between the two
groups were tested using independent t-test. Reaction times
in seconds between the two groups, at baseline, 4 weeks, and
8 weeks were compared by using independent t-test. Scores
of ability to control muscle, general skills, jumping skills,
balancing skills, and running skills between the two groups at
baseline and 8 weeks were compared using independent t-
test.

For the changes within each of the two groups, reaction
times at baseline, 4 weeks and 8 weeks were compared using
repeated measure ANOVA with Scheffe’s adjustment method
for pairwise comparisons. Scores of ability to control muscle,
general skills, jumping skills, balancing skills, and running
skills at baseline and 8 weeks were compared paired t-test.

Statistical significance was set at a type | error of 5% . Data
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were analyzed using IBM SPSS Statistics for Windows,
Version 21.0 (IBM Corp. Released 2012.).

Results

There were not significant differences between the
experimental and control groups (18 participants each) with
respect to age (8.12 and 8.43 years), weight (22.75 and 21.69
kg) and height (127.37 and 129.01 cm), respectively (Table
1).

Table 1 Demographic characteristics of the participants

(N = 36).
Mean (£ S.D.)
Characteristics Experimental group Control group P-value
(n=18) (n=18)
Age (years) 8.12+0.71 8.43+0.72 0.565
Weight (kilogram) 22754229 21694277 0.869
Height (centimeter) 127.37 +7.58 129.01 £8.21 0.156

124

It was found that, reaction times of the foot in the
experimental group were significantly enhanced (i.e., lower)
when compared with those in control group at 4 weeks (1.59
and 1.97 seconds, respectively, P-value= 0.023), and 8
weeks (1.53 and 1.99 seconds, respectively, P-value < 0.001)
(Table 2). For hand reaction, participants in the experimental
group had a significantly shorter reaction time than the control
group at 8 weeks (1.53 and 1.81 seconds, respectively, P-
value = 0.023), but not at 4 weeks. In terms of the ability to
control muscles, the experimental group had a significantly
higher score (i.e., better) than the control group (32.34 and
19.50 points, P-value < 0.001) at 8 weeks. In addition, all
sport skill scores (general, running, balancing and jumping) in
the experimental group were higher, i.e., better, than those in
the control group (P-value < 0.001 for all skills) (Table 2).

In terms of changes with in groups, children trained with
the Thai traditional play improved their reaction time
significantly (P-value < 0.001) where significant decreases
from baseline to 4 and 8 weeks and from 4 to 8 weeks were
seen (Table 2). On the other hand, no significant change in
the control group was observed in the control group.

For each of scores of the ability to control muscles,
general skills, jumping skills, balancing skills, and running
skills, significant increase (i.e., improvement) at 8 weeks from
baseline was observed (P-value < 0.001, for all scores) in the
experimental group (Table 2). In contrast, no significant

change was found in each of all scores in the control group.
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Table 2 Reaction time of muscles and ability to control

muscles of the participants between two groups (N = 36).

Mean (= S.D.)
Outcomes Experimental group  Control group P-value’
(n=18) (n=18)
Foot reaction time (sec.)
before 2.551+0.83 271t1.24 0.676
at 4 weeks 1.59 +0.35° 1.97 £0.45 0.023
at 8 weeks 153 +0.32*° 1.99 + 0.46 < 0.001
P-value <0.001 0.161
Hand reaction time (sec.)
before 2.1510.80 1.811+0.47 0.156
at 4 weeks 1.83 £ 0.70° 1.86 £ 0.57 0.866
at 8 weeks 153 +0.27%° 1.811+0.38 0.023
P-value 0.031 0.937
Ability to control muscles (score points)
before 17.26 £2.91 19.00 £2.94 0.101
at 8 weeks 32.34 +2.27 19.50 £2.63 < 0.001
P-value* < 0.001 0.190
General skills (score points)
before 4.38+1.38 4.89+0.83 0.196
at 8 weeks 8.17+1.24 4.94 +0.87 < 0.001
P-value* < 0.001 0.331
Jumping skills (score points)
before 4.22+£1.47 4.94+0.93 0.890
at 8 weeks 8.33+0.97 4.89 +0.96 < 0.001
P-value* < 0.001 0.331
Balancing skills (score points)
before 4.33+1.71 4.61+1.50 0.608
at 8 weeks 8.06 +0.93 5.00+1.19 < 0.001
P-value* < 0.001 0.168
Running skills (score points)
before 4.33+1.50 4.56 +1.33 0.641
at 8 weeks 7.78+1.26 4.67+1.18 < 0.001
P-value* < 0.001 0.331

" Independent t-test for comparisons between experimental and control groups.

4 Repeated measure ANOVA for within-group comparisons at baseline, 4 weeks and 8 weeks.
# Paired t-test for within-group comparisons at baseline and 8 weeks.

2 The measure significantly different from that at baseline by repeated measure ANOVA.

b The measure was significantly different from that at 4 weeks by repeated measure ANOVA.

Discussions and Conclusion

In this experimental study, the benefits of the Thai
traditional play programs on ability to control muscle and
reaction time in primary school female students were
examined. We found the Thai traditional plays offered faster
hand and foot reaction times. This could be due to the
practice, techniques, and duration of activity of the Thai
traditional plays which were different from those of the usual
physical education training with several possible mechanisms
as follows.

People can acquire and improve new motor skills with
practice. ™ The practice activities of learning motor skill could
influence information processing. '® With the repetition of
motion, a person’s conscious effort is decreased and the

motion becomes more and more automatic.'® Motor neural
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circuits of basal ganglia play a key role in the automatic
execution of motor tasks. The practice is an exercise activity
related to the nervous system and it can have a direct
influence on the memory. This results in the person’s
improved performance.'” Our findings were consistent with the
study by Cankaya et al where balance was developed and
reaction time and body mass index were improved in children
participating in 8-week special exercises both in athlete and
sedentary groups. ® The study by Garg et al also
demonstrated that exercise decreased, i.e., improved, reaction
times."® Our and previous studies all indicated that exercise is
is beneficial for people in their daily lives because it influences
reaction time abilities.

It was worthy noting that when compared with the usual
physical education session, the significant improvement of
reaction time in the foot was seen as early as week 4 and
also at week 8; while that in the hand was found later, i.e., at
week 8. The early improvement in the foot is due to the fact
that the Thai traditional play program is a physical process
that involves moving around the feet repeatedly in order to
stimulate the brain or nervous system to achieve a better
coordination. With its intensive movement of the feet, the
improvement as the reaction time of the feet was achieved
earlier.

The improvement in the reaction time is based on the
stimulation of the brain or nervous system that acts as a
sensory neuron to the central nervous system that analyzes
and transforms data.?® The signal is then sent to the motor
neurons to control movement. Repeated practice improves
accuracy and speed of the movement. In addition, repeated
visual stimulation could also improve response time among
children.?!

The Thai traditional play training program was brain-
muscle specific. It is a step-by-step movement pattern that
develops the contraction ability of the muscle. Once the
muscles contract, a reflex reaction of the muscle could in turn
allow the central nervous system to learn and develop. When
the brain commands the muscle contraction, the coordination
of the alpha- and gamma-motor neurons could lead to the
coordination of the extrafusal and infrafusal muscle fibers.
Such stimulation in turn makes the muscle spindles to
maintain the sensitivity to the stimulation throughout the
muscle length. With this consequent better coordination of the
neurons could

musculoskeletal nervous system, motor

mobilize their effects and the neural signals could be
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increased that the responses are improved. Based on the
basic process of the nervous system, repetitive stimulation
and inhibition are better coordinated, and result in a more
effective and faster movement.?? Frequent movement could
reduce the decision time by eliminating incorrect decisions,
thus makes the right decision more effectively. If the training
is sufficient, reflex or the body's ability to respond to stimuli
automatically without consciousness. 2 Our findings were
consistent with the study of Noyvibool where training using
ball and physical education activities in autistic children could
significantly develop more hand and foot reflex than the usual
physical education activities alone after the 8 week training.2*

The ability to control the muscle and all skills (general,
jumping, balancing, and running) were improved after 8 weeks
of training. This could be due to the fact that the Thai
traditional play training emphasizes the regular use of large
muscles. It encourages children to use every part of their
whole body including head, shoulders, arms, trunk/torso and
legs. In the play, the dictated various movements of sitting,
standing, walking, balancing, running, and jumping help
children improve their muscle strength. A study indicated the
Thai folk play activities helped children engage in basic body
movements such as sitting, standing, walking, running,
jumping, and leaping which could result in the development of
strong muscles, especially the muscles of the arms, legs, and
torso thus promoting physical development.? It has been
supported that the development of large muscle should be a
continuous process.?®

Massive muscle development can be achieved by
organizing activities that aim to develop the ability to control
the movement the muscles of the arms, legs, and body. Most
movements usually performed by children in various activities
could include running, jumping, rolling, skidding, horse riding,
and climbing. Based on these movements, therefore, activities
that promote the development of large muscles for children at
this age could be outdoor activities, plays activities, exercise
and rhythmic activities. In a study, a folk play focusing on the
movement during outdoor activities in accordance with the
principle of play theory that encourages children to develop
large muscles resulted in a better physical fitness and
improved ability to work in large muscles after the 8-week
training.'?

In conclusion, an 8-week physical training based on the
Thai traditional folk plays could improve reaction time in foot

and hand, the ability to control the muscle, and all movement
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skills in primary school female children. This kind of training
could be implemented as an alternative to regular physical
education training in all primary schools, public and private.
The training could also attract policy makers, as well as
communities, at all levels. Future studies could emphasize on
sustainability of the play continuation, and physical strengths
and motor skills. More studies with larger sample size and

longer follow-up period are recommended.
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