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4) By using the difference values for each condition, calculate a percent difference between the 

given trial and trial 1 for both jump heights and system masses. (i.e. Trial 1-Trial 2=Difference, 

Difference divided by Trial 1= Value, Value x 100= %) titled relative JH change and relative SM 

change.  

5) From these relative differences, one can use the SLOPE function in Microsoft Excel to create 

a slope with relative JH change variables on the y-axis and relative SM change variables on the 

x-axis. If the slope value is created and recorded for each testing session, given the large 

correlation coefficients to squat strength in this investigation, the strength and conditioning 

professional can see that when the slope value begins to become more positive, the athlete is 

hypothetically becoming relatively stronger in the back squat. Also, a figure can be created in 

Excel to visually depict the changes in slope over time for explanation to the athlete or visual 

representation to the strength and conditioning professional.  

6) Calculate a “MEAN JH” for all trials, by using the calculated mean jump heights for each 

condition, with the AVERAGE function in Microsoft Excel. Basically, given the large 

correlation coefficients with measures of squat strength in the study, as the MEAN JH increases 

from testing session to testing session, one can infer hypothetical, concomitant increases in squat 

strength.  

 These data can potentially be used, in addition to 1RM testing, to supply desirable data to 

the strength and conditioning professional and offer the capability of further inference into 

adaptations to the training process above solely using 1RM testing data or bodyweight vertical 

jump testing data alone. 
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CHAPTER 4 

SUMMARY AND FUTURE INVESTIGATIONS 

 The purpose of this thesis was to examine the relationship between estimated squat 

strength and variables from a static jump protocol considering its potential as a monitoring tool 

in collegiate strength and conditioning. As an experimental approach to the purpose, forty-one 

young, healthy, and mostly currently competitive Division 1 athletes reported estimated squat 

1RM and completed a static jump protocol. This investigation was exploratory in nature, being 

the first of its kind to examine the potential of a static jump protocol to indirectly monitor 

changes in squat strength in collegiate strength and explosive athletes. Correlations were 

produced between a number of variables using jump height and system mass and both relative 

and absolute squat strength estimates in order to identify variables showing high confidence to 

potentially indirectly monitor changes in squat strength in the practical setting. As previously 

discussed, the investigated protocol considered the potential to allow more regular monitoring of 

changes in squat strength, compared to 1RM tests inducing relatively higher amounts of fatigue 

and consuming greater amounts of already limited time in the practical setting. The investigated 

protocol has potential to afford the opportunity to devote more time to an actual training session 

or sport practice while still providing pertinent adaptation data to the practitioner. 

 Monitoring the training process affords the practitioner important capabilities ultimately 

related to performance. Three prominent affordances emerging from the scientific literature are: 

1) the ability to control the development of unnecessary amounts of fatigue during different 

phases of the training plan and competitive season, 2) the ability to adjust training variables 

appropriately to promote optimal training adaptations and performance preparations (e.g. 

peaking), and 3) monitoring offers an objective lens through which to view training, recovery 
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and coaching interventions for their effectiveness (Banister & Calvert, 1980; Bompa & Haff, 

2009; Issurin, 2009; Medvedyev, 1986; Olbrecht, 2000; Sands & McNeal, 2000; Sands & Stone, 

2005; Siff & Verkhoshansky, 2004; Smith, 2003; Stone et al., 2007). Currently, the literature 

suggests the 1RM back squat test as the gold standard for monitoring maximum lower body 

strength in the practical setting, while countermovement jumping has also been reported a 

popular test intending to examine and monitor adaptations to training (Baechle & Earle, 2008; 

Bazyler, 2013; Bompa & Haff, 2009; Taylor, 2012). However, 1RM testing for monitoring 

purposes is considered to induce high amounts of fatigue and can consume appreciable time 

potentially allocated to an actual training session or sport practice, compared to less time-

consuming, less-invasive methods of testing like vertical jump testing (Baechle & Earle, 2008; 

Bazyler, 2013; Moir et al., 2005; Moir et al., 2008; Taylor, 2012; Willardson & Burkett, 2006).  

Furthermore, as previously argued by the author, unweighted vertical jumping is inadequate 

when seeking to infer maximum strength adaptation considering the intensity of the unweighted 

condition, compared to an actual 1RM test or loaded jumping. Considering findings of other 

investigators reporting large correlations between strength and static jump variables (Carlock et 

al., 2004; Haff et al., 2005; Kraska et al., 2009; Stone et al., 2003), this investigation sought to 

explore the potential of a static jump protocol to indirectly monitor changes in squat strength in a 

less time-consuming, less invasive manner; compared to more regular 1RM testing. For example, 

Stone and colleagues (Stone et al., 2003) investigated relationships between maximum strength 

and peak power in CMJ and SJ with loads ranging from 0 to 100% of self-reported squat 1RM. 

Static jump peak power had larger correlations  (r=0.75-0.94) to static squat jump 1RM at every 

loading condition compared to CMJ related dynamic 1RM (r=0.60-0.88). Other authors have 
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also reported larger correlations between variables of SJ and measures of strength and 

explosiveness compared to CMJ (Carlock et al., 2004; Haff et al., 2005; Kraska et al., 2009).   

 The investigated protocol seemingly affords the practitioner a means of more regular 

monitoring of squat strength adaptation compared to regular 1RM testing, while also providing 

insight into jump ability and adaptations thereof. Other tests, like sprint speed tests and tests 

seeking to evaluate agility, differ in intent compared to the intent of tests like the 1RM back 

squat, the investigated SJ protocol, and other tests intending to measure or monitor changes in 

strength, specifically. Thus, when ranking tests in order of importance or selecting tests to 

evaluate performance characteristics or adaptations to training, the intention of said tests are a 

necessary consideration when ultimately interpreting test results and drawing conclusions about 

specificity to sport performance and training adaptations. In that many strength and explosive 

sports involve sprinting, jumping, and regular, rapid change of direction; certain other tests 

seeking to evaluate these skills, specifically, warrant consideration as separate tests beyond 

maximum strength assessments alone as they are inherently different. As noted by Stone et al, 

some important considerations regarding test selection specificity to sport are: 1) movement 

pattern specificity 2) force magnitude (average and peak force similarity to sport performance 

tasks 3) Rate of force development (average and peak) 4) acceleration and velocity parameters 

and 5) ballistic versus nonballistic movements (Stone et al., 2007, p. 171). Other authors have 

demonstrated increases in measures of strength after 6-10 weeks of training interventions, 

warranting consideration of 1RM testing or tests monitoring changes in strength approximated to 

these time frames (Bompa & Haff, 2009; Buresh et al., 2009; Narici et al., 1989; Stone et al., 

2007).  Possibly every 10 weeks, given the time frames associated with changes in strength by 

other authors, may be a reasonable time frame to conduct 1RM testing considering the relatively 
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high amount of fatigue generation and allocation of appreciable time in larger-sized teams 

(Bompa & Haff, 2009; Buresh et al., 2009; Narici et al., 1989; Stone et al., 2007). Alternatively, 

the investigated SJ protocol may provide a means to more regular testing, possibly every 4-6 

weeks, considering the employment of submaximal loads, relatively lower amount of fatigue 

generation and lower amount of time consumed in teams with a large number of athletes in 

comparison with 1RM testing.   

 However, in that 1RM testing is a more direct measure of maximum strength, compared 

to the investigated protocol employing submaximal percentages of estimated maximum squat 

strength and offering an indirect method of monitoring changes in squat strength; the 

investigated protocol is not intended or suggested to holistically replace 1RM testing. Currently, 

strategic placement of 1RM testing in coordination with the training plan of athletes seemingly 

offers the best practical method of measuring lower body maximum strength adaptation in the 

practical setting in comparison with the investigated protocol, considering that it is a more direct 

measure of maximum strength, employing perceived maximum loads (Baechle & Earle, 2008; 

Bazyler, 2013). In conclusion, given the reliability of jump height measures in the investigated 

static jump protocol comparable to other studies examining vertical jump height (Arteaga et al., 

2000; Kraska et al., 2009; Moir et al., 2005; J. T. Viitasalo, 1988) and the production of large 

correlation coefficients between mean JH and JH’s 1-5 with squat strength estimates, the current 

protocol seemingly offers a means of more regular monitoring in the practical setting. Future 

longitudinal investigations seeking to elucidate if changes in the aforementioned SJ variables are 

associated with concomitant increases in squat 1RM could help establish the validity of this 

protocol. Furthermore, future work could further clarify a difference in relationships to squat 

strength between males and females and examine if different variables are more specific to 
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certain sports compared to other variables. Additionally, future work could help establish the 

usefulness of this protocol and variables thereof for fatigue monitoring purposes. 
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