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Abstract: 
The upright body position, the movements of the body segments, and any human 
activity require a certain level of motor skills. The quality of motor skills and the 
pace of their development (under the influence of training) directly affect human 
daily activities, as well as human health status. In sports, they are directly related to 
the result, whereas, in team sports, speed and agility are perhaps the most important 
ones. However, finding an acceptable definition of agility is most likely the result of 
the influence of various factors from different disciplines of sports science, which 
affect the manifestation of agility. The most accepted definition of agility is the rapid 
movement of the whole body with a change in speed or direction of movement in 
response to a certain stimulus, whereas examples of agility assessment protocols 
are 505, T-test, Step aside, Zigzag test. Of all the agility tests mentioned, the 505 test 
is the most commonly used for testing both junior and elite athletes. The test itself 
has the most possibilities for modification since only small corrections can take into 
account the specifics of the sports. In sports, there is an increasing tendency to save 
athletes from long testing procedures and to test as many motor skills as possible 
in the shortest possible time, thus the new tests need to be as effective as possible. 
Therefore, this paper aims to propose a future modification of the 505 test to test 
other motor skills in addition to agility by using modern technology.
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INTRODUCTION

The upright body position, the movements of the body segments, and 
any human activity require a certain level of motor skills. They represent 
the human ability to establish movement and solve motor actions that 
are set as a task or need [1]. Motor abilities combine biochemical and 
functional processes, as well as psychological characteristics that are limited 
by the human neuromuscular system [2]. As a result, motor skills 
represent a wide research field. The quality of motor skills and the pace 
of their development (under the influence of training) directly affect 
human daily activities, as well as their health status. In contrast, in sports, 
they are directly related to achieving top results. Analytically, motor skills 
are described as abilities of strength, speed, power, endurance, coor-
dination, flexibility, and agility [3].
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There is no consent in scientific publications about 
the definition of agility. Agility is traditionally defined as 
the ability to quickly change direction [4], but also the 
ability to change direction quickly and accurately [5]. 
In some publications, the authors have included in the 
definition a change of movement direction of the whole 
body, as well as rapid movements and a change of move-
ment direction of the extremities [6].

Therefore, agility is not easy to define, since it rep-
resents a synthesis of almost all physical abilities that 
an athlete possesses. In accordance, agility is manifested 
in several forms, ie in (1) horizontal changes in the 
direction of the whole body, such as body maneuvers or 
avoiding the opponent; (2) vertical changes in the direc-
tion of the whole body, such as jumping and skipping, 
and (3) rapid movements of certain parts of the body 
that control props in sports, such as tennis, hockey, 
squash [7]… In the recent decades a more comprehen-
sive classification of agility appears, as well as addressing 
the multiple factors included in the classification of agil-
ity. In more detail, they state that there are two main 
components of agility - (1) change of direction speed 
(CODS) and (2) perceptual and decision-making factors 
[8]. Within these two main components, there are sub-
components, shown in Figure 1. 

A critical review of the literature has proposed the 
following definition of agility: "... rapid movement of the 
whole body with a change of direction speed in response 
to a stimulus" [9, 10].

Externally, movements with a change of direction are 
characterized by acceleration of movement, deceleration 
of movement, and different degrees of change of direc-
tion. Since the movement is performed at the maximum  

possible speed, the most common features in the tasks 
for assessing agility (tests) are fast movements from the place 
(start), acceleration, deceleration to relative stop, and later 
changes of direction and acceleration after changes of direc-
tion. This sequence of changing movement characteristics 
is performed at least once (as in test 505, for example) or, 
depending on the task, repeated three to ten times (some-
times more than 10 times). From the aspect of motor abili-
ties, the characteristics of strength (maximum strength and 
rate of force development) are important for the successful 
movement at the start, strength is important for acceleration 
and deceleration of movement, and coordination is impor-
tant for the change of direction and movement technique.  
Success in agility tasks depends on different participation of 
strength and power, as motor abilities in changed movement 
conditions, ie it depends on coordination as a motor ability.

On the other end of the definition, in which agility 
is seen as a complex ability, suggest that it consists of: a) 
perceptual and decision factors - observation, prediction, 
and assessment of the situation and b) speed of change of 
direction - movement technique, speed, leg muscle char-
acteristics and anthropometric characteristics [8]. In this 
determination, it can be noticed that for the successful 
manifestation of agility, in addition to perceptual factors, 
the characteristics of the leg muscles and morphological 
characteristics are also important. Based on the previously 
reported definitions, one can see the extreme complexity 
of agility as a motor ability because, in different scope and 
intensity, it includes the characteristics of morphological 
and psychological characteristics and motor abilities. The 
complexity of agility is reflected in the open character of 
motor skills [11], ie in the rapid change of direction in 
response to a stimulus [9].

 

 

Figure 1 – Components of agility [8, 9, 10] 

 Figure 1 – Components of agility [8, 9, 10]
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The assessment of agility is performed by various tests 
that contain acceleration, deceleration, and change of 
direction, and test protocols involve more or less specific 
patterns of movement (complexity of movement) con-
cerning the movement characteristics in certain sports 
and disciplines such as football, basketball, handball, 
volleyball, tennis, etc. Examples of agility assessment 
protocols include 505 test, T-test, Step aside, Zigzag test, 
etc. [12]. It is clear that these tests contain the speed of 
running and changing direction, but the result obtained 
by measuring these tests is calculated as a result that 
shows us the agility of the subjects, although in all these 
cases we have given distances 5, 10, 15, 20 or 30 meters.  
The distance that the participant should run in the 
shortest possible time is different, primarily due to the 
sport in which the participant is engaged or his age.

Of all the agility tests mentioned, 505 test is the most 
commonly used in agility tests in both the junior and 
senior categories [7]. It is very efficient since the width of 
one athletic track and the length of 25m are enough for 
measurement. The test itself has the most possibilities 
for modification since only small corrections can take 
into account the specifics of the sports [13].

In this regard, this paper aims to propose a future 
modification of the 505 test to test other motor skills in 
addition to agility by using modern technology.

2. METHODS

For the purposes of this study, a bibliographic-
descriptive method was used. Literature search was 
conducted with following services: PubMed, Google, 
Google Scholar and Kobson. The keywords for searching 
the appropriate literature were: speed, agility, 505 agility 
test, running speed, human motor skills. 

3. RESULTS AND DISCUSION

The possibilities for modification of the 505 test are 
numerous. This test consists of parts that can be evaluat-
ed and that the specificity entered is crucial for research 
in a particular sport [14]. Viewed from the angle of change 
in the performance of participants after several consecu-
tive repetitions of the same test, it can be determined 
how the measured ability changes [15]. In this regard, 
the speed at 5m or 10m, time to change direction, or 
response to an external stimulus may be introduced. 
The first part of the standard 505 test (10m), which rep-
resents the distance for increasing speed, and which is 

not measured, provides a possibility for modification. 
For example, measuring the speed at 10m, as well as at 
the first 5m can be introduced. As a result, this modi-
fication would provide two results in the same attempt 
(test), namely the results of speed at 5m and 10m, while 
measuring agility.

Therefore, measuring two abilities in one test will 
reduce the testing time and consequently the workload 
of the participants (e.g. elite athletes). Such test should 
require further evaluation, as well as a new name (such 
as modified 505 test i.e. M505 test).

The following instruments would be used for testing: 
computerized photocell system, Martin anthropometer, 
In body 720 bioimpedance. On the first day, morphological 
characteristics would be tested, as well as speed testing 
at 10m with a checkpoint time at 5m and a standard 
505 agility test results. The morphological characteristics 
that would be measured are body height, body weight, as 
well as body composition - muscle tissue, adipose tissue, 
and the ratio of mass to body height (BMI).

3.1. SPRINT TESTS

Assessment of the paticipants' speed would be per-
formed by a 10-meter running test, within which the 
variables time at 5m and 10m would be monitored. In 
this test, the participants would have to run a 10-meter-
long track by moving from a high start, in the shortest 
possible time. In addition to measuring the running 
time at 10m, this test would also measure the running 
time needed to cross the first 5 meters. Measurement of 
running speed at 5m and 10m, respectively, would be 
performed using a computerized system of photocells. 
Participants would begin the task at their convenience. 
Before the measurement, the subjects would have one 
pretest attempt, followed by two test attempts.

3.2. 505 TEST

Participants would have the task to cross the distance 
between the markers 15m apart in the shortest possible 
time. A computerized photocell system for measuring 
time will be placed at the tenth meter (Figure 2). Sub-
jects will try to achieve maximum acceleration from the 
start line to the photocell (10m), then stop behind the 
line of the second marker, change direction for 180 
degrees, and sprint again to the finish line (5m). The 
total distance in this task is 20 meters (10m run-up, and 
2x5m measuring distance).
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Figure 2. Movement of subjects during the 
performance of the agility assessment test in 505 test

Before measuring, the participants should have one 
pretest attempt, followed by two test attempts turning 
on the same leg. The second day of testing would take 
place after three days of rest, with a modified 505 test. 
These results would be taken to determine the validity 
of the test.

3.3. MODIFIED 505 TEST

Participants would have the task to cross the distance 
between the markers 15 m apart in the shortest possible 
time. A computerized photocell system for timing will 
be installed at the starting line, at the 5th meter, and at 
the 10th meter. Markers are also placed 15 meters from 
the start. Participants would move from the starting line 
after the sign that the system is ready and based on their 
own decision when to start the test. Participants would 
try to run their maximum from the start line, and then 
stop behind the line of the second marker, turn 180 
degrees, and sprint again, maximally accelerating to the 
finish line (5 m).

Figure 3. Movement of subjects in the modified  
M505 test with photocell positions (red arrows F)

The total distance in this task would be 20 meters. 
The time is recorded with photocells in the first 5m at 
10m and then, as in the standard 505 test, the time of 
the last 5m, changing the direction by 180 degrees and 
returning to the second marker. Each participant would 
repeat the test three times.

4. CONCLUSION

For decades, testing has been a basic means of con-
trolling the physical status of athletes. Over time, the 
tests were changed and evaluated following the needs 
or new technologies that both improved the quality and 
facilitated their performance. Testing that has been 
done with teams of athletes for several days has now 
been reduced to a couple of hours. It is expected that 
by evaluating this modified 505 test, a new test will 
emerge that will provide the results of speed and agility 
in only one measurement, thus shortening the testing 
time and strain on the athletes. The use-value of this test is 
reflected in the fact that in most sports games, basketball, 
football, handball, volleyball, distances of 5m and 10m 
are incorporated, which are important and the basis of 
movement in the game. In all mentioned sports except 
football, these are also the dominant distances.

The speed at these distances, as well as agility could 
be tested simultaneously in the modified 505 test. As a 
result, in some critical periods of the competition, the 
modified 505 test could provide answers to the coaches 
about these abilities that directly affect the team's game.
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