

Sports and Exercise Medicine · Vol. 5, No. 2 · 2019 · pp. 30–35 · e-ISSN 2379-6391

The Relationship between Pre-Season Testing Performance and Playing Time among NCAA Division II Men’s Soccer Athletes Over a Competitive Season: A Pilot Analysis

Brandon L. Stone, Kelsey L. Minson, Emily C. Anderson, Robert G. Lockie, J. Jay Dawes

Department of Health and Exercise Science, University of Oklahoma, Norman, OK, USA; Sport Performance, United States Olympic Committee, Colorado Springs, CO, USAUnited States
Department of Health Sciences, University of Colorado-Colorado Springs, CO, USAUnited States
Department of Kinesiology, California State University, Fullerton, CA, USAUnited States
School of Kinesiology, Applied Health and Recreation, Oklahoma State University, Stillwater, OK, USAUnited States

DOI: https://doi.org/10.17140/semoj-5-173 · Published 2019-10-09 · Licence: https://creativecommons.org/licenses/by/4.0 · © 2019 The Author(s)

Also available as PDF (figures and tables appear in the PDF).

Abstract
Aim The purpose of this study was to investigate the relationships between pre-season testing performance and playing time within a Division II men’s soccer team over a competitive season. Methods Data was collected from pre-season athletic performance testing data for 13 male National Collegiate Athletic Association (NCAA) Division II men’s soccer players (age=20±1.5-years; height=180±6 cm; weight=75±7 kg), and was analyzed to determine if relationships existed between physical performance tests (countermovement jump height, peak anaerobic power in watts derived from jump height], change-of-direction performance (505-agility, modified T-test), linear speed (10 m and 30 m sprint intervals), and aerobic fitness (20 m multi-stage fitness test), and playing time over a collegiate season were provided by the University’s coaching staff and retrospectively analyzed. Results A Pearson’s moment correlations correlation revealed significant (p<0.05) moderate relationships between playing time and 10 m speed (r=-0.569) only. Discussion These results suggest that linear speed, in particular acceleration over short distance, could be a key characteristic that has some influence on playing time for Division II men’s soccer players. Conclusion Pre-season testing of soccer players is commonly used to assess athletic potential. Minimal research has investigated the associations between these tests and playing time over the course of a collegiate season.
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Methods

Data was collected from pre-season athletic performance testing data for 13 male National Collegiate Athletic Association (NCAA) Division II men’s soccer players (age=20±1.5-years; height=180±6 cm; weight=75±7 kg), and was analyzed to determine if relationships existed between physical performance tests (countermovement jump height, peak anaerobic power in watts derived from jump height], change-of-direction performance (505-agility, modified T-test), linear speed (10 m and 30 m sprint intervals), and aerobic fitness (20 m multi-stage fitness test), and playing time over a collegiate season were provided by the University’s coaching staff and retrospectively analyzed.

Results

A Pearson’s moment correlations correlation revealed significant (p<0.05) moderate relationships between playing time and 10 m speed (r=-0.569) only.

Discussion

These results suggest that linear speed, in particular acceleration over short distance, could be a key characteristic that has some influence on playing time for Division II men’s soccer players.

Conclusion

Pre-season testing of soccer players is commonly used to assess athletic potential. Minimal research has investigated the associations between these tests and playing time over the course of a collegiate season.
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Introduction

S occer requires a myriad of physiological abilities, such as aerobic capacity, linear speed, change of direction ability, and lowerbody power.1-5 Preceding investigations have investigated some of these physiological attributes, uncovering differences between elite and non-elite and starters and non-starters. 6-8 In short, these findings suggest that elite soccer players display higher levels of physiological capacity (e.g. maximal oxygen uptake (VO 2 max), linear speed), while starters possess significantly greater lower body ex- 31 Orginal Research | Volume 5 | Number 2| plosiveness (e.g. mean and peak velocity and jump height). Specific to collegiate soccer, understanding the underpinning physiological components for athletic competition is an important practice of collegiate strength and conditioning coaches.9,10 However, what is less known is if these measures cor relate with on-field performance, or if they are a requisite for onfield success. As such, recent investigations in men’s basketball,9,11 women’s soccer10 and across men’s and women’s collegiate athletic programs12 have begun to examine if physiological fitness relates to on-field performance. One way to determine on-field performance and success may be to investigate playing time. This is particularly important because oftentimes performance is associated with playing time.13 As such, understanding if playing time correlates with physiological testing may provide insight into training practices in order to optimize training protocols for an upcoming season. A recent study by Dawes et al13 investigated relationships between pre-season strength and conditioning testing and in-sea son playing time in Division II male collegiate basketball players. In this study, Dawes et al13 found significant correlations between playing time and upper (3 repetition max bench press, r=0.71, p<0.05) and lower (3 repetition max back squat, r=0.74, p<0.05) body strength. As it pertains to soccer, a recent investigation by Lockie et al14 examined outcomes of soccer-specific tests in Division I male soccer players. Their findings indicated moderate ef fects between freshman and upperclass men in lower body power (vertical jump and left leg triple jump), linear speed (5, 10, and 30 meter sprint intervals) and anaerobic capacity (Yo-Yo Intermittent Recovery test) with meaningful differences exhibited in linear speed, anaerobic capacity and lower body power.14 These findings exhibit a difference between soccer-specific assessments and experience level. However, especially at the collegiate level, there has been little analysis as to whether physiological fitness testing data relates to in-season playing time, and whether there are certain characteristics that may be more important.

Therefore, the purpose of this study was to investigate the relationships between pre-season testing performance and playing time among Division II men’s soccer players. We hypothesized that significant relationships would exist between playing time and lower body power, change of direction speed, linear speed and aerobic capacity.

METHODS Participants

Physiological performance testing data for thirteen (n=13) male (age=20±1.5-years.; height=180±6 cm; body mass=75±7 kg) National Collegiate Athletic Association (NCAA) Division II soccer players were used for this study. This data was collected by the university athletic performance staff as part of the team’s normal pre-season testing routine and was retrospectively analyzed. Due to the disparate movement demands and physiological characteristics goalkeeper data was also excluded from this analysis. 7,8,14 Athletes that missed significant playing time (i.e., two or more games) and those that did not complete the pre-season testing were excluded from this analysis. Minutes played for each athlete over 16 regularseason games was retrieved from the university’s athletics page. 15 This study was approved by the Institutional Review Board (IRB) at the University of Colorado-Colorado Springs in accordance with the ethical standard set by the declaration of Helsinki.

Protocol

All testing was performed on an outdoor synthetic soccer field approximately three weeks prior to the first game of the season to ensure adequate physiological fitness and minimal fatigue that may occur from the season. All testing was performed across two ses sions separated by 48-hours to minimize the effect of fatigue. The first testing session consisted of anthropometric measurements (height and body mass), lower-body power (vertical countermovement jump (CMJ)), change of direction speed (505-agility; modified T-test), and linear speed (30 m sprint test, with both 10 meter and 30 meter intervals measured). The second testing session, performed at the same time of day (8:00-10:00 am), measured aerobic capacity via the 20 m multi-stage fitness test (20 m multi-stage fit ness test (MSFT)).

T esting Procedures Anthropometric data: All measurements were conducted using standard procedures, with height recorded in centimeters (cm) to the nearest tenth (0.1) and body mass in kilograms (kg) to the nearest tenth (0.1) as described previously.13,16 Countermovement jump (CMJ): The CMJ was used as a measure of lower-body power and was performed on an electronic jump switch mat (Just Jump, Pro Botics Inc, Hunstville, AL, USA).9,10,17,18 Participants began in a full standing position with feet placed no wider than shoulder-width and arms at the side. Participants then performed a countermovement with the arms swinging backward, occurring in a self-selected manner. Once at the bottom of this depth and without pause, participants then followed with a maxi mal effort jump landing in an athletic position with both feet on the mat. The best score from the three trials was recorded to the nearest 0.1 cm.4,6,12,19 If these procedures were not adhered to, participants rested for 3-minutes and performed the jumps again. The Sayers power equation (Peak power (watts)=60.7×jump height (cm)+45.3×body mass (kg)-2055) was used to estimate total an aerobic power measured in watts (PAPw). This information was normalized for each athlete by dividing power output by total body mass to determine the power to body mass ratio (P:BM) for the CMJ.20 505-Agility test: The 505-agility test is displayed in (Figure 1). Participants began at cone “A” and sprinted through cone “B” to “C”. An electronic timing system (TC-System, Brower Timing Systems, Draper, UT, USA) was placed at cone B and recorded the 5 m sprint from B to C, followed by a 180° turn and C and sprinting 5m back through cone B where the timing gate was placed. Two tests were performed with a left foot turn and two with a right foot turn, with the fasted time in each direction retained for analysis.21 32Orginal Research | Volume 5 | Number 2| Modified T -test: The modified T-test (Figure 2) was used to de termine change of direction (COD) speed. Participants began at cone A and sprinted to cone B. At cone B, without crossing the feet, the athlete then shuffled to cone D. Upon shuffling to cone D, the athlete then shuffled back to cone C, then returns to cone B. Once at cone B, the participant backpedaled past cone A. Time to completion was measured using an electronic timing system (TC- System, Brower Timing Systems, Draper, UT, USA). Participants performed two trials with ~3-minutes rest between each trial. Each trial was measured to the 0.1 s and the best time was used for analysis.

Linear speed: Linear speed was measured by a 30 m sprint. 3 Participants began in a staggered stance with their dominant foot just behind the starting line on a weight-sensitive timing pad. Timing began upon the participant’s self-volitional start, with the foot leaving the weight-sensitive footpad at the starting line. A timing gate was placed at the 10 m mark to assess acceleration, while the sec ond timing gate was placed at the 30 m mark to assess maximum velocity (TC-System, Brower Timing Systems, Draper, UT, USA). Participants performed three trials with ~3-minutes in between each trial. Each trial was measured to the 0.1 s and the best time was used for analysis.

Aerobic endurance: Aerobic capacity was assessed using the 20 m MSFT, which is also known as the beep test. This test has been previously described by Dawes et al. 22 Specifically, two lines were marked 20 m apart. Participants began in a staggered stance with feet behind the start line. A pre-recorded auditory cue (beep) began at an initial speed of 8.5 km/h and increased by 0.5 km/h with each additional stage. This test was scored according to the final stage and shuttle the participant can achieve before being unable to run at the speed required (e.g. Stage 5.5). The test was terminated when the athlete was unable to reach the next line twice in a row in accordance with the auditory cues. Final scores by stage and shuttle were converted for the total number of shuttles completed (e.g. Stage 5.5 is 37 shuttles). The number of shuttles was then used to determine each player’s estimated maximal aerobic capacity (VO 2 max).23,24 Statistical Analysis A Pearson’s moment correlation was performed to determine the relationships between playing time and the performance tests. The level of significance was set at p<0.05 for all the statistical analyses. The strength of the correlation coefficient described as per Hopkins were an ‘r’ value between 0 to 0.30, or 0 to -0.30, was considered low; 0.31 to 0.49, or -0.31 to -0.49, moderate; 0.50 to 0.69, or -0.50 to-0.69, large; 0.70 to 0.89, -0.70 to -0.89, very large; and 0.90 to 1, or -0.90 to -1, near-perfect or predicting relationships. 25 All analyses were performed using IBM statistical package for the social sciences (SPSS) statistics (Version 24.0; IBM Corporation, New York, USA).

Results

Descriptive statistics, as well as the correlations with minutes played Figure 1. Modified T-test Procedure

Figure 2. Modified T-test Procedure T able 1. Descriptive Statistics on DII Men’s Soccer Team (n=13)

Minimum Maximum Mean±SD Spearman’s Correlation Minutes 127 1683 904.86±536.16 -

CMJ (cm) 48.51 60.20 53.41±3.53 0.143 PAPw 3776.68 5072.99 4528.38±392.3 0.001 P:BM 54.40 66.02 60.31±2.96 0.049 10 m (sec) 1.46 1.66 1.53±0.06 -0.569* 30 m (sec) 3.87 4.33 4.03±0.13 -0.159 505 Right (sec) 2.02 2.33 2.21±0.08 -0.261 505 Left (sec) 2.21 2.40 2.31±0.06 -0.289 Mod. T (sec) 5.03 5.62 5.32±0.17 -0.448 Est. VO2 57.30 69.20 64.17±3.63 -0.094 PAPw=Peak anaerobic power in watts; P:BM=Power-to-body mass ratio; *p<0.05

33 Orginal Research | Volume 5 | Number 2| are shown in Table 1. Statistically significant, moderate relationships between playing time and 10 m (r=-0.569, p<0.05) sprint speed were discovered. No other statistically significant relationships were found between any of the remaining performance scores and playing time (Table 1).

Discussion

The purpose of this study was to determine if relationships existed between pre-season testing performance and playing time in a Division II men’s soccer team. The findings revealed that 10 m sprint times were significantly correlated to playing time among Division II men’s soccer players ( p<0.05, r=-0.569). No other significant relationships were discovered with any of the other performance variables measured. To the best of our knowledge, this is the first time these relationships have been investigated in Division II men’s soccer. These findings suggest that coaches at the Division II level should aim to develop linear acceleration over short distances to enhance player performance as indicated by playing time across a competitive season.

The importance of linear speed to soccer players has been shown in other research. Prior research has exhibited findings that suggest differences in linear speed between starters and non-starters. Risso et al 8 found that in Division I female soccer players, the starters exhibited faster 10 m and 30 m sprint times. The present findings are support those of Risso et al8 specifically that a significant relationship existed between 10 m sprint times and playing time (analogous to starter versus non-starter). Faude et al observed in professional soccer players that linear sprinting was the most frequent action observed during a ‘goal scenario’ which occurred as an offensive attack just prior to a goal being scored. 26 This highlights a specific match situation where linear speed is es sential for soccer players.

Prior research indicates that lower body power is essen tial for soccer performance, specifically, that powerful actions (e.g. jumping, sprinting, kicking)27 are required to perform movements during match play.26 Interestingly, no significant relationships between jump height, PAPw or P:BM and playing time were ob served in this study, which may be due to the level of homogeneity in jump performance within this specific group. This is in contrast to the findings of Magrini et al.7 That study examined differences in physiological attributes between starters and non-starters of female collegiate soccer athletes, finding that starters exhibited significantly greater squat jump height when compared to non-start ers.7 COD speed is inherent to the game of soccer, due to the multiple angles of which locomotive acceleration and decelerations occur.2,3,10 However, in the present study, COD performance as measured by the modified T-test did not appear to significantly relate to playing time. This may be due to the homogeneity within COD performance, similar to jump performance. Previous research has indicated that COD ability is relatively similar across all freshmen and non-freshmen in Division I collegiate men’s soccer team, between positions, 16 and years of experience. 28 As such, if COD performance is similar among players it would appear reasonable that COD tests may not correlate to playing time.

Additionally, no significant relationship was found between playing time and estimated max aerobic capacity as measured by the 20 m MSFT, which provided a measure of aerobic fitness. While the 20 m MSFT is not a direct marker of VO2 max, a study by Stolen et al suggests that changes in VO 2 max may not actually improve on-field performance. 5 This is not to assume no relationship exists, but at the collegiate level it may not differentiate between playing time. In the present study the participants dem onstrated an “above average” estimated VO2 max (i.e., 64.84+4.25 ml/kg/min) and ranked in the 90 th percentile of elite soccer players.14,29-31 These findings suggest that an average to above-average aerobic fitness may be a basic requisite at the Division II level; however, a ceiling effect may exist in which further increases in aerobic capacity may not yield better performances. This should be a focus in future research related to this topic.

This study was not without limitations. Due to the sample size, the relationships between positional differences, years of experience and academic classification (i.e. freshman-senior) were not analyzed. Previous studies have found that athletic performance, specifically the physical attributes of each athlete in soccer, may be influenced by positional differences, level of play (Division I vs. II vs. III), and sex. 10,14,16,28,32-34 This study only involved DII male’s soccer players; thus, the present findings may not be generalizable to female soccer players or athletes in different divisions. Further, the focus of this study was to investigate pre-season performance testing only. It is likely that the performance variables underpinning these tests may fluctuate over the course of a season. Another consideration to understand underlying variables that attributed to playing time and soccer success should also investigate perceptual and decision-making skills to determine their impact upon playing time. While the present findings exhibit 32% of playing time explained by 10 m sprint times. Future studies should investigate additional years of data combined with playing time and injury rates in order to enhance the stability of the results found in this pilot study. This could also indicate what other factors may account for the remainder of playing time. Finally, playing time is one common denominator that can be analyzed between offensive and defensive players. It is important to understand that while playing time is not a direct measure of a player’s impact, it is logical to assume better players tend to play more and is often a question of the coaching staff. Future research should explore both the quantitative and qualitative nature of player impact, correlating those measures with training load and physiological performance.

Conclusion

In conclusion, linear speed over 10 m was related to playing time in Division II collegiate male soccer players. These findings extend upon prior evidence suggesting speed impacts playing time and performance in female and elite soccer players. 8,26,35 For this reason, developing this attribute should be a priority within this population. Well-established techniques for improving speed and explosive strength (requisites for linear acceleration) include sprint 34Orginal Research | Volume 5 | Number 2| training, Olympic lifting), and plyometrics.9,36 Practical applications for the strength and condition practitioner that understanding of the underpinning physiological characteristics that are aimed to enhance performance on the playing field, specifically linear acceleration. Additionally, considerations for integration between the performance and sport-coaching staffs show aim to develop linear acceleration in addition to the tertiary components that facilitate resiliency to these actions that occur at a high rate of force accel eration and deceleration within soccer.

Conflicts Of Interest

None of the authors have any conflicts of interest.

References

	Cometti G1, Maffiuletti NA, Pousson M, Chatard JC, Maffulli N. Isokinetic strength and anaerobic power of elite, subelite and amateur French soccer players. Int J Sports Med. 2001; 22: 45-51. doi: 10.1055/s-2001-11331 https://doi.org/10.1055/s-2001-11331

	JonesRMCookCCKilduffLP. Relationship between repeated sprint ability and aerobic capacity in professional soc cer players. Scientific World Journal. 2013; 2013: 952350. doi: 10.1155/2013/95235010.1155/2013/952350 https://doi.org/10.1155/2013/952350

	McFarlandITDawesJJElderCLLockieRG. Relationship of two vertical jumping tests to sprint and change of direction speed among male and female collegiate soccer players. Sports. 2016; 4(11): 1-7. doi: 10.3390/sports401001110.3390/sports4010011 https://doi.org/10.3390/sports4010011

	SayersSPHarackiewiczDVHarmanEAFrykmanPNRosensteinMT. Cross-validation of three jump power equations. Med Sci Sports Exerc. 1999; 31(4): 572-577. doi: 10.1097/00005768- 199904000-0001310.1097/00005768-199904000-00013 https://doi.org/10.1097/00005768-199904000-00013

	StolenTChamariKCastangaCWisloffU. Physiol ogy of soccer an update. Sports Med. 2005; 35(6): 501-536. doi : 10.2165/00007256-200535060-0000410.2165/00007256-200535060-00004 https://doi.org/10.2165/00007256-200535060-00004

	HaugenTTønnessenEHisdalJSeilerS. The role and development of sprinting speed in soccer. Int J Sports Physiol Perform. 2014; 9(3): 432-441. doi: 10.1123/ijspp.2013-012110.1123/ijspp.2013-0121 https://doi.org/10.1123/ijspp.2013-0121

	MagriniMAColquhounRSellersJH. Distinguishing playing status though a functionally relevant performance measure in female division I collegiate soccer athletes. J Strength Cond Res. 2017. doi: 10.1519/JSC.000000000000205310.1519/jsc.0000000000002053 https://doi.org/10.1519/jsc.0000000000002053

	RissoFGJalilivandFOrjaloAJ. Physiological character istics of projected starters and non-starters in the field positions from a division I women’s soccer team. Int J Exerc Sci. 2017; 10(4): 568-579

	DawesJLentzD. Methods of developing power to improve acceleration for the non-track athlete. Strength and Conditioning Journal. 2012; 36(4): 44-51. doi: 10.1519/SSC.0b013e31827529e610.1519/ssc.0b013e31827529e6 https://doi.org/10.1519/ssc.0b013e31827529e6

	SayersASayersBEBinkleyH. Preseasons fitness testing in national collegiate athletic association soccer. Strength and Conditioning Journal. 2008; 30(2): 70-75. doi: 10.1519/SSC.0b013e31816a884910.1519/ssc.0b013e31816a8849 https://doi.org/10.1519/ssc.0b013e31816a8849

	WeissKJAllenSVMcGuiganMRWhatmanCS. The relationship between training load and injury in men’s professional basketball. Int J Sports Physiol Perform. 2017; 12(9): 1238-1242. doi: 10.1123/ijspp.2016-072610.1123/ijspp.2016-0726 https://doi.org/10.1123/ijspp.2016-0726

	ZupanMFArataAWDawsonLHWileALPaynTLHannonME. Wingate anaerobic test peak power and anaerobic capacity classifications for men and women intercollegiate athletes. J Strength Cond Res. 2009; 23(9): 2598-2604. doi: 10.1519/ JSC.0b013e3181b1b21b

	DawesJMarshallMSpiteriT. Relationship between preseason testing performance and playing time among NCAA DII basketball players. Sport Exerc Med Open J. 2016; 2(2): 47-54. doi: 10.17140/SEMOJ-2-13810.17140/semoj-2-138 https://doi.org/10.17140/semoj-2-138

	LockieRGDeshaunDBirmingham-BabautaSA. Physiological characteristics of incoming freshmen field players in a men’s division I collegiate soccer team. Sports (Basel). 2016; 4(2): 34. doi: 10.3390/sports402003410.3390/sports4020034 https://doi.org/10.3390/sports4020034

	University of Colroado Colorado Springs. The official athletics site of University of Colorado Colorado Springs. Web site. https://www.uccs.edu/. Accessed June 5, 2019

	LockieRGMorenoMOrjaloAJ. Repeated-sprint ability in division I collegiate male soccer players: Positional differences and relationships with performance tests. J Strength Cond Res. 2017; 33(5): 1362-1370. doi: 10.1519/JSC.000000000000194810.1519/jsc.0000000000001948 https://doi.org/10.1519/jsc.0000000000001948

	LoturcoIPereiraLAKobalR. Improving spring performance in soccer: Effectiveness of jump squat and Olympic push press exercises. PLoS One. 2016; 11(4): e0153958. doi: 10.1371/ journal.pone.0153958

	GerodimosVManouVIoakimidisPPerkosSKellisS. Vertical jumping ability in elite young soccer players. Journal of Human Movement Studies. 2006; 51: 89-101

	Laffaye G, Wagner PP, Tombleson TI.Countermovement jump height: Gender and sport-specific differences in the force-time variables. J Strength Cond Res. 2014; 28(4): 1096-1105. doi: 10.1519/ JSC.0b013e3182a1db03

	MohrMKrustrupPNyboLNielsenJJBangsboJ. Muscle temperature and sprint performance during soccer matches-bene ficial effect of re-warm up at half time. Scand J Med Sci Sports. 2004; 14: 156-162. doi: 10.1111/j.1600-0838.2004.00349.x10.1111/j.1600-0838.2004.00349.x https://doi.org/10.1111/j.1600-0838.2004.00349.x

	GabbettTBentonD. Reactive agility of rugby league players. J Sci Med Sport. 2009; 12: 212-214. doi: 10.1016/j.jsams.2007.08.01110.1016/j.jsams.2007.08.011 https://doi.org/10.1016/j.jsams.2007.08.011

	DawesJJOrrRFloresRR. A physical fitness profile of 35 Orginal Research | Volume 5 | Number 2| stat highway patrol officers by gender and age. Annals Occup Environ Med. 2017; 29: 16. doi: 10.1186/s40557-017-0173-010.1186/s40557-017-0173-0 https://doi.org/10.1186/s40557-017-0173-0

	CipryanLVojtechG. The influence of aerobic power on repeated anaerobic exercise in junior soccer players. J Hum Kinet. 2011; 28: 63-71. doi: 10.2478/v10078-011-0023-z10.2478/v10078-011-0023-z https://doi.org/10.2478/v10078-011-0023-z

	RamsbottomRBrewerJWilliamsC. A progressive shuttle run test to estimate maximal oxygen uptake. Br J Sports Med. 1988; 22(4): 141-144. doi: 10.1136/bjsm.22.4.14110.1136/bjsm.22.4.141 https://doi.org/10.1136/bjsm.22.4.141

	HopkinsWG. How to interpret changes in an athletic perfor mance test. Sport Sci. 2004; 8: 1-7

	FaudeOKochTMeyerT. Straight sprinting is the most frequent action in goal situations in professional football. J Sports Sci. 2012; 30(7): 625-631. doi: 10.1080/02640414.2012.66594010.1080/02640414.2012.665940 https://doi.org/10.1080/02640414.2012.665940

	HaffGNimphiusS. Training principles for power. Strength Cond J. 2012; 34(6): 2-12. doi: 10.1519/SSC.0b013e31826db46710.1519/ssc.0b013e31826db467 https://doi.org/10.1519/ssc.0b013e31826db467

	LockieRGStecykSMockSA. A cross-sectional analysis of the characteristics of division I collegiate female soccer field players across year of eligibility. J Aust Strength Cond. 2016; 24(4): 6-15

	ChamariKHachanaYAhmedYB. Field and laboratory testing in young elite soccer players. Br J of Sports Med. 2004; 38: 191-196. doi: 10.1136/bjsm.2002.00437410.1136/bjsm.2002.004374 https://doi.org/10.1136/bjsm.2002.004374

	Castagna C, Manzi V, Impellizzeri F, Weston M, Barbero Alvarez JC. Relationship between endurance field-tests and match performance in young soccer players. J Strength Cond Res. 2010; 24(12): 3227-3233. doi: 10.1519/JSC.0b013e3181e72709 https://doi.org/10.1519/jsc.0b013e3181e72709

	HaugenTSeilerS. Physical and physiological testing of soccer players: Why, what and how should we measure? Sport Sci. 2015; 9(3): 10-26

	FerroAVillacierosJFloriaPGrauperaJL. Analysis of speed performance in soccer by a playing position and a sports level us ing a laser system. J Hum Kinet. 2014; 44: 143-153. doi: 10.2478/ hukin-2014-0120

	JezdimiroviaMJoksimovicAStankovicRBubanjS. Differ ences in the vertical jump in soccer players according to their position on the team. Phys Ed Sport. 2013; 11(3): 221-226

	NilssonJCardinaleD. Aerobic and anaerobic test performance among elite male football players in different team positions. Lase J Sport Sci. 2015; 6(2): 73-92. doi: 10.1515/ljss-2016-000710.1515/ljss-2016-0007 https://doi.org/10.1515/ljss-2016-0007

	SassiRHDardouriWYahmedMHGmadaNMahfoudhiMEGharbiZ. Relative and absolute reliability of a modified agility T-test and its relationship with vertical jump and straight sprint. J Strength Cond Res. 2009; 23(6): 1644-1651. doi: 10.1519/ JSC.0b013e3181b425d2

	RheaMRKennJGDermodyBM. Alterations in speed of squat movement and the use of accommodated resistance among college athletes training for power. J Strength Cond Res. 2009; 23(9): 2645-2650. doi: 10.1519/JSC.0b013e3181b3e1b6 Submit your article to this journal | https://openventio.org/submit-manuscript/10.1519/jsc.0b013e3181b3e1b6 https://doi.org/10.1519/jsc.0b013e3181b3e1b6




OEBPS/nav.xhtml
Contents

		The Relationship between Pre-Season Testing Performance and Playing Time among NCAA Division II Men’s Soccer Athletes Over a Competitive Season: A Pilot Analysis

		Methods

		Results

		Discussion

		Conclusion		Keywords





		Introduction

		METHODS Participants		Protocol





		Results		Minimum Maximum Mean±SD Spearman’s Correlation Minutes 127 1683 904.86±536.16 -





		Discussion

		Conclusion

		Conflicts Of Interest

		References





