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ABSTRACT 

This study aimed to determine the effect of Long Interval Training (LIT) based on low 
Maximum Aerobic Speed (MAS) on improving anaerobic alactate capacity in female futsal 
athletes. The research involved 24 athletes from Universitas Pendidikan Indonesia, divided 
into groups according to training type—Short Interval Training (SIT), Intermediate 
Interval Training (IIT), and Long Interval Training (LIT)—and MAS level, either high or low. 
Each group was assessed on dependent variables including aerobic capacity, anaerobic 
lactacid, and anaerobic alactacid capacity. LIT is designed to stimulate the anaerobic 
energy system through a combination of high-intensity work and adequate recovery 
periods. The primary analysis focused on four athletes with low MAS who participated in 
16 LIT sessions. The study employed a one-group pretest-posttest design, and data were 
analyzed using a paired sample t-test to evaluate performance changes. The results 
indicated an increase in the average 20-meter sprint time from 3.34 seconds to 3.69 
seconds; however, this change was not statistically significant (p = 0.296). Despite the lack 
of statistical significance, low MAS-based LIT demonstrated practical potential in 
improving anaerobic alactate performance, particularly in athletes with lower aerobic 
capacity. This study has limitations, such as the small sample size and short intervention 
duration, which may affect generalizability. Future research should include larger samples, 
longer training periods, and control groups for more robust results. The findings imply 
that incorporating LIT into training plans can enhance explosive performance in futsal 
athletes, offering coaches a practical, physiologically based approach to improve 
competitive readiness. 
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INTRODUCTION 

An athlete's performance in sports like futsal is greatly influenced by their physical ability 
to produce energy quickly and efficiently. One aspect that determines this performance is 
anaerobic endurance, specifically the anaerobic alactacid energy system (Rosdiana et al., 
2019). This system allows the body to produce energy in a very short time without oxygen, 
primarily supported by ATP and phosphocreatine reserves (Sidik, 2013). This ability is very 
much needed in explosive moments such as sprints, acceleration, or quick changes of 
direction (Muluk, 2011). 

In the context of a dynamic and fast-paced sport like futsal, the need for an alactic 
acid anaerobic energy system becomes even more crucial. Futsal demands repeated 
explosive movements, both in attacking and defensive situations. The nature of this game, 
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played in confined spaces and at a high tempo, makes anaerobic capacity one of the 
physiological foundations of athlete performance (Limbong et al., 2022). Therefore, a 
training approach that can develop this capacity is highly relevant to implement. 

One training method considered effective in stimulating both anaerobic and aerobic 
energy systems is Long Interval Training (LIT). LIT is a form of interval training with work 
periods ranging from 2 to 5 minutes at high intensity (85–90% of maximum performance), 
interspersed with relatively long recovery periods. (Brent S. Rushall and Frank S, 1990). 
Although LIT is known as a method of increasing aerobic capacity, in repeated repetitions 
and less than maximal recovery, LIT can also provide a significant stimulus to the anaerobic 
alactacid system. Previous research has shown that interval training methods have a 
positive effect on increasing VO₂max, endurance, and speed (Sumpena, 2013).  However, 
most of these studies have focused on the aerobic aspect and have not specifically 
evaluated the impact of LIT on anaerobic alactacid capacity. Furthermore, very few studies 
have considered the response of athletes with low Maximum Aerobic Speed (MAS) to this 
type of training (Sepriadi et al., 2018). 

MAS is the maximum speed that can be achieved in full aerobic conditions and is an 
important indicator in determining the intensity of exercise that is appropriate to an 
individual's capacity (Bellenger et al., 2015). Athletes with a low MAS will likely respond 
differently to interval training than athletes with a high MAS, due to limitations in aerobic 
energy use under high loads (Bok et al., 2023). Thus, MAS-based training is considered more 
accurate and individualistic, allowing for more effective and safe adaptation (Muluk, 2011) 

Study from (Rønnestad et al., 2021) showed that both short and long interval training 
can improve performance, but results are often influenced by the training design, load 
volume, and recovery used. They emphasized that approaches that equate training volume 
based on duration or energy expenditure do not necessarily reflect real-world training 
conditions. This reinforces the importance of an individualized approach using parameters 
such as MAS. On the other hand, in practice, many trainers still develop training programs 
based on experience or intuition, without a clear physiological basis. However, physiology-
based training, such as the use of MAS, can minimize the risk of overtraining and increase 
training effectiveness (Prakoso & Sugiyanto, 2017). By knowing an athlete's actual capacity, 
coaches can adjust the training load to provide optimal stimulation according to each 
athlete's condition. 

Low anaerobic alactate capacity can hinder performance in sports that require rapid, 
sudden bursts of power. Therefore, a training approach that is not only intensive but also 
adaptive is necessary. Long Interval Training based on low MAS is one potential method 
for developing this capacity because it considers training intensity, recovery time, and an 
individual's aerobic capacity. Although there has been a lot of research on interval training, 
limitations in the number of subjects, differences in training strategies, and non-
standardized intensity variables make the generalizability of the results limited (Cavar et 
al., 2019). Thus, research that specifically examines the relationship between low LIT and 
MAS on anaerobic alactacid capacity is important, both from the perspective of developing 
theory and coaching practice. 

Based on this, this study aims to scientifically examine the effect of applying a low-
MAS capacity Long Interval Training method on increasing anaerobic alactacid capacity. 
The results are expected to contribute to the development of more targeted, effective 
training programs based on athletes' actual physiological data, particularly in the context 
of fast-paced sports like futsal (Masjid et al., 2024). 

https://ejournal.unma.ac.id/index.php/ijsm/


Indonesian Journal of Sport Management 
https://ejournal.unma.ac.id/index.php/ijsm/ 

Fadillah et al., Volume 5, Number 3, 2025, 544-55. 

 

546 

 
 

 
METHOD 

This study used a quantitative approach with an experimental method, aiming to 
empirically test the effect of implementing the Long Interval Training (LIT) method based 
on low Maximum Aerobic Speed (MAS) on increasing anaerobic alactacid capacity. The 
research design used was a one-group pretest-posttest design, involving one group 
without a control group. This design allows researchers to compare performance before 
and after treatment, in order to see the direct impact of the intervention given. This design 
was chosen because the focus of the study was to evaluate the physiological responses of 
individuals with special characteristics (low MAS), without comparing them with other 
groups. The intervention was implemented in a structured and systematic manner for four 
weeks with a training frequency of twice per week, resulting in a total of 16 training 
sessions. 

This study involved 24 female futsal athletes from Universitas Pendidikan Indonesia, 
who were divided into several groups based on the type of training and Maximum Aerobic 
Speed (MAS) capacity. The Short Interval Training (SIT) group with high MAS capacity 
consisted of four athletes, measured on the dependent variables of aerobic and lactacid 
anaerobic capacity. The Intermediate Interval Training (IIT) group with high MAS capacity 
also included four athletes, measured on the dependent variables of aerobic and anaerobic 
capacity. Furthermore, the Long Interval Training (LIT) group with high MAS capacity 
comprised four athletes, whose dependent variables included aerobic, lactacid anaerobic, 
and alactacid anaerobic capacity.In the groups with low MAS capacity, the SIT group 
consisted of three athletes, measured on the dependent variables of aerobic, anaerobic, 
and lactacid anaerobic capacity. The IIT group included four athletes, while the LIT group 
also comprised four athletes, both measured on the dependent variables of anaerobic and 
alactacid anaerobic capacity. 

The subjects in this study were 4 female students from the Women's Futsal Student 
Activity Unit (UKM) at the University of Education of Indonesia, who were categorized as 
athletes with low MAS capacity based on initial measurements. The sampling technique 
was purposive sampling, based on consideration of specific characteristics that were in 
accordance with the research objectives. The training program provided referred to the 
characteristics of LIT, which included a work duration of 2–5 minutes, a training intensity 
of 85–90% of best performance, a recovery period of 2–8 minutes, and a work-rest ratio of 
1:1 to 1:2 (Rushall & Frank, 1990). The entire training series was carried out on campus under 
direct supervision by the researcher, ensuring consistency in program implementation and 
minimizing bias during the intervention. After the program was completed, the data 
obtained were analyzed using parametric statistical tests to see any significant differences 
between pre- and post-training conditions (Fahrudin et al., 2024). 

The data obtained were analyzed quantitatively using descriptive and inferential 
statistical approaches. Descriptive tests were used to describe the mean, standard 
deviation, minimum, and maximum values of the pretest and posttest results. 
Furthermore, a normality test was performed using the Shapiro-Wilk test to ensure normal 
data distribution due to the small sample size. To test the significance of the difference 
between the pretest and posttest, a paired sample t-test was used, with a significance level 
of 0.05. All analysis processes were carried out using SPSS 25 software to ensure the 
accuracy of statistical calculations (Fadluloh et al., 2024). 
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RESULTS AND DISCUSSION 

Findings 
Based on the results of the analysisDescriptive analysis in Table 1 shows that the average 
pretest score was 3.34 with a standard deviation of 0.177, while in the posttest the average 
score increased to 3.69 with a standard deviation of 0.487. This indicates an increase in 
scores after the intervention in the form of low MAS-based Long Interval Training. The 
minimum and maximum scores also changed: pretest (min 3.20; max 3.59) and posttest 
(min 3.19; max 4.36), which illustrates that the training had a positive impact on improving 
the participants' anaerobic alactacid performance. 

 
Table 1. Descriptive Analysis Test 

 N Minimum Maximum Mean Standard Deviation 

Pretest 4 3.20 3.59 3.3400 .17720 
Post-test 4 3.19 4.36 3.6925 .48733 
Valid N (listwise) 4     

 

Normality test was performed using Shapiro-Wilk for small samples (n < 50). BBased 

on the results in Table 2, the Shapiro-Wilk significance value for the pretest was 0.299 and 

for the posttest 0.552. Since both sig. values are > 0.05, the data are normally distributed. 

This indicates that the data is suitable for testing using parametric tests such as the paired 

sample t-test. 

 
Table 2. Normality Test 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

Pretest .250 4 . .870 4 .299 

Post-test .301 4 . .923 4 .552 

 

Test resultspaired sample t-testTable 3 shows that the average difference between 

the pretest and posttest is -0.35250. The significance value (Sig. 2-tailed) is 0.296, which 

means it is greater than 0.05. Therefore, statistically there is no significant difference 

between the pretest and posttest results. However, although not statistically significant, 

there is an increase in the average value from pretest to posttest which may indicate a 

positive trend in increasing anaerobic alactacid capacity after low MAS-based Long Interval 

Training exercise. This may also be due to the very small sample size (n=4) so that the test 

power is low. 

 
Table 3. Paired Samples Test 

 

Paired Differences 

t df 
Sig. (2-
tailed) Mean 

Standard 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Pair 
1 

pretest - 
posttest 

-.35250 .55805 .27903 -1.24049 .53549 -1.263 3 .296 
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Figure 1. Results Diagram 

Based on the results of the 20-meter sprint test, it can be seen that all four 
participants showed relatively consistent results between the pretest and posttest, 
although there was a slight decrease in some participants. Hapsari Pragusti Putri recorded 
a time of around 24 in the pretest and a slight decrease to 23 in the posttest. Sherly 
Nurwidia Hijriani had the highest results among the participants, with around 26 in the 
pretest and a slight decrease to 25 in the posttest. Fadilah May Dahlia also experienced a 
slight decrease from around 23 on the pretest to 22 on the posttest. Meanwhile, Tria 
Nurfaidah showed the same results on both the pretest and posttest, around 3, so there 
was no significant change in her performance. Overall, the changes in results among the 
four participants were small and relatively stable. 

Discussion 
This study aims to determine the effect of the application of the Long Interval 

Training (LIT) method based on low Maximum Aerobic Speed (MAS) on increasing 
anaerobic alactacid capacity in students who are members of the Female Futsal UKM at 
the University of Education Indonesia. Based on the results of the data analysis conducted, 
it was found that there was an increase in the average value from the pretest of 3.34 
seconds to 3.69 seconds in the posttest after participants underwent the training program 
for 16 meetings. This increase indicates a positive trend in anaerobic alactacid capacity. 
Although the results of the paired sample t-test showed a significance value of 0.296 (p > 
0.05) which means that the increase was not statistically significant, but practically it can 
be said that the LIT program based on low MAS was able to provide a response to increase 
anaerobic performance. 

Theoretically, these results align with the characteristics of the anaerobic alactacid 
energy system used in short sprints and high-intensity explosive activities. This energy 
system is also known as the ATP-PC (Phosphagen System), where energy is provided 
rapidly in the absence of oxygen and without the production of lactic acid. As explained in 
the literature review, anaerobic alactacids use the ATP-PC system for energy needed during 
short or sudden movements, for example, from 0.0 seconds to 10.0 seconds (Muluk, 2011). 
In the context of this study, the 20-meter sprint used as a measurement instrument is a 
form of activity that optimally represents the anaerobic alactacid energy system. 

The training method used in this study, namely Long Interval Training, has the 
characteristics of high-intensity training and a relatively long working time duration, 
namely between 2 to 5 minutes, with an intensity reaching 85–90% of maximum 
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performance, and a recovery time of between 2 to 8 minutes. In Chapter II, it has been 
explained that the characteristics of this long interval are as follows: training duration of 
2–5 minutes, training intensity reaching 85–90% of the best performance standard, 
recovery period duration of 2–8 minutes, training: recovery ratio of 1:1 to 1:2, repetitions of 
3–12” (Brent S. Rushall and Frank S, 1990). hese characteristics allow athletes to stimulate 
both aerobic and anaerobic energy systems simultaneously. In low MAS-based training, 
individuals will train at a speed adjusted to their aerobic capacity, so as not to overexert 
the system and are able to provide targeted stimulus to the alactacid anaerobic energy 
system. 

This is reinforced by the statement in the background that anaerobic alactacid 
capacity is closely related to the muscle's ability to produce energy without oxygen in a 
short time", and "the LIT method is a type of training that involves periods of high-intensity 
work followed by longer recovery periods compared to other interval methods. The 
application of this method is very suitable for developing the capacity of the anaerobic 
system, especially in futsal athletes who require high explosive power and speed in a short 
duration. Thus, the program used in this study theoretically has a suitability with the 
physiological needs of futsal activities (Septiaji et al., 2025; Yunus & Raharjo, 2022). 

The statistically insignificant results in this study are likely due to the very small 
sample size, which was only 4 people. In quantitative methods, sample size significantly 
affects the statistical power of a statistical test; the smaller the sample size, the less likely 
the statistical test is to detect a true difference. As explained by (Etikan, 2016) that the 
purposive sampling technique has advantages in selecting participants with characteristics 
relevant to the research objectives, but does not guarantee generalization due to the 
limited number of participants. 

On the other hand, the average increase from pretest to posttest remains evidence 
that, in practice, participants experienced performance improvements. This is in line with 
the opinion of (Sumpena, 2013) in his research, he stated that the interval training method 
contributes to increasing anaerobic capacity and speed in athletes. Even in several other 
studies, such as by (Cavar et al., 2019) And (Rønnestad et al., 2021), it was found that 
interval training, both short and long, produced significant physiological adaptations to 
athlete performance, particularly in anaerobic and aerobic aspects. Therefore, although 
the results were not statistically significant, the direction of the changes in the data in this 
study supports the effectiveness of the training method used. 

The MAS-based method itself is very strategic for use in training programs because it 
allows coaches to adjust training intensity according to each athlete's physiological 
capacity. As explained, maximum aerobic speed is used in sports to optimize training 
programs that focus on aerobic dominance by measuring the average speed achieved in a 
specific time or distance trial (Bellenger et al., 2015) and that by understanding and utilizing 
MAS, coaches and athletes can design better training programs that optimize performance 
and minimize the risk of overtraining or injury.(Bok et al., 2023)In this study, the use of low 
MAS became the basis for determining the intensity of LIT training, thus allowing for more 
optimal adaptation in groups of athletes with relatively low aerobic capacity. 

In addition, it is important to note that an individual's physical abilities also greatly 
influence training results. As stated by (Prakoso & Sugiyanto, 2017) that differences in 
ability occur primarily due to differing physical qualities and internal conditions, including 
factors inherent in the individual. In this study, due to the small sample size, interindividual 
variability (such as endurance, motivation, and recovery) is likely to have a significant 
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impact on the final results. These differences broaden the data range and increase the 
standard deviation in the posttest (0.487) compared to the pretest (0.177), ultimately 
reducing the significance of the statistical test. 

In the context of futsal, anaerobic alactate capacity is crucial because the activity in 
the game tends to be intermittent, with very short, intense bursts of energy. Chapter I 
explains that futsal is a sport that requires players to actively participate in the game in a 
balanced manner, both in defense and attack, and that it requires speed and explosive 
power in a short period of time. Therefore, developing anaerobic capacity through 
methods such as LIT is contextually relevant to the needs of futsal athletes. 

This study also emphasizes the need to design training programs based on scientific 
studies, not solely on practical experience. Chapter II emphasized that many coaches still 
rely solely on personal experience in training athletes. Therefore, the researchers wanted 
to understand how the long interval training method, using low maximum aerobic capacity 
speed, improves anaerobic alactic capacity. This study provides a preliminary scientific 
basis for coaches that the use of physiological parameters such as low MAS can be a 
guideline for designing effective and measurable training. 

In conclusion, although this study did not show statistically significant results, the 
trend of improved post-exercise performance remains a practically important finding. The 
implication of this study is that a low-MAS-based LIT training program has the potential to 
increase anaerobic alactate capacity in female futsal athletes. Future research is 
recommended to use a larger sample size, longer training duration, and possibly additional 
measurement tools to strengthen the validity and reliability of the results. 

 

CONCLUSION 

Based on the research results, the application of the Long Interval Training (LIT) method 
based on low Maximum Aerobic Speed (MAS) showed a positive trend towards increasing 
anaerobic alactidic capacity in female futsal athletes. Although the increase was not 
statistically significant, descriptive results showed an improvement in speed performance 
after the training program was carried out for 16 sessions. This indicates that the low MAS-
based training approach can provide a stimulus that is appropriate to the physiological 
needs of athletes, especially for those with relatively low aerobic capacity. LIT is able to 
encourage adaptation of the anaerobic alactidic energy system in a more targeted manner, 
thus potentially being an alternative effective training strategy in sports characterized by 
short bursts of power such as futsal. Therefore, these findings provide an initial basis that 
can be further developed in the design of individualized training based on the actual 
physical capacity of athletes.  
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