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Abstract: The purpose of this study was to improve the Vo2Max of Tokambang FC futsal players. This 

type of research uses experimental research which is carried out for 16 meetings with the treatment of high 

intensity interval training and fartlek training which is carried out through a training program that has been 
prepared. This study aims to determine: (1) whether there is an effect of interval training to increase 

Vo2Max; (2) whether there is an effect of fartlek training to increase Vo2Max; (3) whether there is a 

difference between high intensity interval training and fartlek This research was conducted using an 

experimental method with a Two-group pretest-posttest design. pmain Tokambang futsal club The 
sampling technique was matched pair. The research instrument used Multi stage fitness. The data analysis 

technique used in this study is t-test to determine the comparison of high intensity and fartlek exercises in 

increasing Vo2Max. Based on the results of the study are as follows. (1) There is an effect of increasing 
Vo2Max in PS futsal athletes. Himalaya with interval training, which is evident from the t value (13.321) > 

t table (2.132). (2) There is an effect of increasing Vo2Max in PS futsal athletes. Himalaya with fartlek 

training, which is evident from the t value (10.994) > t table (2.132). (3) High intesnity interval training and 

fartlek training are equally good at increasing VO2max in Tokambang futsal club players because there is 
no significant difference in results, which is evident from the value of t count (0.587) > t table (2.201). 
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INTRODUCTION  

Sport is a physical activity that is done to get a healthy and strong body. Fun and 
entertaining sports activities, such as soccer, are favored by all elements of society around the 

world, from children, teenagers, adults, to the elderly. Football sports can be played in all places, 
played according to the environmental conditions where the community is located. At the world 

football grand event which is held every 4 years, it is certainly a moment that the world 
community is waiting for and also all the constituent countries in the event representing their 

respective continents. 

Futsal is also an achievement sport in both national and international competitions. Futsal 

is actually a complex sport, because it must be supported by good cooperation between players 
and must also be supported by good techniques, physical, tactical and mental in order to play 

well. Physicality is a component that must be possessed by futsal players. According to 
Mochamad Sajoto (1988: 57), futsal games have differences with other sports, physical condition 

is one of the indispensable requirements in an effort to improve the performance of an athlete, 
even as the starting point of a sports achievement. In this case, physical ability is needed to 

support the psychomotor movements of an athlete. Physical condition is one of the inseparable 
components of both improvement and maintenance. This means that in an effort to improve 

physical condition, all components must be developed, one of which is endurance. The physical 
components according to Lhaksana (2011: 17) are: Endurance, Strength, Speed, Agility, Power, 

Flexibility, Accuracy, Coordination, Balance, and Reaction. 
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Of the ten physical components, the author will only examine the increase in VO2max 

through high intensity interval training and fartlek training methods. At Tokambang Futsal Club. 
The physical training aspect is prioritized, because it is the foundation of an achievement sport. 

Physical condition is a very important element in almost all sports. Therefore, physical condition 
training needs serious attention to be planned properly and systematically so that the level of 

physical fitness and functional abilities of the body's organs are better. Futsal has characteristics 
resembling football, the only difference is the size of the field, the number of players, and several 

points of match regulations, futsal is one of the sports that has interesting characteristics, in 
addition to stamina, speed and agility, it also requires mental and strategic, especially in 

dribbling, passing, and maintaining defense and attacking the opponent's area quickly, and 
accurately. 

Futsal sport is a game with fast intermittent instenyty and optimal heart work, good heart 
work will be able to transfer oxygen to active muscle tissue, so that energy resistance is fast and 

can accelerate the recovery process. This is based on the duration of the futsal game 2 x 20 
minutes with the number of players 5 people with a field measuring 38m-42m x 20m-25m so that 

it requires players to focus and keep moving such as opening space, creating opportunities and 
guarding opponents. Therefore, futsal players must have strong endurance, strong endurance is 

obtained from hard and correct training. These demands can be met by players if the player has a 
good physical condition, especially the aerobic endurance component. This aerobic ability can 
also be said to be aerobic endurance, regarding this matter explained by Sukadiyanto (2011: 65) 

that good aerobic ability will be able to recover itself quickly, so that it can perform high intensity 
for a long time. One of the factors that influence the success of an athlete regarding his physical 

component is the training factor. The physical demands, namely aerobic endurance, are not 
optimally trained to be improved for Tokambang Futsal Klub. This is because according to the 

observations of researchers in several championships, players seem to experience fatigue quickly, 
causing their playing ability to decline, one of which is often losing the ball, improper passing, 

inaccurate shooting and decreased ball control (decreased concentration). In this case there are 
factors that affect the appearance in each championship including explosive power (power), 

speed, agility, endurance and strength. If someone has a good VO2max capacity, their respiratory 
endurance will also be good so that in playing a futsal game which is carried out for 2x20 minutes 

with 10 minutes of rest time the futsal players do not experience fatigue easily so that respiratory 
endurance plays an important role in futsal games (Yoga, 2013). VO2max is the maximum limit 

of oxygen that a person can consume during intense physical activity until fatigue occurs 
(Uliyandari, 2009). 

Based on the results of interviews and observations with the coach when the author asked 
about the training program for Tokambang Futsal Klub, each training session only focused on 

techniques and strategies. This is not without reason, due to the limited training time, only 2 
times a week. So that the choice of trainers in providing each training session is more dominant 

in techniques and strategies with very little physical exercise intensity, which should be based on 
the theory and methodology of training 3 to 4 times a week. Not yet optimal physical exercise 

program to train and increase VO2max. becomes an obstacle to improving the athlete's physical 
condition and athlete performance during the match, therefore in this study researchers designed 

a physical exercise program to increase aerobic endurance which will affect the increase in 
VO2max. Of the several components of physical exercise to increase VO2max, researchers chose 

high intensity interval training (HIIT) and fartlek training. high intensity interval training (HIIT) 
the most appropriate method for improving physical quality prioritizes giving rest time between 

sets with the main target of energy fitness.... In order to play well, futsal players must have a good 
VO2 max, VO2max is the maximum amount of oxygen that a person can consume during 

intense physical activity until fatigue finally occurs, also known as aerobic power and 
cardiorespiratory endurance capacity (Uliyandari, 2009). 

Fartlek exercise is an exercise method with changing speeds. The implementation of the 
fartlek method is a variation of jogging, walking, and sprinting activities. The intensity of fartlek 
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training is formulated the longer the distance traveled or the longer the time to do a sprint the 

higher the intensity and vice versa Fartlek is one form of exercise that is very good for developing 
endurance in almost all sports that require endurance. This method is more often used as a 

variation of training so that athletes do not get bored quickly and is carried out during the 
preparation period. For more details about the high intensity interval training (HIIT) training 

program and fartlek training will be explained in chapter II and chapter III. 

METHODS  

The method used in this research is the Experimental research method. In experimental 

research there is treatment, thus the experimental method is defined as a research method used to 
seek the effect of certain treatments on others under controlled conditions (Sugiyono, 2009: 72). 

The research design used is pre-experimental design, because this research is a research activity 
that begins with determining the subject and ends with a form of test to determine the effect of the 

treatment that has been given.  

This pre-experimental research design whose type is pretest-posttest design compares 

between two methods of high intensity interval training and fartlek. In this study the test was 
carried out twice, namely before and after treatment. The difference between the pretest and 

posttest is assumed to be the effect of treatment or treatment, the results of the treatment are 
expected to be known more accurately, because there is a comparison between the situation 
before and after being given treatment and it is known which method is more effective for 

training to increase VO2max. The research design is outlined in the form of a picture as follows: 
Pretest and posttest two group design, so that the scheme can be described as follows: 

 

   
 

 Figure 3.1 Research design Source. Suryanto (2018: 29) 

Description: 

Pre-test: Initial test with reaction speed conducted before the subject gets treatment. 
Matched-pair:  Dividing pairs of subjects based on the principle of balance and then randomly 

determined according to the research group. 
T1 : The first treatment using interval training method. 

T2 : The second treatment using the fartlek ride training method. 
Post-test: The final test conducted after the subject gets treatment. 

T2 (Post-test): The final test measures VO2max using the yoyo Intermittent recovery Test (YYIR) 
after the subject gets treatment. 

Conduct a pretest and the sample is divided into 2 groups, group one high intensity interval 
training and group two fartlek exercise. Group division using matched-pair. In quotation from 

Suryanto (2018: 31) According to Fajar Ibnu, matched-pair is dividing pairs of subjects based on 
the principle of balance and then randomly determined according to the research group. 
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The division of the experimental group is described as follows: 

 

Kelompok HIIT  Kelompok Fartlek 
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Figure 3.2 Matched-pair group assignment 

RESULT AND DISCUSSION  

Results of Descriptive Analysis of Vo2max Data on Tokambang futsal club players. The 

summary of the results of the descriptive analysis of Vo2max in table 4.1 below: 
 

 

 

Statistik 

Pretest 

high 

intensity 

interval 
training 

Post Test 

high intensity 

interval 

training 

 

Pretes

t 

fartelk 

 

Post 

Test 

Fartlek 

N 7 7 7 7 

Mean 31,4429 44,4000 31,4143 43,4286 

Std.Deviation 2,94441 2,68763 2,97626 3,54434 

Minimun 27,60 40,80 27,10 36,60 

Maximun 36.40 48.40 36.00 47.40 

Sum 220,10 310,80 219,90 304,00 

 
From the table above is a descriptive data description of pretest high intensity interval 

training, posttest high intensity interval training, pretest fartlek and posttest fartlek on 
Tokambang futsal club players can be stated as follows: 

 
1. Pretest high intensity interval training for Tokambang futsal club players, the number of 

samples (N) of 7 people obtained an average value of 31.44, standard deviation 2.944, minimum 
value 27.60, maximum value 36.40 and Sum value 220.10. 

2. Post test high intensity interval training Tokambang futsal club players the number of 
samples (N) as many as 7 people obtained an average value of 44.40, standard deviation 2.687, 

minimum value 40.80, maximum value 48.40 and Sum value 310.80. 
3. Pretest fartelk players Tokambang futsal club the number of samples (N) of 7 people 

obtained an average value of 31.41, standard deviation 2.976, minimum value 27.10, maximum 
value 36.00 and value Sum 219.90. Sum 219.90. 

4. Post test fartelk players Tokambang futsal club the number of samples (N) of 7 people 
obtained an average value of 43.42, standard deviation 3.544, minimum value 39.60, maximum 

value 47.40 and Sum value 304.00. 
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1. There is an effect of high intensity interval training on increasing Vo2 Max in Tokambang 

futsal club players. 
This method combines a variety of conditions, ranging from sprinting, jogging, walking to 

rest. The advantage of this exercise is that it can increase VO2max capacity in Tokambang futsal 
club players, because high intensity interval training is a very complicated training method, every 

coach who wants to apply this method must consider such as initial aerobic ability not at a low 
level so that before starting to apply the high intensity interval training method the coach is 

recommended to apply training methods that can develop aerobic basics as stated in the 
theoretical study on the discussion of aerobic endurance ability as a stage in applying training 

methods appropriately targeted and appropriate benefits, There are several advantages of using 
high intensity interval training, this separate player will train his patience because the movements 

carried out are very easy while in the framework of training endurance what is needed is to fight 
boredom, this is what makes the player's V02max increase. Based on the data above, it is known 

that of all the subjects who took the pre-test and post-test high intensity interval training tests, all 
of them experienced an increase with a very good classification of 1 person, a good classification 

of 4 people, and a moderate classification of 2 people. Other studies include research from 
(Batacan et al., 2017) which says that High-Intensity Interval Training (HIIT) can increase VO2 

max with a large effect on trial samples that have normal body weight. Meanwhile, (Astorino et 
al., 2017) concluded that in a young sample, 20 sessions of periodic HIIT led to a significant 
increase in VO2 Max which was accompanied by an increase in SV and maximal CO. The data 

suggests that the increase in VO2 Max as a result of HIIT is due to an increase in central O2 
delivery as is often reported. Another study from Wen et al. (2019) mentioned that HIIT is 

effective for increasing VO2 Max in healthy, overweight/obese adults and athletes. Based on this 
description, it can be concluded that High-Intensity Interval Training (HIIT) is defined as an 

exercise consisting of several cycles of short or medium duration and high intensity and each 
cycle is interspersed with rest periods in the form of light intensity exercise. In addition, according 

to (Ciolac et al., 2010) High Intensity Interval Training (HIIT) can cause myocardial thickening 
of the left ventricle of the heart which is physiological so that the strength and ability of the heart 

to pump blood per contraction increases, reducing the number of pulse beats per minute. This is 
an indication that the high intensity interval training method shows superiority in increasing 

VO2max.  

The high intensity interval training method demands many requirements so this can be a 

reference to find causal problems in the application of physical training methods that can be 
studied through further research development. So that this becomes one of the important 

recommendations for players and coaches in developing research so that achievements can be 
achieved more optimally thanks to the relationship and support of the ability of physical 

components according to the needs and demands of the method. The interlude between high 
intensity and recovery intensity causes the player's body to effectively form and use energy 

derived from the anaerobic system. The addition of intervals helps the metabolic waste from the 
player's muscles during the rest period when high-intensity interval training is being performed by 

the body of the Tokambang futsal club player. 

2. There is an effect of fartlek training on Vo2 Max ability in Tokambang futsal players. 

Fartlek training is one of the training methods to increase endurance, especially aerobic 
endurance. Fartlek exercise is a training method that varies the form of exercise or exercise that 

changes the speed of walking, jogging and sprinting, fartlek exercise can be done alone or with a 
coach program. Fartlek exercises are carried out in the open or in closed places according to their 

individual needs. This exercise is done in groups and performs movements based on the 
instructions of the trainer who has distributed the exercise program. This program is certainly 

very good if it has strict supervision and athlete discipline in carrying out the training program so 
that athletes can do training with the same opportunities and repetitions so as to improve good 

V02max results. This form of exercise requires strict supervision so as to produce maximum 
results. Thus fartlek training has a significant influence in increasing the results of V02max in 

Tokambang futsal club players. In line with Atradinal's research (2018). based on the results of 
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research on the effect of the fartlek training model on increasing the aerobic endurance of PSTS 

Tabing Padang Football School athletes, it can be concluded that there is a significant effect on 
the aerobic endurance of the fartlek group as evidenced by the t-test analysis. The results of this 

study are in line with research conducted by Ilyas (2016) showing that there is an increase in 
fartlek training with a futsal game model on improving the aerobic endurance ability of futsal 

players. Fartlek training is carried out with a program that has been prepared progressively, 
namely by increasing the load periodically, both increasing the intensity of training so that 

athletes can adapt well. Fartlek training is carried out with the starting position at the marker that 
has been arranged and waiting for the signal from the coach to start training, from walking, 

jogging, sprinting and recovery time so that it can stimulate the body for the next exercise. This 
situation must be maintained by practicing continuously, namely training that is carried out 

continuously for 16 meetings. At each meeting the intensity of the exercise is always increased 
and the recovery time per set is lowered according to the player's ability, so as to cause the 

training effect in the form of increased endurance and be able to optimize the work of the heart 
and lungs when circulating oxygen to all tissues to the maximum. General endurance includes; 

overall muscle, muscle nervous system, heart work system (cardiovascular) and lung work system 
(cardiorespiratory). Fartlek training athletes are required to move optimally when doing walking, 

jogging, and sprinting, so that indirectly continuous activity will increase the performance of the 
heart and lungs, so as to increase VO2max, to increase heart performance in the implementation 
of the pulse training program. 

 Based on the data above, it is known that of the total subjects who took the pre-test and 
post-test fartlek test, 7 people all experienced an increase with a good classification of 1 person, a 

moderate classification of 2 people, and a very good classification of 3 people. Fartlek training 
has the effect of increasing VO2max, so that the body's performance when it needs oxygen is 

fulfilled, from the description above it can be proven that fartlek training can increase the 
VO2Max value of Tokambang futsal club. The advantage of fartlek training is that during 

training players can play around and have fun because the intensity is not determined, so that 
athletes do not feel burdened and enjoy the course of training, while the disadvantage of fartlek 

training is that during training players cannot reach the maximum level of fatigue. Based on the 
results of this study, it can be interpreted that fartlek training can increase VO2max in 

Tokambang futsal club players. 

3. There is no difference in the effect of high intensity interval training and fartelk training 

on V02 Max ability in Tokambang futsal club players. 
Based on the independent t test hypothesis test, there is no significant difference in 

influence between HIIT and fartlek training because both types of exercise have almost the same 
form of exercise even though on average HIIT training is higher than fartlek but that is not 

enough to prove that HIIT training has a higher influence than fartlek. In line with previous 
research conducted by Suriyanto (2018) that interval training and fartlek training are equally 

good at increasing VO2max in PS futsal athletes. Himalaya because there is no significant 
difference in results. Other research conducted by Rifqi (2020) There is no significant difference 

in the effect of the High-Intensity Interval Training (HIIT) and Fartlek Training training methods 
on VO2max levels. 

 Fartlek Training on the VO2 Max level of Soedirman VII Expedition Athletes (Goes to 
Aconcagua: Argentina), but when viewed from the average increase, the High- Intensity Interval 

Training (HIIT) training method shows better results than Fartlek Training. Before conducting 
research activities, many players asked about training programs that apply the HIIT (high 

intensity interval training) method. So that the author prepares himself in his product knowledge 
to answer various questions from the Tokambang futsal club players. The HIIT high intensity 

interval training and fartlek training groups provide variations in their training because there are 
several forms of exercise that can be said to be new to Tokambang futsal club players because 

they have never done these exercises before, thus fostering a sense of enthusiasm in practicing 
cardiovascular endurance conditions.  
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This study also proves that the High-Intensity Interval Training (HIIT) and Fartlek 

Training training methods can provide an increase in VO2 Max with a good and measurable 
training program. This can happen because the 2 exercises have some of the same advantages 

such as shorter time, flexibility and the heart is encouraged to do high activity and continued with 
low intensity. The selection of exercise programs in accordance with the principles of training 

progressive increase in load and training doses 2 methods made have similar doses and 
continuous training. High intensity interval trainging and fartlek exercises are good for increasing 

VO2max in Tokambang futsal club players.  

Futsal games with a fast tempo when attacking, defending and mastering the game, both 

setting the tempo, finding space, dismantling the opponent's defense, and managing stamina. 
Apart from futsal, high intensity interval training and fartlek can also be used for other sports 

such as basketball, badminton, and for sports that generally require endurance. Each exercise has 
different variations so as not to make the athlete's condition quickly experience psychological 

fatigue. In addition to increasing VO2max, HIIT and fartlek can also develop a person's 
economic exercise (running efficiently). With better economic exercise, a person will expend less 

energy when doing the same activity. This is because HIIT and fartlek indirectly train a person to 
run more efficiently. Therefore, energy wasted on unnecessary movements is minimized. This is 

what really affects a player when playing futsal. Players who do HIIT and fartlek training will be 
able to do more sprints than players who only do endurance training. Just like other aerobic 
exercises, HIIT and fartlek exercises improve muscle cell function. So that along with the 

increase in endurance will affect the increase in oxygen consumption. If a person who lacks 
endurance when doing activities, his heart rate per minute can reach 200 beats. But if you do 

endurance sports training, then the pulse can drop to 185-190 per minute (Kamaruddin, 2020). So 
High-Intensity Interfal Training (HIIT) and fartlek exercises will make a positive contribution to 

increasing the Vo2max of futsal players. To get good cardiovascular endurance, it is expected to 
maintain a diet so that there is no accumulation of energy reserves in the body (Kamaruddin, 

2020). 

The results of data analysis and supported by some of the results of previous research 

above, it can be concluded that efforts to improve physical and skills through VO2Max and the 
use of High Intensity Interfal Training (HIIT) and fartlek exercises provide an influence in 

increasing VO2Max of Tokambang futsal club players. 

 Influence in increasing the VO2Max of Tokambang futsal club players. To encourage 

regional, as well as national futsal sports achievements, so that later through futsal sports it will 
be able to make the Indonesian Nation proud in the arena of higher events. Fartlek and HIIT 

training methods can still be said to be unfamiliar to the ears of tokambang fc futsal players so 
that they are curious and all players participate and never even absent but on the contrary are 

always present and added by other players who give the impression of a new cardiovascular 
endurance physical condition training program in increasing vo2max. 

Players who have good Vo2max will have a good impact on endurance in participating in 
training sessions and during futsal matches. Through good Vo2max, it will provide longer 

endurance so that the players are not easily tired during the match and are able to set the rhythm 
of the game to optimize good techniques in kicking, dribbling, and heading the ball precisely to 

the target to be achieved. With Vo2max and training HightIntensity Interfal Training (HIIT) and 
fartlek the players are able to find a good game pattern, which is supported by physical, skill, and 

mental, so that Tokambang futsal club players are expected to be able to produce quality players. 
The difference in improvement provides a clear indication that there are factors that can influence 

the achievement of a person's maximum ability. This is possible because player activity outside of 
training time cannot be observed, for example sleeping hours, nutritional adequacy, etc. where 

player activity is only observed during the provision of training, by combining these 2 training 
methods can provide better results. 
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In addition, players who participated in this study showed higher interest in HIIT training 

than fartlek training. HIIT and fartlek workouts also take less time, compared to other time-
consuming endurance workouts. Thus HIIT and fartlek methods can be an option for better time 

efficiency. High intensity interval training and fartlek training can pump up the heart which has a 
positive impact on increasing the body's metabolism. Body metabolism here relates to the ability 

to convert fat into energy related to the body's ability to convert fat into energy. Training is a 
systematic process of practicing, which is done repeatedly and which increases the amount of 

training load. A person's ability to do something often must be supported by hard training 
(Kamaruddin, 2019). 

Where futsal is one of the sports whose movements cannot be predicted (unpredictable) so 
that it requires excellent physical condition in Tokambang futsal club players. Based on the 

results of the author's research, and supported by some of the findings of previous research results 
and the exposure of experts, it can be concluded that it turns out that the results of field research 

as a whole players who use the high intensity interval training method show a greater average 
score than the group using the fartlek training method. This happens when in the implementation 

of research influenced by several factors that affect and threaten control. Based on this 
description, it affects the results of the interaction of the hypothesis answer. Below are some of 

the findings in the field including: 

a. Due to the application of high intensity interval training and fartlek training methods, 
this refers to the theory of a person's ability limit (BKM). The maximum ability limit is a limiting 

factor for Tokambang futsal club players in displaying maximum endurance. Therefore, the 
sample group that has low VO2max is suspected of experiencing BKM. So that further research 

or research that is more systematic and longer according to training periodization is needed, so 
that it can obtain more significant research results. 

b. In addition, the time limitations of researchers and research samples are only 14 people 
so that they have an impact on the results and data management and the difference in numbers is 

too thin, therefore further research is needed with a larger number of samples. 

c. Another obstacle faced in this study is the limited tools in calculating and knowing the 

pulse of a player during the training process. Therefore, supervision must be very good during the 
training process and VO2max measurement because in the high intensity interval training and 

fartlek training methods, players must always complete the training program every rep / set of 
training well. In order to achieve the desired pulse and endurance results. 

d. In the implementation, it is realized that the high intensity interval training and fartlek 
training methods with the aim of physical improvement, players must have a good VO2max in 

order to achieve maximum goals. There are several players in this research sample group who do 
not have good endurance or VO2max. So extra supervision in the training process must always 

be done. 

e. besides that, facilities or training places are an obstacle because Tokambang futsal club 

does not have a fixed training ground. 

In other words, the HIIT and fartlek training methods both have advantages based on field 

findings. High intensity interval training and fartlek there is no significant difference in influence 
between the two exercises, but both have an influence in increasing the VO2max of Tokambang 

futsal club players. So that the two exercises are very suitable to be applied in increasing VO2max 
Tokambang futsal club. 
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CONCLUSSION 

Based on the results of the research, the results of data analysis, description, testing of 

research results, and discussion, it can be concluded that: 
1. There is an effect of high intensity interval training on Vo2 Max ability in Tokambang futsal 

club players. 
2. There is an effect of fartelk training on Vo2 Max ability in Tokambang futsal club players. 

3. high intensity interval training and Fartelk training are equally good at increasing VO2max in 
Tokambang futsal club players because there is no significant difference in the results of the 2 

exercises. 

Based on the results of data analysis and the conclusions of this research, several things can 

be suggested: 
1. It is hoped that coaches, players and team management can foster sports, especially futsal in 

Bulukumba Regency in order to know and understand the importance of the influence of high 
intensity interval training and fartelk on Vo2 Max ability. 

2. For players, please understand the importance of Vo2 Max in futsal games to achieve 
maximum performance. 

3. The author hopes that after the training program that has been applied so far can be carried out 
by the coach in order to contribute to sports science and the development of sports achievements, 
especially futsal. 

4. For researchers who intend to continue or replicate this research, it is recommended to carry 
out tighter control in a series of experiments. 

REFERENCES 

Ahmad Sani Supriyanto, dan Masyhuri Machfudz. 2010. Metodologi Riset Manajemen 

Sumber Daya Manusia. Malang: UIN Maliki Press. 

Alfian, M. (2016). Efektivitas Peningkatan Vo2max Dengan Metode Kontinyu dan 

Fartlek SSB Matra Utama Tahun 2016. Pend. Kepelatihan Olahraga- S1, 1(5). 

Aditiya, T. N., Waluyo, W., & Adirahma, A. S. PERBEDAAN PENGARUH METODE 

LATIHAN FARTLEK DAN INTERVAL TERHADAP DAYA TAHAN 

(ENDURANCE). PHEDHERAL, 15(2), 9-26. 

Almatsier, Sunita, 2002. Prinsip Dasar Ilmu gizi. PT. Gramedia Pustaka utama, Jakarta. 

Almy, muh akmal. 2014. Perbedaan Pengaruh Circuit Training dan Fartlek Training 

Terhadap Peningkatan VO2max dan Indeks Massa Tubuh Jurnal Keolahragaan Vol.2 

(1) : hal.59-68. 

Atradinal, A. (2018). Pengaruh Model Latihan Fartlek Terhadap Daya Tahan Aerobik 

Atlet Sekolah Sepakbola PSTS Tabing. Sporta Saintika, 3(1), 432-441. 

Alvarez, B., C. J., D’ottavio, S., Vera, J. G., & Castagna, C. (2009). Aerobic fitness in 

futsal players of different competitive level. Journal of Strength and Conditioning  

research,  23(7),  2163-2166. 

Astorino, T. A., Edmunds, R. M., Clark, A.,King, L., Gallant, R. A., Namm, S., Fischer, 

A., & Wood,K. M. (2017). High-intensity interval training increases cardiac output and 
V˙O2max. Medicine 

&  Science in Sports & Exercise,    49(2), 265–273. 

https://doi.org/10.1249/MSS.00000000 00001099 

Bucher, C.A., (1979), Foundations of Physical Education, The C.V. Mosby Company, London. 

Benny, B. (2012). Kontribusi Tingkat Vo2Max Terhadap Prestasi Atlet Unggulan Sulawesi Selatan. 

COMPETITOR: Jurnal Pendidikan Kepelatihan Olahraga, 4(3). 



SHOOTING: Journal of Sport, Health and Education - ISSN 0000-0000 (online) 

16 

 

Bompa, O. T., & Haff, G. G. (2009). Theory and methodology of training. Champaing : Human 

Kinetic. 

Belegišanin, B. (2017). Effects of high-intensity interval training on aerobic fitness in elite Serbian soccer 

players. Exercise and Quality of Life, 9(2), 13–17. https://doi.org/10.31382/eqol.171202 

Brian J. Sharkey, phD. 2003. Kebugaran dan Kesehatan. Jakarta: Raja Grafindo Persada. 

Burhanudin, S. (2015). Pengaruh Latihan Fisik Terprogram Terhadap Perubahan Nilai 

Komsumsi oksigen  Maksimal (VO2Max) Pada siswi Sekolah Bola 

Olahraga,10(2),43-56. https://ejournal.upi.edu/indeks.php/JK O/article/view/15925. 

Batacan, R. B., Duncan, M. J., Dalbo, V. J., 

Tucker, P. S., & Fenning, A. S. (2017). Effects of highintensity interval training on 

cardiometabolic health: A systematic review and meta-analysis of intervention studies. 

British Journal of Sports Medicine, 51(6), 494–503. 

https://doi.org/10.1136/bjsports-2015- 095841. 

Ciolac, E. G., Bocchi, E. A., Bortolotto, L. A., Carvalho, V. O., Greve, J. M. D., & 

Guimarães, G.V. (2010). Effects of high-intensity aerobic interval training vs. moderate 

exerciseonhemodynamic, metabolic and neuro-humoral abnormalities of young 

normotensive women at high familial risk for hypertension.HypertensionResearch,33 

(8),836843.https://doi.org/10.1038/hr.2 010.72 

Dupont, G., Akakpo, k., dan Berthoin, S. 2004. The effect of in-Season, High intensity 

interval training in Soccer Players. Journal of strength and Conditioning Research. 

Vol. 18, hal. 584-589. 

Deol, N. S., & Singh, J. (2013). Effect of continuous running and interval training 

methods on endurance ability of football players. International Journal of 

Behavioral Social and Movement Sciences, 2(1), 333-339. 

Fraenkel, R. J., & Wallen, E. N. (2009). How to design and evaluate reseach in education. 

New York : McGraw-Hill. 

Festiawan, R., Suharjana, S., Priyambada, G., & Febrianta, Y. (2020). High-intensity 

interval training dan fartlek training: Pengaruhnya terhadap tingkat VO2 Max. 

Jurnal keolahragaan, 8(1), 9-20. 

Fuadi, A. R. N., & Jatmiko, T. (2020). PENGARUH HIGH INTENSITY INTERVAL 

TRAINING (HIIT) DAN FARTLEK TERHADAP VO2MAX TIM  FUTSAL  SMK  

NEGERI  1 

SURABAYA. Jurnal Prestasi Olahraga, 3(4). 

Gordon, D. (2009). Coaching science. Britain : TJ International Ltd, Padstow, Cornwall. 

Halim, Nur Ichsan, (2009). Tes Dan Pengukuran Kesegaran Jasmani. Badan Penerbit UNM 

Makassar. 

Harsono. (2016). Latihan kondisi fisik. Bandung: Rosdakarya. 

Harsono. (2017). Periodisasi program latihan. Bandung: Rosdakarya. 

Heri, Z. EFEKTIVITAS INSTRUMEN TES PENGUKURAN NILAI KONSUMEN OKSIGEN 

MAKSIMAL (VO 2 Max) MAHASISWA JURUSAN PKO FIK UNIMED TAHUN 2012. 

JURNAL ILMU KEOLAHRAGAAN, 12(1), 88-96. 

Hakim, H., & Musfira, N. (2020). Pengaruh pemberian kafein terhadap daya tahan pada atlet sepak 

bola Fakultas IlmuKeolaragaan Universitas Negeri Makassar (Doctoral dissertation, 

UNIVERSITAS NEGERI MAKASSAR). 

Irianto, D. P. (2004). Panduan Latihan Kebugaran. Yogyakarta: Lukman Offset. 

https://ejournal.upi.edu/indeks.php/JKO/article/view/15925
https://ejournal.upi.edu/indeks.php/JKO/article/view/15925
https://doi.org/10.1136/bjsports-2015-095841
https://doi.org/10.1136/bjsports-2015-095841


SHOOTING: Journal of Sport, Health and Education - ISSN 0000-0000 (online) 

17 

 

Ilyas, Y. (2016). Pengaruh Latihan Fartlek Dengan Model Permainan Sepakbola Terhadap 

Peningkatan Daya Tahan Aerobik (Doctoral dissertation, Universitas Pendidikan 

Indonesia). 

Irianto, Djoko Pekik. (2007). Panduan Gizi Lengkap Keluarga Dan Olahragawan. Andi 

Offset. Yogyakarta. 

Juhanis, J., Sudirman, S., & Hasmiyati, H. (2021). Pengaruh Metode Latihan Melalui 

Pendekatan Holistik Terhadap Peningkatan Kemampuan Aerobik Pemaib Sepakbola FIK 

UNM. SPORTIVE: Journal Of Physical Education, Sport and Recreation, 5(1), 27-35. 

Kamaruddin, Ilham. (2020) Metodologi penelitian dasar. Makassar: Yayasan Barcode. 

Kamaruddin, I. (2019). Pengaruh Kemampuan Fisik Terhadap Keterampilan smash 

Dalam Permainan 

Bulutangkis. SPORTIVE: Journal Of Physical Education, Sport and Recreation, 2(2), 114-127. 

Kamaruddin, I. (2020). Indeks Massa Tubuh (IMT) Terhadap Daya Tahan 

Kardiovaskuler. SPORTIVE: Journal Of Physical Education, Sport and Recreation, 

3(2), 117-122. 

Kamaruddin, I. (2020). Kemampuan Fisik Atlet Pelatda Bolabasket Kabupaten Sinjai. 

SPORTIVE: Journal Of Physical Education, Sport and Recreation, 4(1), 39-45. 

Kurnia, M., & Kushartanti, B. M. W. (2013). Pengaruh latihan fartlek dengan treadmill dan lari di 

lapangan terhadap daya tahan kardiorespirasi. Jurnal Keolahragaan, Volume 1 – Nomor 1. 

Laursen, P.B., & Jenkkins, D.G.2002. the scientific For HighIntensity Interval Training : Optimizing 

Training Programes And Maximizing Performance In Highly Trained Endurance Athletes. Sport 

Medicine. Vol.32, hal. 53-73 

Lhaksana,J. (2011). Taktik dan Strategi Futsal Modern. Jakarta: Be Champion (Penebar Swadaya 

Group). 

Lestari. (2017). Pemahaman orang tua tentang pemenuhan gizi anak melalui luch box ( bekal makanan) 

di kelompok bermain IT sekar gading semarang. 

Skripsi. Semarang : Fakultas Ilmu Pendidikan Universitas Negeri Semarang. 

Magnus dan Sundet. (2003). Pendidikan Kesegaran jasmani. Jakarta: Departemen Pendidikan dan 

kebudayaan. 

Martens, R. (1990).  Successful coaching. Champaign,II: Leisure Press. 

Noor, Juliansyah. 2012. Metodologi Penelitian. Jakarta : Kencana Prenada Media Group. 

Narlan, A., & Juniar, D. T. (2020). Pengukuran Dan Evaluasi Olahraga (Prosedur 

Pelaksanaan Tes Dan Pengukuran Dalam Olahraga Pendidikan Dan Prestasi). 

Deepublish. 

Oliviera, S., Leicht, S., Bishop, d., Alvarez, B., and Nakamura, Y. 2012. Seasonal changes 

in physical performance and heart rate variability in high level futsal players. Sports 

Med 2013; 34: 424-430. 

Pendidikan dan Kebudayaan. 

Pahlawan, F., & Prabowo, C. B. A. (2020). Pengaruh Karakteristik Individu, Intensitas 

Penggunaan Smartphone Dan Interaksi Sosial Terhadap Perilaku Phone And 

Snubbing Karyawan Lifepal®. Syntax, 2(5). 

Sajoto,M. (1988). Pembinaan Kondisi Fisik Dalam Olahraga. Jakarta: P2LPTK 



SHOOTING: Journal of Sport, Health and Education - ISSN 0000-0000 (online) 

18 

 

Saleh, F. I. (2006). Pengaruh Latihan Fartlek Dan Interval Training Terhadap 

Peningkatan Daya Tahan Aerobik Atlet Renang Unit Kegiatan Mahasiswa 

Universitas Negeri Yogyakarta. 

Sahabuddin, S. (2019). Analisis Antropometrik Dan VO2 Max Dengan Prestasi Pemain 

BKMF  Tenis  Meja  FIK UNM. SPORTIVE: Journal Of Physical 

Education, Sport and Recreation, 2(2), 128-143. 

 

Sperlich, B.,De Mares, M., Koehler, K., Linville, J. Holmberg, H-C., dan Mester, J. 

2011. Effects of 5 weeks of High-intensity interval training vs. Volume Training in 14-

years- Old Soccer Players. Journal of strength & Conditioning Research. Vol. 25, 

hal. 1271. 

Sugiyono. (2013). Memahami penelitian kulalitatif. Bandung: Alfabeta. 

Sudarno (1992). Pendidikan Kesegaran Jasmani. Direktorat Jendral Pendidikn Tinggi Proyek 

pembinaan Tenaga Kependidikan : Depdikbud. 

Sudaryono, dkk. 2013. Pengembangan Instrumen Penelitian Pendidikan. Yogyakarta: Graha Ilmu. 

Sudjana. (2002). Metode Statistika. Bandung: Tarsito. 

Sugiharto. (2014). Fisiologi olahraga teori dan aplikasi pembinaan olahraga. Malang : Universitas 

Negeri Malang. 

Sugiyono, 2009, Metode Penelitian Kuantitatif dan R&D, Bandung: Alfabeta 

Sugiyono, 2013, Metode Penelitian Kuantitatif dan R&D, (Bandung: ALFABETA) 

 

Suharjana (2009). Tes Pengukuran Kapasitas Aerobik. Diakses dari  pengabdian/prof-dr-

Suharjana-mkes/tes-pengukuran-kapasitas-aerobik.pdf. Diakses tanggal 5-3-2021 pukul 

22:25 WITA 

Suharjana. (2013). Kebugaran jasmani. Yogyakarta: Jogja Global Media. 

Sukadiyanto., & Muluk, D. (2011). Pengantar teori dan metodologi melatih fisik. Bandung : 

Lubuk Agung. 

Suryanto, B. (2018). Pengaruh Latihan Interval Dan Latihan Fartlek Terhadap Peningkatan 

O2max Pada Atlet Futsal Ps. Himalaya. Program Studi Pendidikan Kepelatihan Olahraga 

Fakultas Ilmu Keolahragaan Universitas Negeri Yogyakarta. 

Sudirman, S., & Badaru, B. (2019). Survei VO2Max Pada Ekowowits Futsal Club Kota 

Makassar (Doctoral dissertation, Universitas Negeri Makassar). 

Tri Murtanto. (2005). Survei Kapasitas Vital Paru dan V02max Pada Pemqin Sepakbola 

Persatuan Sepakbola Kabupaten Blora Tahun 2005. Skripsi. Universitas Negeri 

Yogyakarta. 

Uliyandari, A. Pengaruh Latihan Fisik Terprogram Terhadap Perubahan Nilai Komsumsi 

Oksigen Mkasimal (VO2 Max) Pada Siswa Sekolah Bola Voli Tugu Muda Semarang 

Usia 11-13 Tahun. Skripsi. Fakultas Kedokteran Universitas Diponegoro, 2009 

Wiarto, Giri (2013). Fisiologi dan Olahraga. Yogyakarta: Graha Ilmu. 

Wen, D., Utesch, T., Wu, J., Robertson, S., Liu, J., & Hu, G. (2019). Effects of different 

protocols of high intensity interval training for VO2max improvements in adults: 

A meta-analysis of randomised controlled trials. Journal of Science and Medicine 

in Sport, 1–7. https://doi.org/10.1016/j.jsams.2019.01.013  



SHOOTING: Journal of Sport, Health and Education - ISSN 0000-0000 (online) 

19 

 

Yoga, I.M. 2013. Pengaruh Circuit Training Terhadap Peningkatan Kelincahan Dan 

Kapasitas Vital Paru-paru. Singaraja: Universitas Pendidikan Ghanesa. 

Yuyun, Yudiana, Dkk. 2008. Dasar- dasar kepelatihan. Jakarta : Universitas Terbuka 

 

 
 

 


