J. Phys. Ther. Sci. 29: 1772-1778, 2017

e

Original Article

Gross motor skill development of 5-year-old
Kindergarten children in Myanmar

THANDA AYE, RPT, MSL2* KHIN Saw Oo, MD, PhD?, Myo THUZAR KHIN, MD, PhD?,
TsucumMi KuRAMOTO-AHUJA, RPT, MAY, HrtosHt MARUYAMA, RPT, PhDY

) Department of Physical Therapy, Graduate School of Health and Welfare Sciences, International
University of Health and Welfare: 2600-1 Kitakanemaru, Otawara city, Tochigi 324-8501, Japan

2 Department of Physiotherapy, University of Medical Technology, Yangon, Ministry of Health and
Sports, Republic of the Union of Myanmar

3 Department of Physical Medicine and Rehabilitation, University of Medicine 2, Yangon, Ministry of
Health and Sports, Republic of the Union of Myanmar

Abstract. [Purpose] The purpose of this study was to examine the gross motor skill development of 5-year-old
Kindergarten children in Myanmar. [Subjects and Methods] Total 472 healthy Kindergarten children (237 males,
235 females) of 2016—2017 academic year from four schools in urban area and four schools in rural area of Myanmar
were recruited. The gross motor skill development of all subjects was assessed with the test of gross motor develop-
ment second edition (TGMD-2). All subjects performed two trials for each gross motor skill and the performance
was video recorded and scored. The assessment procedures were done according to the standardized guidelines of
TGMD-2. [Results] The majority of subjects had average level of gross motor skill rank. The significant differences
were found on the run and gallop of locomotor skills and the most of object control skills except the catch between
males and females. The significant differences were also found between subjects from urban and rural areas. [Con-
clusion] Gross motor skill development of 5-year-old Kindergarten children in Myanmar had gender-based and
region-based differences on both locomotor and object control skills. This study added a valuable information to the
establishment of a normative reference of Kindergarten aged children for future studies.
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INTRODUCTION

The development of a child refers to the sequence of physical, language, thought and emotional changes that occur in a
child from birth to the beginning of adulthood and it includes development of gross motor skills, fine motor skills, speech
and language, cognition, social interaction, and emotional regulation)). The development of gross motor skills in young
children is important for further developmental functions such as perceptual and cognitive abilities® 3. The government of
the Republic of the Union of Myanmar has implemented a new National Education Strategic Plan (NESP) during the period
2016-2021 including a key reform focus on the provision of quality, healthy, play-centered pre-school, and primary educa-
tion for all children aged 3 to 6 years®.

The quality kindergarten (KG) program is one of the strategies of NESP and which has been implemented in all public
schools, private schools, monastic schools and other types of schools across Myanmar by the Ministry of Education (MOE)
since June 2016, The national education law of the Republic of the Union of Myanmar (2014) states that KG is education
that promotes holistic development using appropriate methods for five year-olds to ease their transition to first grade and
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will be regarded as the base level of primary education®. The new KG curriculum, aligned with new primary curriculum
supported by the government of Japan, supports the development of children in all developmental skills> 7).

Early assessment for the development of gross motor skills during preschool and elementary schools years is particularly
important to monitor changes of motor development, identify delays or deficits of development, and assist Physical Thera-
pists (PT) and other health care practitioners to properly design exercise programs® 9.

Test of gross motor development second edition (TGMD-2) is one of the most widely used assessment tools to assess gross
motor skill development of children 1913, TGMD-2 is a standardized norm- and criterion-referenced test that measures
gross motor abilities in children from 3-10 years of age® ' 12, The test is used to identify children who are significantly
behind their peers in gross motor skill development, plan an instructional program in gross motor skill development, assess
individual progress in gross motor skill development, to evaluate the success of the gross motor program, and serve as a
measurement instrument in research involving gross motor development. TGMD-2 is a highly reliable and valid assessment
tool using normative sample of 1,208 persons residing in 10 states of the United States (US) and three sources of error
variance, content sampling, time sampling, and inter-scorer differences, were analyzed in relation to TGMD-2 subtest and
quotient scores?.

Studies on gross motor skill development of children from preschools and elementary schools with TGMD-2 have been
conducted in many countries!*3%. Most of the previous studies were conducted with typically developing children while
some were conducted with children with special needs'® 2% 23.3%. 3% Some of the existing studies reported assessment of
gross motor skill development'42®) but the others examined the efficacy of gross motor skill interventions?®3%. Some studies
had found that no significant differences between the locomotor skills of males and females!® 21> 2%, while the others had
found females to be superior!” 18, A number of studies had found that the object control skills were significantly better in
males!5 17-19,25,26).

There is currently limited information on assessment of gross motor skill development of KG children in Myanmar and
the development of gross motor skills in KG children is not known to be documented. Thus, the purpose of this study was to
examine the gross motor skill development of 5-year-old KG children in Myanmar.

SUBJECTS AND METHODS

This study was a cross-sectional study and conducted with 472 healthy KG children (237 males, 235 females) who were
attending for 2016-2017 academic year at four schools in urban area (three public and one private schools in Yangon city
area) and four public schools in rural area (one township in Bago Region West, about 300 km to the North from Yangon) of
Myanmar. The selection of the schools was decided by the township education officers from the MOE. The characteristics of
the subjects were shown in Table 1 and 3. All the subjects from the private school were from high income families because
they could afford to charge expensive school fees. The subjects from the public schools in this study were varied from high
to low income families. Two public schools in urban area and two public schools in rural area were located in the wards and
villages respectively of low income families.

The exclusion criteria were children with known developmental disability (e.g. Cerebral palsy, Down’s syndrome, Autism
Spectrum Disorder, Attention Deficit Hyperactive Disorder), obvious deformity (e.g. scoliosis, bow leg), and orthopedic
injury in both upper and lower extremities within six months. Information on this study was provided to the principals, the
teachers, the parents or guardians, and the children themselves before their voluntary participation. They were provided
with written information letter and verbal explanation. The signed consent and oral assent were obtained from every parent
or guardian and child for participation. This study was approved by the Ethics Review Committees (ERC) of International
University of Health and Welfare, Japan (approval number: 15-Io-115) and the University of Medical Technology, Yangon,
Myanmar (approval number: 3/2016) and endorsed by the ERC of the department of Medical Research, Ministry of Health
and Sports (MOHS), Myanmar. The official approval letter for the schools was obtained from the MOE, Myanmar.

The main equipment used was TGMD-2, which reliability was tested before and other materials used were a stadiometer
and weighing scale (KENXIN, Health scale, BWS-302), two 8- to 10-inch playground balls, one basketball, one soccer ball,
one 4-inch light weight ball, one tennis ball, one softball, one 4- to 5 inch square beanbag, color tapes, two traffic cones, one
plastic bat, one batting tee, and a video camera (Sony HD, HDR-PJ410). TGMD-2 consists of 12 gross motor skills divided
into locomotor and object control subtests. Locomotor subtest includes run, gallop, hop, leap, horizontal jump, and slide.
There are four performance criteria for each skill of run, gallop, horizontal jump, and slide, while hop has five and leap has
three criteria, and total 24 criteria for locomotor subtest. Object Control subtest includes striking a stationary ball, stationary
dribble, catch, kick, overhand throw, and underhand roll. There are five performance criteria for striking a stationary ball,
three for catch, while all the rest four items have four for each, and also total 24 for object control subtest. Each skill is
performed two trials for assessment and each criterion is given a score of 1 or 0 for the pass and fail attempt respectively. The
scores of two trials are added up to get total criterion score, the total criterion scores for the performance criteria are added up
to get skill score, the six-skill scores are added up to get subtest raw scores (0—48). The subtest raw scores are converted into
standard scores (1-20) and percentiles (<1—>99) depending on age and gender according to the normed tables in TGMD-2
manual. The standard scores of locomotor and object control subtests are added up and converted into gross motor quotient
(GMQ) (46-160). Finally, seven descriptive ratings: very poor, poor, below average, average, above average, superior, and
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Table 1. Comparison between male and female subjects

Male Female p Total

Number (%) 237 (50.2) 235 (49.8) 472 (100)

Age (years) 543+0.35 5.39+0.33 5.41+0.34
Height (cm) 105.5+7.16 106.3 +7.16 105.9 +7.17
Weight (kg) 17.3 £3.11 17.3+£2.87 17.3+£2.99
BMI (kg/m?) 15.6 £2.02 15.3+1.82 154+1.93
Run 7.08 +1.54 6.66 + 1.89 * 6.87+1.74
Gallop 6.52+2.34 7.15+1.86 ok 6.83+£2.13
Hop 8.81 +£2.20 8.63 £2.55 8.72+2.38
Leap 4.00 + 1.82 3.88+1.63 3.94+1.73
Horizontal jump 5.18+2.28 5.12+1.96 5.15+£2.13
Slide 718 +1.84 7.18 +1.57 718 +1.72
Locomotor raw scores 38.8 £ 7.66 38.6 +7.07 38.7+7.36
Locomotor standard scores 129+3.74 12.6 £3.48 12.8 £ 3.61
Locomotor percentiles 71.7£29.0 71.3+£274 71.5+28.2
Striking a stationary ball 7.53 +2.18 6.59 £2.22 HAE 7.06 +2.25
Stationary dribble 237+3.15 1.79 £2.81 * 2.08+2.99
Catch 3.58+1.77 3.39+1.81 349+ 1.79
Kick 747 +1.27 6.79 £ 1.79 *EE 713 £ 1.59
Overhand throw 5.68+2.23 473 +2.41 HkK 5.21£2.37
Underhand roll 5.16 + 1.98 4.56 +1.52 HkK 4.86 + 1.79
Object control raw scores 31.8+7.53 27.8£7.30 Hokk 29.8 £7.67
Object control standard scores 10.0 +2.65 10.2 +£2.95 10.1 £2.81
Object control percentiles 49.2+269 50.5+29.1 49.8 +28.0
Sum of standard scores 22.9+5.02 22.8+5.27 229+514
Gross motor quotient 108.3 £16.3 108.4 +15.8 108.3 +16.0

Mean+ SD
p: Significant difference between male and female, *p<0.05, **p<0.01, ***p<0.001

very superior are given for the subtest standard scores and the GMQ for evaluation”.

The height and weight of every child was measured with the stadiometer and weighing scale and the BMI was calculated
before assessing the development of gross motor skills. The test venue and equipment were set up according to TGMD-2
requirements in the indoor assembly halls or the outdoor playground of the public schools and the indoor gymnasium of the
private school. The researchers thoroughly explained and demonstrated correct performance of all 12 gross motor skills of
TGMD-2 before the assessment. After that, each child started to perform each gross motor skill under supervision of the
researchers and the KG class teachers. The child was allowed at least one test trial for each gross motor skill. The child had
to perform two trials for each of all 12 gross motor skills (rest period was provided between two consecutive gross motor
skill tests). The performance of every child was video-recorded. The video camera was fixed in the proper position and angle
to record the whole performance of each motor skill, except recording of run, gallop and slide when the angle of the video
camera was changed to record the whole performance. Total duration of assessment of all 12 gross motor skills for each child
lasted about 10—15 minutes (including rest periods). The subjects were assessed with their barefooted performance of all
skills because the majority of the subjects were not accustomed to wear rubber-soled shoes. The assessment procedures were
done according to the standardized guidelines of TGMD-2 and finished within three consecutive months for all 472 children.
The video recordings were assessed and rated with TGMD-2 examiner’s record forms by three raters (inter-rater reliability
determined by the intra-class correlation coefficients from 0.88-0.95).

The descriptive statistics and one-way ANOVA was used to analyze the data. The significant level was set as p<0.05. The
software used for data analysis was IBM SPSS statistic version 22.0 for Windows.

RESULTS

Table 1 shows the results of one-way ANOVA between male and female subjects. The significant differences were found
on the run and gallop but there were no significant differences on the rest of locomotor skills between males and females.
The significant differences were also found on the most of object control skills except the catch, object control standard and
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Table 2. Descriptive rating of Gross Motor Quotient

Descriptive Rating of GMQ Frequency Percent
Average 218 46.2
Above average 95 20.1
Below average 29 6.1
Poor 12 2.5
Superior 83 17.6
Very poor 3 0.6
Very superior 32 6.8
Total 472 100.0

GMQ: Gross motor quotient

Table 3. Comparison of subjects between urban and rural areas

Urban Schools Rural Schools p Total

Number (%) 357 (75.6) 115 (24.4) 472 (100)

Age (years) 5.36 £0.31 5.56 +£0.39 ok 5414034
Height (cm) 107.2 +7.18 102.0 +£5.57 ook 105.9 +7.17
Weight (kg) 17.6 £ 3.10 16.3+£2.36 ook 17.3 £2.99
BMI (kg/m?) 15.3+2.02 15.7 £ 1.56 154+1.93
Run 6.59 £ 1.85 7.76 £ 0.84 ook 6.87+1.74
Gallop 6.70 £2.23 7.23+1.75 * 6.83+2.13
Hop 8.57+2.46 9.18 £2.05 * 8.72+2.38
Leap 3.62+ 179 492 +1.00 ok 3.94+1.73
Horizontal jump 5.01+£2.12 5.59+2.08 ok 5.14+2.13
Slide 7.01+1.77 749 +1.49 * 718 £1.72
Locomotor raw scores 37.6 £7.35 42.1+6.25 ok 38.7+7.36
Locomotor standard scores 12.2+3.46 14.6 £3.43 ok 12.8 +3.61
Locomotor percentiles 67.5+28.4 84.1 £23.5 HEE 71.5+£28.2
Striking a stationary ball 7.29+£2.22 6.36 +2.19 HEE 7.06 +2.25
Stationary dribble 2.33+3.08 1.30 +£2.56 ok 2.08+2.99
Catch 346 +£1.75 3.56+1.90 348 +1.79
Kick 7.09 £ 1.60 723 £1.56 713 £ 1.59
Overhand throw 499 +2.47 5.86 = 1.89 ok 5.21 +2.37
Underhand roll 499 +1.90 447 £ 1.31 ok 486+ 1.79
Object control raw scores 30.1+ 7.81 28.8+7.12 29.8 £7.67
Object control standard scores 10.3+2.84 9.51 £2.61 ** 10.1 £2.81
Object control percentiles 51.8+£28.2 43.6+26.8 ** 49.8 £28.0
Sum of standard scores 22.4+5.29 24.1+4.43 ** 229+5.14
Gross motor quotient 107.0 = 16.6 112.4+13.3 ok 108.3 +16.0

Mean + SD, p: Significant differences between urban and rural schools, *p<0.05, **p<0.01, ***p<0.001

percentile scores between two genders.

Seven levels of descriptive rating according to the GMQ for all the subjects are shown in Table 2. The majority of subjects
(46.2%, n=218) had average level of gross motor skill rank. The minority (0.6%, n=3) had very poor level of gross motor
skill rank.

Table 3 shows the comparison of the subjects between urban and rural areas. The significant differences were found
between the two groups.
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DISCUSSION

The findings of this study showed that the gross motor skill development of KG children in Myanmar had a different ten-
dency across gender and geographical region. The majority of the subjects demonstrated average level of overall skill rank.

The mean standard score for locomotor subtest was better than the US normative samples while the mean standard score
for object control subtest was matched with the US normative samples. The standard scores for both locomotor and object
control subtests had a mean of 10 and standard deviation of 3 for the US normative samples®. This finding was in line with
the study of Pang and Fong in which Hong Kong Chinese children performed better than the US normative samples'¥.

The males performed significantly better in the run than the females, while the females did in the gallop than the males.
There were no significant differences on all the rest of locomotor skills between the males and females. The findings of this
study were similar to the previous studies. Goodway et al. reported that no significant differences were found between males
and females for locomotor skills in the preschoolers from two geographical regions in the US'S). Bakhtiar also stated the
similar findings for 6-year-old children in Indonesia?). It was found that males and females aged between six and nine in
Taiwan had roughly equal locomotor skills in the study of Lin and Yang?>. The gender-based differences on locomotor skills
of this study were differed from Hardy et al. in which the females subjects of preschool children in Australia tended to have
higher mastery of locomotor skills'”. Legear et al. also reported that the females had superior locomotor proficiency in KG
children in Canada'®.

In this study, the males performed significantly better in five out of six individual object control skills and total raw skill.
The findings were concurred with the previous studies. There were significant differences on object control skills in the males
among preschoolers from the US in the study of Goodway et al'®). The findings of this study agreed with Hardy et al. in which
the males had higher total and individual object control skills except the catch!?. The better object control skills among males
had also found in the study of Legear et al.'®. Bardid et al. reported that the males had better performance on object control
skills in Belgian children'?). Bakhtiar had found that the males were slightly higher in object control skills than the females?!.
Lin and Yang had also reported that the significant differences were found in object control skills except the catch and the
kick between the two genders?>.

The number of subjects from urban and rural area were significantly different because of demography of the population
in those two study areas. The population who live in urban area is the highest (70.1%) in Yangon®?. In this study, 75.6% of
the subjects were from urban area. This result was similar to the original TGMD-2 manual where 77% of the US normative
samples were from urban area®).

The significant differences on most of the gross motor skills except the catch, the kick and the raw object control scores
were found between urban and rural areas. All locomotor skills of the subjects from rural area were significantly better than
those from urban area. This differences may be due to plenty of open spaces for play around schools and home environments
in rural area. Another possible reason may be due to the circumstance in rural area where most of children used to walk to
schools because of lack of accessible public transportation to schools.

Conversely, the subjects from urban area had better performances on most of object control skills. This may be due to the
subjects from one private schools in this study where well facilitated indoor gymnasium and outdoor playground are situated.

The findings from this study have implications for PTs, physical education teachers, and other professionals who are
working for early childhood care and development programs.

The strength of this study was that it was conducted with a large sample of KG children attending at the public and private
schools in Myanmar. The first limitation of this study was the subjects were only from two regions out of total 15 regions
(seven regions, seven states and one union territory) of Myanmar. The second limitation was the schools were selected based
on the different geographical regions and this study could not differentiate the two areas based on socioeconomic status (SES).
The objective assessment of SES of the families of all the subjects should have been done for accurate differentiation between
two study areas. The third limitation was the subjects were not assessed their nutrition, culture, and ethnicity, although the
majority of residents in the two study areas were Bamar which was one out of eight major national ethnic races of Myanmar.
Further studies are still needed to examine KG children from all the 15 regions of Myanmar and whether the differences of
the gross motor skill development depending on the families’ SES and the nutrition, culture, and ethnicity of children.

In conclusion, the development of gross motor skills in KG children in Myanmar had gender-based and region-based
differences on both the locomotor and object control skills. The findings of this study gave a valuable information to the
establishment of a normative reference of KG aged children for future studies.
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