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Abstract

Until recently, measurement and evaluation in sport science,
especially agility testing, has not always included key elements
of proper test construction. Often tests are published without
reporting reliability and validity analysis for a specific popula-
tion. The purpose of the present study was to examine the test
re-test reliability of four versions of the 3-Cone Test (3CT), and
provide guidance on proper test construction for testing agility
in athletic populations. Forty male students enrolled in classes in
the Department of Physical Education at a mid-Atlantic univer-
sity participated. On each of test day participants performed 10
trials. In random order, they performed three trials to the right
(3CTR, standard test), three to the left (3CTL), and two modi-
fied trials (3CTAR and 3CTAL), which included a reactive
component in which a visual cue was given to indicate direction.
Intra-class correlation coefficients (ICC) indicated a moderate to
high reliability for the four tests, 3CTR 0.79 (0.64-0.88,
95%Cl), 3CTL 0.73 (0.55-0.85), 3CTAR 0.85(0.74-0.92), and
3CTAL 0.79 (0.64-0.88). Small standard error of the measure-
ment (SEM) was found; range 0.09 to 0.10. Pearson correlations
between tests were high (0.82-0.92) on day one as well as day
two (0.72-0.85). These results indicate each version of the 3-
Cone Test is reliable; however, further tests are needed with
specific athletic populations. Only the 3CTAR and 3CTAL are
tests of agility due to the inclusion of a reactive component.
Future studies examining agility testing and training should
incorporate technological elements, including automated timing
systems and motion capture analysis. Such instrumentation will
allow for optimal design of tests that simulate sport-specific
game conditions.

Key words: Measurement, sport, change of direction speed
(CODS), methodology.

Introduction

The concept of agility has seen many changes of defini-
tion in the last 60 years. Definitions have appeared in
measurement texts (Clarke, 1950; Cureton, 1947; McCloy
and Young, 1954) and research studies/ reviews (Chella-
durai, 1976; Chelladurai and Yuhasz, 1977; Sheppard and
Young, 2006; Young et al., 2001) which describe differ-
ent elements of agility. In a review of the literature, five
key descriptive elements of agility were identified: preci-
sion/accuracy, change of direction, body (parts), quick-
ness/rapidity, and reaction; and none of the 24 definitions
found had all five elements. Differences in definition have
altered the reliability and validity of tests - designed to
quantify agility for the purposes of skill acquisition (Beise
and Peaseley, 1937; Mohr and Haverstick, 1956; Rarick,

1937), prediction of athletic success (Gates and Sheffield,
1940; Hoskins, 1934; Johnson, 1934; Larson, 1941,
Lehsten, 1948), and possibly even the maintenance of
fitness/health (Barnett et al., 2008). As evidence of this
discrepancy in the literature, Craig (2004, p. 13) noted a
“gap between the applied and the scientific knowledge”.
This apparent historical miscommunication between prac-
titioners and sport scientists has, at times, resulted in the
misclassification or inappropriate application of change of
direction speed (CODS) tests. Instead of being its own
category of assessment, such CODS tests have been mis-
interpreted as tests of agility. This knowledge gap may be
due, at least in part, to the many different definitions of
agility that persists in the literature. Each definition de-
rives from the sub-disciplinary perspective from which
the measurement is derived (biomechanics, motor learn-
ing, physical education, strength and conditioning, or skill
coaching). The definition of agility adopted for the pre-
sent investigation comes from Sheppard and Young
(2006, p.922): “a rapid whole-body movement with
changing velocity or direction in response to a stimulus”.
This definition results in only a few options for testing
“true” agility. The majorities of available tests are CODS
tests and should be recognized as such in future studies as
they test a distinct component, separate from agility. Only
movements requiring reaction to a stimulus should be
classified as “agility” (Farrow, 2005).

Of the 24 unique definitions, three early research-
ers included ‘reaction’ when describing agility (O’Conner
and Cureton, 1945; Cureton, 1947; and Clarke, 1950).
Unfortunately, these early definitions were not widely
adopted. Several CODS tests were developed prior to, and
even after, Chelladurai (1976) critiqued prior research for
the absence of reaction to a stimulus re: agility and further
suggested that the whole body should be in motion, not
just a single limb. Chelladurai (1976) also developed an
agility classification scheme that included ‘simple’,
‘complex’, and ‘universal’ agility. However, his classifi-
cation scheme was also limited in that it still classified
CODS tests as “simple” agility. Nearly 30 years later, and
with no significant change in agility protocols, Sheppard
and Young (2006, p. 922) indicated the need for “a sim-
pler definition of agility [that] could be established by
using an exclusion criterion, rather than an inclusion crite-
rion”. With no acknowledged or standard criteria, tests
were published (Draper, 1985; Graham, 2000; Hoffman et
al., 2007) and used by coaches, however, we would ex-
clude these as “agility’ tests because they did not require a
reaction to a stimulus.
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This lack of consensus with respect to a defini-
tion of agility is stark when compared to other physical
attributes like aerobic conditioning. Aerobic condition-
ing is based on either the direct measurement or an indi-
rect estimation of maximal oxygen uptake. The meas-
urement of physiological gas exchange is the “gold
standard” laboratory test that has given rise to validated
sub-maximal or field-based tests. The protocols are well
established and highly researched. In the case of agility,
many of the authors fail to report the procedures by which
they arrived at a new test protocol, making replication
difficult.

The lack of methodological clarity is less frequent
in the literature published since 2008. In 2002, Young and
colleagues first identified the limitations of Chelladurai’s
(1976) model. The 2002 model proposed an alternative
that focused solely on “universal” agility, and identified
two major contributing factors to successful agility per-
formance: CODS and perceptual/decision-making factors.
Sheppard and Young (2006) described the uniqueness of
Chelladurai’s 1976 model, and its usefulness for coaches
and sport scientists to better classify skills specific to a
particular sport. Such knowledge allows for the creation
of tests / drills that target the sub-components of a skill or
the overall skill itself. For example, the design of agility
tests can be improved, but what impact does muscular
strength or anthropometrics have on agility and its per-
formance? These and other elements compose the model
proposed by Sheppard and Young (2006). Spiteri et al.
(2014) investigated some of these elements by measuring
muscle cross-sectional area, strength, and electromyogra-
phy in professional female basketball players and found
that eccentric strength was correlated with CODS tests,
but not with tests of agility. Combined, the work of Chel-
ladurai (1976); Sheppard and Young (2006) and Young et
al. (2002) has advanced ‘agility’ as a concept that can be
investigated for the purpose of talent identification as well
as monitoring progress following a training program.

The 3-Cone Test is an example of a CODS test
that has been used, incorrectly in the authors’ opinion, to
quantify ‘agility’. To provide a consistent terminology for
the 3-Cone Test, as well as the modified versions exam-
ined in the present study we propose 3CT as an acronym.
In fact, the 3CT reported in the literature dictates that the
runner makes a change of direction to the right (further
detail in the methods section). In an attempt to make that
clear to practitioners, we identify this as 3-Cone Test-
Right (3CTR).

In view of the high-profile use of the 3CTR by
strength and conditioning professionals, and lack of pub-
lished data on the test, an investigation into the test’s
reliability is warranted. In addition to replicating the reli-
ability of the 3CTR test, (Stewart et al., 2014) the goal of
the present study was to re-design the test so that it met
the definition of ‘agility’ provided by Sheppard et al.
(2006), namely “a rapid whole-body movement with
changing velocity or direction in response to a stimulus”,
and examine the test re-test reliability of three versions of
the 3-Cone Test (3CTR).

In order to keep the terminology consistent, the
version in which the runners are required to change direc-

tion to the left is 3-Cone Test-Left (3CTL) (additional
details found in the methods). The two additional modifi-
cations to the 3CT require a reaction to a stimulus and are
denoted as 3-Cone Test-Agility-Right (3CTAR), and 3-
Cone Test-Agility-Left (3CTAL) respectively. Each of
these tests is described in detail in the methods section,
generally the test design is the same as the CODS ver-
sions except the runner will be cued to go either right or
left based on the stimulus provided by the tester.

The hypotheses were (a) the 3CTR will be reliable
(intraclass correlation coefficient (ICC)>0.75) when test-
ing untrained college-aged men; (b) the three modifica-
tions 3CTL, and 3CTAR, and 3CTAL versions of the
3CTR will be reliable (ICC>0.75); and (c) correlation
coefficients amongst the four tests will be moderate
(r>0.75) to high (r>0.85).

Methods

Data was collected on 49 men (age, 20.97 + 1.67 years;
height, 1.81 + 0.06 m; body mass 85.1 + 18.3 kg), howev-
er, nine failed to complete at least one of the required
trials, leaving the final sample size at 40. Convenience
sampling was used to recruit participants from the student
body at a mid-Atlantic university in the Department of
Physical Education. An a priori power analysis indicated
a minimal sample size of n=34 would be required to
achieve 95% statistical power with an r > 0.7 while signif-
icance level was set at an alpha of 0.05. Each subject
participated voluntarily, and met all inclusion criteria,
including no impairment or injury that would limit test
performance. Prior to testing, the University’s Institution-
al Review Board approved the study, and all participants
read and signed an informed consent form. Volunteers
also completed a brief demographic questionnaire that
included information regarding their participation in
sport, injury history, and dominant side (right, n = 34;
left, n = 6).

Test procedures

Four versions of the 3CT were administered. Each varia-
tion of the test required movement in the horizontal and
transverse planes, with varying requirements of perceptu-
al reaction. The four tests included the 3CTR, 3CTL and
3CTA. Each test is described in detail later in this section.
The 3CTA version had a reactive component that required
the runner to make a decision to go either right or left.

Familiarization and test re-test protocols
A test-retest design was implemented to establish reliabil-
ity. The components of the test battery included the 3CTR
test, and three modifications: 3CTL, 3CTAR and 3CTAL
(descriptions below). Participants were tested on three
occasions separated by at least 48 hours. Prior to each
test, participants completed a dynamic warm-up of 8-10
minutes that included several exercises designed to pre-
pare the lower body for maximal sprinting and high ve-
locity changes of direction.

On day 1 (familiarization), all three tests were
demonstrated by the lead researcher and performed by
each participant as a means of introduction to the test
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patterns, and to determine an acceptable rest interval
during the actual trials on days 2 and 3. Each participant
performed 12 trials (four trials for each test). During the
initial trial, the participant ran at a self-selected “half-
speed,” while the second trial was at “three-quarter
speed.” The final two trials were at full speed. The order
of the familiarization trials was the same for all partici-
pants 3CTR, 3CTL, and 3CTA,; each trial was separated
by 50-65 seconds.

During testing on days 2 and 3, each participant
completed 10 trials; three 3CTR, three 3CTL, and four
3CTA. The order of the three groups of tests was random-
ized using a Balanced Latin Square technique for each
participant, and no participant completed the test groups
in the same order on days 2 and 3. The four-3CTA trials
were also randomized to include two trials in each direc-
tion (two right; two left). The fastest trial from each test
version was used for analysis. Each trial had a rest inter-
val of 50-65 seconds. The time corresponded to an aver-
age trial time of 8.53 seconds during familiarization and a
6:1 rest-to-work ratio.

Protocol for 3-Cone Test (3CTR and 3CTL)

The 3CTR was arranged by creating a triangle or an in-
verted L-shape setting up a start/finish line (Stewart et al.,
2014). The aim was to run as fast as possible without
making contact with a cone.

The time to complete the test was recorded to the
nearest hundredth of a second using an electronic stop-
watch (Sportline, 240). Participants started in a two-point
stance; the watch was started on initiation of the first
movement and stopped upon crossing the line at point A
(Figure 1). The participant performed additional trials
using the same procedure for the 3CTL,; except; they went
left at cone B and around cone D instead of right around
cone C (Figure 2).
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Figure 1. 3-Cone Test-Left (3CTL).

Protocol for 3-Cone Agility Test (3CTAR and 3CTAL)
The 3CTA test is a combination of 3CTR and 3CTL,
having both the C and D cones as possible running pat-
terns in the shape of a “T”. These modifications were
necessary in order to have tests that require a response to
a stimulus. The test variation included temporal reaction,
and while this is not “universal” agility, as described by
Chelladurai (1976), it allowed for comparisons between

tests. The modifications to the 3CT were specific to step
3 of the 3CTL (Figure 2). During this step the subject
reacted to a stimulus provided by the tester standing 4.11-
m directly in front of them or 1.83-m from B (Figure 2).
During step 3, the runner turned to face cone B, as the
runner passed the 2.29-m mark on the floor the tester
pointed to either cone C or D. Participants then completed
steps 4-6 in the same pattern as either the 3CTR or 3CTL
depending on direction. The directional signal began with
the fists of the tester together and both thumbs pointing
upward directly in front of the chest of the tester. If the
runner was assigned to go to their left, the tester pointed
with the right thumb; and vice versa if the runner was to
go to the right.
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Figure 2. 3-Cone Test Agility-Left (3CTAL).

Data analysis

All data were analyzed using SPSS (Version 24; Chicago,
IL) and Microsoft Excel (Version 2010). Statistical signif-
icance was set at p < 0.05. Reliability was determined via
ICC model 3,1 for between-day analysis using the best
trial each day for 3CTR, 3CTL, 3CTAR and 3CTAL.
The ICC 3,1 “was an intra-rater design with a single tester
representing the only tester of interest” (Beekhuizen et al.,
2009, p. 2169). The ICC is a reliability coefficient that
generates a ratio ranging from 0.00 to 1.00 to estimate the
consistency of performance on repeated trials (a score of
0.00 indicates the measure was deemed unreliable)
(Drouin, 2003). In calculating the ICC, the ratio deter-
mines accurate interpretation of how much variability in
the observed measure is due to a change in the participant
or the result of measurement error. Standard error of
measurement (SEM) was determined, in conjunction with
the ICC. In addition, the relationship between tests was
assessed using the Pearson Product Moment Correlation.
Bland Altman plots were drawn to demonstrate the level
of agreement and bias (Bland and Altman, 1986). Lastly,
the coefficient of variation (CV) was determined.

Results

Table 1 shows the performance characteristics (means
+SD) of the fastest trials used for each of the four tests,
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Table 1. Performance characteristics and reliability coefficients.

Tests Best Trial 1  Best Trial 2 Mean Difference ICC (95% CI) SEM SEM
Means £ SD  Means + SD (s) £ SD Trial 1 Trial 2
3CTR 8.39 + .65 8.39 + .64 -00+.34 .79 (.64 - .88) .103 101
3CTL 8.42 + .66 8.36 £ .57 -01+ .47 .73 (.55 - .85) 104 .090
3CTAR 8.63 £ .61 8.60 + .65 .04 + .33 .85 (.74 - .92) .097 103
3CTAL 8.62 £ .57 8.63 + .59 -.03+.34 .79 (.64 - .88) .091 .093

as well as the ICC, SEM, mean time differences, and
95% confidence intervals (CI’s). Small SEM’s (0.09-
0.10) indicate that the measurement error was minimal.
All but one (3CTAR=0.85) of the ICC’s for the four tests
was lower than the 0.85 predicted at the outset of the
study; however, according to Portney and Watkins
(1992), >0.75 should still be considered ‘good’. The
3CTL fell just below at 0.73. Correlations between the
tests are shown in Figure 3 (Day 1) and Figure 4 (Day 2)
while correlations between tests by days were moderate
(r = 0.72-0.85). Bland Altman plots between days for
each of the tests are in Figure 5. Coefficients of variation
for the best trial ranged from 6.4-7.6% across the eight
cumulative trials.

Discussion

The findings of the present study indicate each version of
the 3CT was reliable. Therefore, 3CTR and 3CTL can be
used to evaluate change of direction speed (CODS) in
untrained college-aged men. Similarly, 3CTAR and
3CTAL can be used to evaluate agility in the same popu-
lation.

Stewart et al. (2014) was first to determine the re-
liability of the 3CTR, and found 3CTR times of 8.19+0.46
s, and ICC of 0.80 (0.55-0.91), SEM of 0.18 and CV of
2.3%. Their subjects were slightly faster, with a nearly
identical ICC (0.80 versus 0.79), higher SEM and lower
CV. It should be noted their tests used electronic timing
gates. The results of the present study confirm those
found by Stewart et al. (2014) in a larger (40 versus 24
participants) population of non-athletic men.

In addition to replicating the findings of Stewart et
al. (2014), the study goal was to determine the reliability
of three additional versions of the test and correlate each
test version to determine whether one or more tests is
necessary to assess agility. Each version (3CTL, 3CTAR,
and 3CTAL) of the 3CTR test was reliable with ICC
values of 0.73 or higher. As with the 3CTR the values
were slightly lower than the predicted value of 0.85, yet
were similar to the those reported by Stewart et al. (2014).
Pearson correlation coefficients ranged between r=0.72-
0.92 across both test days indicating that the tests are
measuring very similar qualities of movement and there-
fore only one test is necessary, but in practical terms ath-
letes should be trained to change direction using both
legs. As for the versions that included a reaction compo-
nent and considered as ‘agility’ (Young et al., 2002) the
correlations between 3CTAR and 3CTAL were r=0.89
(day 1) and r = 0.83 (day2) which result in shared vari-
ances equaling 79.7% and 68.5%. It can be concluded that
the tests are measuring the same variable, but testing and
training should not rely on making a change of direction

only using the same foot.

The current study was the first to use a manual
cueing system to initiate a reaction. The cue was simple
to apply and indicated in which direction to proceed, but
further research is necessary to determine the point at
which the cue is initiated to better simulate the game
action being represented. Also to be considered is the
timing of the initiation of the cue by the tester. Every
attempt was made to provide the cue at the same time
point to all participants; however, it is possible that some
error was introduced. A main aim was to determine the
reliability of the tests so future studies can focus on vali-
dation and e.g. comparisons between manual and elec-
tronic timing. Depending on the speed of the participant,
using a cue at a standardized time point could affect the
time each participant has to make the next change of
direction (COD). For example, in 3CTAR or 3CTAL the
cue was given at the same distance from the next change
of direction (Figure 2), but if a light gate cue was given at
a prescribed interval following the previous COD the
faster one runs the closer the participant gets to the next
COD. Vice versa, a slower participant will receive a light
cue earlier having more time to make the change of direc-
tion. This may result in a participant slowing during the
reactive step, thus slowing their overall time. This would
not be a desired training adaptation. In a team game, mov-
ing as fast as possible in a controlled manner is the de-
sired outcome. Young and Farrow (2013) described the
need for progressing the athlete from CODS, to “generic”,
then to “sport-specific” cues during training. The same
can be assumed for testing. For example, Paul et al.
(2016) found that a human or video stimulus was better
than a light source. This finding, in combination with the
principle of specificity, means the practice of using gener-
ic tests across different sports and skill levels is not ap-
propriate. The results from the present sample of non-
athletic men is that when going to the same side (i.e.
3CTR and 3CTAR) there was a strong positive agreement
r=0.90 (day 1) and r = 0.88 (day 2). Similar values were
seen between 3CTL and 3CTAL (r=0.86 on both days).
The high correlations between reactive and non-reactive
tests in the present study support the need for a more
“sport-specific” cueing system when assessing athletes.
For example, Farrow et al. (2005) reported r = 0.70 be-
tween reactive and standard tests when using a video
simulation of a player in a game situation.

To identify any case of systematic bias Bland Alt-
man plots (Figure 5) were included; bias was not evident
as the points were evenly dispersed above and below the
horizontal mean line. Additionally, to provide evidence in
relation to the mean, a coefficient of variation (CV) score
was calculated for each test on both days. A small per-
centage of the times were equal to the mean. The inclu-
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sions of these additional statistical procedures provide
greater evidence for the conclusions drawn from the basic
ICC and Pearson correlations. Bland Altman plots and
CV provide additional statistical information that should
be included in future test re-test investigations. Areas of
concern in the literature regarding the 3-Cone Test that
this study addresses are inaccuracies. The first example of

an inaccuracy comes from Hoffman et al. (2007). The
3CTR in Figure 1 Hoffman et al. (2007, p. 129), indicates
the runner proceeding to the left (clockwise) when cir-
cling cone C, when, in fact, the runner should be routed
around the cone to the right (counterclockwise). It is like-
ly an error in the figure, but as the first published model it
could be confusing to an uninformed coach.
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In addition to the incorrect path depicted by the Hoffman
et al. (2007) study, comparisons between the current data
and those of Hoffman et al. (2007) should be cautioned,
due to differences in the test, re-test protocols, and no
mention of the statistical analysis used to calculate relia-
bility. Stewart et al. (2014), correctly described the 3-
Cone Test, but unfortunately labeled it the “L-Run (aka 3-

cone drill)”. The L-Run, published by Webb and Lander
(1983), did not include a return to the start line after the
first change of direction (step 2 on Figure 1). The L-run
goes directly around ‘B’ to the right (no step 2 or 3). The
current study provides an accurate account of the original
3-Cone Test. In addition, two previously undescribed
versions (3CTL and 3CTA) are described.
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Figure 5. Bland Altman plots by trial condition.

To our knowledge, the present study is the first to
make direct comparisons between identical tests, with and
without a reaction stimulus using a manual cue. Farrow
et al. (2005) compared a video reactive stimulus and a
planned movement test. They found ICC’s of 0.80, which
falls below the range (0.84-0.90) found in the present
study across the four test versions of the 3-Cone Test.
Morland et al. (2013) examined the use of a pre-planned
route and either a light or a human stimulus, but did not
report any correlations between tests. A consensus exists
that ‘reaction’ remains a critical element of agility. Even
with the high correlations (0.86-0.90) and shared vari-
ances (r’) of 73.9 and 81.0% between the non-reactive
(3CTR and 3CTL) and reactive pairs (3CTAR and
3CTAL), the data confirm differences between agility and
CODS tests. While the differences were not as great as
hypothesized, both the cueing method and timing may
need to be considered. A possible reason for similar re-
sults between the reactive and non-reactive version of
3CTR is that the cue was administered too early, thus
allowing the participant to react and change direction at
nearly the same velocity they were running at during the
non-reactive test. In addition, more than a single reactive
component may be necessary to fully assess agility
(Matlak, et al., 2016). It also may be necessary to calcu-
late ‘segment times’ (including reaction time), as reported

by Spiteri (2015), instead of total test time in order to
establish exactly where time was lost between trials. For
example, a runner may get a bad start or lose balance
during a change of direction - unrelated to the reaction
component of the test. In that case, total time would not
be representative of the influence reaction has on execut-
ing the test as fast as possible. Lastly, the use of a more
sophisticated cueing system that simulates a specific
game situation may be required. For example, the ques-
tion of how much time does a person have to react to the
situation in real-time at the velocity they will be traveling
must be considered. This would include the distance to
the cue. The manual cue given in the current study was at
a distance equal to 2.29 metres from the required change
in direction. This distance may have contributed to the
lack of difference between the reactive (3CTAR/3CTAL)
and non-reactive tests (3CTR/3CTL). A computerized
cueing system, presently found in the new generation of
reactive tests, could randomly provide a visual cue at
various distances from the point of change of direction.

A limitation associated with the present study is
the use of a convenience sample, which is a threat to
external validity and, ultimately, generalizability. Before
using any version of the 3CT, practitioners must first
determine the reliability within their population. A second
limitation was the consistency of maximum effort. The
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participants were asked to refrain from any strenuous
activity the day prior to testing. However, it became obvi-
ous, once the data was analyzed, that a few individuals
provided less than maximal effort on certain trials. In five
of the 40 subjects (12.5%), test times decreased greater
than one second from day 1 to day 2 for at least one test
version. The test results from these participants had a
significant influence on the ICC values. These types of
discrepancies may necessitate re-testing or potential re-
moval from the data set, due to an apparent lack of con-
sistent effort.

In the absence of a “gold standard™ test for agility
and without access to a comparison sample, test valida-
tion in the current study is limited to face validity. The
determination of validity was not the primary focus of the
present study, however; based on a required definition of
agility that incorporates “a rapid whole-body movement
with changing velocity or direction in response to a stimu-
lus” (Sheppard and Young, 2006, p. 922), the 3CTR and
3CTL are deemed reliable CODS tests, requiring future
validation. The reaction variations of the test, 3CTAR and
3CTAL, appear to be reliable options for measuring agili-
ty. Future investigations should attempt to validate these
tests with athletes of different sports and levels of partici-
pation, using either criterion or construct validity.

The current list of agility test options is quite lim-
ited and focused on a small number of sports and perfor-
mance levels (Paul et al., 2015). The majority of these
reactive agility tests employ either expensive video (Far-
row et al., 2005; Gabbett et al., 2007; Serpell et al., 2010;
Spiteri et al,. 2014; Young et al,. 2011) or photocell tim-
ing gate systems (Benvenuti et al., 2010; Green et al.,
2011; Henry et al., 2011; Oliver and Meyers, 2009; Lock-
ie, et al., 2014; Sekulic et al., 2014), crucially; no previ-
ous investigation has compared an existing test to a modi-
fied agility test using a manual cue to initiate a reaction.

Future research should identify a set of valid,
sport/position-specific, developmental, and sex-specific
tests of agility. The use of technology allows for multiple
variations in test patterns that challenge both the temporal
and spatial components described by Chelladurai (1976)
and Sheppard and Young (2006). Video from actual game
play can be used for testing and training purposes, as
Serpell (2010) demonstrated using practice video clips. It
is likely that, in the not too distant future, athletes could
attend virtual training centres and interact with 3-
dimensional images as part of their testing and training
programs, much like a “virtual reality” video game. Con-
versely, alternative “field” accessible tests of agility
should be developed for practitioners at the youth sport
and physical education level. These tests should be valid,
use appropriate technology and include the same charac-
teristics described above.

Conclusion

Agility is dependent upon multiple physical and biome-
chanical attributes and, as researchers begin to consolidate
information from disparate sources, the necessary factors
for developing agility should emerge. The current investi-
gation provides insights into test design, which could be

sport or position-specific. The development of such tests
will also create an opportunity for examining different
training methodologies in order to improve an athlete’s
sport-specific agility.
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Key points

e The commonly used 3-cone test (upside down “L” to
the right”) is a reliable change of direction speed
(CODS) test when evaluating collegiate males.

e A modification of the CODS 3-cone test (upside
down “L” to the left instead of to the right) is also re-
liable for evaluating collegiate males.

e A modification of the 3-cone that includes reaction
and a choice of a cut to the left or right remains reli-
able as now an agility test version in collegiate
males.

e There are moderate to high correlation between the 4
versions of the tests.

e Reaction remains a critical to the design of testing
and training agility protocols, and should be investi-
gated similarly to various athletes including nov-
ice/expert, male/female, and nearly every sporting
event.
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