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Abstract: 

This study aims to (1) determine the results of  Functional Strength Training (FST) As Many Rounds As 

Possible (AMRAP) training on the performance of leg strength, agility, and endurance cardiovascular, (2) 

determine the results of FST Every Minute on the Minute (EMOM) training on the performance of leg strength, 

agility, and endurance cardiovascular (3) Find out the results of FOR TIME training on the performance of leg 

strength, agility, and endurance cardiovascular (4) Find out the differences between AMRAP, EMOM, and FOR 

TIME training on the performance of leg strength, agility, and endurance cardiovascular. The population of this 

study was 186 male basketball student-athletes in Surabaya. The samples in this study were taken using random 

sampling so that following the rules and data sampling system, 36 male basketball student-athletes aged 15-17 

years in the city of Surabaya were obtained. This research used a quasi-experimental method with a matching-

only design research design with group division based on ordinal pairing applied to three groups with each group 

consisting of twelve peoples. The pre and post-test data collection procedure uses the leg dynamometer test 

instrument to collect leg strength data, shuttle run (seconds) test instrument to measure agility, and MFT/multi-

stage fitness test (ml/kg/minute) to measure endurance cardiovascular. The treatment in this study was carried 

out for twelve weeks with a training frequency of three times a week with each group doing weight training 

using 8 functional training movement; deadlift, back squats, barbell clean and press, icky shuffle, skipping rope, 

devil press, slam ball throw, and sled push with training heart rate from moderate to high intensity 85-90% of 

HR Max, volume 40% from 1 RM using the Amrap method in group 1, the Emom method in group 2 and the 

For Time method in group 3. The research results in group 1 showed a significant increase of as much as 14% in 

leg strength, 6% in agility and 12% endurance cardiovascular (t < 0.05), group 2 experienced a significant 

increase of 11% in leg strength, 8% in agility and 12% in endurance cardiovascular (t < 0.05), group 3 

experienced a significant increase in 10% in leg strength, 4% agility and 12% endurance cardiovascular (t < 

0.05). The third group did not have significant differences caused (sig. > 0.05), The results of this research was 

significant progress on the performance in eight weeks, while the emom method provides better results in 

increasing agility and progress in endurance cardiovascular in the amrap and for time groups. There was a 

significant increase in the pre-test and post-test results of functional strength training with the AMRAP, EMOM, 

and FOR TIME models toward increasing leg strength, agility, and endurance cardiovascular for eight weeks. 

This training program can be used in season and has been proven to be effective in improving the performance of 

male basketball student-athletes. The results of the three groups did not have significant differences in influence 

because the results of the multivariate test analysis were signed. level > 0.05.   

Key Words: Strength, agility, endurance cardiovascular, AMRAP, EMOM, FOR TIME. 
 

Introduction 

Basketball is a sport that requires training in physical condition; strength, endurance cardiovascular, 

power, agility, and speed. A training program will be able to maximize athlete performance results. The 

basketball training program consists of a physical condition training program, technical training, tactical training, 

and mental training for physical activities which are carried out regularly and in a planned manner involving all 

components of physical condition to achieve the goal of being healthy, fit and productive (Meszler, 2019). Sports 

performance is a very complex action and depends on multifactors (Stojanović, 2018). In the process of reaching 

peak performance, every athlete goes through a long process from training to competition. Likewise, it is stated 

that each requires rigorous and specific training for each event that leads to the highest peak of performance 

(Exos, 2019).  

Fathir (2021), Wibowo (2020), Paes (2022), Georgievski (2021), and Wibowo (2021), argue that 

functional training is a model of weight training. Loads that can be used in functional training are kettlebells 
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(Falatic, 2015), trx, vipr, bosu (Brooks, 2015), rope, dumbbells, barbells, sandball and many other accessories 

(Asher, 2015). Functional exercises are carried out by following basic human anatomical movements such as 

flexion of the elbow joint, abduction, and adduction of the upper and lower extremities. Feito (2018), Cassemiro 

(2017), and Yükse (2018) argue that functional training is an exercise to maintain fitness and the movements 

carried out can be dynamic and static. The advantage of functional training is that the training models can be 

varied and the loads used are not only internal loads (body weight) but also external loads (accessories). 

Sheykhlouvand (2022), Wibowo (2022), Inovero (2017), Scanlan (2018), Josef (2018) and Grassman (2010) 

argue that the progressive overload can be adjusted to a person's physical condition and fitness by carrying out 

test stages such as strength tests (upper extremities and lower extremities), muscle endurance tests, 

cardiovascular endurance tests, power, agility, balance, flexibility, speed, acceleration, and coordination. 

Aschendorf (2018), Box (2019), Figueira, (2022), and Alsasua (2021) argue that basketball needs 

functional training because the movements of functional training are dynamic and involve not just one muscle 

but several muscle groups, so functional training will help in improving physical condition during the off-season 

and in-season/competition (Feito, 2018). It is characterized by multidirectional movements and intense activities 

such as jumping, running, scrambling, and changes of direction that resemble movements in a game of 

basketball, as well as technical skills such as catching, dribbling, shooting, and passing that can be performed 

using functional tools (Song, 2023). The physical biomotors needed in the sport of basketball are strength, speed, 

agility, endurance, and energy (Fathir, 2020). This physical biomotor can improve and maintain skills in playing 

basketball which must also be supported by consistent physical condition training and technical training, these 

are interrelated and each factor has a different way of developing it. Physical training is the basis for developing 

other factors related to development in training (Bompa, 2019).  

Male student basketball athletes who compete in a competition have the weakness of lacking agility and 

endurance cardiovascular, seen from statistical results. When athletes often make mistake which is caused by 

fatigue when defending and attacking in each quarter (Brito, 2023). One effort to increase muscle strength, 

agility and cardiovascular endurance in male student basketball athletes during the competition season is by 

providing dynamic training and adjusting the intensity and volume of training. In previous research findings, 

there are various ways to help improve the performance of male student basketball athletes in the competitive 

season, by providing 150 minutes of training for one week up to the sixth week as quoted from the results of 

Wibowo's research (2020), by providing agility training followed by Medium intensity can have a positive 

impact on increasing the agility and cardiovascular endurance of basketball athletes by 6% on average in the 

treatment group with a functional training model using TRX, Bosu and Vipr media so that this can be used to 

help support athletes' performance in competition. Each athlete has their own advantages in achieving 

performance, but you need to know that the genetics of athletes are also different for each individual, seen from 

posture or anthropometry, the latest data seen in table 1 shows that athletes have an ideal body mass index, but 

the body shape and muscle mass of each athlete is different, whereas in the game of basketball, muscle 

endurance, muscle strength and flexibility are needed to be able to make fast, precise, dynamic movements, 

explosive power and good agility. This physical training program in season applies the interval training method 

using functional training equipment, especially for male basketball student-athletes aged 15-17 years which is 

carried out over 8 weeks with a training frequency of 3 times /week using the functional strength training (FST) 

as many rounds as possible (AMRAP), every minute on the minute (EMOM) and FORTIME interval training 

methods to improve physical strength, agility and cardiovascular endurance. Review by comparing various 

variables, research methods, and results of research that has been carried out previously.This problem is 

necessary to carry out research by providing a short-term training program to male student basketball athletes 

during the competition season to minimum sport injury ACL and Jumper knee that is adjusted to the right 

intensity and training heart rate of 85% with a volume of 40% from 1 RM every three times a week in eight 

weeks. 

 

Material & methods  
This research is an experimental study with three independent variables, namely the FST Amrap, Emom, 

and For time training models, and three related variables, namely strength, agility, and cardiovascular endurance, 

where sampling was carried out using a random sampling method from a total population of 186 students. The 

age range in this study was from students who took part in basketball at school as male student-athletes, namely 

15-17 years with a weight and height of 163-170 cm and a body weight of 63-67 kg, divided into 3 groups (table 

1). The sample grouping method uses the ordinal pairing method. The placement of samples in each group 

follows the letter "S" pattern, by sorting the pre-test results of all samples. Sample grouping from rank 1 on FST 

AMRAP, rank 2 on FST EMOM, rank 3 on FST FOR TIME, rank 4 in FST FOR TIME, and so on. Then every 

group have 12 peoples, from three group of functional strength training who will do interval training by doing 8 

training models, namely deadlift, back squat, barbell clean and press, icky shuffle, skipping Rope, Devil press, 

slam ball throw, and sled push with intensity 85-90%, volume 40% 1 RM for 8 weeks of 3 times/ week. The pre 

and post-test data in this study were the results of a strength test using a leg dynamometer (kg) instrument, an 
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agility test using a shuttle run test instrument, and a cardiovascular endurance test using a multi-stage fitness test/ 

MFT (ml/kg/minute). 

 

Table 1. Characteristics of participants. 

 
 FST AMRAP (n = 12) FST EMOM (n= 12) FST FOR TIME (n=12) 

Age (y) 15.14  1.45 15.50  1.63 15.21  0.35 

Weight (kg) 68. 51  2.42 65.82  3.15 64.45  6.21 

Height (cm 163.71 8.03 160.36  5.42 161.41  5.23 

Visceral Fat  2  3.31 2  7.45 2  3.84 

Body mass index (kg. m-2) 20,12  3.25 20, 15  3.21 20, 12  1.32 

 
Participants perform 3 tests; Strength test using the leg dynamometer test (kg), agility test using the shuttle 

run test, and cardiovascular test using the multi-stage fitness test (ml/kg/minute). 

Statistical Analyses  
This research method uses a quantitative descriptive method by conducting an independent T-test and 

MANOVA to determine the results of increasing strength, agility, and endurance cardiovascular and determine 

differences every groups. In collecting descriptive data, results were obtained regarding the average, standard 

deviation, variance, maximum, and minimum values, as well as the percentage increase in strength, agility, and 

cardiovascular endurance test results. The description of the data in this study uses the SPSS application for the 

Mac Book Pro Series 21. Measurement of normality data test or distribution data uses the Shapiro- Wilks 

method (Rencher, 2002).  

 

The normality test states that the data for the three dependent variables are normal if the significance in a 

statistical test is greater than 0.05 (Rencher, 2002) and then homogeneity data is taken. Researchers answered the 

hypothesis with the data processing flow for strength, agility, and cardiovascular endurance in each training 

group, namely FST AMRAP, FST EMOM, and FST FOR TIME, here is the explanation: hypothesis at (α > 

0.05) and whether there are differences in influence through MANOVA results on (α < 0.05). The research 

results were analyzed by the hypothesis that have been determined with FST AMRAP, FST EMOM, and FST 

FOR TIME training on the biomotor components of strength, agility, and endurance cardiovascular for 8 weeks. 

 

Results 

Based on the results of the descriptive analysis, the average total cooling muscle strength before being 

given the training method with FST AMRAP (K1) was 87.50 kg; FST EMOM (K2) of 77.50; FST FOR TIME 

(K3) was 75.50 kg. The average agility before being given the training method with FST AMRAP (K1) was 

16.33 seconds; FST EMOM (K2) of 16.58 seconds; the ratio of the FST FOR TIME (K3) group was 17.54 

seconds. The average cardiovascular endurance before being given the training method with FST AMRAP (K1) 

was 52.53 ml/kg/minute; FST EMOM (K2) of 52.72 ml/kg/minute; the ratio of the FST TO TIME group (K3) is 

52.65 ml/kg/minute. To find out which method has the best improvement, a post-test is carried out on each group 

which will be shown in Table 3 below; 

 

Table 2. Results Comparison of Pre and Post Test  

 

Kelompok Variabel 
Mean Perubahan 

(%) 
Keterangan 

Pre-Test Post-test 

FST 
AMRAP 

Leg Strength 
 

Agility 

 

VO2Max 

87,50 
 

16,33 

 

52,53 

105,57 
 

14,05 

 

60,81 

21 
 

14 

 

12 

FST AMRAP K1 

> K2> K3 

    FST 

EMOM  

Leg Strength 

 

Agility 

 

VO2Max  

77,50 

 

16,18 

 

52,72 

83,52 

 

12,42 

 

56,83 

8 

 

23 

 

8 

FST EMOM  

K2> K1 > K3 

FST FOR 

TIME 

Leg Strength 

 

Agility 

 
VO2Max 

75,50 

 

17,54 

 
52,65 

81,13 

 

15,57 

 
56,37 

7 

 

11 

 
7 

FST FOR TIME 

K2> K3> K1 

 

The results of this analysis provide the conclusion that the functional training method has an impact on 

improving leg muscle strength, agility, and endurance cardiovascular. 
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Table 3. 

Presentation of Summary Results of Simultaneous Confidence Intervals Analysis (α > 0.05) between 

Training Groups 

Dependent Variable Mean 
95% Confidence Interval Analysis 

Lower Bound.     Upper Bound.      “t” p-value 

Leg Strength 

FST AMRAP .650 .280 1.020 .280 

α < 0.05 FST EMOM 1.214 .844 1.585 .844 

FST FOR TIME 1.493 1.123 1.863 1.123 

Agility 

FST AMRAP -6.500 -10,471 -2.529 -10,471 

α < 0.05 FST EMOM  -4.214 -8.186 -.243 -8.186 

FST FOR TIME -2.071 -6.043 1.900 -6.043 

Endurance Cardiovascular 

FST AMRAP -500 -481 -2.529 -481 

α < 0.05 FST EMOM  -1.214 -6.186 -.243 -6.186 

FST FOR TIME -1.071 -4.043 1.900 -4.043 

In connection with the results of the analysis above using the simultaneous confidence interval analysis model 

with a confidence level of 95% in Table 4.10, the following results can be stated. 

a.  There was an improvement in the leg muscle strength variable, due to the FST AMRAP (K1) training 

treatment with the lowest increase being 21% with a coefficient of 0.650. Training using the FST EMOM 

(K2) method with an increase of 8% with a coefficient of 1.214 and training using the FST FOR TIME (K3) 

with the lowest increase of 7% with a coefficient of 1.493.   

b. There was an increase in agility variables, due to FST AMRAP (K1) training treatment with the lowest 

increase being 14% with a coefficient of 6,500. Training using the FST EMOM (K2) method with an 

increase of 23% with a coefficient of 4,214 and training using the FST FOR TIME (K3) with the lowest 

increase of 11% with a coefficient of 2,071. 

c. There was an increase in endurance cardiovascular variables, due to the FST AMRAP (K1) training treatment 

with the lowest increase being 12% with a coefficient of 500. Training using the FST EMOM (K2) method 

with an increase of 8% with a coefficient of 1,214 and training using FST FOR TIME ( K3) with the lowest 

increase of 7% with a coefficient of 1.071. 

d. There were no significant differences between the three groups AMRAP, EMOM, and FOR TIME, p > 0.05 

The following is a table of increases in FST AMRAP, EMOM, AND FOR TIME for 8 weeks; 

 
Fig 1. Leg Strength (Pre and Post-Test) 

The results of three groups after being given treatment for eight weeks, showed pre and post-agility using 

shuttle run test in the graph below: 

 
Fig 2. Agility (Pre and Post- Test) 
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The results of three groups after being given treatment for eight weeks, showed pre and post-endurance 

cardiovascular using MFT (ml/kg/minute ) test in the graph below: 

 
Fig 2. Endurance Cardiovascular (Pre and Post-Test) 

Furthermore, the following are the results of the post hoc analysis that was carried out on every group with 

the variables used below; 

 

Table 4. Post-Hoc Test Summary 
No Variable Difference p 

1. Leg Strength 

FST AMRAP >< FST EMOM 0,420 

FST AMRAP >< FST FOR TIME 0,547 

FST EMOM >< FST FOR TIME 0,621 

2. Agility 

FST AMRAP >< FST EMOM 0,626 

FST AMRAP >< FST FOR TIME 0,721 

FST EMOM >< FST FOR TIME 0,843 

3. Endurance Cardiovascular 

FST AMRAP >< FST EMOM 0,765 

FST AMRAP >< FST FOR TIME 0,654 

FST EMOM >< FST FOR TIME 0,876 

 

The results have shown that FST As many rounds as possible (Amrap), FST Every Minute on the Minute 

(Emom), and FST FOR TIME didn’t have a significant difference effects in increasing leg strength (leg 

dynamometer) because the p-value level was > 0.05, the biomotor component of agility (20m shuttle run) didn’t 

have a significant difference effect in the three group and there was no significant different between three group 

(AMRAP. EMOM, and FOR TIME) in improving endurance cardiovascular. 

Discussion 

The effect of short-term functional strength training (FST) over eight weeks has been proven to 

significantly influence an increase in leg strength, agility, and endurance cardiovascular in male basketball 

student-athletes. If viewed from a physiological aspect, muscle strength cools down for 8 weeks where the 

frequency of changes three times a week with a rest break of one day a week can be used by the muscles to 

develop so that energy metabolism in athletes also increases, seen from training intensity and volume. training in 

which a basketball athlete does not get muscle fatigue when competing (Cao, 2011), so it is a supporting factor 

in minimizing the occurrence of injuries during competition and overuse during training (Selenica, 2022). An 

athlete who has excellent physical condition, especially in game sports, will easily adapt to the tempo and 

rhythm of the game. When entering the season stage, supported by good fitness strength (Seitz, 2014), an athlete 

can make movements quickly and change direction perfectly with the pulse following. which is not easily high, 

which means that the athlete's cardiovascular endurance is in good condition so that the match will be played 

well. However, this research does not provide additional treatment related to techniques in the sport of basketball 

such as dribbling, throwing, putting the ball into the ring, and so on (Oxfeldt, 2019), so this is one additional 

thing that can later be carried out in development research.  

Referring to the research results, the novelty in previous research was only the development of functional 

training to increase the biomotor components of agility and balance and had a positive impact for 12 weeks 

(Wibowo, 2019) where the development of a FST program with AMRAP, EMOM and FOR TIME models used 

8 posts/station consisting of the deadlift, back squat, barbell clean and press, icky shuffle, skipping rope, devil 

press, slam ball throw, and sled push with intensity 85-90%, volume 40% 1 RM and for eight weeks the training 

volume increases by 20% every 2 weeks (Anthony, 2021), so the results of this research are very effective and 

efficient in improving the physical condition of basketball student-athletes aged 15-17 years for eight weeks. 

This, of course, has an impact on daily nutrition beyond the control of the training program, resulting in the 

impact of incorrect macro and micronutrients in athletes' eating behavior, such as consuming foods that contain 

free radicals such as; Preservatives, artificial sweeteners, oils and flavorings that are consumed for a long time 
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will have an impact on reducing performance and performance (Scanlan, 2018). Training in physical fitness is 

generally separated into two seasons (during the off-season and in-season), where a trainer can use the FST 

within these 8 weeks to improve biomotor skills, especially strength, agility, and endurance. optimal 

cardiovascular performance during competition and minimize the occurrence of injury or overuse. 

 

Conclusions 
Based on the research results, there was a significant effect during the 8 weeks of carrying out the AMRAP 

functional training program on leg strength, agility, and endurance cardiovascular. The results in FST AMRAP 

experienced an improvement with the highest percentage with every variables, namely 21% in leg strength, this 

is proven by the average pre-test result of 87.50 kg and post-test of 105.57 kg. Meanwhile, in the biomotor 

component of agility, there was an increase of 14% by the pre-test result (average) of 16.33 seconds and an 

average post-test value of 14.05 seconds, then in increasing endurance cardiovascular, there was an increase of 

12% from the average pre-test result. test 52.53 ml/kg/minute and post-test (average) 60.81 ml/kg/minute. The 

effect of every minute on the minute (EMOM) on leg strength, agility, and endurance cardiovascular for eight 

weeks, there was a significant influence on leg strength by 8% of the pre-test average of 77.50 kg and the post-

test average of 83.52 kg and on the components biomotor agility increased by 23% with a pre-test (average) 

result of 16.18 seconds and an average post-test value of 12.42 seconds, then in increasing endurance 

cardiovascular, there was an increase of 8% from the pre-test (average) result of 52. 72 ml/kg/minute and post-

test average 56.83 ml/kg/minute. Effect of FORTIME on the leg strength, agility, and endurance cardiovascular. 

It was significant increase in FORTIME by the leg strength 7%, agility by 11%, and endurance cardiovascular by 

7%, average pre-test result for leg strength was 75.50 kg and the average post-test was 81.13 kg, then the agility 

test with the average pre-test result was 17.54 seconds and the average post-test was 15.57 seconds. seconds and 

the average pre-test result of endurance cardiovascular was 52.65 ml/kg/minute, increasing significantly over 

eight weeks to 56.37 ml/kg/minute from the average post-test result. 

This research hypothesizes that there is a difference in influence significance among the three dependent 

variables, but the results of this study showed no differences between the three groups of functional strenght 

training (FST) program’s as many rounds as possible (AMRAP), every minute on the minute (EMOM), and 

FOR TIME exercises. So it can be concluded that the FST AMRAP model is effectively used to increase leg 

muscle strength and endurance cardiovascular, because treatment requires shorter rest periods, as in the findings 

of (Mckanzie, 2019) that very short rest intervals will have an impact on the quality of endurance 

(neuromuscular and cardiovascular) in terms of training intensity, training movements, number of stations, and 

exercise volume. The FST EMOM model significantly increases the biomotor component of agility because this 

training method and model requires very fast rest intervals for each individual, most recently the FST FOR 

TIME experienced the greatest increase in the agility component, but it is more efficient and effective using the 

FST AMRAP training model and FST EMOM in terms of the average pre-test results for agility using FST FOR 

TIME was 17.54 seconds and the average post-test value was 15.57 seconds, while in increasing leg strength the 

FST AMRAP and FST EMOM were more efficient in terms of the average results. The average pre-test FST 

FOR TIME was 75.50 kg and the average post-test value was 81.13, increasing by 7%. This research concludes 

that there was a significant increase in FST AMRAP, EMOM, and FOR TIME training with a sig level t < 0.05 

and there was no significant difference in the effect of the third group with on leg strength, agility and endurance 

cardiovascular for 8 weeks signed. level (p > 0.05). 

 

References: 
Anthony De Oliveira, Levy., Juan Ramón Heredia-Elvar, José Luis Maté-Muñoz, Juan Manuel García-Manso, 

José Carlos Aragão-Santos, Marzo Edir Da Silva-Grigoletto. (2021). “Analysis Of Pacing Strategies In 

Amrap, Emom, And For Time Training Models During “Cross” Modalities”. Mdpi Sports 2021, Vol 9, Issue 

11, 144: Https://Doi.Org/10.3390/Sports9110144. 

Aschendorf, P. F., Zinner, C., Delextrat, A., Engelmeyer, E., And Mester, J. (2018) Effects Of Basketball-Specific 

High-Intensity Interval Training On Aerobic Performance And Physical Capacities In Youth Female 

Basketball Players. The Physician And Sportsmedicine 47(1), 65-

70.Https://Doi.Org/10.1080/00913847.2018.1520054 

Alsasua, Roberto., Arroyo, Ruben., Arana, Javier., Lapresa, Daniel., Teresa, M. 2021. “Influence Of The 

Functional Class Of The Players In Wheelchair Basketball: A Comparative Match Analysis”. Journal Of 

Physical Education And Sport (Jpes), Vol. 21 (Issue 6), Art 472, Pp. 3483 - 3495, December 2021 Online 

Issn: 2247 - 806x; P-Issn: 2247 – 8051; Issn - L = 2247 – 8051. Doi:10.7752/Jpes.2021.06472  

Asher, Falatic. (2015). “Effects Of Kettlebell Training On Aerobic Capacity. The Journal Of Strength & 

Conditioning”. Research: July 2015 - Volume 29 - Issue 7 - P 1943–1947 

Brito, Andrade Michele., Fernandes, José Raimundo., Carvalho, Pedro Henrique Berbert De, Brito, Ciro José., 

Muñoz, Esteban Aedo., Soto, Dany., Miarka,Alexis Sobarzo Bianca. 2023. Acute effect of high-intensity 

functional training (HIFT) using a benchmark on cognition and physiological parameters according to the 

competitive level. Journal of Physical Education and Sport (JPES), Vol. 23 (issue 6), Art 175, pp. 1432 - 



DWI CAHYO KARTIKO, LUCY WIDYA FATHIR, FAHD MKHTARSYAF, ABDUL RACHMAN SYAM 

TUASIKAL, PRISCA WIDIAWATI, GIGIH SIANTORO, PARAMA SURYA KUSTRAPSILA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
3443

1440, June 2023 online ISSN: 2247 - 806X; p-ISSN: 2247 – 8051; ISSN - L = 2247 - 8051 JPES. 

DOI:10.7752/jpes.2023.06175  

Box Ag, Feito Y, Brown C, Heinrich Km, Petruzzello Sj (2019) High-Intensity Functional Training (Hift) And 

Competitions: How Motives Differ By Length Of Participation. Plos One 14(3): 

E0213812.Https://Doi.Org/10.1371/Journal.Pone.0213812  

Brooks, Douglas, M.S., Brooks, Copeland Candice. (2015). Bosu Balance Trainer Integrated Balance Training. 

Usa. 

Cassemiro, Bruna Montechieze., Lemes, Italo Ribeiro, Figueiredo, Maria Paula Ferreira De., Vanderlei, Franciele 

Marques., Pastre, Carlos Marcelo., Junior, Jayme Netto. (2017). “Effects Of Functional Resistance Training 

On Muscle Strength And Musculoskeletal Discomfort”. Fisioterapia Em Movimento. Issn 0103-5150 

Fisioter. Mov., Curitiba, V. 30, N. 2, P. 347-356, Apr./June 2017 Licenciado Sob Uma Licença Creative 

Commons Doi: Http://Dx.Doi.Org/10.1590/1980-5918.030.002.Ao15. 

Cao, Zheng, Joseph Price, And Daniel F Stone, “Performance Under Pressure In The NBA," Journal Of Sports 

Economics, 2011, 12 (3), 231–252. 

Doma, Kenji., Nicholls, Anthony., Gahreman, Daniel., Damas, Felipe., Libardi, Augusto Cleiton., Sinclair, Wade.  

(2019). ” The Effect Of A Resistance Training Session On Physiological And Thermoregulatory Measures 

Of Sub-Maximal Running Performance In The Heat In Heat-Acclimatized Men". Springer. Sports Medicine- 

Open (Vol 5, Issue 1) Sports Medicine - Open, Vol. 5, No. 1, Dec. 2019, P. Na. Gale Academic OneFile, 

Link.Gale.Com/Apps/Doc/A587803066/Aone?U=Anon~8bfd6311&Sid=Googlescholar&Xid=85c36ae2. 

Accessed 19 Dec. 2022. 

Exos. 2019. “Performance Specialist Phase 1- Strength and Speed Development”. Exos Frisco; USA. 

Falatic, J Asher., Plato, Peggy A., Holder, Christopher., Finch, Daryl., Han, Kyungmo., Cisar, Craig J. (2015). 

“Effects Of Kettlebell Training On Aerobic Capacity”. The Journal Of Strength & Conditioning 

Research: July 2015 - Volume 29 - Issue 7 - P 1943–1947. Pmid: 26102260. 

Doi: 10.1519/Jsc.0000000000000845. 

Fathir, Lucy Widya.,Hartanto, Soetanto., Kusnanik, Nining Widyah. (2021). “Strength, Endurance And Speed 

Development Using Functional Strength Training (Fst) Program For Recreational Runners Performance”. 

Journal Of Physical Education And Sport (Jpes) Vol 21, Doi: 10.7752, Jpes.2021.S4330. 

Feito, Yuri., Heinrich, Katie M., Butcher, Scotty J., Poston, Walker S Carlos. (2018). “High-Intensity Functional 

Training (Hift): Definition And Research Implications For Improved Fitness”. Pubmed: Doi 

10.3390/Sports6030076 

Figueira, B., Mateus, N., Esteves, D., Dadelienė, R. And Paulauskas, R. (2022) Physiological Responses And 

Technical-Tactical Performance Of Youth Basketball Players: A Brief Comparison Between 3x3 And 5x5 

Basketball. Journal Of Sports Science And Medicine 21(2), 332-340. 

Https://Doi.Org/10.52082/Jssm.2022.332  

Georgievski, Bojan., Vrtagic, Sabahudin. 2021. “Machine Learning And The NBA Game". Journal Of Physical 

Education And Sport ® (Jpes), Vol. 21 (Issue 6), Art 453, Pp. 3339 - 3343, December 2021 Online Issn: 

2247 - 806x; P-Issn: 2247 – 8051; Issn - L = 2247 – 8051. (Accepted For Publication December 15, 2021). 

Doi:10.7752/Jpes.2021.06453  

Grassman. (2010). Functional Strength Training. Crossfit Level 1. Usa: Crrossfit.Com. 

Inovero, Jennifer G., Pagaduan, Jeffrey C. (2017). “Effects Of A Six-Week Strength Training And Upper Body 

Plyometrics In Male College Basketball Physical Education Students”. Https: Www.Sportspa.Com.Ba. Sport 

Spa Vol. 12. Issue 1: 11-16.  

Josef, Sykora., et al. (2018). Is there any connection between endurance, explosive strength and speed 

performance?. Journal of Physical Education and Sport ® (JPES), 18 Supplement issue 1, Art 49, pp. 363 - 

365, 2018 online ISSN: 2247 - 806X; p-ISSN: 2247 – 8051.Kasa, Agron., Kaçurri, Arben. 2014. Effects Of 

Functional Training On The Level Of Balance To The Youth Of 19 To 21 Year Old. Journal Of International 

Academic Research For Multidisciplinary Impact Factor 1.625, Issn: 2320-5083, Volume 2, Issue 10, 

November 2014sports University Of Tirana, Albania. 

Paes, Pedro Pinheiro., Correia, Gustavo Augusto Fernandes., Damasceno, Vinicius De Oliveira., Lucena, Eduardo 

Victor Ramalho., Alexandre, Iana Guimarães., Silva, Laís Ramos Da., Santos, Wlaldemir Roberto Dos., 

Júnior, Carlos Gilberto De Freitas. 2022. “ Effect Of Plyometric Training On Sprint And Change Of 

Direction Speed In Young Basketball Athletes”. Journal Of Physical Education And Sport ® (Jpes), Vol. 22 

(Issue 2), Art 39, Pp. 305 - 310, February 2022 Online Issn: 2247 - 806x; P-Issn: 2247 – 8051; Issn - L = 

2247 – 8051. Doi:10.7752/Jpes.2022.02039  

Meszler, B., & Váczi, M. (2019). Effects Of Short-Term In-Season Plyometric Training In Adolescent Female 

Basketball Players. Physiology International, 106(2), 168-179. Https://Doi.Org/10.1556/2060.106.2019.14  

Nurhasan, Fathir, Lucy Widya., Nur hayati, Faridha., Wibowo, Sapto., Kartiko, Dwi Cahyo., Muhammad, 

Heyanto Nur., Hafidz, Abdul., Al Ardha, Muchamad Arif. 2021. The Effects of Functional Strength Training 

(FST) Using Dumbell and Kettlebell to Improves Core Strength and Reduce Abdominal Fat. Proceedings 



DWI CAHYO KARTIKO, LUCY WIDYA FATHIR, FAHD MKHTARSYAF, ABDUL RACHMAN SYAM 

TUASIKAL, PRISCA WIDIAWATI, GIGIH SIANTORO, PARAMA SURYA KUSTRAPSILA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
3444

The 5th Ismina  International Conference On Sports, Health, And Physical Education. ISBN: 978-623-7123-

73-6 

Oxfeldt, M., Overgaard, K., Hvid, L. G., & Dalgas, U. (2019). Effects Of Plyometric Training On Jumping,  

 Sprint Performance, And Lower Body Muscle Strength In Healthy Adults: A Systematic Review And  

 Meta‐Analyses. Scandinavian Journal Of Medicine & Science In Sports, 29(10), 1453-1465.  

 Https://Doi.Org/10.1111/Sms.13487 

Scanlan, A. T., Fox, J. L., Borges, N. R., Tucker, P. S., & Dalbo, V.J. (2018). Temporal Changes In Physiological 

And Performance Responses Across Game-Specific Simulated Basketball Activity. Journal Of Sport And 

Health Science, 7(2), 176-182. Https://Doi.Org/10.1016/J.Jshs.2016.05.002 

Stojanović, E., Stojiljković, N., Scanlan, A. T., Dalbo, V. J., Berkelmans, D. M., & Milanović, Z. (2018). The 

Activity Demands And Physiological Responses Encountered During Basketball Match-Play: A Systematic 

Review. Sports Medicine, 48(1), 111-135. Https://Doi.Org/10.1007/S40279-017-0794-Z 

Ratamess, Nicholas. (2012). Strength Training And Conditioning (Acsm’s Foundations). USA: Indianapolis. 

Rencher, Alvin C. (2002). Methods Of Multivariate Analysis Second Edition. Wiley-Interscience; A John Wiley & 

Sons, Inc. Publication: United States Of America.   

Selenica, Rigerta., Quka, Najada. (2022). “ Transferable Skills From Strength To Speed Of Running”. Journal Of 

Physical Education And Sport (Jpes). Vol. 22 (Issue 11), Art 333, Pp. 2627- 2635, November 2022 Online 

Issn: 2247 - 806x; P-Issn: 2247 – 8051; Issn - L = 2247 – 8051. Doi:10.7752/Jpes.2022.11333. 

Seitz, L.B., Reyes, A., Tran, T.T., Saez De Villarreal, E.S. And Haff, G.G. (2014) Increases In Lower-Body 

Strength Transfer Positively To Sprint Performance: A Systematic Review With Meta-Analysis. Sports 

Medicine 44, 1693-1702. Https://Doi.Org/10.1007/S40279- 014-0227-1  

Sheykhlouvand, M., Arazi, H., Astorino, T. A. And Suzuki, K. (2022) Effects Of A New Form Of Resistance-

Type High-Intensity Interval Training On Cardiac Structure, Hemodynamics, And Physiological And 

Performance Adaptations In Well-Trained Kayak Sprint Athletes. Frontiers In Physiology 13, 850768. 

Https://Doi.Org/10.3389/Fphys.2022.850768  

Song, Tao., Jilikeha, Deng, Yujie. (2023). “Physiological And Biochemical Adaptations To A Sport-Specific 

Sprint Interval Training In Male Basketball Athletes”. Journal Of Sports Science And Medicine (2023) 22, 

605-613 Http://Www.Jssm.Org Doi: Https://Doi.Org/10.52082/Jssm.2023.605  

Wibowo, Sapto., Fathir, Lucy Widya., Hartono, Soetanto., Kusnanik, Nining Widyah., Nurhasan., Muhammad , 

Heryanto Nur. (2020). “Agility And Balance Development Using Functional Training For Basketball Youth 

Athlete”. Advance In Social Science, Education And Humanities Research, Vol 491: Atlantis Press. 

Https://Doi.Org/10.2991/Assehr.K.201201.227. 

Wibowo, Sapto., Nurhasan., Fathir, Lucy Widya., Ashadi, Kunjung., Hartoto, Setiyo., Ardha, Muchamad Arif Al., 

Kartiko, Dwi Cahyo. (2021). “The Effect Of A Short Term High-Intensity Functional Strength Training On 

Strength And Endurance In Recreational Runners". Journal Of Physical Education And Sport ® (Jpes), Vol 

21 (Suppl. Issue 4), Art 312 Pp 2332 – 2336, Aug. 2021 Online Issn: 2247 - 806x; P-Issn: 2247 – 8051; Issn - 

L = 2247 – 8051. Doi:10.7752/Jpes.2021.S4312.  

Wibowo, Sapto., Hidayat,Taufiq., Muhammad, Heryanto Nur., Fathir, Lucy Widya., Nurhasan, Hartoto, Setiyo., 

Kartiko, Dwi Cahyo., Wiriawan, Oce., Setijono, Hari., Kusnanik, Nining Widyah, Kustrapsila, Parama 

Surya. 2022. “Endurance Cardiovascular, Core And Leg Strength Development Using Amrap, Emom And 

For Time Training Program”. Journal Of Physical Education And Sport ® (Jpes), Vol. 22 (Issue 12), Art 402, 

Pp. 3168-3176, December 2022 Online Issn: 2247 - 806x; P-Issn: 2247 – 8051; Issn - L = 2247 – 8051. 

(Accepted For Publication December 15, 2022) Doi:10.7752/Jpes.2022.12402 

Yükse, Oğuzhan., Gündüz, Bolat., Kayhan, Mert. (2018). “Effect Of Crossfit Training On Jump And Strength”. 

Journal Of Education And Training Studies, Vol.7, No. 1: January 2019. Issn 2324-805x. 

Https://Doi.Org/10.11114/Jets.V7i1.3896.  

 

 


