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Background: “Exercise is an activity to improve technical and physical competence of athletes”,
most sports require an excellent physical aspect to win. Aerobic endurance is an essential point
in the preparation of a wheelchair tennis training program. Aim: This research is to validate the
circuit training program and test the exercise program on the aerobic endurance of wheelchair
tennis athletes. Method: This research is development research with qualitative and quantitative
approaches. Participants are wheelchair tennis athletes with ten males and four females, height
156-167+ cm, weight 50-70+ kg, age 31-35. Participants in the program validation were seven
nationally licensed physical fitness trainers. The first stage qualitatively examines documents
in articles, ebooks, textbooks to design the program. The second stage quantitatively applies
the Delphi technique to assess the prepared training program. The third stage analyzes the
assessment results with the content validity ratio formula and, the fourth stage tests the exercise
program for six weeks. The instrument used is a multistage fitness test. Results: It has been
found that the assessment items from seven experts show the content validity ratio value is 1.00,
so it can be categorized as having good content validity. It has been found the mean posttest
(N=14, M=249.14, SD=16.033) and posttest (N=14, M=241.71, SD=17.166). It has been found
that hypothesis testing using paired samples t-test analysis (p=0.000<0.05). Conclusion: the
circuit training exercise program has good validity, then based on the effectiveness test, there is
an increase in the aerobic endurance of wheelchair tennis athletes.
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INTRODUCTION

Disability is a person’s limitations to perform specific roles and
tasks. Therefore, physical disability is the third most common
developmental disability after mental retardation and autism
(Cooley, 2004). Wheelchair tennis is one of the paralympic
sports carried out by tennis athletes with disabilities, especial-
ly the physically disabled. Sanchez, 2021; Sanchez, Torres &
Sanz, 2016). Today’s participation in wheelchair tennis has
shown comprehensive progress of athletes and coaches (San-
chez, 2021; Sanchez, Torres & Sanz, 2016). The task of a train-
er is to optimally improve technical, psychological, physiolog-
ical and physical abilities and be able to control the exercise

still rare for research to replicate previous research to get a
new paradigm (Dehghansai et al., 2017). Lack of resources
is a classic problem that is often mentioned in the previous
literature. In the study of athletes with disabilities, it is stated
that there is still a lack of training programs that are tailored
to the suitability of each athlete with disabilities (Liow &
Hopkins, 1996; Dehghansai et al., 2017). The exercise pro-
gram must be explicitly programmed to improve health and
improve athlete performance (Alver, Sell & Deuster, 2017).

Physical exercise is described as the capacity of muscle
groups, and the cardiovascular system is structured to improve
the physical condition (Yanci et al., 2015; Frederiksen et al.,

program so as not to cause overtraining. Lovell et al., 2013).
Previous research reveal that wheelchair tennis players could
cover a distance of 2816 + 844 m with an average heart rate of
66-75% of the highest heart rate during a match (Sanchez et al.,
2016). Good physical qualities have been shown to increase
the performance level of athletes in achieving successful sports
careers (Till, Scantlebury & Jones, 2017).

The training program for the development of athletes
with disabilities has not shown optimal improvement. It is
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2018; Song et al., 2018). Lack of physical activity can reduce
the quality of health, such as muscle weakness, decreased lev-
els of cardiovascular, neurological and endocrine (Bernardi
et al., 2021). Cardiorespiratory is a fundamental aspect of in-
dividual fitness related to the lungs, heart and the performance
of blood vessels and capillaries to transport oxygen through-
out the body to produce energy (Ndayisenga et al., 2019).
Endurance training requires physiological and psycho-
logical regulation by regulating exercise intensity. Thus,
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endurance training can be carried out optimally (Hettin-
ga et al., 2017). Training preparation must be progressive,
and endurance training must begin with warming up to in-
crease heart rate, increase metabolic productivity, which can
be done gradually in a short 3 to 5 minutes (Alver, Sell &
Deuster, 2017). Besides that, wheelchair tennis athletes are
categorized with permanent lower extremity disorders such
as amputations and spinal disorders (Mason et al., 2020).
al, 2013). Therefore, aerobic endurance training programs
for people with disabilities should be adjusted (Ndayisenga
etal., 2019).

The description above shows that it is crucial to develop
an appropriate and appropriate aerobic endurance training
program for wheelchair tennis athletes. How to arrange an
appropriate and appropriate exercise program to optimize
aerobic endurance in wheelchair tennis athletes? Therefore,
to answer these problems, the author aims to validate the
circuit training program to experts and then test the circuit
training program for wheelchair tennis athletes, hoping that
the training program that has been compiled can increase
aerobic endurance in wheelchair tennis athletes.

METHOD

Participants and Study Design

This study is an experimental study with field testing. The
population in this study amounted to 20 participants, then
the sample was ten male athletes and four female athletes
with a height of 156-167+ cm, weight 50-70+ kg aged 31-
35 years, had experience being an athlete, had been won the
2016 national competition and other national matches. Then
the inclusion criteria are as follows: (1) the athlete is willing
to carry out the training program that has been prepared, (2)
the athlete is in good health condition, while the exclusion
criteria are as follows: the athlete is not willing to run the
training program that has been prepared, (2) the athlete is
not in good health condition. Then, the participant to assess
an aerobic endurance training program is a national licensed
physical trainer. This study was approved by the administra-
tors of the National Paralympic Committee of Yogyakarta
Province and wheelchair tennis athletes.

This is a development research which is an effort to de-
velop and validate an existing product, or it is used to find
knowledge and answer the problems being faced (Hamzah,
2019). Then the research approach used is qualitative and
quantitative (Noroozi et al., 2020). This research has four
stages: the first stage qualitatively, the researcher examines
documents in the form of articles, ebooks that are relevant
to designing an exercise program, the second stage quanti-
tatively applies the Delphi technique (Wilpers et al., 2021;
Dewangga, 2020; Dewangga et al., 2021) researchers met
directly with seven experts to assess the program that had
been prepared, in the third stage the researchers analyzed
the assessment results from seven experts by applying the
content validity ratio (CVR) formula (Sucipto et al., 2019;
Dewangga et al., 2021), after the program can be said to have
good content validity, the fourth stage is to test the effective-
ness of the training program, where athletes carry out the

program that the researcher has prepared for 18 meetings.
The test instrument in the effectiveness test is the Multistage
Fitness Test (MFT), which is to measure aerobic endurance.
The instrument was carried out in the initial test before treat-
ment and the final test after treatment to see an increase in
aerobic endurance in wheelchair tennis athletes.

Procedure

The implementation of the intervention circuit training pro-
gram was carried out on the tennis court, and then the tools
used were whistles to give cues, cones, tennis balls, wheel-
chairs, medicine balls weighing 1-2 kg, barbells weighing
1-2 kg. Before intervening in the circuit training program,
the athlete must be in good health. The first stage procedure
is for the coach to give instructions and provide examples
of the techniques used in the training program, the second
stage is for athletes to be guided to do sufficient static and
dynamic warm-ups, then circuit training exercises are car-
ried out according to the program prepared. The following
circuit training program that has been compiled can be seen
in table 1.

Statistical Analysis

In this study, to analyze the content validity of the circuit
training program, using the content validity ratio (CVR) for-
mula that was coined by Lawshe as follows: CVR=(ne-N/2)/
(N/2) (Lawshe, 1975). In this calculation, the author uses the
help of excel formulas. Meanwhile, in the effectiveness test,
the experimental method is one group-pretest-posttest de-
sign with data analysis using statistical product and service
solutions (SPSS).

RESULTS
Content Validity

Based on seven validation experts, the training circuit pro-
gram can be said to have good validity as evidenced by the
results of calculations using the content validity ratio (CVR)
formula, it has been found that all items get a value of 1.00.
In other words, the seven validation experts answered that
the circuit training program that was developed was essen-
tial. Therefore, the program compiled can be concluded as
valid and can be given for the intervention of wheelchair ten-
nis athletes. The following results from expert validation can
be seen in table 2.

Hypothesis Testing

Based on Table 3, it was found that the posttest results
(N=14, M=249.14, SD=16.033) were better than the pre-
test results (N=14, M=241.71, SD=17.166), then the paired
samples t-test hypothesis test showed similar results. signifi-
cant (p=0.000<0.05). Therefore, it can be concluded that the
circuit training program that has been prepared provides a
significant change in the aerobic endurance of wheelchair
tennis athletes
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Table 1. Circuit Training Program that has been prepared

Week Meeting Training Items

Training Frequency

1-2 1-6 Post1 Tricep extension
Post2 Barbel lateral and front raise
Post3 Spider run
Post4 Run back and forth
Post5 Shake left and right on the chair
Post6 Coordination with ball

3-4 7-12 Postl Spider run
Post2 Run and back forth
Post3 Coordination with ball
Post4 overhead medicine ball throw
Post5 Side arm medicine ball throw
Post6 Shoken

5-6 12-18 Post1 Side arm medicine ball throw
Post2 overhead medicine ball throw
Post3 Spider run
Post4 Run and back forth
Post5 Hexagonobstacle

Post6 Coordination with ball throw

Frequency: 3

Intensity: low

Sets: 4

Work Time of 1 Move: 30-40 seconds
Interval: 20 seconds

Break: 2 minutes

Frequency: 3

Intensity: low-moderate

Sets: 4

Work Time of 1 Move: 30-40 seconds
Interval: 40 seconds

Break: 3 minutes

Frequency: 3

Intensity: low-moderate

Sets: 4

Work Time of 1 Move: 40-90 seconds
Interval: 50 seconds

Break: 4 minutes

Table 2. Validity Results of Circuit Training Program for Wheelchair Tennis Athletes

No. Indicator Number of Panels CVR
3 4 5 6 7

1 The intensity given to wheelchair tennis athletes is appropriate 1 1 1 1 1 1.00
The interval given to wheelchair tennis athletes is appropriate 1 1 1 1 1 1.00

3 The number of sets given to wheelchair tennis athletes is 1 1 1 1 1 1.00
appropriate
The frequency given to wheelchair tennis athletes is appropriate 1 1 1 1 1 1.00
The recovery given to wheelchair tennis athletes is appropriate 1 1 1 1 1 1.00
The training model for each post is in accordance with the purpose 1 1 1 1 1 1.00
of endurance training

7 The characteristics of the program are in accordance with the 1 1 1 1 1 1.00
general periodization norms

8 The equipment used is in accordance with the purpose of the 1 1 1 1 1 1.00
circuit training

9 The number of training posts is in accordance with the purpose of 1 1 1 1 1 1.00
circuit training

10 The training is in accordance with the aerobic energy system 1 1 1 1 1 1.00

Table 3. Hypothesis Test Results DISCUSSION

Variable Mean Std. Dev  Sig. (2-tailed)  pe regylts of the content validity test using the content va-
Pretest- aerobic 241.71 17,166 lidity ratio (CVR) formula were found that the assessment
endurance items from seven experts showed the number 1.00. There-
Posttest- aerobic 249.14 16.033

endurance

0.000

fore, the program designed can be concluded to have good
content validity. It is reinforced from some literature that the
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value of the ratio with an indicator score of -1 to 1 or clos-
er to 1, the validity can be concluded to be high (Lawshe,
1975). Meanwhile, according to Hendriyadi (2017), if the
value of the content validity ratio is greater than 0, the more
essential or the content validity can be said to be high. Thus,
the circuit training program is feasible to be tested in increas-
ing the aerobic endurance of wheelchair tennis athletes.

Results intervention during 18 meetings using a circuit
program found the results that wheelchair tennis athletes
experienced a significant increase in the aspect of aero-
bic endurance (p = 0.000 < 0.05), then the mean value in
the posttest results obtained results (N = 14, M = 249.14,
SD =16.033) which is greater than the mean value in the
pretest score (N=14, M=241.71, SD=17.166). This research
is reinforced by several previous studies. The results of re-
search (Ikenna et al., 2020; Khattak et al., 2020; Ndayisen-
ga, 2019) explain that an exercise program using the circuit
method or an exercise program that moves posts repeatedly
for six weeks can increase aerobic endurance.

Aerobic endurance is an essential point in the preparation
of a wheelchair tennis training program. Following previous
research, the fitness of wheelchair tennis players is influ-
enced by the level of cardiorespiratory fitness and coordina-
tion of the upper extremities (De Lira et al., 2010; Ponzano
& Gollin, 2017). Therefore, a program that is suitable for
wheel tennis athletes must be arranged. Experts must vali-
date the training program prepared before being implement-
ed in athletes to have validity.

Validation is an integral part of a compilation design on
development research (Tomoliyus et al., 2018). Validation
is to describe the extent to which circuit training program
designs are designed to improve endurance aspects in wheel-
chair tennis athletes. Validation has several types: construct
validity, criterion validity, and content validity (Davarzani
et al., 2020). The early stages of designing a content valid-
ity program refer to and see the extent to which items are
related to the researched or conceptual dimensions (To-
moliyus, 2018, Noroozi et al., 2020; Embretson, 2007; Hsu
etal., 2012).

A circuit training program combined with weight train-
ing is an effective strategy to improve lung ventilation,
functional capacity, strength and oxygen consumption
(Romero, Martinez & Alcaraz, 2013). Research has shown
that circuit training combined with weight training can in-
crease maximal oxygen consumption, functional capacity,
and maximal pulmonary ventilation (Brentano et al., 2008).
Then Berg et al. (2010) states that a circuit training program
with low to moderate intensity increased cardiorespiratory
endurance.

Limitations

This study focuses on developing and validating a circuit
training program to improve the aerobic endurance of wheel-
chair tennis athletes. The results of this study were proven to
increase the aerobic endurance of wheelchair tennis athletes
but the samples used were relatively small and there was no
comparison group.

CONCLUSION

Based on the results and discussion, the authors conclude
that the circuit training program that has been prepared has
good content validity, then based on the effectiveness test,
there has been an increase in aerobic endurance in wheel-
chair tennis athletes.
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