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ASSESSMENT

Comparison of Assessment Methods
for Muscular Power
in Physical Education

Benjamin Sibley

Abstract

In the process of educating physically literate individuals,
physical educators are tasked with assessing health-related fitness
of their students. It is essential to identify or develop appropriate
field tests of muscular power for use in physical education settings.
This study assessed jumping power in a sample of fourth, sixth,
and eighth graders via a novel calculation method and compared
different field tests and calculations for assessing muscular pow-
er. Participants (n = 99), aged 9 to 14 years, were recruited from
fourth-, sixth-, and eighth-grade physical education classes in one
K=8 school. Three jump measurements were taken within the context
of a physical education class: vertical jump (VJ) via a Vertec device,
countermovement jump (CMJ) based on flight time via MyJump iOS
app, and standing long jump. Vertical jump scores assessed via the
Vertec device were significantly greater than those for the CMJ. The
mean power for participants in this study was 873 W for a CMJ and
1544 W for a VJ. Standing long jump only had a moderate correla-
tion with power calculated from a CMJ (r = .41). Results confirmed
that calculations of power that factor in VJ and body weight provide
a better indication of power than does jump performance alone. The
equation used to calculate jumping power offers a novel approach
for physical education that is accurate and feasible.

Benjamin Sibley is an associate professor, Department of Recreation Management and
Physical Education, Appalachian State University. Please send author correspondence to
sibleyba@appstate.edu
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In the process of educating physically literate individuals, physi-
cal educators are tasked with assessing health-related fitness of their
students (Corbin et al., 2014). Since the 1960s, cardiorespiratory
endurance, strength, muscular endurance, flexibility, and body com-
position have been classified as health-related fitness components
(Corbin, Dowell, & Landiss, 1968) and these fitness components
are currently included in the FitnessGram test battery (Meredith
& Welk, 2010). However, recently there have been calls to include
power in the group of health-related fitness components (Corbin,
Janz, & Baptista, 2017; Corbin et al., 2014). Power is the ability to
exert strength explosively or with speed and is typically classified
as a skill-related fitness component. Whereas health-related fitness
components are strongly associated with positive health outcomes,
the components of skill-related fitness (agility, balance, power,
speed, coordination, and reaction time) are more closely associat-
ed with athletic performance and are considered to be only loosely
associated with health. Research has shown that power is associ-
ated with greater bone mineral density and bone health (Baptista,
Mil-Homens, Carita, Janz, & Sardinha, 2016; Janz, Letuchy, Burns,
Francis, & Levy, 2015; Weaver et al., 2016). As well, a report by the
Institute of Medicine (IOM, 2012) concluded that there is adequate
experimental and prospective longitudinal evidence to support the
relationship between health and a multidimensional construct of
musculoskeletal fitness that includes power.

As such, it is essential to identify or develop appropriate field
tests of muscular power for use in physical education settings.
Indeed, regarding tests of musculoskeletal fitness, the IOM (2012)
concluded, “Current literature in this area is too fragmented to per-
mit identification of any specific musculoskeletal fitness test item
that is unequivocally linked to health in the general population of
healthy youth” (p. 176). The most commonly used tests of power in
physical education settings are the vertical jump (V]) and the stand-
ing long jump, with the latter being included in the ALPHA-Fitness
assessment (Ruiz et al., 2010) used in Europe. Both of these tests
require minimal equipment and involve the explosive propulsion
of the body through the lower body musculature. However, these
jumping tests have critical flaws that limit their utility in assessing
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muscular power. For the standing long jump, motor skill proficiency
plays a significant role, as takeoff angles, arm swing, and leg position-
ing during flight affect jumping performance (Corbin et al., 2017).
Landing safely on a maximum effort jump can also be problematic
for students with heavier body weight, posing a risk for joint pain or
injury. For both tests, an outcome measure of jumping height or dis-
tance fails to account for the effect of body weight on performance.

The mathematical expression of power is (Force x Distance) /
Time. In a jumping motion, the distance and time over which force
are applied occur when force is exerted against the ground when the
individual extends their hips, knees, and ankles. The distance is the
vertical change of distance of the center of mass from the bottom of
the preparatory crouch to the moment of maximum extension prior
to takeoff (push-oft distance).The time is the duration of that phase
of the movement. The force in the equation is the force exerted by
the musculature to overcome gravity and propel the body into the
air. The greater the body mass, the greater the force required to over-
come gravity. Therefore, a student who weighs more is going to have
to exert more power to move their body weight the same distance as
a student who weighs comparably less.

Research has demonstrated that power can be accurately and re-
liably predicted from V] when both the individual’s body mass and
the push-off distance during the jump are accounted for (see Figure 1;
Jiménez-Reyes et al., 2017; Samozino, Morin, Hintzy, & Belli, 2008).
Push-off distance is the vertical displacement of the jumper’s center
of mass during the jumping motion while the feet are still on the
ground. Measuring push-off distance requires two measurements:
the distance from the ground to the greater trochanter of the femur
at the bottom of the preparatory crouch, and the distance between
the same two points at takeoff, with the difference between these two
measurements being the push-off distance. The former distance can
be measured by having the individual assume and hold the prepara-
tory crouch position and measuring the distance from the greater
trochanter to the ground. The latter can be measured by having the
individual lay on the ground with hips, knees, and ankles extended
and measuring the distance from the greater trochanter to the tip of
the toes.
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In a physical education setting, accurately measuring push-oft
distance could prove problematic. The overall procedure is time
consuming, which is a valid consideration for any field test designed
to be administered in a physical education class. Also, the accuracy
with which school-age children will be able to assume and hold the
bottom of the preparatory crouch position is likely to be highly vari-
able. However, push-oft distance is likely largely a function of overall
height. It may be that a fraction of overall height could be substituted
into the power calculation, rather than a measurement of push-oft
distance. Therefore, this study compared different field tests and cal-
culations for assessing muscular power; assessed jumping power in a
sample of fourth, sixth, and eighth graders using the aforementioned
method; and specifically tested if substituting a percentage of overall
body height for push-off distance in a calculation of power yields ac-
curate and reliable results.

Method

Participants (n = 99), aged 9 to 14 years, were recruited from
fourth-, sixth-, and eighth-grade physical education classes in one
K-8 school. Because of an uneven response rate from different
grade levels (fourth grade, n = 40; sixth grade, n = 12; eighth grade,
n = 47), analyses were only performed on the complete sample and
not by grade level. Table 1 shows descriptive statistics for the sample.
Parental consent forms were sent home with students. The research
study was then explained to students with signed and returned pa-
rental consent forms, and they were asked to sign an assent form if
they agreed to participate in the study. These procedures were ap-
proved by the university institutional review board and the school
district research review board. Four body measurements were ob-
tained from participants. Body weight was measured via a standard
scale and height via a stadiometer. Leg length, measured from the
hip to the tip of the toe, and floor-to-hip height, measured with the
student standing in a prejump crouch position, were also assessed.
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Table 1
Sample Descriptives and Jumping Performance Measures

Female Male

Overall (n=45) (n=54)
Descriptive (M + SD) (M + SD) (M + SD)
Age (years) 11.88+1.91 11.44+1.82 12.24+1.92
Height (m) 1.58 £0.14 1.54 £ 0.13 1.60 £ 0.14
Weight (kg) 49.61 £ 17.57 47.74+18.19 51.17 £17.04
VJ: Vertec (m) 0.36 £ 0.09 0.33 £0.06 0.39 £0.10
VJ: Flight time CMJ (m) ~ 0.22+0.06  0.20 £0.05  0.23 +0.06
Long jump (m) 1.60 + 0.49 1.42 £ 0.46 1.76 £ 0.46

Note. V] = vertical jump; CM] = countermovement jump.

Three jump measurements were taken within the context of a
physical education class. For the flight time-based V] calculation,
participants were video recorded from the waist down while per-
forming a countermovement jump (CM]) with hands on the hips
using the MyJump iOS application. Research has shown this app
to provide valid and reliable results for assessing V] (Balsalobre-
Fernandez, Glaister, & Lockey, 2015; Gallardo-Fuentes et al., 2016).
Three jumps were recorded for each participant. The app then cal-
culates the participant’s V] based on flight time by marking on the
video the points of takeoft and landing and also calculates power
using the formula shown in Figure 1.

h )gh
2

P=mg (— +1
hPO

where

P = mean vertical power (in W),

m =body mass (in kg),

g = gravitational acceleration (9.81 m s?),

h = jump height corresponding to the vertical distance covered by
the body center of mass during aerial phase (in m), and

h,.= vertical push-off distance (in m).

Figure 1. Formula utilized to calculate power (Samozino et al., 2008).
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V] was also assessed via a Vertec device. Standing reach was es-
tablished and then the device was positioned to allow the participant
to contact the highest vane possible. A standing 2-ft takeoft V] with
free arm swing was utilized. Three attempts were measured, with the
highest recorded.

Standing long jump was measured via standard testing proce-
dures. The participant stood behind a line marked on the ground.
A 2-ft takeoff and landing was used, with swinging of the arms and
bending of the knees to provide drive. The participant attempted to
jump as far as possible, landing on both feet. Three attempts were as-
sessed, with the farthest recorded. The measurement was taken from
takeoff line to the nearest point of contact on the landing.

Results

Table 1 shows the descriptive statistics for the sample, including
means and standard deviations for the three jumping measures. A
paired-samples ¢ test compared the two methods of V] assessment.
Vertec-assessed V] scores were significantly greater that flight time-
assessed CM]J scores, #(88) = 20.85, p <.001, d = 2.09.

To test if a fraction of overall height could be substituted for
the measured push-oft distance, a height fraction was calculated by
dividing the mean measured push-off distance by the mean over-
all height of the sample (0.273 m / 1.579 m = 0.173). The estimated
push-off distance was then calculated by multiplying each partici-
pant’s height by the height fraction. A paired-samples ¢ test tested if
the estimated push-oft distance was significantly different from the
measured push-off distance. These two values were not significantly
different from each other, #(98) = -0.13, p > .05.

A 2 x 2 (V] Method x Push-Off Assessment) repeated-measures
ANOVA compared the four methods of power calculation (CM] +
Measured Push-Off, Vertec + Measured Push-Oft, CMJ + Estimated
Push-Off, Vertec + Estimated Push-Off). Table 2 shows the means
and standard deviations. There was a significant main effect for VJ
method, Wilks’s Lambda =.330, F(1, 88) = 178.75, p <.001, multivari-
ate partial n? = .67, such that the power estimates based on CM] were
significantly lower than power estimates based on Vertec measure-
ment. The main effect for push-off assessment method (measured vs.
estimated) and the interaction effect were not significant.
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Table 2
Estimates of Power (W) From Vertical Jump
Overall Female Male
Jump M +SD M +SD M +SD

Flight time-assessed CM]
Measured push-oft distance 873.56 +328.66 785.23
Estimated push-off distance 850.98 +315.38 787.24

+215.13
+ 246.87

1003.89 =+ 408.46
973.16 +407.29

Vertec-assessed V]

Measured push-off distance 154420 =+ 722.88 1331.90 =*612.68
Estimated push-oft distance 1500.95 +697.23 1336.68 +634.39

1743.42 +752.04
1633.10 *709.16

Note. CM] = countermovement jump; V] = vertical jump.

7
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To compare different methods of estimating power, differences
between correlation coefficients were tested using the Williams-
Hotelling test (Williams, 1959). For these tests, power calculated
from CM] with a measured push-oft distance was the standard from
which other measures were correlated. In adults, this power calcula-
tion has a correlation of r = .98 with force platform-assessed power
(Samozino et al., 2008). Table 3 shows correlations of all jumping
measures and power calculations. To test if V] provided a better mea-
sure of power than standing long jump, the correlations of those two
variables with the power calculation based on the CM] with mea-
sured push-oft were compared. V] correlated better with the power
calculation than standing long jump did, #(86) = 2.178, p < .05. To
test if the calculation of power using the estimated push-off distance
provided a favorable measurement compared to V] alone, the cor-
relations of those two variables with the power calculation based
on the CM]J with measured push-oftf were compared. The correla-
tion of the power calculation using the estimated push-off distance
(r = 0.77) was greater than that of VJ alone (r = 0.60), #(86) = 3.59,
p=.001.

Table 3
Correlations Among Jumping Measurements and
Power Calculations

Jumping measurements and

power calculations 1 2 3 4 5 6 7
1 Vertec-assessed V] 1

2 Flight time-assessed CM] 60 1

3 Longjump 51039 1

4 Power: CM] + Measured PO 60 .63 41 1

5 Power: CMJ + Estimated PO 68 .68 41 94 1

6 Power: Vertec + Measured PO .69 23 39 84 .79 1

7 Power: Vertec + Estimated PO .77 .27 .40 .77 .85 93 1

Note. V] = vertical jump; CM] = countermovement jump; PO = push-off.
All correlations are significant at the 0.05 level (2-tailed).
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Discussion

This study assessed 9- to 14-year-olds’ jumping performance,
compared some methods of estimating muscular power from
jumping performance, and examined if simplifying one of the
measurements for calculating power yielded accurate results. The
mean power for participants in this study was 873 W for a CM] and
1544 W for a Vertec-measured V]. Only a few other studies have as-
sessed jumping power in similar-aged samples, all using a CM] with
no arm swing. Baptista et al. (2016) found a mean jumping power
in a sample of 7- to 9-year-olds (M, = 8.5 years) of 817 W for boys
and 702 W for girls. These power values were estimated from jump
height and body weight via a regression-based estimation equation.
Duncan, Hankey, and Nevill (2013) found a mean jumping power
of 2452 W in a sample of 12- to 16-year-olds (M, = 14.3 years), and
Gomez-Bruton et al. (2017) found a mean jumping power of 2136 W
in a sample of 9- to -17-year-olds (M, = 13.6 years), with both stud-
ies assessing power with a force platform. Both the age group and
power assessments found in the present study fall in the middle of
these values (greater power than younger sample, less power than
older samples), supporting the validity of the findings. Across stud-
ies, there is a large increase in power in the two older samples relative
to the two younger ones. More research is needed to more precisely
describe how muscular power changes with age.

Calculations of V] and power assessed by Vertec were higher
than those assessed by CM]J. This runs counter to other research
that found Vertec assessment underreports V] compared to CM]
(Buckthorpe, Morris, & Folland, 2012; Leard et al., 2007). However,
some research suggests that the presence of a vertical target can im-
prove jump performance (Ford, Myer, Smith, & Byrnes, 2005). For
the younger population used in this study, the visual target of the
Vertec vanes may be highly salient, especially when compared to the
relatively foreign movement of jumping as high as possible with one’s
hands on the hips. It should be noted that in this study the estimates
of power based on these jumping measures were highly correlated
(r = .84-.85). Given the high correlation, either method could be
used in a fitness test battery; however, different health-referenced
criteria standards would need to be established for each. Assessing
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CM]J height requires technology to determine flight time; therefore,
traditional V] assessment may be more viable for physical education.

Standing long jump only had a moderate correlation with power
calculated from a CM]J (r = .41), indicating that V] and standing long
jump are evaluating power differently. Future research should com-
pare how these measures correlate with health-related measures,
such as bone mineral density, to determine which is more relevant
to be included in a health-related fitness battery.

The results confirm that calculations of power that factor in V]
and body weight provide a better indication of power than does V]
performance alone. This result is not surprising, given that a person’s
body weight provides the resistance during a jumping task. However,
if the goal of fitness testing in physical education is to provide stu-
dents with accurate feedback regarding how their fitness relates to
their health, it is essential to use a measure of power that accounts
for body weight. The use of raw jumping scores could give lighter
students false positive feedback and heavier students false negative
feedback.

While the Samozino et al. (2008) power calculation has been
shown to be highly accurate, the process of measuring students’ leg
length and crouching floor-to-hip height to determine push-oft dis-
tance may make this assessment less feasible in a physical education
setting. As such, most of the other estimation equations proposed
in the research literature only utilize jump height and body weight
(for a summary, see Gomez-Bruton et al., 2017). In this sample,
estimating push-off distance as a fraction of overall height yielded
highly accurate results. As students age, their body proportions
change. Therefore, future research will need to determine if different
fractions of overall height based on age, as well as on sex, are more
accurate. Because of the relatively small sample size in this study, no
attempts were made to calculate these finer delineations. Once these
height fractions are known, they could be included in the power
calculation equation, and the only values that would need to be in-
put by the physical education teacher would be the student’s height,
weight, and jumping score.

It is important to note that the power calculation method
developed by Samozino et al. (2008) that was used in this study
differs conceptually from the regression-based power estimation
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calculations developed in other research (Duncan et al., 2013;
Gomez-Bruton et al., 2017). Regression-based equations attempt to
predict the variable of interest (power) from other measured vari-
ables, usually body weight and jump height, by regressing these
variables on an assessed measurement of the outcome, most often
power assessed via a force platform. The estimation equation math-
ematically manipulates the measured variables to try to estimate the
outcome variable and, in the case of power estimations, typically re-
sults in some form of systematic bias (Gomez-Bruton et al., 2017).
Essentially, the process involves working backward to try to predict
a specific outcome. In contrast, this study used an equation derived
from an analysis of the mechanical principles involved in jumping
(e.g., work, force, gravitational acceleration) to arrive at a calcula-
tion of power. Since it was derived from physical laws, rather than
being an abstract estimation, it is less likely to be subject to the biases
seen in the prediction equations. Research has confirmed that this
method is valid and reliable for calculating power and force-velocity
profiles for squat and CM]J (Jiménez-Reyes et al., 2017).

There are limitations to this research study. The criterion mea-
sure of power calculated from CM]J has been shown to be highly
accurate in adults compared to force platform measurements; how-
ever, this has not yet been evaluated in youth. While the physics
underlying the calculation would not be different in children, it is
possible that children’s jumping form has more variability, leading to
a less accurate estimation. Future research should validate the equa-
tion used to calculate power in children and could also use force
platform-assessed power as a criterion measure. This study also
utilized a convenience sample of mostly fourth and eighth graders.
Future research should examine these jumping power calculations
in other age groups and in diverse populations.

In conclusion, this research adds to the body of literature on
youth jumping power by documenting the muscular power of chil-
dren aged 9 to 14 years by showing differences in jumping power
via different jumping methods and by implementing a novel power
calculation equation in a youth sample. The results support the use
and feasibility of the Samozino et al. (2008) power calculation meth-
od in physical education settings. More research needs to further
validate this method with other age groups and diverse samples and
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to establish relationships of muscular power with bone health for
purposes of developing health-referenced criterion fitness test items.
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COACHING EDUCATION

Educational Preparation
of College Coaches:
“Are We Winning Yet?”

Craig Stewart and Alex Koch

Abstract

The education of all coaches is an important issue regardless of the
level. However, it is assumed that coaches at the college level have sig-
nificant advantages over coaches at other levels. This study investigated
that assumption in determining the educational demographics of
coaches in a college Division I conference in the western United States.
The findings are discussed in reference to practices of college coach-
es, the barriers in coach education at all levels, and the effects of the
growth of sport participation in the private sector.

This project investigated the educational levels of coaches from
a western college athletic conference. In doing so, the authors hoped
to determine the extent of their academic preparation for coaching
and consider their status in relationship to current trends in coach
education.

To enjoy sport and perform at their highest level, athletes need
the best coaching possible. Individual and team performances de-
pend on coaches who have prepared in many areas (Irwin, Hanton,
& Kerwin, 2004). Sport in the United States is highly valued (U.S.
Anti-Doping Agency, 2011) and the need for well-educated and ex-
perienced coaches has never been greater. According to the Bureau
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of Labor Statistics (2016), in 2014 over 250,600 coaches were em-
ployed at high school, collegiate, and professional levels. However,
there is little information concerning the number of coaches in pri-
vate sports, in which 40 million to 50 million youth (under the age
of 19) participate, in the United States (Cook, 2016). In contrast,
approximately 9 million coaches in Europe are involved in youth
sports (Rankin-Wright & Lara-Bercial, 2018). As the expansion and
emphasis on sport participation increases, more athletes will need
high-quality coaches who not only maintain participation and im-
prove performance but also keep athletes safe.

Literature Review

The importance of well-educated coaches at all levels has been re-
peatedly emphasized (Becker, 2009; Bowes & Jones, 2006; Williams
et al., 2003; Vaughan, 2018). In spite of its importance (Bureau of
Labor Statistics, 2016), formal coach education has not been well
received. It has been described as lacking conceptual framework
(Bennett & Culpan, 2014), being undertheorized (Jones, 2006), and
overemphasizing the technical aspects of coaching while neglecting
the complex humanistic components of the coach-player relation-
ship (Galvan, Fyall, & Culpan, 2012).

Similarly, researchers have made numerous attempts to deter-
mine the levels of formal education for coaches at various levels.
Gould, Giannini, Krane, and Hodge (1990) determined the educa-
tional backgrounds of U.S. national team coaches and found mixed
results. In 1992, Stewart and Sweet reported that the knowledge of
high school coaches was barely average. They found educational
deficits in diagnosing, prevention, and rehabilitation of injuries; cre-
ation of instructional and practice plans; motivation techniques; and
human nutrition. Irwin et al. (2004) found that less than 40% of elite
coaches considered formal coaching courses essential. However, all
had participated in some coaching education courses during their
careers.

Other researchers have determined that formal coach education
courses and degrees had little effect on coaching expertise (Erickson,
Coté, & Fraser-Thomas, 2007). Erickson et al. (2007) reported that
formal coaching education classes and clinics had little effect on
overall coaching knowledge. Coaches in their study felt their knowl-
edge originated more by observing mentors and other coaches or
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in informal learning settings such as sport-specific conferences.
Similarly Nash, Sproule, and Horton (2011) concluded that coaches
often learned from practical experiences such as playing the sport
or interacting with an experienced mentor. Only a few gained any
expertise through coach education programs. Many coaches from
those studies reported that formal coach education courses offered
little to their professional development. Coaches who had attended
formal coach education programs felt these contributed little to their
profession. Nash et al. (2011) established that coaches who felt that
education was not important were neglecting continuing and formal
education because of the low levels of perceived benefits. Because
coaching education is not the preferred method for coaches to gain
knowledge, specifying the top choices could further knowledge of
the role of and best practices for coach education.

With the ever expanding role of sport in the private sector in the
United States, another issue significantly affects the knowledge and
practices of coaches. The concept of youth sport is no longer confined
to activities such as Little League baseball, Pop Warner football, or
AYSO soccer. Its popularity now includes highly competitive travel-
ing, “elite” teams whose level of performance is surpassed only by an
increasing cost. It is safe to state that there are as many “youth” under
the age of 19 who are playing in these expensive private activities
as in the public sector. This is important because according to the
Aspen Report: Project Play 2020, 70% of coaches in the private sec-
tor are not trained in six core competencies required of a qualified
coach: general safety and injury prevention, effective motivational
techniques, CPR and basic first aid, physical conditioning, concus-
sion management, and sport-specific skills and tactics (Solomon,
2017).

Coaching is a complex, multifaceted endeavor that requires a
vast skill set and knowledge base. Though some coaches gain formal
education through colleges or universities, content and methods
vary greatly. Coaches frequently learn more from senior coaches
and mentors than from clinics or educational programs. Apart from
formal education, informal learning through other coaches is an in-
tegral method for coach development (Blackett, Evans, & Piggott,
2015; Erikson et al., 2007). Although understanding how coaches
pursue formal education and methods of continuing education is an
extensively studied topic, much is still unknown.

Stewart and Koch 17



Martindale and Nash (2013) recognized that while sport
science can have significant and positive effects on coaches
and athletes, the general consensus is still that the transfer of
sport science knowledge to coaches is poor. Through systematic
analysis of the relationship between coaches and sport scientists,
Martindale and Nash determined that a majority of information re-
lated to coaching was directed at the elite coach. In so doing, coaches
below the elite level are often ignored. Coaches at those junior, yet
vital, levels experience neither the relevance nor the application of
a large amount of sport science knowledge. Martindale and Nash
observed that perhaps the scientists failed to understand the needs
of coaches at those levels. That failure significantly affects the du-
ties of those coaches and the relationships between them and sport
scientists. Coaches at entry and intermediate levels interact, teach,
and train the majority of young athletes. When scientific informa-
tion is directed only at elite coach and their athletes, the meaning
is lost to coaches at entry and developmental levels. Even if those
coaches have an interest, they must overcome barriers such as effec-
tive time management, access to the information, contact with sport
scientists, and perhaps the greatest obstacle of technical and often
pretentious language.

Therefore, this study investigated the level of education of
Division I college coaches in an athletic conference in the western
United States. The goals were not only to determine the current status
of level of education but also to aid sport administrators and formal
coach educators in promoting continuing education for coaches at
all levels of sports.

Method

After the institutional review board process was followed and
permission was granted, a questionnaire was constructed and pilot
tested on coaches at a Midwestern university. After minor revisions,
the survey was e-mailed to all universities that participate in any
sport in that western conference. Of the 427 coaches contacted, 109
(25%) completed the survey. For a complete list of the sports of the
coaches surveyed, see Table 1. The questionnaire included 13 ques-
tions based on the work of Stewart and Sweet (1992).
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Table 1
Sports Currently Coaching

Sport (activity) n
Women’s Track and Field 25
Men’s Track and Field 24
Football (Division I-FCS) 21
Volleyball 11
Women’s Basketball 11
Women’s Cross Country 11
Men’s Cross Country 11
Men’s Basketball 10

Women’s Soccer
Men’s Tennis
Women’s Tennis
Women’s Golf
Women’s Softball
Dance

Swimming

Women’s Gymnastics
Men’s Golf

Men’s and Women’s Skiing
Rowing

— = = = NN W W W ON

Women’s Hockey

Results

Table 2 shows the basic demographics for the respondents. Male
coaches outnumbered female coaches about 2 to 1, with the major-
ity having played the sport they currently coached. Of coaches, 79%
(n = 86) were members of a professional coaching association. The
length of their coaching careers ranged from 1 to 41+ years (Table 3).

Table 4 shows the coaches’ report of formal education. About
half had either a bachelor’s or master’s degree with less than half of
the degrees related to physical education or sport. Of the relevant
courses they had completed, the most commonly identified were
sport psychology (n = 63) and strength and conditioning (n = 64).
Approximately 50% listed introductory or advance coaching concepts
as completed coursework. Notably, only 13% (n = 15) of the coaches
had completed none of the individual courses listed.
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Table 2
Basic Demographics of Responding Coaches (n = 109)

Demographic n
Gender
Female 38
Male 79
Current position
Head coach 41
Assistant 68
Had played sport coaching 107
Played at college level 100
Table 3
Years Coaching of Respondents (n = 109)
Years of coaching experience n %
0-5 years 22 20.18
6-10 years 23 21.1
11-15 years 15 13.76
16-20 years 16 14.67
21-25 years 10 9.17
Over 25 years 22 20.18

The final two questions of the survey pertained to the require-
ments and methods placed upon coaches for continuing education.
Ninety percent of the coaches responded that none of their employ-
ers required continuing coach education. The remainder listed sport
clinics, CPR classes, seminars, and NCAA rules and policies edu-
cation. Table 5 shows a list of their primary sources of continuing
information. Of the options, the most often selected were national or
regional coaching conferences (45%). In the open-ended comment
box, answers ranged from access to YouTube, independent Internet
research, NCAA publications, Internet surfing, visitation to other
universities, college classes, observing other coaches, mentoring
programs, and other coaching associations. Unfortunately, but not
surprisingly, few reported any degrees or other training in teaching.
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Table 4
Level of Education of Responding Coaches (n = 109)

Level of education n %
Advanced degrees
Master’s 57
Bachelor’s 50

Academic area(s): Degree in
Health, physical education, exercise science, or sport related 45
Major or minor in coach education 4

Relevant courses taken during degree(s) (in order of frequency)

Strength & conditioning 58
Sport psychology 57
Introduction to coaching 55
Advanced concepts 48
Had taken none of the courses listed 13
Table 5
Primary Sources for Continuing Coach Education
Source for continuing coach education n %
Formal coaching conferences 49 44.50
Informal interaction with peers 28 25.80
Professional publications 12 11.00
Senior coaches in my field 11 10.90
Web-based workshops 4 3.69
NONE 5 4.57
Discussion

The results of this study are similar to those in Nash, Sproule,
and Horton (2017), in which few coaches had gained their expertise
through formal coach education programs. According to this study,
only four coaches had earned a major or minor in coach education.
Gaining education through a coach education program or degree
is not indicative of being a good or successful coach. However, it is
striking that at a Division I level so few coaches have a degree related
to coaching or teaching. Regardless of how few coaches received a
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formal education in coaching, the answers to this survey offer an
insight to their educational demographics.

Despite most of their degrees being in something unrelated to
coaching, some courses were relevant to their profession. Over 50%
of coaches identified sport psychology, human anatomy, coaching
(introduction), and strength and conditioning, while several other
courses were well into the 40% range (Table 4). However, few listed
courses related to pedagogy.

Contrary to Erickson et al. (2007), who stated that coach-
ing knowledge comes from observing mentors and other
coaches, the coaches in this study identified more formal
sources. Coaching conferences (45%) was the top choice for con-
tinuing education (Table 5). Despite continuing education not being
required by their respective employer, some coaches sought to ad-
vance their knowledge in their profession. In this study, a majority
of coaches (79%) belonged to more than one coaching association
and had several certificates at many levels. That involvement allows
coaches to at least be exposed to new information. Even though
coaching has few requirements for certifications or memberships
in associations, these coaches chose to interact with peer groups.
Because continuing education was not required, it is encouraging to
see so many coaches seeking organizations that can expose them to
current information.

The many issues related to coach education are not new. In 1977,
Bourdieu characterized coaching as organized inventiveness in
which experience was more essential to the profession. A year lat-
er, Campbell (1978) observed that one of the major issues plaguing
the sport sciences was the distribution of research to coaches. Only
two years later, Only two years later, Burke (1980) concluded that
to have real value, coach education requires better communication
between sport scientists and coaches at every level of competition.
Targeting research to enhance athletic performance is but one half
of the investigative process. The other essential component is the
dissemination of findings to those who will implement them in the
preparation of their athletes. The need to bridge the communication
gap between coaches and researchers is also not new (Sands, 1998;
Thompson, 1982). More recently, Gilbert and Trudel (2004) inves-
tigated the proliferation of journals related to coaching and sport
science. They determined that while the increase in sport science
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journals had contributed to the knowledge base of those disciplines,
it created even more problems for coaches. With the increased em-
phasis on the sport sciences has come an extreme specialization
within the vocations. Numerous journals cover areas such as sport
psychology, sport sociology, sport administration, and risk manage-
ment in sport, at regional, national, and international levels. With
this specialization has come a level of language that often creates its
own barrier to even elite coaches.

The majority of coaches need access to current sport-specific in-
formation in alanguage they can read and understand. Unfortunately,
most sport scientists exist in an academic world characterized by a
publish or perish mentality (Williams & Kendall, 2007). Just as the
elite coach must perform within certain stressful parameters, so
must sport scientists. Most are professors who are often striving
for tenure. That creates barriers of academic procedures, statistical
analysis, and terminology/jargon that are not easily understood by,
much less applicable to, the average coach. If those barriers could
be recognized and overcome by national governing bodies, national
organizations such as the National Collegiate Athletic Association,
high school associations, and private national, state, and local associ-
ations, the process of coach education and the welfare of all athletes
would improve. But to support that approach, university and college
administrations need to recognize the importance of research that
applies to the real world and reward sport scientists who produce in
that area.

It is common agreement that one of the mutual goals between
the sport scientist theorist and the practical coach is the heightening
of athletic performance (Williams & Kendall, 2007). Yet still, current
sport science information is not easily accessible by the majority of
coaches. Too often, academic expectations force the sport scientists
to choose between resources available to the sport coach and path-
ways to tenure. Scientists, whether a physiologist, psychologist, or
nutritionist, normally pursue research problems in their own dis-
cipline and ultimately publish in journals read by other scientists.
Those publications usually take months, if not years, to be available
and are characterized by language not conducive to practical applica-
tion. Conversely, coaches normally need to solve in a timely manner
problems that are specific to an individual athlete or team and that
call for solutions that are multidisciplinary in nature. Most coaches
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do not have the time or inclination for the extensive work involved
in researching, locating, reading, and understanding material char-
acterized by scientific terminology (Williams & Kendall, 2007). This
breeds the general perception that research in sport science does not
meet the needs of most coaches. Williams and Kendall (2007) rec-
ommended that the two groups should attempt to compromise by
the scientists communicating more in coaching clinics and practi-
cal journals while coaches get more accustomed to the complicated
language used in some sport sciences. The existence of solid rap-
port between some elite coaches and sport scientists suggests the
importance of relationships between them. It also recognizes the
equal value and respect of both groups” expertise and the need for
the practical application of current knowledge in sport. However,
what is not being considered is the relationship between coaching
at the two levels that form the foundations of the elite levels and the
potential of athletes as they move toward the higher levels.

Reade, Rodgers, and Hall (2008) related several barriers in
meeting the practical needs of coaches through ongoing education.
Coaches at all levels have many responsibilities that must be priori-
tized. Unfortunately, continuing education, whether formal or in-
formal, is often lower on that list. Next, the funding for resources
in coaching is usually an issue and any educational experience that
requires expenditures in time or money is, again, low on a priority
list. The final barrier has three components. First, coaches must lo-
cate the specific information; second, in a timely fashion (when they
need it); and most important, in a “user-friendly” format. To over-
come those, the coaches, the administrators who provide the time
and financial resources, and the sport scientists need to take a uni-
fied approach to produce formats that can be easily found, read, and
understood. Regardless of their levels of advanced education, most
coaches will not attempt to overcome even one of those barriers
without ample support and encouragement. These are only a few of
the issues in coach education that produce coaches who rely on more
informal sources for the periodic updates in sport science. As noted,
most coaches rely on interactions with other coaches in both applied
and social settings such as coaching clinics (Cushion, Armour, &
Jones, 2003). However, those practices have shortcomings. Cushion
et al. (2003) observed that perhaps those informal coach-to-coach
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interactions could result in information and practices being “lost in
translation” or achieved at the expense of more current, innovative,
and/or critical analysis of coaching tactics and techniques. Without
sufficient background and understanding, coaches remain in danger
of leaving their profession unaffected by new knowledge and insight.

Recommendations for Additional Research

This study was limited by the small number of subjects and by the
one athletic conference examined. Certainly more research should
be accomplished in the ongoing issues around coach education, es-
pecially with the continued growth of sport in the private sector. In
addition, more attention needs to be paid to the limited exposure
of coaches to the teaching element of their profession. Along with
the poor communication between sport scientists and coaches is the
lack of education on how to teach. Historically, there has been as
much emphasis on how to teach in coaching as on what to teach. But
now, with more coaches than ever being unprepared, how to teach
continues to be somewhat ignored. That failure is as threatening to
the players and the sport as the lack of dissemination of the sport
sciences.

Conclusions

The mutual goal of sport scientist and the practical coach is the
heightening of athletic performance (Williams & Kendall, 2007),
yet today current sport science information is not reaching many
coaches. As a group, the college coaches in this study exhibited an
encouraging amount of formal education, yet their academic areas
were often not related to sport science or physical education. Their
primary sources were, understandably, sport-specific conferences,
interaction with other coaches, or informal sources easily accessible
via the Internet. More important, continuing education beyond ba-
sic rules and regulations upgrades was not required and education in
teaching theory or application was limited.

In conclusion, the education of coaches at all levels is still weak
and based upon the expansion of private sports in the United States,
the number of undereducated coaches continues to increase. A uni-
fied approach to coach education by all shareholders in sports is
required to meet the growing needs of athletes and coaches at all
levels.
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