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Abstract:

Background of study: Interval training is a form of physical activity that involves alternating periods of high and low
intensity training to improve speed, strength, and endurance. The primary challenge for most futsal players is their
physical condition, particularly cardiovascular endurance and agility. This study aims to determine the effect of
interval training on cardiovascular endurance and agility, as well as the relationship between endurance and agility.
The scope of this study is the futsal extracurricular activity at State Vocational High School 1 Trenggalek.

Methods: This research employed a quantitative and experimental method with a one-group pretest-posttest design.
The sample consisted of 20 students, using a purposive sampling technique. Data collection for cardiovascular
endurance was conducted using a multistage fitness test, and data collection for agility using a zigzag run test. Data
analysis used inferential statistics.

Result: The results of this study indicate the effect of interval training on students' cardiovascular endurance and
agility, as evidenced by the significant difference in students' cardiovascular endurance and agility before and after
training, which is reinforced by a p value of 0.000 < 0.05. In addition, it also shows the influence of cardiovascular
endurance on students' agility with a p value of 0.000 < 0.005.

Conclusion: This study concludes that interval training can be used to improve cardiovascular endurance and agility

in futsal. Furthermore, the better the cardiovascular endurance, the more positive the impact on agility.
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1. INTRODUCTION

Interval training is a physical training method that
involves alternating between strenuous activity and
light activity that aims to increase speed, strength and
endurance. In line with Prakoso & Sugiyanto (2017)
who define interval training as an exercise that is
coupled with high and low intensity training. In
addition, Herlan & Komarudin (2020) also stated that
this method is done through gradual training. This
method is carried out by providing exercise based on
the duration, rest, and intensity of exercise that has
been determined (Ramadhan dkk., 2021).
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Interval training is widely used in the world of sports,
because it can adjust the intensity of training that
provides training effects in improving various
components of physical fitness (Rustiawan, 2020).
Tribuana dkk., (2022) also supports that interval
training is an effective training method to improve the
aerobic and anaerobic capacity of athletes. Harianto
dkk., (2025) also found that training with interval
patterns can accelerate the body's physiological
adaptation to high training loads. Thus, interval
training is very suitable for use in sports that demand
speed and direction of movement quickly (Imawan &
Widodo, 2020).

One sport that requires speed and requires players to
have a good and consistent physique is futsal
(Kardian & Firdaus, 2022). Futsal requires fast
movements, readiness for sudden changes in
direction, and continuous game duration, thus making
endurance and agility the main requirements in
supporting player performance. Interval training
specifically trains these components to be a relevant
training method to be applied. This shows that
interval training is very useful in increasing the
endurance and agility of futsal players.

Cardiovascular endurance is one of the important
components in sports (Handoko et al., 2020),
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especially in sports that demand physical activity for
a long duration of time, such as futsal Interval training
can increase the work capacity of the heart and lungs
(cardiovascular), so it can support increased
endurance (llyas & Sutriawan, 2025). Players with
strong endurance are able to last longer on the field
without experiencing excessive fatigue. In addition,
players with good endurance tend to be able to
maintain  concentration and consistency of
performance throughout the match.

Apart from endurance, agility is also an important
physical ability in futsal games. Agility is the body's
ability to move quickly and change direction
efficiently. Interval training, which involves
explosive movements with variations in speed and
direction, is very relevant for improving agility. This
exercise helps train muscle response and body
coordination (Setiawan et al., 2024), so as to improve
performance when running, turning, and performing
fast maneuvers on the field.

Based on observations made at SMK Negeri 1
Trenggalek, it is known that most students who take
part in extracurricular futsal activities still have
limitations in the aspects of agility and endurance,
especially cardiovascular endurance. This condition
is an important concern because agility and endurance
are two physical aspects that greatly determine
performance in futsal games.

Through this study, researchers aim to determine the
effect of interval training on cardiovascular
endurance and agility of students in extracurricular
futsal at SMK Negeri 1 Trenggalek, as well as the
relationship between cardiovascular endurance and
agility of students of SMK Negeri 1 Trenggalek.

2. MATERIAL AND METHOD

This study applied a quantitative approach with a pre-
experimental design, specifically the one group pre-

test and post-test model, to assess the effectiveness of
training on improving physical abilities. The subjects
in this study were students who were members of
extracurricular futsal activities at SMK Negeri 1
Trenggalek. Of these, 20 students were selected as
samples through purposive sampling method, with
the consideration that they were able to follow the
entire series of training for 12 meetings, were in good
health, and showed commitment in undergoing the
program. The research was conducted in the school
environment during the 12 training sessions, in
accordance with the extracurricular agenda. The
research procedure consisted of three main stages:
initial measurement (pretest), interval training
treatment, and final measurement (posttest).

Data collection techniques were carried out through
physical fitness tests consisting of two indicators,
namely cardiovascular system endurance measured
by the Multistage Fitness Test (MFT) to obtain an
estimate of VO2 Max, and agility skills measured
through the zig-zag run test. Data analysis included
descriptive analysis to describe the distribution of
values and inferential analysis with normality test as
a prerequisite before hypothesis testing using paired
sample t-test. This test is only applied if the data
shows a normal distribution.

3. RESULT AND DISCUSSION
3.1 Result
3.1.1 Descriptive Analysis

The results in this study were used to describe data on
cardiovascular endurance and agility of students
before interval training in futsal games.

1. Pretest data analysis

The students' cardiovascular endurance pretest data
are presented in Table 1 as follows.

Tabel 1. Cardiovascular Endurance Pretest Data

No Interval Category Frequency Percentage

1 >10.9 Perfect 0 0%

2 8.9-10.9 Excellent 4 20%

3 7.6-8.8 Good 4 20%

4 6.5-7.5 Average 4 20%

5 5.2-6.4 Fair 5 25%

6 3.3-5.1 Less 3 15%

7 <3.3 Poor 0 0%
Total 20 100%

Table 1 shows the frequency distribution pattern of
students' cardiovascular endurance. most students are

in the fair category, as many as 5 students (25%).
Each of the excellent, good, and average categories
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has the same number, namely 4 students each (20%). frequency of 0. These results indicate that students'
Meanwhile, the poor category was filled by 3 students  cardiovascular endurance abilities are dominated by
(15%), and there were no participants in the perfect the moderate to good categories. Meanwhile, student
or very poor categories, each of which had a agility pre-test data is presented in Table 2..

Tabel 2. Data Pretest Kelincahan Siswa

Interval (Seconds) Frequency Percentage
28 -30 3 15%
31-33 3 15%
34-36 5 25%
37-39 3 15%
40-42 4 20%

43 -45 2 10%
Total 20 100%

Based on Table 2, the results of the student agility = majority of participants completed the agility test in a
pretest measured in seconds show that most better time range than the pretest results.

participants are in the 34-36 second time interval,

with a total of 5 people (25%). Furthermore, the 2. Analysis of posttest data

interval of 40-42 seconds was filled by 4 participants
(20%), followed by the intervals of 28-30 seconds,
31-33 seconds, and 37-39 seconds, each of which had
a frequency of 3 people (15%). Meanwhile, the 43-45
second time interval had the lowest frequency, with
only 2 people (10%). Overall, this data shows that the

Analysis of posttest data was carried out after going
through the pretest stage and providing interval
training exercises. Cardiovascular endurance posttest
data can be seen in Table 3.

Tabel 3. Posttest Data of Cardiovascular Endurance

No Interval Category Frequency Percentage

1 >10.9 Perfect 1 5%

2 8.9-10.9 Excellent 4 20%

3 7.6-8.8 Good 8 40%

4 6.5-7.5 Average 6 30%

5 5.2-6.4 Fair 1 5%

6 3.3-5.1 Less 0 0%

7 <33 Poor 0 0%
Total 20 100%

Based on Table 3, the frequency distribution of category. Meanwhile, there were no participants who
endurance post-test results from 20 students shows fell into the poor or very poor categories, each of
that the majority of students are in the good category,  which had a frequency of 0%. This shows that most
as many as 8 people (40%). Furthermore, as many as  students have an endurance level that is in the
6 students (30%) are classified in the average moderate to high category.

category, and 4 students (20%) are in the excellent

category. Only 1 student (5%) was in the perfect While student agility posttest data can be examined in
category and 1 other student (5%) was in the fair table 4.

Table 4. Shows the internal consistency of the paragraphs of the two scales

Interval (Seconds) Frequency Percentage
28 -30 4 20%
31-33 6 30%
34-36 4 20%
37-39 2 10%

40 - 42 2 10%
43 45 2 10%
Total 20 100%
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Based on Table 4, the results of the student agility
posttest show that the 31-33 second time interval has
the highest number of students, namely 6 students
(30%). Followed by two intervals, namely 28-30
seconds and 34-36 seconds, each of which was filled
by 4 students (20%). Furthermore, the other three
intervals, namely 37-39 seconds, 40-42 seconds, and
43-45 seconds have the same number of students,
namely 2 students each (10%). In general, the
majority of students completed the agility test within
28-36 seconds. This also shows that there is an
improvement in performance compared to the pretest
results.

3.1.2 Analisis inferensial

This analysis aims to estimate parameters and test
hypotheses in a study, in order to obtain appropriate
and relevant conclusions (Yam & Taufik, 2021).
There are two stages that have been carried out in this
analysis, namely prerequisite tests and hypothesis
testing.

1. Prerequisite tests

This tests are carried out to ensure that the data to be
analyzed has met the basic assumptions required by
certain statistical analysis methods, especially in
parametric analysis (Sonjaya et al., 2025). This step
is important to ensure the validity of the research
results and the accuracy of the conclusions drawn.
The prerequisite test used in this study is the
normality test. This test is used to ensure that the data
is normally distributed, which means that most of the
data is around the average value and the amount of
data is getting less at the ends of the distribution
(Isnaini et al., 2025). Data is said to be normal if the
Sig. (p > 0,05 (the specified significant level)). This
test uses the Shapiro-Wilk test formula because it has
a high level of accuracy in detecting normality in
small data, namely less than 50 samples (Sianturi,
2024). The results of the normality test in this study
are presented in Table 5.

Table 5. Normality Test Results

Data Statistik Df Sig.
Pretest Cardiovascular Endurance 0.954 20 0.427
Agility 0.926 20 0.130
Posttest Cardiovascular Endurance 0.958 20 0.505
Agility 0.952 20 0.391

Table 5 indicates that the overall Sig. value is greater
than 0.05. It can be concluded that the data in the
pretest and posttest for the endurance and agility
variables are normally distributed and meet the
requirements for hypothesis testing using parametric
statistical analysis.

2. Hypothesis Test

This test acts as a procedure for testing conjectures
(hypotheses) about the population based on empirical
data from the sample (Keeler & Curtis, 2023). The
hypothesis test in this study aims to determine the

significant difference between the mean scores of the
pretest and posttest in the same group, so it uses the
paired sample t-test statistical method. This test is
used when two sets of data come from the same
subject or are related, such as measurements before
and after certain treatments in one group. If the p
value is <0.05 then Ho is rejected H; is accepted,
which means there is a difference before and after
treatment. Conversely, if the p value is > 0.05, then
Ho is accepted H; is rejected, which means that there
is no difference before and after treatment. The results
of the paired sample t test can be seen in Table 6.

Table 6. Paired Sample t Test Results

Data Type p-value Sig.
Cardiovascular Endurance Pretest—Posttest 0.000 0,05
gility Pretest—Posttest 0.000 0,05
Cardiovascular Endurance Posttest — Agility Posttest 0.000 0,05

Table 6 shows that the hypothesis test for
cardiovascular endurance has a p value of (0.000 <
0.05), which indicates that there is a significant
difference in endurance before and after the
application of interval training. This table also
displays the difference in student agility, which

shows a p value of (0.000 < 0.05), which means there
is also a significant difference in student agility
before and after interval training. These two
hypotheses show that interval training has an effect
on cardiovascular endurance and student agility. This
is evidenced by the increase in cardiovascular
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endurance and agility before and after the application
of interval training.

In addition, the table also shows that there is a
significant relationship between cardiovascular
endurance and agility after the interval training
treatment. This is proven by the significance value of
the comparison between the posttest of endurance and
agility also shows a p-value of 0.000 <0.05, which
indicates that increased endurance has a positive
relationship to increased agility. This is proven by the
significance value of the comparison between the
posttest of endurance and agility also shows a p-value
of 0.000 <0.05, which indicates that increasing
endurance has a positive relationship to increasing

agility.

3.2 Discussion

The effect of internal training obtained based on the
data exposure above shows two main conclusions,
namely the effect on cardiovascular endurance and
agility, and the relationship between cardiovascular
endurance and student agility in futsal extracurricular
activities.

According to Putra et al. (2025), interval training is
an exercise method that aims to increase lung
capacity, strengthen cardiovascular endurance, and
increase athletes' physical speed in responding to
activities that demand high energy intensity. In line
with the findings of Atakan et al. (2021), interval
training provides an effective physiological stimulus
to the respiratory and circulatory systems, which is
very important in high-intensity sports. This is also
supported by the results of Wibowo et al. (2021)
which found that interval training performed
regularly can increase the efficiency of oxygen use
(VO:2 max) and accelerate muscle recovery after
strenuous activity. This phenomenon strengthens the
evidence that interval training can provide positive
adaptations to athletes' physical performance,
especially in aspects of endurance, speed, and energy
recovery (Mappaompo, 2025).

The strength of a player's cardiovascular endurance
and agility are important aspects that must be
considered to maintain performance consistency
during futsal matches (Kharisma & Faruk, 2022). Not
only limited to futsal games, the need for optimal
cardiovascular capacity is also very important in
various other sports that rely on high intensity and
rapid changes in direction (Rafi dkk., 2023 & Wijaya
dkk., 2023) . This indicates that the combination of
interval training with agility training can improve

Research Article

motor reaction, coordination, and resistance to fatigue
(Suyoko, 2024).

This study also found that the relationship between
cardiovascular endurance and agility not only impacts
physical endurance, but also affects movement
efficiency and motor responses in dynamic game
situations. Athletes with good cardiovascular
capacity tend to have lower fatigue levels when
performing complex and fast movement maneuvers
(Priska dkk., 2023). his is due to an efficient
circulatory system in maintaining the supply of
oxygen and energy to the muscles, thus helping to
maintain optimal motor coordination, body stability,
and motion control. In line with these findings, Risky
dkk. (2024) concluded that the higher a person's level
of cardiovascular endurance, the better their ability to
maintain agility performance, even in conditions of
fatigue or high game intensity. This suggests that a
strong cardiovascular system allows athletes to
maintain a fast and accurate movement tempo over a
longer period without significant performance
decline. In addition, there is also a positive correlation
between VO: max (an indicator of cardiovascular
endurance) and the results of agility tests such as the
Illinois Agility Test and T-test, which shows that
athletes with higher VO: max are able to complete
sports activities such as agility with faster and more
consistent times (Wibowo dkk., 2021).

Based on the description above, it shows that interval
training has a significant effect on increasing
cardiovascular endurance and agility of students who
take part in extracurricular futsal. These two aspects
not only play an important role individually, but are
also interrelated in supporting the overall
performance of athletes, especially in facing the
demands of a game that is fast, dynamic, and full of
changes in direction. Good cardiovascular ability
allows the supply of energy and oxygen to be
maintained during intense physical activity, thus
supporting movement efficiency, motor response,
and consistency of agility performance. Therefore,
the implementation of interval training in a structured
and sustainable manner is highly recommended as
part of a training program for futsal and other sports
that demand speed/agility, endurance, and agility.

4. CONCLUSION

The conclusions of this study are: 1) interval training
has a positive effect on cardiovascular endurance and
student agility. This is evidenced by the increase in
cardiovascular endurance and agility in the pretest
and posttest. In addition, it is also corroborated by the
value of p < 0.05 which identifies that there are
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differences in cardiovascular endurance and student
agility before and after being given interval training;
2) there is a positive relationship between
cardiovascular endurance and student agility with a
value of p < 0.05, which indicates that the better the
endurance of a player, the higher the potential for
agility in maneuvering the game.
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