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Abstract：The purpose of the present study was to determine the effects of an integrated 

movement course on the FMSs of preschool children. Purposive sampling was used to select 

two classes at a public preschool in Chiayi City, Taiwan. The experimental group consisted of 

9 boys and 12 girls, and the control group consisted of 11 boys and 8 girls. Both were 

administered a pretest and a posttest.  

There were 5 results as follows: 

1. For LS, the experimental group (M = 32.38) performed better than the control group (M = 

23.53). For OCS, the posttest revealed no significant difference between the two groups.  

2. The experimental group performed better than the control group in running (t = 2.23, P 

< .05), galloping (t = 8.09, P < .001), leaping (t = 2.96, P < .01), and horizontal jumping (t = 

2.96, P < .01). 

3. There was a significant difference between the pre- and posttests of the experimental group 

in running (t = -3.05, P < .01), galloping (t = -7.90, P < .001), hopping (t = -5.19, P < .001), 

jumping (t = -2.31, P < .05), dribbling (t = -2.71, P < .05), throwing (t = -3.99, P < .01), and 

rolling (t = -3.47, P < .01), indicating improvement in each of these seven skills.  

4. For the control group, there was a significant difference between the pre- and posttests only 

for sliding (t = -2.88, P < .05); even though they didn’t participate in the integrated movement 

course, their sliding ability improved.  

5. The experimental group performed better in the posttests for both the LS (M = 32.31 ＞ M 

= 24) and the OCS (M = 25.71 ＞ M = 18.81). This indicates that the integrated movement 

course had a positive influence on both the LS and OCS of the experimental group. 
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1. Introduction 

 

Childhood is the ideal time for developing FMS, yet teachers need to keep in mind the developmental 
limitations of their students when planning and selecting interesting activities which are challenging, 
but not beyond their ability (Li & Chang, 2006; Chang & Chen, 2012). Moreover, the development of 
FMSs is deeply influenced by a child’s everyday interactions with others, especially parents, teachers, 
and playmates. Thus parents and teachers need to provide an environment and plan activities which 
promote the acquisition of FMSs (Li & Chang, 2006; Shenouda, Gabel, & Timmons, 2011). 
    Over 80 percent of preschools in Taiwan have a curriculum which includes games and activities 
designed to develop physical skills. However, most of these are held only once a week, and few run 
for more than 40 minutes per session (Chen & Huang, 2005). This indicates that preschools don’t 
give sufficient importance to the development of FMSs, and that educators lack knowledge and 
ability in this respect (Weikart, 1987/2009). 
    Huang and Huang (2003) assert that physical education classes in Taiwan are not sufficiently 
systematic. Ho and Lou (2000) found that most of the physical education (PE) activities at preschools 
are in the form of group games in which the children spend most of their time passively waiting for 
their turn or for the game to conclude after being eliminated from the competition. Even when the 
teacher makes an effort to arrange activities which require continuous participation on the part of all 
the students, it often happens that the more physically developed students dominate the activity, 
pushing the less developed ones to the sidelines. Thus teachers need to plan activities which students 
enjoy and which require everyone to actively participate. 
    Based on my two decades of experience in early childhood education, very few preschools in 
Taiwan provide systematic PE classes. This may be because teachers lack training in the physical 
development of children. Or it may be due to teachers not having enough time to plan more suitable 
activities, instead falling back on such traditional routines as morning calisthenics and recess on the 
outdoor playground. In fact, the games most commonly played at preschools in Taiwan tend to be 
chosen because they are fun or competitive, but if not systematically planned, many such activities 
have little value with respect to the development of FMSs. 
    Amongst the related studies carried out in Taiwan during the past decade, few refer to the 
empirical research previously carried out on the development of FMSs (Shih, Huang, Huang, & Lin, 
2006). Huang, Chou, Cheng, and Lin (2005) and Shih et al. (2006) found that a six-week physical 
education course enhanced the acquisition of FMSs amongst preschoolers. Similarly, Tsai (2010) 
conducted a 40-minute physical education class for preschoolers twice a week for six weeks, and 
found that by the end of the course the participants had significantly improved in running, galloping, 
horizontal jumping, and sliding. 
    Similarly, Chiu (2013) found that preschoolers who had completed a 12-week physical 
education course had significantly better scores on the Test of Gross Motor Development-2 
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(TGMD-2). Also, Barid et al. (2013) designed and conducted a one-hour FMS course twice per week 
over a span of ten weeks, and found that by the end of the course the participants’ FMSs had 
improved significantly. 
    In the empirical studies mentioned above, most of the physical education courses continued for 
between six and twelve weeks, with classes being held twice a week for between 40 minutes and one 
hour. Although the Temporary Guidelines for Preschool Activities recently adopted by Taiwan’s 
Ministry of Education (MOE) stresses the integration of the different components of the curriculum 
(MOE, 2013), none of these previous studies attempted to integrate the PE course into the existing 
curriculum. Therefore, the purpose of the present study was to determine the effects of an integrated 
movement course on the FMSs of preschool children. It is expected that the results of this study can 
be used in the design and implementation of preschool curriculums which place more stress on the 
acquisition of FMSs in an enjoyable manner. 

 
 

2. Methodology 
 

2.1 Participants 
 

Purposive sampling was used to select two classes at a public preschool in Chiayi City, Taiwan. Each 
class had a total of 28 children. All of the children were between four and five years old and in good 
health. One class was designated the experimental group and the other was designated the control 
group. Both were administered a pretest and a posttest. Of the initial 56 participants, 16 did not 
participate in all phases of the study; thus only the data for the remaining 40 participants was 
included in the data analysis. The experimental group consisted of 9 boys and 12 girls, and the 
control group consisted of 11 boys and 8 girls. At the time the pretest was administered the average 
age of the participants was four years and one month; at the time of the posttest the average age of the 
participants was four years and four months. The participants in the experimental group had an 
average height of 106.5 centimeters and an average weight of 18 kilograms; the participants in the 
control group had an average height of 106.8 centimeters and an average weight of 17.6 kilograms. 
 

2.2 The integrated physical education course 
 

The teacher of the experimental group integrated the 12 movement skills of the TGMD-2 into the 
existing curriculum. Each skill was practiced for half an hour, three times over the course of one 
week. 

  
2.3 Procedures 
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After selecting the preschool, I contacted the director and explained the purpose of the study and the 
procedures to be used. Prior to testing, I contacted the participating teachers and explained their role 
in the research, including the testing procedures and the parental consent forms. The teacher of the 
experimental group integrated each of the 12 FMSs into the existing curriculum; she also participated 
in the meetings held by the research team every two weeks over the course of the study to discuss the 
progress of the research and any problems which had arisen. The teacher of the control group 
administered the pre- and posttests and conducted the existing PE classes without making any 
modifications. Both the pre- and posttests were videotaped for the purpose of scoring and discussion. 
    A Sony DV camcorder was used to film the testing sessions. The evaluations of each 
participant’s performance were carried out by using Windows Media Player to play back the 
recordings at a slow speed and checking the appropriate spaces on the evaluation forms. The 
evaluations were carried out by four research assistants with extensive experience using the TGMD-2; 
each had previously carried out at least 500 such evaluations. 

 
2.4 Data analysis 

 
A dependent sample t-test was used to compare the differences between the pre- and posttest scores 
of each group. An independent sample t-test was used to compare the scores of the two groups of 
participants. 

 
 
3. Results 

 

Table 1 shows that the pretest revealed no significant difference between the two groups in both 
locomotor skill (LS) (t = 1.03, P > .05) and object control skill (OCS) (t = -.65, P > .05). Table 1 also 
shows that for LS there was a significant difference between the pre- and posttests of the 
experimental group (t = 6.87, P < .001), and that the experimental group (M = 32.38) performed 
better than the control group (M = 23.53). For OCS, the posttest revealed no significant difference 
between the two groups (t = 1.23, P > .05). However, in the pretest the experimental group had a 
lower score in OCS than the control group, but in the posttest the experimental group scored 
somewhat higher than the control group. 

 
Table 1. The LS and OCS of the experimental groups (eg) and control groups (cg). 
 

Item Group No. Mean SD t 

LS pretest eg/ cg 21/19 24/22.31 6.58/3.37 1.03 

CS pretest eg/ cg 21/19 18.8/20.1 4.95/7.00 -.65 

LS posttest eg/ cg 21/19 32.38/23.53 4.66/3.29 6.87*** 

OCS posttest eg/ cg 21/19 25.71/23.16 7.70/5.08 1.23 
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***P< .001  
 
Table 2 shows that there was a significant difference between the posttests of the experimental and 
control groups in running (t = 2.23, P < .05), galloping (t = 8.09, P < .001), leaping (t = 2.96, P < .01), 
and horizontal jumping (t = 2.96, P < .01). In each of these LS the experimental group performed 
better than the control group: M = 7.14 ＞ 6.63, 5.9 ＞ 2.21, 4.14 ＞ 3.05, and 5.76 ＞ 3.52, 

respectively. 

 
Table 2. The results of the posttests of the experimental and control groups in each LS. 
 

Item Group No. Mean SD t 

Running posttest eg/ cg 21/19 7.14/6.63 .910/.50 2.23* 

Galloping posttest eg/ cg 21/19 5.9/2.21 1.37/1.51 8.09*** 

Hopping posttest eg/ cg 21/19 6.14/5.26 1.77/1.45 1.71 

Leaping posttest eg/ cg 21/19 4.14/3.05 1.28/1.03 2.96** 

Horizontal jumping posttest eg/ cg 21/19 5.76/3.52 1.92/.90 4.63*** 

Sliding posttest eg/ cg 21/19 3.28/2.84 2.03/1.21 .83 

***P< .001,  **P< . 01, *P< .05  

 
Table 3 shows that there was a significant difference between the pre- and posttests of the 
experimental group in running (t = -3.05, P < .01), galloping (t = -7.90, P < .001), hopping (t = -5.19, 
P < .001), jumping (t = -2.31, P < .05), dribbling (t = -2.71, P < .05), throwing (t = -3.99, P < .01), 
and rolling (t = -3.47, P < .01), indicating improvement in each of these seven skills. 
 
Table 3. Comparison of the experimental group’s pre- and posttests in LS and OCS. 
 

item No. Mean SD t 

Running pretest / posttest 21 6.19/7.14 1.17/ 0.91 -3.05 ** 

Galloping pretest / posttest 21 2.52/5.90 1.33/1.37 -7.90 *** 

Hopping pretest / posttest 21 3.33/6.14 2.08 /1.77 -5.19 *** 

Leaping pretest / posttest 21 4.00/4.14 2.17/ 1.28 -0.40  

Horizontal jumping pretest / posttest 21 4.62/5.76 2.11/1.92  -2.31 * 

Sliding pretest / posttest 21 3.33/3.29 2.76/ 2.03 0.07  

Striking pretest / posttest 21 3.43/4.43   1.72 /2.58 -1.62  

Dribbling pretest / posttest 21 2.67/3.90 1.62/ 1.73 -2.71 * 

Catching pretest / posttest 21 2.71/3.14   1.31/ 1.85 -1.04  

Kicking pretest / posttest 21 4.86/5.48  0.91/ 1.47 -1.94  

Throwing pretest / posttest 21 2.76/4.52 2.23/2.50  -3.99 ** 

Rolling pretest / posttest 21 2.38/4.24 1.80 /2.14 -3.47 ** 
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***P< .001,  **P< . 01, *P< .05  
 

 

Table 4 shows that for the control group there was a significant difference between the pre- and 
posttests only for sliding (t = -2.88, P < .05); even though they didn’t participate in the integrated 
movement course, their sliding ability improved. 
 
Table 4. Comparison of the control group’s pre- and posttests in LS and OCS. 
 

item No. Mean SD t 

Running pretest / posttest 19 6.58 /6.63 0.77 / 0.50 -0.25 

Galloping pretest / posttest 19 2.42 /2.21 1.35 /1.51 1.71 

Hopping pretest / posttest 19 4.89 /5.26 1.76 /1.45 -0.89 

Leaping pretest / posttest 19 3.26 / 3.05 1.33 / 1.03 0.78 

Horizontal jumping pretest / posttest 19 3.26 / 3.53 1.73 /0.90 -0.84 

Sliding pretest / posttest 19 1.89 / 2.84 1.20 /1.21 -2.88* 

Striking pretest / posttest 19 3.63 /3.95 2.19 /1.78 -0.55 

Dribbling pretest / posttest 19 3.05 /3.63 2.27 / 1.42 -1.07 

Catching pretest / posttest 19 2.32 /2.79 1.53 / 1.62 -0.98 

Kicking pretest / posttest 19 5.00 /5.00 1.53 / 1.00 0.00 

Throwing pretest / posttest 19 3.05 /3.74 2.15 /1.66 -0.97 

Rolling pretest / posttest 19 3.00 / 4.05 2.56 /1.75 -1.44 

*P< . 05  
 
Table 5 shows that the t-test revealed a significant difference between the experimental group’s pre- 
and posttest scores for both the LS (t = -6.36, P < .001) and the OCS (t = -4.73, P < .001). However, 
no significant difference was found between the control group’s pre- and posttest scores for the LS (t 
= -1.61, P < .05) and the OCS (t = -1.78, P > .05). It can also be seen that the experimental group 
performed better in the posttests for both the LS (M = 32.31 ＞ M = 24) and the OCS (M = 25.71 ＞ 

M = 18.81). This indicates that the integrated movement course had a positive influence on both the 
LS and OCS of the experimental group. 
 
Table 5. The pre- and posttests of the experimental groups and control groups inLS and OCS. 
 

Item No. Mean SD t 

LS pretest (eg/ cg) 21/19 24/22.32 6.58/3.37 -6.36***/-1.61 

LS posttest (eg/ cg) 21/19 32.31/23.53 4.66/3.29  

OCS pretest (eg/ cg) 21/19 18.81/20.05 4.95/7.00 -4.73**/-1.78 

OCS posttest (eg/ cg) 21/19 25.71/23.16 7.70/5.05  
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***P < .001,  **P< . 01 

 

 

4. Conclusion 

 

Research has shown that the conventional approach to preschool PE classes does promote the 
development of FMSs. However, integrating movement activities into the overall curriculum brings 
about better results. Thus it is suggested that preschool teachers participate in school, government, 
and civic training programs focusing on the design of lively and challenging activities which promote 
the development of FMSs, and how to integrate them into the school day. By doing so, their students 
will acquire FMSs more efficiently and enjoyably, and also be more confident as when they enter 
elementary school. 
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