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Abstract:  

The purpose of this study was to build up and evaluate the application of work-outs 

about the efficiency of footwork for talented female table tennis athletes. 08 healthy 

female talented table tennis athletes at the age of 14-15 in Vinh Long province were 

chosen to participate in the 8-week pre-season training. Results indicated that the 20 

work-outs were selected to improve the efficiency footwork through the basis of training 

principle, participant’ characteristics, previous studies, and expert interviews. Besides, 

there were significant differences in all 06 tests to evaluate the footwork ability after the 

experiment. Moreover, the percentage of change indicated increased, from the objective 

perspective, we found that the growth rate was still at the moderate level (from 2.72% to 

6.07%). Therefore, it is necessary to apply the 20 work-outs more flexibly and closely to 

improve the efficiency of footwork in different training phases next year. It was 

concluded that the application of the 20 work-outs about the efficiency of footwork had 

positive effects on female talented table tennis athletes. Future studies should be 

conducted on a group of males, diverse in training levels, and/or on the other sports 

group that need to promote footwork ability.  
 

Keywords: efficiency footwook, the 20 work-outs, female talented athletes, aged 14-15, 

table tennis 

 

1. Introduction 

 

Speed, reaction time, and technical skills were the basic features in table tennis to meet 

the nature of the Game, e.g. fast pace, quick response, and flexibility in any circumstances 
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(Kondrič et al., 2013; Ripoll et al., 1987). Besides, high concentration of attention and 

stable psychological stability were important points to becoming a good table tennis 

athlete (Kahn et al., 2004; Yuza et al., 1992; Zhang et al., 2012). Through the practical 

investigation results of training and the experience in the competition, training time 

might be more than 7 hours per day in elite athletes and over 4 hours in young athletes. 

While the average time in table tennis competition was 18-48 minutes (15-34 minutes for 

Vietnamese athletes), not counting the time for a break or picking up the ball (Mason, 

1986). Moreover, the total number of swings to hit the ball was from 302-1246 times (300-

1200 for Vietnamese athletes), along with table tennis athletes had to move continuously 

and rapidly during the competition from 100-250 times, equivalent to the distance for 

running was 1000-3000m. Thus, the density of movement was quite high, from 0.26-0.69 

times in one second (Mao, 2012). In addition, table tennis athletes had to perform with 

the optimum precision to effectively catch/hit the ball (Muelling et al., 2014) and moved 

quickly and continuously in competition (Toriola et al., 2004). In order to meet these 

criteria in table tennis, athletes have to pay special attention to the combination of leg 

flexibility in each specific situation, also called footwork (Son & Vinh, 2020). This will 

help athletes move to a favorable position and perform the return better and more 

accurately (Welford, 1980). Therefore, it is necessary to build up the work-outs to improve 

the efficiency of footwork, which maximized the inherent talent of young table tennis 

players and enhanced the achievements and skills in competition.  

 

2. Materials and Methods 

 

2.1 Participants 

The volunteer and selected participants were 08 healthy female talented table tennis 

athletes at the age 14-15 in Vinh Long province, Vietnam. None of the participants had 

any physical problems, smoking, alcohol using or were taking any medication. All of the 

participants took part in the pre-season training in 8 weeks with the application of the 20 

work-outs (more details in Table 1). They were informed of the test procedures before 

providing written consent. This study was approved by Vinh Long province, head coach, 

and the Provincial Scientific Council for the use of human beings.  

 

2.2 Procedures 

Two weeks before, each participant answered a brief baseline questionnaire about their 

personal information and sport-related injury history (excluded if any problem 

occurred). One week after that, all participants came to examine their footwork ability 

(pre-test) before the pre-season training program began. 06 tests were used to evaluate 

the efficiency of footwork such as 60m sprint (s), 8x8m shuttle run (s), pick up 21 balls in 

3m (s), a combination of moving left and right to return the ball in 1 minute (times), move 

2/3 horizontally to hit the ball in 1 minute (times), and 2-minute rope jumping (times). 

These tests had high validity and reliability for determining the footwork efficiency in 

young table tennis athletes (Son & Vinh, 2020).  
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Table 1: The application of the 20-work-out for female talented table tennis athletes 

 
Notes: T: the 20-footwork work-outs, 1: Change of direction when given signal, 2: Change of direction with 

weights on legs to simulate the return when given the signal in 45 seconds, 3: 30m sprint, 4: 60m sprint, 5: 

8x8m shuttle run, 6: Forehand and backhand with weights on legs in 45 seconds, 7: Holding the iron racket 

and moving side by side to simulate the hit 30 seconds, 8: Move horizontally 3m to pick up 30 balls, 9: Left 

and right moving to return the ball in 3 minutes, 10: Backward and forward moving to return the ball in 3 

minutes, 11: Left push and right loop in 5 minutes, 12: Left and right moving to smash the ball in 5 minutes, 

13: Move 2/3 horizontally to hit the ball in 5 minute, 14: Loop left corner in 3 minutes, 15: Short right smash 

and move to left push in 4 minutes, 16: Right loop and move to short left smash in 4 minutes, 17: Left and 

right moving to loop the ball in 3 minutes, 18: Simulation the smash when given signal in 1 minute, 19: 

Rope jumping in 1 minute, 20: Trial competitions (3-5 games). 

 

Based on the yearly training program of the table tennis players in Vinh Long province 

and the annual competition schedule (e.g. the Tien Phong Newspaper championships in 

July, the Youth National table tennis championships (the 12-outstanding-player prize) in 

August, and Phu Dong Festival in September), should be completed by July. All 

participants would experience 8-week pre-season training, six times per week (except 

Sunday), three hours training each day, in which 60 minutes for footwork training. The 

time for training was 8.00 to 11.00 am. However, on Tuesday and Thursday, participants 

had the weight training, so that the application of the 25-work-out for female talented 

table tennis athletes was conducted four days/week (Monday, Wednesday, Friday, and 

Saturday). The total time of the 8-week pre-season training plan is presented in Table 2.  
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Table 2: Percentage of practical time in the 8-week pre-season training 

Types of training % Total time Training phases % Practical times 

Physical fitness 65% 52 hours 
General fitness 80% 42 hours 

Specific training 20% 10 hours 

Skills and tactics 35% 28 hours 
Skills training 97% 26 hours 

Tactics training 7% 2 hours 

Summary 100% 80 hours  100% 80 hours 

 

At the end of the 8-week, all participants underwent the examination as in pre-test (also 

called the post-test).  

 

2.3 Statistical analysis 

All data are expressed as mean and standard deviation values (mean±SD). Data 

collections were analyzed by using Microsoft Excel for Windows and the SPSS for 

Windows version 20. Descriptive analysis was used to describe the subject characteristics. 

Pair Sample T-test was used to determine the differences between pre-test and post-test. 

The level of statistical significance was set at p<.05.  

 

3. Results and Discussions 

 

Participants’ characteristics were shown in Table 3.  

 
Table 3: Participants’ characteristics 

n=8 Age (year) Weight (kg) Height (cm) 

Mean±SD 14.25±0.46 43.93±1.31 155.88±4.02 

 

The average age, height, and weight of 08 female talented table tennis athletes in Vinh 

Long province were 14.25±0.46 years, 155.88±4.02 cm, and 43.93±1.31 kg, respectively. 

Besides, following these three steps, authors built up the work-out to improve footwork 

in table tennis for female talented table tennis athletes.  

 Step 1: The basis of the work-outs selection. Based on the training principles to 

choose as the work-out had to be oriented to develop physical fitness, could be suited to 

the characteristic of participants, met the practical conditions of female athletes, be 

effective to enhance the efficiency of footwork, created the excitement and diversity.  

 Step 2: Systematization of the work-outs from previous studies. From the basis in 

step 1 and results from many previous studies (Amelin, 1985; Cang, 2002; Kondrič et al., 

2013; Mason, 1986; Quang & Thai, 1995; Seemiller & Holowchak, 1997; Thai & Son, 1999; 

Yuza et al., 1992) we initially synthesized and selected 25 work-outs to improve footwork 

as following: (1) Change of direction when given signal, (2) Change of direction with 

weights on legs to simulate the return when given the signal in 45 seconds, (3) 30m sprint, 

(4) 60m sprint, (5) 30 times jump and switch legs side by side, (6) 8x8m shuttle run, (7) 

Forehand and backhand with weights on legs in 45 seconds, (8) Holding the iron racket 

and moving side by side to simulate the hit 30 seconds, (9) Move horizontally 4m to pick 
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up 42 balls, (10) Move horizontally 3m to pick up 30 balls, (11) Left and right moving to 

return the ball in 3 minutes, (12) Backward and forward moving to return the ball in 3 

minutes, (13) Left push and right loop in 5 minutes, (14) Left and right moving to smash 

the ball in 5 minutes, (15) Move 2/3 horizontally to hit the ball in 5 minute, (16) Loop left 

corner in 3 minutes, (17) Short right smash and move to left push in 4 minutes, (18) Right 

loop and move to short left smash in 4 minutes, (19) Short left serve and move right loop 

to the corner in 4 minutes, (20) Left and right moving to loop the ball in 3 minutes, (21) 

Simulation the smash when given signal in 1 minute, (22) Rope jumping in 1 minute, (23) 

Trial competitions (3-5 games), (24) Lift the ball with racket in 5m, (25) 3m cross-step 

running.  

 Step 3: Expert interview. 15 experts (included coaches, trainers, managers who 

had at least five years of training in table tennis) were chosen to evaluate the feasibility 

of the 25 work-outs from step 2. The questionnaire was sent two times, three months 

apart, to the same expert. A 3-level rating was used (e.g. Used – Rarely – No used) and 

coded to 0 – 1 – 2 points respectively. Thus, the fewer points respondent had, the fewer 

the work-outs used. After summarizing the results, the selected would be converted into 

points. Results of the expert interviews are presented in Table 2. 

 
Table 2: Results from the expert interviews 

Work-

outs 

First time (n=15) Second time (n=15) 

Evaluation (points) Total 

point 

% 

Used 

Evaluation (points) Total 

point 

% 

Used Used Rarely No Used Rarely No 

1 12 2 1 26 86.67 12 2 1 26 86.67 

2 11 3 1 25 83.33 11 3 1 25 83.33 

3 13 2 0 28 93.3 13 2 0 28 93.3 

4 11 2 2 25 83.33 11 3 1 25 83.33 

5 9 4 2 22 73.33 9 4 2 22 73.33 

6 15 0 0 30 100 14 1 0 29 96.7 

7 13 1 1 27 90 13 1 1 27 90 

8 14 1 0 29 96.7 13 2 0 28 93.3 

9 8 5 2 21 70 8 4 3 20 66.7 

10 12 2 1 26 86.67 12 2 1 26 86.67 

11 14 1 0 29 96.7 13 2 0 28 93.3 

12 13 2 0 28 93.3 12 2 1 26 86.67 

13 12 3 0 27 90 12 3 0 27 90 

14 11 3 1 25 83.33 11 3 1 25 83.33 

15 11 3 1 25 83.33 11 3 1 25 83.33 

16 15 0 0 30 100 15 0 0 30 100 

17 14 1 0 29 96.7 13 2 0 28 93.3 

18 11 3 1 25 83.33 11 3 1 25 83.33 

19 8 4 3 20 66.67 8 4 3 20 66.67 

20 14 1 0 29 96.7 13 2 0 28 93.3 

21 11 3 1 25 83.33 11 3 1 25 83.33 

22 12 3 0 27 90 12 3 0 27 90 

23 15 0 0 30 100 15 0 0 30 100 
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Notes: 1: Change of direction when given signal, 2: Change of direction with weights on legs to simulate 

the return when given the signal in 45 seconds, 3: 30m sprint, 4: 60m sprint, 5: 30 times jump and switch 

legs side by side, 6: 8x8m shuttle run, 7: Forehand and backhand with weights on legs in 45 seconds, 8: 

Holding the iron racket and moving side by side to simulate the hit 30 seconds, 9: Move horizontally 4m to 

pick up 42 balls, 10: Move horizontally 3m to pick up 30 balls, 11: Left and right moving to return the ball 

in 3 minutes, 12: Backward and forward moving to return the ball in 3 minutes, 13: Left push and right 

loop in 5 minutes, 14: Left and right moving to smash the ball in 5 minutes, 15: Move 2/3 horizontally to hit 

the ball in 5 minute, 16: Loop left corner in 3 minutes, 17: Short right smash and move to left push in 4 

minutes, 18: Right loop and move to short left smash in 4 minutes, 19: Short left serve and move right loop 

to the corner in 4 minutes, 20: Left and right moving to loop the ball in 3 minutes, 21: Simulation the smash 

when given signal in 1 minute, 22: Rope jumping in 1 minute, 23: Trial competitions (3-5 games), 24: Lift 

the ball with racket in 5m, 25: 3m cross-step running.  

 

From the results of expert interviews in Table 2, we selected the work-outs with a total 

point of more than 25 (or higher than 80%). According to this principle, the 20-work-out 

was chosen such as (1) change of direction when given signal, (2) change of direction with 

weights on legs to simulate the return when given the signal in 45 seconds, (3) 30m sprint, 

(4) 60m sprint, (5) 8x8m shuttle run, (6) forehand and backhand with weights on legs in 

45 seconds, (7) Holding the iron racket and moving side by side to simulate the hit 30 

seconds, (8) move horizontally 3m to pick up 30 balls, (9) left and right moving to return 

the ball in 3 minutes, (10) backward and forward moving to return the ball in 3 minutes, 

(11) left push and right loop in 5 minutes, (12) left and right moving to smash the ball in 

5 minutes, (13) move 2/3 horizontally to hit the ball in 5 minute, (14) loop left corner in 3 

minutes, (15) short right smash and move to left push in 4 minutes, (16) right loop and 

move to short left smash in 4 minutes, (17) left and right moving to loop the ball in 3 

minutes, (18) simulation the smash when given signal in 1 minute, (19) rope jumping in 

1 minute, (20) trial competitions (3-5 games). Therefore, through the three steps above, 

the authors have selected the 20-work-out to improve the efficiency of footwork for 

female talented table tennis athletes at the age of 14-15 years.  

 Moreover, results of the effectiveness of the application of the 20-work-outs in 

footwork for female talented table tennis athletes aged 14-15 are presented in Table 3.  

 
Table 3: Differences in the efficiency footwork between before and after the experiment 

Test Before experiment (pre-test) After experiment (post-test) GR (%) t 

1 10.24±0.65 9.72±0.4 5.16 3.757* 

2 20.51±0.93 19.96±0.97 2.72 7.044* 

3 62.00±0.91 58.35±0.8 6.07 8.632** 

4 61.38±2.34 63.50±1.1 3.40 2.861* 

5 61.75±2.44 64.13±1.54 3.77 3.493* 

6 308.88±6.27 321.75±1.98 4.08 6.424* 

Notes: 1: 60m sprint (s), 2: 8x8m shuttle run (s), 3: pick up 21 balls in 3m (s), 4: combination of moving left 

and right to return the ball in 1 minute (times), 5: move 2/3 horizontally to hit the ball in 1 minute (times), 

6: 2-minute rope jumping (times). GR: Growth Rate (%). *, ** significant differences at the level 0.05, 0.01.  

 

24 9 4 2 22 73.33 9 5 1 23 76.7 

25 9 5 1 23 76.67 9 3 3 21 70 
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Results in Table 3 showed that there were statistically significant differences in all 

evaluation tests to improve the efficiency of footwork for female talented table tennis 

athletes at the age of 14-15. It means that the application of 20-work-outs in this study has 

a positive effect on participants, which enhanced their footwork ability in training. 

According to Raab et al. (2005) indicated that most previous studies focused on technical 

and tactics enhancement. It meant that we missed out on many other aspects of sports 

success as what kinds of movement the athletes perform and how it can be done, 

especially in young athletes (Cang, 2002; Muelling et al., 2014). In our study, we built up 

the work-outs to improve the efficiency of footwork – one of the aspects to make table 

tennis athletes move to a convenient and suitable position to have many options to deal 

with the opponent's return situations.  

 In addition, results in this study also showed that there was growth in all 

evaluation tests, but the growth rate was still quite modest, from 2.72%-6.07% (shown in 

Figure 1).  

 Therefore, for better development of efficient footwork, these work-outs should be 

applied during the following year’s training cycle to enhance the achievement 

performance for athletes. Future studies should be conducted on a group of males, 

diverse in training levels, and/ or on the other sports group that need to promote 

footwork ability. 

 

4. Conclusions 

 

In short, the study has identified the 20 work-outs to improve the footwork efficiency and 

applied these work-outs to the 8-week pre-season training for female talented table tennis 

athletes. The application of these work-outs has brought a positive effect and is suitable 

for the development of footwork in female athletes at the age of 14-15 in Vinh Long 

province, Vietnam.  

 
Figure 1: The growth rate of all tests for evaluating the efficiency footwork 

 
Notes: 1: 60m sprint (s), 2: 8x8m shuttle run (s), 3: pick up 21 balls in 3m (s), 4: combination of moving left 

and right to return the ball in 1 minute (times), 5: move 2/3 horizontally to hit the ball in 1 minute (times), 

6: 2-minute rope jumping (times).  
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