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Abstract  The aim of training of young football players Quad-Core core muscle strength and stamina is intended to 

examine whether acute effect. The research is in the range 13-15 and the age of school's football team plays in 36 athletes 

voluntarily. The specially designed Quad-Core exercise program for young athletes' muscle strength development and 

muscular endurance was applied for 10 weeks, 3 days a week, 20-25 minutes (warming) in addition to the school team soccer 

practice. Determination of the acute effects of training athletes practice before and after the sports-specific endurance (plank) 

test has been applied. Positive improvements have been observed in core muscle strength and endurance of athletes who have 

been training with Quad-Core for 10 weeks. Quad-Core training pre-test (95,70 ± 8.92) and last test (123,47 ± 10.01) test 

significant difference statistically between the values (p > 0.05). As a result, the 10-week Quad-Core training athletes core 

muscle strength and endurance has been developing in a positive direction. The development of muscle strength and muscular 

development age children for their own body weight with Quad-Core training basic skills learning and will contribute to the 

development of basic motor skills. 
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1. Introduction 

The core region, which is defined as the central region of 

the body; stabilization of the abdominal, paraspinal and 

gluteal muscles, consisting of the spine, pelvis, abdominal 

cavity and upper muscle, nerve, skeleton and other 

connective tissues is critical to optimal performance [7-22]. 

Athletes, coaches and lifelong physical condition for 

individuals who want to protect core training has been a 

training and fitness trend is most commonly used in the 

field. Also in recent years’ core training rehabilitee except 

for the purpose of; the importance of increased day by day 

in the fields of exercise and sports studies is emphasized. 

Appropriate for each age group can be edited core training 

plays an important role in the development of athletic 

performance. 

Functional limb kinetic chain to create the Center, 

especially in the transfer of the center point of stabilization 

and power due to the fact that all the limb movements the 

waypoint engine and power house (the powerhouse) have 

been considered. Upper and lower extremity athletic 

performance in terms of movements supportive role [29]. 

Functional exercises, acceleration, deceleration, with a 

strong core stabilization,  balance and region [5]. Running  
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many with core muscles and strengthening the 

musculoskeletal disease (especially the lumbar vertebrae) is 

aimed at enhancing athletic performance, prevention and 

treatment [4]. It is estimated that the reinforced core region 

provides optimum power production and provides for the 

transmission of power and movement for functional athletic 

performance [4, 14, 18]. 

Sports-specific movements are anatomically more zone 

(shoulder, legs etc) use and because of the importance of 

the dynamic movements of the force transfer core 

stabilization and strength refers to the severity of the 

different concepts. So in addition to the sporting field force, 

the performance impact of physical motor skills feature 

becomes important for core stabilization and strength are 

becoming more noticeable difference. Sporting activities 

take on the different tasks of the complicated body of core 

exercise should be used together. This general population 

interested in therapeutic purposes applied exercise exercise 

selection (usually based on static contractions, lowest 

violent exercises) is quite different [15]. 

In this context, between the upper and lower extremity 

strength development of core muscles involved in core can 

improve muscle strength and endurance. Housing 

development in a balanced manner multifaceted and for 

Quad-core training Protocol may be important. In this study, 

four of the body portion (anterior, posterior and lateral) and 

determination of acute effects of development. 
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2. Method 

Research control group pretest-post test pattern was used 

experimental methods. 36 soccer participated in the research. 

Skaters competed in the random sampling method with the 

research group (n = 18, age: 14,06±802 year, size: 1,41 ±,093 

cm, body weight: 33,11 ± 6,587 kg) and control group (n = 

18, age: 13,72±826 years, size: 1.41 ±,102 cm, body weight: 

1.41±,102 kg) is divided into equal groups. Providing 

children, parents of voluntary participation in the survey and 

has been receiving permission from the institution. Core 

information about the practice and the metrics that will be 

applied as both children and their parents are described in 

detail. 

Training Program: The research group applied the 

Quad-Core training protocol for 10 weeks, in addition to the 

school team soccer practice, 3 days a week 20-30 minutes 

(including warm-up), artificial turf football on the school 

grounds. Call the rest period has been determined up to the 

time that the transactions are being loaded (1:1). While the 

control group only participation in soccer practice and, of 

course, any additional training. In the study, four movements 

(Figure 1) were selected for Qaud-Core training and for the 

muscular strength and strength of the four (front, back and 

sides) sections of the torso. All athletes training load 

gradually increased compliance. The research groups were 1 

week before the first training unit; 4 exercises were applied 

individually for 8 weeks, errors are corrected and is provided 

to do the desired movement way (minimizing the burden of 

the spine, correct breathing, the transverse abdominis and 

multifudus use of muscles). 

Quad-Core Training: Quad-Core only body muscles 

(anterior, posterior and lateral) combined for a more active 

way to run a training Protocol. Development of the muscles 

of the core zone on the side of different researchers for core 

training movements. Core training, a fundamental part of the 

oldest and most basic core exercises that plank movement. 

Plank strengthening and balance performance with core area 

of development [18]. Plank, muscle strength and force 

development and the all-round development of each training 

session is included in the program. In this context, the 

Quad-Core Training Protocol plank exercise using 4 

different (Figure 1) of the variation of the core strength and 

stabilize the body of endurance performance is intended to 

the development. 

 

Quad-Core Training 
1-2. 

Week 

3-4. 

Week 

5-6. 

Week 

7-8. 

Week  

9-10. 

Week 

 Time/Repeat Time/Repeat Time/Repeat Time/Repeat Time/Repeat Time/Repeat 

Front Plank 25 sec x 3 30 sec x 3 35 sec x 3 40sn x 3 
 

45sn x 3 

Side Plank (Left) 25 sec x 3 30 sec x 3 35 sec x 3 40 sec x 3 
 

45 sec x 3 

Side Plank (Right) 25 sec x 3 30 sec x 3 35 sec x 3 40 sec x 3 
 

45 sec x 3 

Back Plank 25 sec x 3 30 sec x 3 35 sec x 3 40 sec x 3 
 

45 sec x 3 

Cumulative Time 5 minutes 6 minutes 7 minutes 8 minutes 
 

9 minutes 

Figure 1.  10 Weekly Quad-Core training movements 

 

After a 10-week core training and research groups to 

determine acute effect and control group and pre-test 

post-test for athletic performance measurements. 

Sport-Specific Strength (Plank) Test: Research Group 

core muscle strength and balance for the purpose of 

measuring the performance of Tong et al., by validity and 

reliability made it work (95%, 0.94-0.99) with 

"Sport-Specific Core Muscle Strength & Stability Plank 

Test" Protocol has been applied [32]. This Protocol consists 

of 8 steps and is carried out against time. Participant 1. step 

basic plank in position 60 seconds, 2. step removes your right 

arm and wait for 15 seconds, 3. retracting removes his left 

arm and his right arm in step 15 seconds, 4. step your right 

leg over your left arm down and removes the 15 second, 5. 

lower right leg in step removes your left leg 15 seconds, 6. 

step left leg and right arm removes 15 seconds, 7. step left 

leg and right arm down right leg and left arm removes 15 

second and 8. Returns the position of the base plank in step 

and waits for 30 seconds. The Protocol consists of 3 minutes’ 

total time. Participants of the test applied by the examiner 

applied somehow. The experimental protocol to each of the 

participants was built once. 

The data obtained in the research has been entered into the 

computer. First, research and control groups received 

pre-test measurements we examined differences between the 

preliminary test. Evaluation methods of descriptive 

statistical data mean (X), standard deviation (ss) is used. 

After a 10-week training program, research and control 

groups with pre-test and final tests in Group and examined 

the differentiation between groups. Preliminary test and the 

final test for Paired Samples t-test analysis. 95% confidence 

interval of the findings is the significance of 5% (0.05) level. 

3. Results 

Table 1, mean age of athletes that make up the research 

group 14,06, 802, averaged 1.41 ±, 093 cm and body weight 

averages 33,11 ± 6,587 kg. 

Table 2. were examined, mean age of athletes that make 

up the control group 13.72 ±, 826 years, averaged 1.41 ±, 102 
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and average body weight is 34,57 ± 7,473. 

Table 3. participating in the research study were examined, 

and a control group of athletes, sport-specific endurance 

(plank) test values between statistically significant 

difference was found. These results can be explained by 

represented by the homogeneous distribution of the working 

group. 

Table 4. the 10-week research group applied to the 

Quad-Core training pre-test (95,70 ± 8.92) and last test 

(123,47 ± 10.01) test significant difference statistically 

between the values (p > 0.05). 

Table 5. the 10-week aerobic and anaerobic participation 

in soccer practice that provides the control group pre-test 

(93,12 ± 7,65) and the last test (98,36 ± 9,21) values between 

statistically significant difference. 

Table 6. the 10-week aerobic and anaerobic soccer 

practice in addition to Quad-Core training applied research 

group and control group that provides only participation in 

soccer practice last test (RG: 123,47 ± 10.01; CG: 98,36 

±9,21) comparison of statistically significant differences (p > 

0.05). 

Table 1.  Research Group descriptive statistics table 

Research Group n. Minimum Maximum  mean Std. 

Age (years) 18 13 15 14.06 , 802 

Size (cm) 18 124 157 141 , 093 

Body Weight (Kg) 18 23.50 43.10 33.11 6.587 

Cm: Centimeter, Kg: Kilogram 

Table 2.  Control group descriptive statistics table 

Control Group n. Minimum Maximum  mean Std. 

Age (years) 18 13 15 13.72 , 826 

Size (cm) 18 126 148 141 , 102 

Body Weight (Kg) 18 23.50 48.20 34.57 7.473 

Cm: Centimeter, Kg: Kilogram 

Table 3.  Research and control group pre-test values 

Sport-Specific Strength 

(Plank) Test 

n. Research Group Pretest Control Group Pretest t p 

36 95,70 ± 8.92 93,12 ± 7,65  -4.612 , 369 

Table 4.  Research group pre-test post-test values 

Sport-Specific Strength 

(Plank) Test 

n. 
Research Group 

Pre-test 

Research Group 

Post-test 
t p 

36 95,70 ± 8.92 123,47 ± 10.01 -19.275 , 000 * 

Table 5.  Control group pre-test post-test values 

 Sport-Specific Strength (Plank) 

Test 

n. 
Control Group 

Pre-test 

Control Group 

Post-test 
t p 

36 93,12 ± 7,65 98,36 ± 9,21 -3.496 , 128 

Table 6.  Research and control of preliminary test of the final test values 

Sport-Specific Strength (Plank) 

Test 

n. 
Research Group 

Post-test 

Control Group 

Post-test 
t p 

36 123,47 ± 10.01 98,36 ± 9,21 -14.248 , 000 * 

 

 

4. Discussion and Conclusions 

Derived from the study results obtained, applied to 

10-week Quad-Core training child athletes muscle 

endurance, muscle strength and core can be said to have 

developed different zones of the region. Core region, core 

training, core for the treatment of chronic low back pain in 

endurance, core and core stability issues in the literature, 

including many researchers by the importance of core 

training has been specified and the development of physical 

performance presented reports about [16, 22, 5, 9, 15, 20, 

34]. 

Core strengthening physical performance of the region. 

Attempts to apply for the development of core performance 

training according to the results of the research about the 

topic; is developing the upper and lower extremity forces [27, 
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19, 9], basic education is effective in development [6], 

10-20-30-40 m Sprint performance [1, 31, 8, 13], balance 

performance [33, 3, 21, 10, 25] with abdominal muscles 

rectus femoris maximal force, activation [17-11], standing 

long jump performance and agility [17, 13, 9, 1, 2], long 

distance running performance [25], throwing the ball 

forward health [28, 27, 19, 31], the shuttle run performance 

[35], the speed of movement of the body [26-28] and 

maximal launch speed performance [24] was reported 

positively on the development shows. 

In the literature about the core muscle strength and the 

durability of a relationship with physical performance was 

explored in several authors party [12, 36, 37, 38]. 

Investigation on female footballers [38] core muscle strength 

and physical performance physical performance, however, it 

is not the relationship between the development of strong 

core training, has been reported to be effective. This results 

in muscle endurance and strength requires speed, agility and 

anaerobic power performance with core muscle endurance 

can be said that the relationship between the important. 

Another survey conducted on healthy individuals [36], core 

muscle strength, functional movement and physical 

performance (throwing the ball backward health, agility and 

one leg squat) investigated the relationship between. As a 

result of the research, they reported that there was a 

relationship between core muscle strength and agility and 

single leg squat, but there was no association with health ball 

throwing and functional movement. This weak relationship 

still upper limb strength improved performance-oriented, 

including the core emphasizes the importance of training. 

Another study found that College baseball players [12] 

isokinetic core strength and physical performance has been 

found that the relationship between positive direction. This 

results in you line with core training, core muscle endurance 

and muscle strength can be said to be important for the 

development of. A survey on young footballers [9], attempts 

to apply a 12-week core training with athletes ' plank in the 

development of the results of the test have been reported. A 

study on footballers again [1], 8-week core training, the 

players muscle endurance (plank test) developed. Another 

survey conducted on athletes [39], to determine the acute 

effect of core training, spore-specific endurance test protocol 

was applied to sportsmen. 12-week core training muscle 

endurance and strength are reported to have developed. 

In addition, determining the impact on core training 

athletic performance for area scan [40]; discussed in the 

articles, the core training group and the implementation of 

core training has been quite different from each other they 

are the content of the report. This difference, core training, 

and core area focuses on muscle but emphasized that a 

training model of heterogeneous structure. I mean, core 

training is quite different from each other, of transactions 

selected for static and dynamic and made movements in 

different planes different muscle groups can be said to have 

developed. Almost all of the physical performance of core 

training is known to have developed. For this reason, core 

training into a specific Protocol and will shed light on the 

later development of research topics and will contribute to 

the science of training. 

As a result, core training, and the benefits are discussed by 

researchers and reported many positive results. 10-week 

Quad-Core training athletes core muscle endurance and 

strength has been developing in a positive direction. The 

development of muscle strength and muscular development 

age children for their own body weight with Quad-Core 

training basic skills learning and will contribute to the 

development of basic motor skills. 

 

REFERENCES 

[1] Afyon YA. Effect of Core Training on 16year-old Soccer 
Players, Educational Research a Reviews Journals, 2014; 
Vol. 9(23), pp 1275-1279. 

[2] Afyon YA, Mülazımoğlu, O, Boyacı A. “The Effects of Core 
Trainings on Speed and Agility Skills of Soccer Players” 
International Journal of Sports Science 2017, 7(6): 239-244, 
DOI: 10.5923/j.sports.20170706.06. 

[3] Aggarwal A, Zutshi K, Munjal J et al. Comparing 
stabilization training with balance training in recreationally 
active individuals. International Journal of Therapy and 
rehabilitation, 2010; 17(5), 244. 

[4] Akuthota V, Nadler SF. Core strengthening. Archives of 
Physical Medicine and Rehabilitation, 2004; 85, 86-92.  

[5] Asgharifar S. The Comparison of Core Stability and Agility 
between Female Handball Players and Ballet Dancers. 
Yüksek Lisans Tezi. Hacettepe Ü niversitesi. Sağlık Bilimleri 
Enstitüsü. Ankara 2009.  

[6] Bahram A, Bahmani M, Ghadiri F. Does Core Stability 
Training Affect Fundamental Movement Skills in Low 
Proficiency Children? Evaluation of Performance Process. 
Ann Appl Sport Sci, 2016; 4(4): 51-57. 

[7] Başandaç G. Adölesan Voleybol Oyuncularinda İlerleyici 
Gövde Stabilizasyon Eğitiminin Ü st Ekstremite 
Fonksiyonlarina Etkisi. Yüksek lisans, Hacettepe 
Ü nivertsitesi Sağlık Bilimleri. Ankara, 2014. 

[8] Butcher SJ, Craven BR, Chilibeck PD et al. The Effect of 
Trunk Stability Training on Vertical Takeoff Velocity. 
Journal of Orthopaedic & Sports Physical Therapy, 2007; 
37(5), 223-231. 

[9] Boyacı A, Afyon, YA. The Effect oh the Core Training to 
Physical Performans in Children. Journal of Education and 
Practice, ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 
2017; Vol.8, No.33, pp.81-88. 

[10] Cosio-Lima LM, Reynolds KL, Winter C et al. (2003). 
Effects of physioball and conventional floor exercises on 
early phase adaptations in back and abdominal core stability 
and balance in women. The Journal of Strength & 
Conditioning Research, 2003; 17(4), 721-725. 

[11] Cowley P, Swensen T, Sforzo G. Efficacy of instability 
resistance training. International Journal of Sports Medicine, 
2007; 28(10), 829-835. 

[12] Clayton MA, Trudo CE, Laubach LL, Linderman JK. 



54 Abdurrahman Boyaci et al.:  The Effecet of the Quad-Core Training on Core Muscle Strength and Endurance  

 

 

DeMarco GM, Barr S. Relationships between isokinetic  
core strength and field based athletic performance tests    
in male collegiate baseball players. Journal of Exercise 
Physiologyonline 2011; 14, 20-30. 

[13] Cressey EM, West CA, Tiberio DP et al. The effects of   
ten weeks of lower-body unstable surface training on 
markers of athletic performance. The Journal of Strength & 
Conditioning Research, 2007; 21(2), 561-567. 

[14] Dendas AM. The relationship between core stability and 
athletic performance. Yüksek Lisans. Humboldt State 
University, 2010. 

[15] Hibbs AE, Thompson, KG, French D, Wrigley A. and Spears 
I. Optimizing performance by improving core stability and 
core strength. J. Sports Medicine, 2008; 38(12), 995-1008. 

[16] Jim FS, Jeff, CM, John RB, Jacob LT. Effect of Core 
Strength and Endurance Traninig on Performans İn College 
Students: Rondomized Pilot Studay. Dept. Exec. Hlth Sport 
SCİ. 2012; 17: 278-290. 

[17] Kean CO, Behm DG, Young WB. Fixed foot balance 
training increases rectus femoris activation during landing 
and jump height in recreationally active women. J. Sports 
Sci Med, 2006; 5(1), 138-148. 

[18] Kibler WB, Press J, and Sciascia A. The role of core stability 
in athletic function. J. Sports Medicine, 2006; 36(3), 189-198. 

[19] Lephart SM, Smoliga JM, Myers JB et al. An eight-week 
golf-specific exercise program improves physical 
characteristics, swing mechanics, and golf performance in 
recreational golfers. The Journal of Strength & Conditioning 
Research, 2007; 21(3), 860-869. 

[20] McGill SM. Low back stability: from formal description to 
issues for performance and rehabilitation. Exerc Sport Sci Rev; 
2001; 29: 26–31. 

[21] Michelle AS, Jonathan GM. Improvement in Dynamic 
Balance and Core Endurance After 6-week 
Core-Stability-Traninig Program in High School, Track and 
Field Athletes. J. Sport Rehab. 2013; 22: 264-271, USA. 

[22] Nadler SF, Malanga GA, Bartoli LA, Feinberg JH, Prybicien 
M, and DePrince, M. Hip muscle imbalance and low back 
pain in athletes: influence of core strengthening. Medicine & 
Science in Sports & Exercise, 2002; 34(1), 9-16.  

[23] Parkhouse KL, Ball N. Influence of dynamic versus static 
core exercises on performance in field based fitness tests. 
Journal of bodywork and Movement Therapies, 2011; 15(4), 
517-524. 

[24] Saeterbakken AH, Van den Tillaar R, Seiler S. Effect of core 
stability training on throwing velocity in female handball 
players. The Journal of Strength & Conditioning Research, 
2011; 25(3), 712-718. 

[25] Sato K, Mokha M. Does core strength training influence 
running kinetics, lower-extremity stability, and 5000-M 
performance in runners? The Journal of Strength & 
Conditioning Research, 2009; 23(1), 133-140. 

[26] Szymanski DJ, McIntyre JS, Szymanski JM et al. Effect of 
torso rotational strength on angular hip, angular shoulder, 
and linear bat velocities of high school baseball players. The 
Journal of Strength & Conditioning Research, 2007; 21(4), 
1117-1125. 

[27] Schibek JS, Guskiewicz KM, Prentice WE, Mays S, Dacis JM. 
The effect of core stabilization training on functional 
performance in swimming. Master’s thesis, University of 
North Carolina, Chapel Hill, P. 8. 2001. 

[28] Szymanski DJ, Szymanski JM, Bradford TJ et al. Effect of 
twelve weeks of medicine ball training on high school 
baseball players. The Journal of Strength & Conditioning 
Research, 2007; 21(3), 894-901. 

[29] Takatani A. A Correlation among Core Stability, Core 
Strength, Core Power, and Kicking Velocity in Division II 
College Soccer Athletes. Yüksek Lisans Tezi, Pennsylvania 
Ü niversitesi, California, 2012. 

[30] Thomas WN, William LL. The relationship between core 
strenght and performance in Division I. Famale Soccer Player. 
Offic. Res. J. Am. Soc. Exerc. Physiol, 2009; 12(2), USA. 

[31] Thompson CJ, C]obb KM, Blackwell J. Functional training 
improves club head speed and functional fitness in older 
golfers. The Journal of Strength & Conditioning Research, 
2007; 21(1), 131-137. 

[32] Tong TK, Wu S, Nie J. Sport-specific endurance plank test for 
evaluation of global core muscle function. Physical Therapy 
in Sport, 2014; 15(1), 58-63. 

[33] Watson T, Graning J, McPherson S, Cater E, Edwards J, 
Melcher I, Burgess T. Dance, Balance And Core Muscle 
Performance Measures Are Improved Followıng A 9-Week 
Core Stabılızatıon Traınıng Program Among Competıtıve 
Collegıate Dancers. The International Journal of Sports 
Physical Therapy, 2017; Volume 12, Number 1, Page 25. 

[34] Willardson J. Developing the Core: NSCA -National Strength 
& Conditioning Association. 2014. 

[35] Yaggie JA, Campbell BM. Effects of balance training on 
selected skills. The Journal of Strength & Conditioning 
Research, 2006; 20(2), 422-428. 

[36] Okada T, Huxel, KC, Nesser TW. Relationship between 
Core Stability, Functional Movement and Performance. 
Journal of Strength & Conditioning Research: 2011; 
Volume 25 - Issue 1 - pp 252-261. 

[37] Nesser TW, Lee WL. The Relatıonshıp between Core 
Strength and Performance in Dıvısıon I Female Soccer 
Players. Journal of Exercise Physiologyonline, 2009; 
Volume 12 Number 2. pp. 21-28. 

[38] Nesser TW, Huxel KC, Ticnher JL, Okada T. The 
Relationship between Core Stability and Performance in 
Division I Football Players. Journal of Strength & 
Conditioning Research: 2008; Volume 22 - Issue 6 - pp 
1750-1754. 

[39] Gür F, Ersöz G. Evaluatıon of the Effects of Core Traınıng 
on the Core Strength, Statıc and Dynamıc Balance 
Characterıstıcs of Tennıs Athletes in the 8-14 Age Group. 
SPORMETRE, 2017, 15 (3), 129-138. 

[40] Reed CA, Ford KR, Myer GD at al. The effects of isolated 
and integrated ‘core stability’ training on athletic 
performance measures. Sports medicine, 2012; 42(8), 
697-706. 


