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Abstract: 

Basketball is a sport that focuses on physique, techniques, tactics, and defensive and offensive strategies with 
two opposing teams. A weakness often occurs in basketball athletes is a lack of strengthening training, which 
causes injuries to bones and ligaments such as the Anterior Cruciate Ligament (ACL) and jumper Knee. 
Basketball athletes really need weight training. Weight training can be done using the interval method; this study 
was carried out using a functional strength training program. The aims of this research were (1) to determine the 
effect of interval training using AMRAP and EMOM functional strength training (FST) media on increasing leg 
strength to minimum impacts of sports injury (ACL & Jumper knee), (2) to determine the effect of interval 
training using AMRAP and EMOM on increasing abdominal strength to minimum impacts of sports injury 
(ACL & Jumper knee), (3) determine the difference in the effect of training with the AMRAP and EMOM 
models on increasing leg and abdominal strength to minimum impacts of sports injury ACL & jumper knee for 
basketball students-athlete. The sample in this study was males aged 15-17 years, totalling 24 basketball student-
athletes. Each group consisted of 12 athletes, who carried out functional strength training for 90 minutes with a 
training intensity of 75-85%, starting with a training volume of 30% of 1RM for sixteen weeks with a frequency 
of three times a week. This type of research was quantitative using an ordinal pairing technique after a leg 
strength test was carried out using a leg dynamometer (kg) and an abdominal strength test using a 30-second sit-
up. Research results: 1) There was a significant increase in AMRAP training in the post-test results of leg 
strength by 9% (sign. < 0.05), and there was a significant increase in abdominal strength by 6% greater than 
(sign. < 0, 05), 2) There was a significant increase in EMOM training in the post-test results of leg strength by 
6% (sign. < 0.05) and there was a significant increase in abdominal strength by 4% from the average pre-test 
results (sign. < 0.05), 3) There results stated that there was no significant difference in effect between AMRAP 
and EMOM due to the results of the ANOVA test at the mean difference level sig > 0.05 and the percentage 
increase in the variable for each group is not more than 20 % of the results of the AMRAP and EMOM groups. 
Conclusion: The results of this study proved that there is a significant effect on the effectiveness of strength 
training using the AMRAP and EMOM groups on increasing leg and abdominal strength in 16 weeks to 
minimize the impacts of sports injuries, such as ACL and jumper knee. The AMRAP group was more effective 
than EMOM in increasing leg and abdominal strength. The AMRAP and EMOM groups did not have a 
significant difference in effect because the results of the multivariate test analysis were at the sign. > 0.05 
Key Word: Functional strength training, AMRAP, EMOM, back strength, leg strength, abdominal 

strength. 

 
Introduction 

Sports science can support physical training in long-term athlete development (LTAD). Sports science has 
contributed to developing optimal athlete performance. Physical training can be given to athletes to improve 
performance when practising techniques and tactics before the competition. The function of strength training is 
to improve performance and prevent injuries to the leg area, for example, ACL and jumper knee. According to 
the findings of Nurhasan (2021) and Wibowo (2020), a basketball athlete needs to receive strength and 
endurance training to support the biomotor components of speed, power and agility, as well as being given 
strength, agility and balance training to minimize the occurrence of injuries, especially to the lower extremities. 
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In this study, research will focus on strength training programs to improve physical condition and prevent injury. 
The training program is dynamic, providing weight training at a volume of 30% with heart rate training at 75-
85% and using functional training media such as barbells, dumbbells, VIPR, TRX and so on. This functional 
training media really helps improve physical condition, especially for athletes whose movements are dynamic, 
such as in football, basketball, hockey, softball, baseball, karate, judo, middle-distance athletics, triathlon and 
swimming. Asca (2010) explains that developing training programs, especially strength training, is necessary for 
game sports such as basketball, football, hockey, softball, and others, where the training process is adjusted to 
the training periodisation to achieve optimal performance. Strength training can be supported by doing weight 
training. Weight training consists of 2 types, including training using external weights and training using internal 
weights. Exercises using external weights include conventional training, traditional training, training using 
machines, and functional training exercises while training using internal weights is training using the body as a 
lifting load (Fathir, 2021). The development of this research refers to the implementation of a strength training 
program using functional training and body weight training media. Functional training (FST) is an exercise 
carried out using functional media such as dumbbells, barbells, kettlebells, TRX, ViPR, Gymball, and Bosu, 
where this media can be used to train ten components of physical condition, especially strength, endurance, 
power, speed, agility, balance and flexibility (Exos, 2019). Functional training exercises consist of 3 parts, 
namely, lateral part, sagittal part and transverse part where the use of functional media can activate several 
muscle groups in one training model, Nurhasan (2021), Mirizo (2020), Schoenfeld (2019) explains several 
advantages This exercise can improve biomotor strength, endurance, power and in each exercise it can 
simultaneously activate 3-5 muscle groups in one movement so that the time spent is more effective and 
efficient, and most importantly it supports improving physical performance, especially in sports. Dynamic ones 
such as games, basketball, football, softball, hockey, and measurable sports such as marathon running, athletics, 
swimming, shooting, etc.  

Training using functional training that is Tabata, Every minute on the minute (EMOM), As many rounds as 
possible (AMRAP), For time, which can be done in addition to the weight of the body, but also with additional 
functional equipment that not only uses weight but maximizes joint motion space and motoric skills by doing a 
sagittal anatomy movement, frontal and transverse where the movement is yet involving muscles groups in 
performing elongated movements and shortening muscles than minimum sports injuries like anterior cruciate 
ligament (ACL) and minimum overuse in ligament or lower body sprain. The reps and sets can be determined by 
taking the maximum load as much as possible and then adjusting the intensity and percentage of the load to be 
done in six weeks of research with Amrap and Emom models. The development of the exercise in this study 
focuses on the ratio of functional exercise models between Amrap and Emom as an effort to increase the muscle 
strength of the limb. The muscle strength of the arm and the muscles of the stomach of the basketball student. 

Previous research explains that athletes who compete competitively will be at great risk of injury if they do 
not do strength training, especially leg muscle and core strength training (Pancheva, 2021). The return to sport 
phase for an athlete after injury also requires strength training, which can be done using external or internal 
loads. The strength training program using internal weights can increase leg muscle strength by 18% with a 
training frequency of three times a week for twelve weeks at an intensity of 30% and a training heart rate of 
75%. Staude (2023) also proves that there is a significant improvement in athletes after a jumper knee injury by 
carrying out weight training for eight weeks of physiological adaptation using external loads such as deadlifts, 
back squats and dynamic exercises for core stability. Avramora (2023) reveals that athletes, after injuries such as 
ACL surgery, can restore ligament strength with a minimum of strengthening exercises for up to twenty-four 
weeks after a six-month post-operative recovery period by doing strength training on the lower extremities using 
external weights with movements such as leg presses, dumbell lunges, hip abductor and hip adductor using 
machines as well as exercises using functional training equipment such as dumbbell lunges, Bosu squats and 
ViPR lateral lunges. Several previous research results encourage researchers to conduct research by applying 
strength training to male student basketball athletes to achieve optimal performance and minimize the occurrence 
of injuries to the lower extremities, such as ACL and jumper knee, where movements in basketball games are 
carried out dynamically, quickly, and move in all directions in a short time and high body contact. The strength 
training program carried out in this research was training using functional training for sixteen weeks for male 
student basketball athletes with a training program in the first group using the as many rounds as possible 
(AMRAP) method or what is meant is that an athlete can complete repetitions of lifting weights. At each station 
with limited time as long as possible, adjusted to individual abilities, namely training intensity and maximum 
load and increased by 10% every two weeks from the initial test results. Then, in group two, a weight training 
program was given using every minute on the minute (EMOM) method, which means that each athlete must 
complete one or more movements with a time limit of one minute at each station; if the athlete can complete the 
training movements according to the repetition range. Before one minute, the remaining time is used for a break 
before entering the next set at each station. This research applies interval training methods using functional 
media such as Dumbells, Barbells, VIPR, Kettlebells, Bosu, Gymball and TRX with training intensity of 75-
85%, volume of 30% of 1 RM for male student basketball athletes in the age range 15-17 years in the city of 
Surabaya. 
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This study is not only for professional athlete basketball training programs but also for both student-athletes 
and amateur athletes. Scanlan (2018) states that practising using functional training equipment to improve high 
performance will affect the improvement in fitness, especially in cardiovascular resilience. So, this research 
could be re-developed for the development model exercise to increase cardiovascular endurance, agility, and 
power to the next research. 
 
Material & methods  

Study Design 

This research was quantitative research using a quasi-experimental two-sample group pre-post test design 
method. The research sample was selected using a purposive sampling method, namely basketball student-
athletes who were currently in training camp at the Training Zone for the Detection Basketball League (DBL) 
provincial student championship. 
Research Sample 

The sample in this study was 24 student-athletes, where in every group, 12 people did functional strength 
training exercises. Group One used the AMRAP method, and Group Two used the EMOM method. For the 
group sample method, this research used ordinal pairing. After carrying out the pre-test stage for the leg and 
abdominal strength test it was continued by sorting the test results from the largest to the smallest test results and 
then grouped following the pattern of the letter "S" starting from rank 1 to 24, then rank 1 goes into group 1 and 
rank 2 enter group 2 then rank 3 enters group 2, rank 4 enters group 1, rank 5 enters group 1 and so on until rank 
24. Based on the technique of obtaining 2 groups (N=12) and then proceeding with training treatment, group 1 
with the AMRAP training model and group 2 with the EMOM training model for 16 weeks with a training 
frequency of three times a week, then a post-test was carried out, namely a leg strength test using the leg 
dynamometer (kg) and an abdominal strength using the 30 seconds sit-up test. 

Table 1. Baseline characteristics of participants. * 

 FST (n = 12) BWT (n= 12) 
Age (y) 16.14  0.95 16.50  0.98 
Height (cm 175.71  7.03 174.36  7.20 
Weight (kg) 75. 51  7.62 74.81  9.12 
Body mass index (kg. m-2) 21,42  3.35 23, 65  4.15 
Visceral Fat  3  5.31 4  5.16 

Procedure 

The treatment in the form of functional strength training was carried out in 64 training sessions over 16 
weeks, with a training duration of 90 minutes in each session. During the pre-test and post-test, each athlete had 
the opportunity to carry out a leg dynamometer (kg) and an abdominal strength test with 30 seconds sit-ups. The 
measurement data was then tested for normality using Kolmogorv-Smirnov to determine the different test 
methods that will be carried out.  

 

 
Figure 1. Leg strength test using leg dynamometer (kg) 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 2. Sit up test (repetition) 
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Training Program 

a. Functional Strength Training (FST) 

The functional training program in this research included; Barbell Back Squat, Barbell deadlift, Barbell Clean 
and press, Barbell High pull, Dumbell Thruster, Dumbell Plank Drag, TRX Pike push up, TRX Hamstring curl, 
ViPR Lunges, Bosu V-sit up and Gymball total abdominal. The training program using functional media starts 
from a training intensity of 75%, with a load percentage of 30% of 1 RM, and every 2 weeks increases by 10% 
with a repetition range of 5-8 and 3-5 sets until week 16.  

 
The program implemented in this research used a scientific method approach where the intensity of the 

training program was differentiated according to the athlete's initial abilities. The preparation of this training 
program involved experts from the field of strength and conditioning from the Indonesian Trainingzone sports 
development team (Parama Surya Kustrapsila).  

 
In general, the training program consists of three stages, namely warming up (10 minutes), resistance training 

(90 minutes), and cooling down (10 minutes). Each training program had the same duration, but the target heart 
rate (THR), repetitions, sets, and duration were adjusted according to the athlete's increasing ability. 
 

Table 2. Functional Strength Training AMRAP Program 

 

No Stage Activities Duration 

1 Warming up Phase 1. Neural Activation 

10 minutes 
2 Pillar Preparation: Phase 2. Muscle Activation 

3   Phase 3. Dynamic Stretch 

4   Phase 4. Plyometric 

5 
Functional Strength Training 

 
 
 
 
 
 
 
 
 
 

Back Squat 

45 Minutes 

6 Clean and Press 

7 Deadlift 

8 High Pull 

9 Thruster 

10 Plank Drag 

11 TRX Pike Push-up 

12 TRX Hamstring curl 

13 ViPR Lunges 

14 Gymball total abdominal  

15 Bosu V sit up 

16 
Cooling Down Soft Tissue using Roller 
Foam 

Lower Body 

10 Minutes 17 Upper Body 

18 SMR  

 

b. Functional Strength Training EMOM Program 

A model of exercise that is carried out using one's body weight as a weight support with the body 
position and palms touching the floor (prone position) and the form of movement carried out is following the 
human body movement system (human movement), namely by flexing the knee and elbow joints 900 then 
hold the body position in a standing position (sagittal, frontal and transverse) or pronation.  

This training program using bodyweight training started from a training intensity of 75%, with a load 
percentage of 40% of the maximum repetition, and every 2 weeks increases by 10% with a repetition range 
of 10-12 and 3-5 sets up to week 16. The program was implemented.  

 
This research used a scientific method approach where the training program's intensity was 

differentiated according to the athlete's initial abilities. The preparation of this training program involved 
experts from the field of strength and conditioning from the Indonesian  

Trainingzone sports development team (Parama Surya Kustrapsila). In general, the training program 
consists of three stages, namely, warming up (10 minutes), resistance training (90 minutes), and cooling 
down (10 minutes).  

Each training program has the same duration, but the target heart rate (THR), repetitions, sets, and 
duration are adjusted according to the athlete's increasing ability. 
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Table 3. Functional Strength Training EMOM Program 

No Stage Activities Duration 

1 Warming up Phase 1. Neural Activation 

10 minutes 
2 Pillar Preparation: Phase 2. Muscle Activation 

3   Phase 3. Dynamic Stretch 

4   Phase 4. Plyometric 

5 
Body Weight Training 

 
 
 
 
 
 
 
 
 
 

Barbell Thruster 

65 Minutes 

6 TRX Push up 

7 Barbell Good morning 

8 Pull up 

9 TRX Triceps Dips 

10 Gymball Plank Saw 

11 Kettlebell Cossack Squat 

12 RFE Split Squat 

13 Flutter kick 

14 Barbell Hip Bridge 

15 Dumbell Sit up to press 

16 
Cooling Down Soft Tissue using Roller 
Foam 

Lower Body 

10 Minutes 17 Upper Body 

18 SMR  
 

Statistical Analysis 

Data from lower strength, back strength, and core strength measurements were recorded during the pre-
test and post-test in Microsoft Excel. The statistical analysis software used in this research is IBM SPSS 
Statistics 25. Descriptive analysis and normality tests were carried out to determine differences in pre-test and 
post-test results and Anova. 
 

Results 

The research results were analyzed and explained according to a predetermined hypothesis explaining the 
effect of functional load training (FST) AMRAP and EMOM models on increasing leg and abdominal muscle 
strength. The data obtained through the research results will be described, namely from the initial data results or 
pre-test and the data results after the research or post-test. Descriptive data analysis used the SPSS 20 application 
program. The research results in each treatment group are described in detail. Separately in tables 4, 5, 6, 7, and 
8, as follows 
a. Kolmogorov-Smirnov Test (FST AMRAP) 

The results of the Kolmogorov-Smirnov Test normality test showed that all variables have a normal data 
distribution (sign. > 0.05). The Dependent T-Test parametric test can be continued to test hypotheses 
related to the impact of functional strength training as many rounds as possible (AMRAP). 

Table 4. Normality Test and Descriptive Analysis Result 

Variables  n Mean Std. Deviation Sign. 

Leg strength Pre-test 10 72.65 27.374 .076* 
Leg strength Post-test 10 80.75 26.126 .200* 
Abdominal strength Pre-test 10 16,21 15.762 .162* 
Abdominal strength Post-test 10 22,35 17.594 .075* 

* Normal Distribution 
b. Kolmogorov-Smirnov Test (FST EMOM) 

The results of the Kolmogorov-Smirnov Test normality test showed that all variables have a normal data 
distribution (sign. > 0.05). The Dependent T-Test parametric test can be continued to test hypotheses 
related to the impact of functional strength training every minute on the minute (EMOM). 
 

Table 5. Normality Test and Descriptive Analysis Result 

Variables  n Mean Std. Deviation Sign. 

Leg strength Pre-test 10 72.37 26.571 .054* 
Leg strength Post-test 10 79.81 25.539 .200* 
Abdominal strength Pre-test 10 15.63 14.742 .143* 
Abdominal strength Post-test 10 15.78 15.165 .068* 

* Normal Distribution 
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Dependent T-Test 

a. Functional Strength Training (FST AMRAP) 

The results of the dependent T-test can be divided into three parts. In the first part, the test results 
between the pre-test and post-test results on back muscle strength showed a significant difference (sign. 
<05). In this part, significant differences were also found from the difference test results between pre-test 
and post-test data on leg strength (sign. 0.05). The average leg strength during the post-test reached 80.75 ± 
26,126 kg. In the last part, the results of abdominal strength showed a significant difference between the 
pre-test and post-test (sign. < 0.05). The results of abdominal strength using the 30 seconds sit-up test 
reached an average of 22.35 ± 17,594 reps. 

Table 6. Dependent T-Test Analysis Result (FST AMRAP) 
Variables  n Mean Std. Deviation t df Sign. 

Leg strength Pre-test 10 72.65 27.374 
-4.243 11 0.001 

Leg strength Post-test 10 80.75 26.126 

Abdominal strength Pre-test 10 16,21 15.762 
-4.816 11 .001 

Abdominal strength Post-test 10 16,35 17.594 

b. Functional Strength Training (FST EMOM) 

The results of the dependent T-test were divided into three parts. In the first part, the test results 
between the pre-test and post-test results on leg strength showed a significant difference (sign. <05). Table 
7 shows that the strength at post-test significant differences in abdominal strength (sign. < 0.05). The 
average of leg strength during the post-test reached 79.81 ± 25,539 kg. In the last part, the results of 
abdominal strength showed a significant difference between pre-test and post-test (sign. < 0.05). The results 
of abdominal strength using 30 seconds sit-up test reached an average of 15.78 ± 15,165 reps. 

Table 7. Dependent T-Test Analysis Result (FST EMOM) 
Variables  n Mean Std. Deviation t df Sign. 

Leg strength Pre-test 10 72.37 26.571 
-4.325 11 0.001 

Leg strength Post-test 10 79.81 25.539 

Abdominal strength Pre-test 10 15.63 14.742 
-4.754 11 .001 

Abdominal strength Post-test 10 15.78 15.165 

Multiple comparison analysis (Post Hoc Test) aimed to find out further which groups have different 
averages if the Anova test produces significant differences (Ho is rejected). Next, we explained the 
differences in data for each group with the variables used as follows; 

Table 8. Post Hoc Test Summary 
No Variable Difference p 

1. Leg Strength AMRAP>< EMOM 0,662 
2. Abdominal Strength AMRAP>< EMOM 0,417 

 

Discussion 

Functional strength training significantly increases dynamic strength (Bashir, 2022). It also increases 
muscle strength and size (Binet, 2023). Furthermore, strength training using external weights such as 
dumbbells and barbells can stimulate the growth of soft muscle tissue in an athlete so that the athlete's muscle 
strength increases, and if muscle strength increases, there will be growth in actin and myosin muscle fibres so 
that with lots of muscle fibres there will be oxygen reserves. There is also more and more ATP in the 
muscles, which has an impact on the quality of athletes' movements, such as jumping, running and moving in 
all directions (Dauty, 2019). Athletes who can move in all directions, such as basketball athletes, must have 
optimal and dynamic muscle strength so that it will have little impact on sports injuries, especially in the 
lower extremities like Patellar Tendinopathy (Dauty, 2021), jumper knee (Santana, 2023) and anterior 
cruciate ligament (Chantrelle, 2023). The risk of injury is very detrimental to athletes, especially during the 
competition season, therefore it is necessary to provide strength training. In this study, the results obtained 
were a significant increase in muscle strength by providing functional training. In group one with the 
AMRAP model treatment, athletes carried out a training program for sixteen weeks, with a training 
frequency of three times a week, using functional media such as dumbbells, barbells, TRX, ViPR, and 
kettlebells as in Table 2. The program in the second group also used functional media with the model EMOM 
where an athlete will complete each movement for approximately one minute, and if the athlete can complete 
the repetition of each exercise model before one minute, then the remaining time can be used for rest breaks 
between the next sets. This was a sixteen-week experimental intervention study of two groups with different 
treatments. This research only applied to whether physical activity using functional training has an effect on 
the leg and abdominal strength of male basketball student-athletes. Based on the results of experimental 
research, programmatic administration for 16 weeks will produce optimal athlete performance and greatly 
support the improvement of the performance of student basketball athletes. This exercise certainly aimed to 
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prevent and slow down the fatigue experienced during competition and minimize the occurrence of lower 
extremity injuries in athletes (Wibowo, 2021). Time limitations and the tight schedule of trial matches carried 
out by basketball athletes make physical trainers and technical trainers carry out training manipulations 
safely, effectively, and efficiently and minimize sports injuries. Apart from that, functional strength training 
also has a positive impact on strength not only in certain genders but in all genders (Brito, 2023). Functional 
strength training has been proven to significantly influence the effectiveness of increasing back and leg 
strength and abdominal muscle strength (Nurhasan, 2022). In this study, basketball athletes needed an 
anaerobic energy source with weight training 3 times a week, moderate to high intensity from 50% to 100% 
of maximum heart rate, 1RM/maximum repetition (kg) ranging from 30% to 70%, progressive overload 10 
The % is increased every 2 weeks so that the results of 16 weeks of weight training can produce maximum 
muscle strength effects in supporting lower extremity forces such as running, jumping and turning in all 
directions. Further research could include treatment with the AMRAP and EMOM functional training models 
to support cardiovascular endurance, agility, speed and power in male student basketball athletes. This is very 
important not only to increase strength and minimize the occurrence of injuries to the lower extremities, such 
as ACL and Jumper knee, but also to be able to significantly increase the VO2 max of basketball athletes so 
they do not get tired quickly by recommending a training program at an intensity of 80%-95% three times a 
week. With a duration of each session of 60-90 minutes. 

 

Conclusions 

The functional strength training program was carried out in 64 training sessions over 16 weeks, with a 
training duration of 90 minutes in each session. It was proven to effectively increase leg muscle strength and 
abdominal muscle strength in male basketball student-athletes to minimum sports injury (ACL & jumper 
knee). Functional strength training with the AMRAP model had a better increase in leg strength compared to 
the EMOM model. There was no significant difference between the AMRAP and EMOM models in 
improving leg and abdominal strength, so these findings were analyzed because the intensity of the training 
for 16 weeks was classified in the moderate to high-intensity category between 75%-85%. As in previous 
research (Fathir, 2021), strength training on the leg muscles does not significantly impact the difference in 
results with the ascending interval and constant load training methods in the AMRAP model training 
approach due to the light intensity -medium for 6 weeks. Similar training programs (Clark, 2019), (Ratamess, 
2016) and (Brooks, 2015) also found that there was no significant difference in training using the interval 
method on abdominal muscle strength because the range of repetitions performed was the same, the muscle 
groups involved the same even though using functional training media such as Bosu, TRX and resistance 
bands. The findings of this study concluded that the AMRAP and EMOM as functional training programs 
had more impact on strengthening in lower extremity function and minimum impact from sports injuries like 
ACL and jumper knee for 16 weeks training program on strength (leg and abdominal muscle) except there 
are the AMRAP model was more efficient and effective in improving leg muscle strength than the EMOM 
model. The average pre-test AMRAP increased leg strength by 9% (sign. < 0.05), and there was a significant 
increase in abdominal strength by 6% greater than (sign. < 0, 05). EMOM training in the post-test results of 
leg strength increased by 6% (sign. < 0.05), and there was a significant increase in abdominal strength by 4% 
from the average pre-test results (sign. < 0.05). The results of this study proved that there was a significant 
effect on the effectiveness of strength training using the AMRAP and EMOM groups on increasing leg and 
abdominal strength in 16 weeks to minimize the impacts of sports injury, such as ACL and jumper knee. The 
AMRAP group was more effective than EMOM in increasing leg and abdominal strength. The AMRAP and 
EMOM groups did not have a significant difference in effect because the results of the multivariate test 
analysis for 16 weeks were signed. Level (p > 0.05). 
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