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Abstract

In playing basketball, body fitness 15 important. It i3 closely related to biomotor abilities which consist
of several components, one of which is endurance. An attack movement in a basketball game would
require good cardiorespiratory endurance. Aerobic endurance is related to oxygen intake This study aims
to determine the improvement of cardiorespiratory endurance in male students who took basketball as a
preferred extracurricular activity gained through circuit training. This is experimental research with one-
group pretest-posttest design. The sample of this research consisted of 15 male students. Circuit training
was carried out three times a week for four weeksat an exercise intensity of 65%—90% of maximum heart
rate. From hypothesis testingwitha paired t-test,it was found out that P = 0.000 (0.000 < 0.05), suggesting
that there was a meaningful difference. This result shows that circuit training improved cardiorespiratory
endurance.

Keywords: circuit iraining, cardiorespiratory endurance, male basketball players

more to technical training and games. This affected the
physical strength of poorly trained players!'] 1.

Introduction

Basketball games are considered to be one of the most
dynamic and flexible sports which require high levels
of physical fitness!'!. Physical relations are associated
with biomotor abilities because biomotor abilities are

Cardiorespiratory endurance can be increased by a
variety of training techniques, one of which is circuit
training("! [, Circuit training is a combination of several

the abilities to measure human performancel®!. One of
these biomotor components greatly affects a person’s
endurance, namely resilience. Resilience is the ability
of the heart, lung, and blood vessels to work optimally
when carrying out activities for a long time without
experiencing interferencel). Resilience can be grouped
into anaerobic resistance and aerobic resistancel] [l
The traning session applied by the coach was directed
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types of exercises carried out in several training posts
(21 At each training post, an athlete will perform a
predetermined type of exercisel®l. One circuit training
set 15 said to be complete if an athlete has completed
training in all training posts according to the prescribed
dose. The movements included in this circuit training are
as follows: push-ups, sit-ups, vertical jumps, abdominal
curls, back extensions, astride jumping over benches,
pull-ups, bench stepping, burpe, shuttle run, thrust
squats, side bend, skipping, and running on the spot®®l.

Material and Method

Participants: The population in this study was
all male students who took extracurricular activities
at a middle school in Denpasar, Bali. The sample in
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this study was male students who took basketball as a
preferred extracurricular activity. The sample used had
to meel the following criteria: the participants were
male middle school students who took basketball as
an extracurricular activity, were aged 13-14 years, had
low cardiorespiratory endurance of < 35 (poor), and did
not take part in any cardiorespiratory resistance training
program other than circuit training during the study.
After each of these posis the students were given a break
period of 15 to 20 seconds before proceeding to the next
post. After completing one circuit, the students were also
eiven a break period of 15 to 20 seconds.

Circuit training measures: In this study. some
interviews and observations were carried out, and
information related to age and some complaints
experienced was generated. This would affect the daily
physical activity and the training process and would let
the researchers know whether the respondents observed
were not too large. Several circuit training posts
consisting of running on the spot, shuttle run, skipping,
squats, push-ups, sit-ups for each set were established.

Indian Jowrnal of Public Health Research & Development, February 2020, Vol 11, Ne. 02

This exercise was performed in 2 repetitions (sets)
with a break time of 15-20 seconds between stages and
between circuits.

4. Stage 1: Running on the spot. This training post
lasted for 20 seconds.

b. Stage 2: Shuttle run. This training post lasted for
30 seconds (the students run back and forth and
touched the predetermined boundary line).

c. Stage 3: Skipping or jumping rope. This training
post lasted for 30 seconds (the students made a leap
using the rope provided).

d. Stage 4: Squat. This training post lasted for 30
seconds (the students stood then bent both knees to
a half squatting position and repeated continuously
for a specified time period).

o

Stage 5: Push-up. This training post lasted for 30
seconds.

£ Stage 6: Sit-up. This training post lasted for 30
seconds.

A

Ski;;;ing

wye

Pressups

[ 3

Situps

CIRCUIT TRAINING AT HOME

Shuttle run

Strength Items: Good: 10 Better: 20 Best: 30
Aerobic Items: Good: 30 secs Better: 40 secs Best: 60 secs
Laps: Good: 1 Better: 2 Best: 3

Pressups E

Burpee

!(-—ﬂ\

”

Squats

Fig. 1. Circuit trainning!®!
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Statistical Analyses: This study used an
experimental method with one-group pretest-post
design. The data in the study were analyzed using SP55.
The analysis was conducted to describe the results of
the research in the field without having to manipulate
the facts. The data from the group weresubjected to a
Shapiro-Wilk test at a significance level of 0.05. It was
used to examine the average chest expansion before and
after treatment in each group.

Finding and Resulis

Table 1 shows the number of respondents based on
age:10 respondents (66.7%) were 13 years old, and the
remaining 5 respondents (33.3%) were 14 years old.

Table 1: Age distribution of respondents

Mo Age Freguency Percentage (%)
1 13 10 66.7
2 14 5 333
Total 15 100%h

B23
Table 3: Distribution of VIO2 max values through
Balke Test after being given Circuit Training

V02 max Total

value Category F (%)
<35 Very poor 1 6.7
15-37 Poor [ 40,0
3B —44 Fair 8 533
Total 15 100%

Table 4 shows that the average V0., value
obtained by a sample of 15 from the Balke test before
the circuit training was performed was 35.68, the median
was 36.2, the lowest value was 31.60, and the highest
value was 39.60. Meanwhile, from the Balke test afier
the circuit training was performed to the same sample,
the average VO, value was 38, the median was 38.5,
the lowest value was 33.30, and the highest value was 44.

Table 4: Results of Measurement The average VO2
max value through the balke pre-test and post-test.

Table 2 shows the number of respondents based
on the VO, values obtained from the Balke test
before the circuit training was performed: 5 respondents
{33.3%) obtained values of < 35 and fell into the very
poor category, 8 respondents (53.3%) obtained values
of 35-37 and fell into the poor category, and 2 other
respondents (13.3%) obtained values of 38—44 and fell
into the fair category.

Table 2: Distribution of VO2 max values through
Balke Test before being given Circuit Training

Variable Mean | Median | Min | Max L
Balke | Pre-test 35,68 36,20 31,60 | 39,60 £.50%
test | Posttest | 38.00 | 38350 | 3330|4400

Table 5 shows the results of the normality test using
the Shapiro-Wilk test. The pre-test VO, was 0.980.
Because 00980 = 0.05, the pre-test data were normally
distributed. Meanwhile, the post-test V Oy, was (1848,

Because 0.848 = 0.05, the post-test data were normally
distributed.

Table 5: Data Normality Test Results Measurement

Table 3 shows the number of respondents based on
the VO, values from the Balke test after the circuit
training was performed: 1 respondent (6.7%) obtained
a value of < 35 and fell into the very poor category, &
respondents  (40.0%) obtained wvalues of 35-37 and
fell into the poor category, and 8 respondents (53.3%)
obtained values of 38—44 and fell into the fair category.

of VO2 max values through the balke test
The VO2 max value Total gh
in the balke test Category F Percentage (%)
Variabl Statisti i Tmi tatio

g Very poor s 313 ariable atistics Sig, terpretation
35-37 Poor g 533 Balke | Pre-Test 0,982 0,980 Normal
3E-—44 Fair 2 133 =5t Post-Tast 0.969 0,848 Normal

Total 15 100%0

Table 6 shows that the paired t-test comparing the
pre-test and post-test VOsy,,, values obtained from the
Balke tests conducted on the sample yielded a significant
result of 0,000 (0.000 < 0.05), indicating that there was
a change in cardiorespiratory endurance after circuit
training was performed.

Table 6: Results of paired t-test analysis

Results Df | Sig Information
Pre-Test .

Balke test e-les 14 |o0p00 | There are significant
Post-Test differences
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Discussion

Cardiorespiratory endurance in males aged 13-14
{adolescents) can increase if training is applied in
accordance with a stipulated dosage or training load('"]
M1 Ape affects all components of physical fitness, and
VOapay plays an important role in respiratory fitness.
VO of children aged 8—16 years shows a progressive
and linear increase in peak aerobic ability. Thus, it
can be increased by applying active sports such as
circuit trainingl'’} ['3) 41 However, circuit training
produces different levels of VO, ., causingnon-optimal
VO, achievement!®t ['*] Circuit training is designed
to develop cardiorespiratory fitness, cardiovascular
endurance, flexibility, strength, and muscle endurance
['8] This exercise has a number of advantages: it can be
performed in a short time period;it can be applied to one
person or a group of persons; and it does not require any
complicated equipment Pl Circuit training is designed
to stimulate the cardiorespiratory organs, and, as a result,
the resistance aspect is emphasized 7],

Some research studies reveal that male basketball
players aged 10-12 years saw an increase of VO,
after carrying out circuit training exercises for 6 weeks
as well as average initial score and average final score by
7.68 ml/kg BW/minute (20.68%) ['81 Bl According to the
American College of Sports Medicine in 2006, the target
heart rate rangeone should achieve when conducting a
circuit training exercise to experience cardiorespiratory
benefits is 65%—90% of the maximum heart rate ['51 21,
This is in accordance with the results of the research
conducted—that is,the dose used should be based on the
size of the maximum heart rate to achieve changes in
the cardiorespiratory aspect ['%). Recent studies related
to exercises that have an effect on cardiorespiratory
function have shown that breathing exercises are able
to increase the amount of O, intake, for instance, chest
expansion, with a p value of <0.051%) (2] Thus, the
exercise also has an impact on the aerobic capacity of
both sick patients and healthy people.

The results of this study show an increase in the
cardiorespiratory endurance of male students taking
basketball as an extracurricular activity based on the
VO,,..values obtained from a Balke test (p= 0.000).
The students were given circuit training 3 times a week
for 4 weeks of meetings with a training load of 65%-—
90% of the maximum heart rate. Each circuit training
treatment consisted of 2 sets of exercises, each of
which consisted of 6 types of exercises that had to be

carried out in each training post provided. Based on the
Vg, values before the circuit training was given to
the sample, 20% of the respondents fell into the very
poor category, 66.7% to the poor category, and 13.3% to
the fair category. The 6 types of exercises were running
on the spot, shuttle run, skipping, squats, push-ups, and
sit=ups. This study’s results are supported by previous
research that was conducted on middle school students,
which reveals that 6-week circuit training exercises on
leg muscle strength could increase VOqp ' 5F 2314

The main limitation of our study is that we have yet
to find anyother types of training comparative to circuit
training for increasing the cardiorespiratory fitness of
middle-school basketball players, thus we are in need
of literature related to other types of aeorbic training.
Therefore, more precisely, we recommend exercise to
overcome the decline in cardiorespiratory fitness, for
example, a decrease in the functional aerobic capacity.

Conclusions

From the observations conducted three times a
week for four weeks, it was found that the provision
of circuit training could increase the cardiorespiratory
endurance of male students who took basketball as an
extracurricular activity. However, in order to gain further
insights regarding the improvement of cardiorespiratory
fitness of long-term male basketball players, the sample
size should be greater because the fitness level of cach
man may vary.
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Abstract

In playing basketball, body fitness is important. It is closely related to biomotor abilities which consist
of several components, one of which is endurance. An attack movement in a basketball game would
require good cardiorespiratory endurance. Aerobic endurance is related to oxygen intake. This study
aims to determine the improvement of cardiorespiratory endurance in male students who took basketball
as a preferred extracurricular activity gained through circuit training. This is experimental research with
one-group pretest-posttest design. The sample of this research consisted of 15 male students. Circuit training
was carried out three times a week for four weeks at an exercise intensity of 65% —90% of maximum heart
rate. From hypothesis testingwitha paired t-test,it was found out that P = 0.000 (0.000 < 0.05), suggesting

that there was a meaningful difference. This result shows that circuit training improved cardiorespiratory

endurance.

Keywords: Circuit training, cardiorespiratory endurance, male basketball players.

Introduction

Basketball games are considered to be one of the most
dynamic and flexible sports which require high levels
of physical fitness!!. Physical relations are associated
with biomotor abilities because biomotor abilities are
the abilities to measure human performancel?!. One of
these biomotor components greatly affects a person’s
endurance, namely resilience. Resilience is the ability
of the heart, lung, and blood vessels to work optimally
when carrying out activities for a long time without
experiencing interferencel®). Resilience can be grouped
into anaerobic resistance and aerobic resistancel*h],
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The training session applied by the coach was directed
more to technical training and games. This affected the
physical strength of poorly trained players!!-6)

Cardiorespiratory endurance can be increased by a
variety of training techniques, one of which is circuit
training!'M7], Circuit training is a combination of several
types of exercises carried out in several training posts
[2]. At each training post, an athlete will perform a
predetermined type of exercise!®. One circuit training
set is said to be complete if an athlete has completed
training in all training posts according to the prescribed
dose. The movements included in this circuit training are
as follows: push-ups, sit-ups, vertical jumps, abdominal
curls, back extensions, astride jumping over benches,
pull-ups, bench stepping, burpe, shuttle run, thrust
squats, side bend, skipping, and running on the spotl®l.

Material and Method

Participants: The population in this study was
all male students who took extracurricular activities
at a middle school in Denpasar, Bali. The sample in
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this study was male students who took basketball as a
preferred extracurricular activity. The sample used had
to meet the following criteria: the participants were
male middle school students who took basketball as

Indian Journal of Public Health Research & Development, January 2020, Vol. 11, No. 01

This exercise was performed in 2 repetitions (sets)
with a break time of 15-20 seconds between stages and
between circuits.

an extracurricular activity, were aged 1314 years, had =~ & Stage 1: Running on the spot. This training post
low cardiorespiratory endurance of < 35 (poor), and did lasted for 20 seconds.
not take part in any cardiorespiratory resistance training b, Stage 2: Shuttle run. This training post lasted for
program other than circuit training during the study. 30 seconds (the students run back and forth and
After each of these posts the students were given a break touched the predetermined boundary line).
period of 15 to 20 seconds before proceeding to the next . ) ) ) .
. - c. Stage 3: Skipping or jumping rope. This training

post. After completing one circuit, the students were also

. . post lasted for 30 seconds (the students made a leap
given a break period of 15 to 20 seconds. ) i

using the rope provided).

Ci.rcuit . Training Meas1.1res: In this. study, g Stage 4: Squat. This training post lasted for 30
some' 1ntew1§ws and observations were carried 9ut’ seconds (the students stood then bent both knees to
and information related to age and some complaints a half squatting position and repeated continuously
experienced was generated. This would affect the daily for a specified time period).
physical activity and the training process and would let . o
the researchers know whether the respondents observed ¢ Stage 5: Push-up. This training post lasted for 30
were not too large. Several circuit training posts seconds.
consisting of running on the spot, shuttle run, skipping,  f  Stage 6: Sit-up. This training post lasted for 30
squats, push-ups, sit-ups for each set were established. seconds.

CIRCUIT TRAINING AT HOME

l a
Nagh—

Superman

1

Shuttle run 27

\\h_/'
Skipping
* s
Pressups Skipping
h 7
Situps Shuttle run Squats

Pressups E

Burpee

!du-—!rﬁ

Strength Items: Good: 10 Better: 20 Best: 30
Aerobic Items: Good: 30 secs Better: 40 secs Best: 60 secs
Laps: Good: 1 Beftter:2 Best: 3

Fig. 1: Circuit trainning'!
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Statistical Analyses: This study wused an
experimental method with one-group pretest-post
design. The data in the study were analyzed using SPSS.
The analysis was conducted to describe the results of
the research in the field without having to manipulate
the facts. The data from the group were subjected to a
Shapiro-Wilk test at a significance level of 0.05. It was
used to examine the average chest expansion before and
after treatment in each group.

Finding and Results: Table 1 shows the number of
respondents based on age:10 respondents (66.7%) were
13 years old, and the remaining 5 respondents (33.3%)
were 14 years old.

Table 1: Age distribution of respondents

No Age Frequency Percentage (%)
1 13 10 66,7
2 14 5 333
Total 15 100%

Table 2 shows the number of respondents based
on the VO, values obtained from the Balke test
before the circuit training was performed: 5 respondents
(33.3%) obtained values of < 35 and fell into the very
poor category, 8 respondents (53.3%) obtained values
of 35-37 and fell into the poor category, and 2 other
respondents (13.3%) obtained values of 38—44 and fell
into the fair category.

Table 2: Distribution of VO2 max values through
Balke Test before being given Circuit Training
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Table 3: Distribution of VO2 max values through
Balke Test after being given Circuit Training

Total
VO2 max value
Category | F Percentage (%)
<35 Very poor | 1 6,7
35-37 Poor 6 40,0
38—-44 Fair 8 533
Total 15 100%

Table 4 shows that the average VO,,.. value
obtained by a sample of 15 from the Balke test before
the circuit training was performed was 35.68, the median
was 36.2, the lowest value was 31.60, and the highest
value was 39.60. Meanwhile, from the Balke test after
the circuit training was performed to the same sample,
the average VO, value was 38, the median was 38.5,
the lowest value was 33.30, and the highest value was
44.

Table 4: Results of Measurement The average VO2
max value through the balke pre-test and post-test.

Variable Mean | Median | Min | Max %
Balke | Pre-test 35,68 36,20 | 31,60 | 39,60 6.5%
test Post-test | 38,00 38,50 | 33,30 | 44,00 .

Table 5 shows the results of the normality test using
the Shapiro-Wilk test. The pre-test VO,,,., was 0.980.
Because 0.980 > 0.05, the pre-test data were normally
distributed. Meanwhile, the post-test VO,,,,,, was 0.848.
Because 0.848 > 0.05, the post-test data were normally
distributed.

Table 5: Data Normality Test Results Measurement
of VO2 max values through the balke test

The VO2 max value Total

in the balke test Category | F Percentage (%)
<35 Very poor | 5 333
35-37 Poor 8 53,3
38—-44 Fair 2 13,3
Total 15 100%

Variable Statistics Sig, Interpretation
Balke | Pre-test 0,982 0,980 Normal
test Post-test 0,969 0,848 Normal

Table 3 shows the number of respondents based on
the VO,,,.«x values from the Balke test after the circuit
training was performed: 1 respondent (6.7%) obtained
a value of < 35 and fell into the very poor category, 6
respondents (40.0%) obtained values of 35-37 and
fell into the poor category, and 8 respondents (53.3%)
obtained values of 38—44 and fell into the fair category.

Table 6 shows that the paired t-test comparing the
pre-test and post-test VO,,, .. values obtained from the
Balke tests conducted on the sample yielded a significant
result of 0.000 (0.000 < 0.05), indicating that there was
a change in cardiorespiratory endurance after circuit
training was performed.
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Table 6: Results of paired t-test analysis

Results Df Sig Information
Pre-test ioni
Balke 14 0,000 There are significant
test Post-test differences
Discussion

Cardiorespiratory endurance in males aged 13—14
(adolescents) can increase if training is applied in
accordance with a stipulated dosage or training load['%!,
[11] Age affects all components of physical fitness, and
VO, plays an important role in respiratory fitness.
VO,,,..x of children aged 8—16 years shows a progressive
and linear increase in peak aerobic ability. Thus, it
can be increased by applying active sports such as
(141 However, circuit training
produces different levels of VO,,,,., causingnon-optimal
VO, .cachievement(®} [13] Circuit training is designed
to develop cardiorespiratory fitness, cardiovascular
endurance, flexibility, strength, and muscle endurance
[16] This exercise has a number of advantages: it can be
performed in a short time period;it can be applied to one
person or a group of persons; and it does not require any
complicated equipment 2!, Circuit training is designed
to stimulate the cardiorespiratory organs, and, as a result,
the resistance aspect is emphasized [17],

circuit trainingt!?} [13)

Some research studies reveal that male basketball
players aged 10-12 years saw an increase of VO,..
after carrying out circuit training exercises for 6 weeks
as well as average initial score and average final score by
7.68 ml/kg BW/minute (20.68%) ['81,31. According to the
American College of Sports Medicine in 2006, the target
heart rate rangeone should achieve when conducting a
circuit training exercise to experience cardiorespiratory
benefits is 65% —90% of the maximum heart rate [1][21],
This is in accordance with the results of the research
conducted—that is,the dose used should be based on the
size of the maximum heart rate to achieve changes in
the cardiorespiratory aspect [1°). Recent studies related
to exercises that have an effect on cardiorespiratory
function have shown that breathing exercises are able
to increase the amount of O, intake, for instance, chest
expansion, with a p value of <0.051%, 1221 Thus, the
exercise also has an impact on the aerobic capacity of
both sick patients and healthy people.

The results of this study show an increase in the
cardiorespiratory endurance of male students taking
basketball as an extracurricular activity based on the
VO,,«values obtained from a Balke test (p= 0.000).

The students were given circuit training 3 times a
week for 4 weeks of meetings with a training load of
65% —90% of the maximum heart rate. Each circuit
training treatment consisted of 2 sets of exercises, each
of which consisted of 6 types of exercises that had to
be carried out in each training post provided. Based on
the VO, values before the circuit training was given
to the sample, 20% of the respondents fell into the very
poor category, 66.7% to the poor category, and 13.3% to
the fair category. The 6 types of exercises were running
on the spot, shuttle run, skipping, squats, push-ups, and
sit-ups. This study’s results are supported by previous
research that was conducted on middle school students,
which reveals that 6-week circuit training exercises on
leg muscle strength could increase VO, ['8) (231 18],

The main limitation of our study is that we have yet
to find anyother types of training comparative to circuit
training for increasing the cardiorespiratory fitness of
middle-school basketball players, thus we are in need
of literature related to other types of aeorbic training.
Therefore, more precisely, we recommend exercise to
overcome the decline in cardiorespiratory fitness, for
example, a decrease in the functional aerobic capacity.

Conclusions

From the observations conducted three times a
week for four weeks, it was found that the provision
of circuit training could increase the cardiorespiratory
endurance of male students who took basketball as an
extracurricular activity. However, in order to gain further
insights regarding the improvement of cardiorespiratory
fitness of long-term male basketball players, the sample
size should be greater because the fitness level of each
man may vary.
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