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Abstract
Background 
and Study Aim

Change of direction speed and agility are typically present in badminton, where players frequently 
shift direction during short, high-intensity rallies. These actions involve coordination, balance, and 
movement control while using the racket and shuttlecock. Although various change of direction 
tests are used in training and evaluation, their relevance to badminton-specific demands remains 
a subject of practical interest. The aim of this study was to develop a modified change of direction 
test that simulates rally conditions in badminton using a racket and shuttlecock, without requiring 
special equipment.

Material and 
Methods

The study included thirty seven male elite and sub elite badminton players (also students). Elite 
athletes’ mean values were (n=21, age: 21.5±1.1 years, height: 179.7±5.1 cm, weight: 70.1±2.2 kg, 
and years in sport: 9.4±1.4). Sub elite athletes’ mean values were (n=16, age: 19.8±1.2 years, height: 
176.1±4.1 cm, weight: 66.88±8.94 kg, and years in sport: 8.6±1.1). The badminton specific shuttle run 
agility test was carried out on a badminton court. The normality of the data distribution, including 
concurrent validity, construct validity, and test retest reliability, was assessed using the Shapiro 
Wilk test for each dataset. The data used to assess concurrent validity were normally distributed, 
even after log10 transformation. The data used to assess construct validity were also normally 
distributed. Therefore, the paired t test was applied to evaluate differences between the groups that 
took part in the BSRAT. The data used to assess test retest reliability were not normally distributed. 
Therefore, reliability was evaluated by comparing BSRAT performance across five test sessions. The 
intraclass correlation coefficient (2 way random model, ICC for measurements) and paired t test 
were used. The alpha level was set at .05.

Results For test retest reliability, we used the log10 transformation of the raw data. The obtained ICC was 
very high (ICC = .89, 95% CI .81–.93). In addition, the paired t test did not show any significant 
difference between the test and retest performances (P = 0.07). Meanwhile, elite athletes completed 
the BSRAT in a shorter time than sub elite athletes (16.13±0.24 and 16.64±0.44 seconds, respectively) 
(P < .000).

Conclusions The findings of this study show that the change of direction test, which has been adjusted to the 
badminton branch, is a valid and reliable measurement method.
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Introduction 
Agility and rapid changes in direction are 

frequently observed in racket sports, where players 
must respond to dynamic and unpredictable 
conditions. In badminton, these movement patterns 
are particularly pronounced due to the short duration 
of rallies, quick transitions, and multidirectional 
footwork. Effective execution of such movements 
requires a combination of neuromuscular 
coordination, postural control, and technical 
proficiency with the racket and shuttlecock.

Badminton involves repeated movements such as 
sudden changes of direction (COD), side-stepping, 

cross-stepping, quick positional adjustments, and 
jumping, often performed at high speed and within 
short time intervals [1, 2]. During a rally, athletes 
typically execute 6 to 12 strokes in 6 to 10 seconds. 
The intensity of racket actions and stroke frequency 
demands the ability to accelerate, decelerate, 
and change direction rapidly [3, 4, 5, 6, 7]. These 
motor abilities contribute directly to success in 
competition. Agility and COD play a central role 
in maintaining coordinated, timely, and efficient 
movement patterns throughout play [8, 9].

Change-of-direction speed, as one component of 
agility, is defined as a pre-planned movement that 
does not require a response to an external stimulus 
[10, 11]. This capacity is influenced by multiple 
factors including sprinting speed, lower limb 
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strength and power, and neuromuscular attributes 
[11, 12]. During directional changes, athletes rely 
on eccentric and concentric muscle actions of 
the lower extremities to control deceleration and 
initiate movement in a new direction. The strength 
and power of the lower limbs are closely associated 
with sprinting performance [13], and a strong 
correlation (r = 0.74) has been reported between 
strength, sprint ability, and COD performance, all 
of which contribute to the athlete’s overall physical 
profile [14].

Badminton is considered a fast-paced and 
competitive sport, with players often gaining an 
advantage by executing quick and precise directional 
changes [15, 16]. This has led coaches and researchers 
to pay closer attention to the assessment of agility 
and COD ability in badminton athletes. A number of 
sport-specific tests have been developed to evaluate 
these qualities [17, 18, 19]. Among them are tests 
with reported validity and reliability, including the 
Abian Intermittent Recovery Badminton Test (r = 
0.88), Badminton Reaction Inhibition Test (r = 0.70), 
Badminton Agility Field Test (r = 0.88), Badcamp 
Agility Test (r = 0.86), and the Specific Shuttle Run 
Test (r = 0.78) [17, 20, 21, 22, 23].

Performance tests are expected not only to detect 
performance differences between athletes, but also 
to incorporate skills that are specific to the technical 
and tactical context of the sport [24]. For example, 
a player’s ability to reposition quickly to the central 
area after a directional change depends on physical 
readiness and sport-specific movement skills. 
Performance tests are often designed to evaluate 
perceptual and reactive capacities [25]. In one study, 
badminton players were asked to respond rapidly 
and accurately to a visual stimulus on a touchscreen, 
and experienced players showed shorter response 
times [25]. In another study, a training intervention 
produced a significant improvement in COD values 
between pre- and post-test assessments among 
badminton athletes [26].

Analysis of research findings has shown that 
various test protocols can effectively measure agility 
and change of direction in badminton players under 
controlled conditions. Researchers emphasize that 
these tests are valuable for evaluating both general 
movement capacity and sport-specific performance 
attributes. At the same time, practical challenges 
such as test complexity, equipment availability, and 
limited simulation of actual rally conditions may 
affect their applicability in training environments. 
These considerations highlight the need for 
assessments that are both functionally relevant 
and adaptable to real-game contexts. Therefore, 
this study aimed to develop a modified change of 
direction test that simulates rally conditions in 
badminton using a racket and shuttlecock, without 
requiring special equipment.

Materials and Methods
Participants
The study included thirty-seven male elite and 

sub-elite badminton players (also students) (elite 
and sub-elite players were at least quarter-finalists 
in national games or athletes at the national team 
level). The athletes participating in the study were 
physically healthy and did not have any serious 
lower-body injuries, such as anterior cruciate 
ligament (ACL), hamstring, meniscus, or ankle 
injuries, or any medical or orthopedic problems. All 
athletes were right-hand dominant and participated 
voluntarily.

The mean values for elite athletes were (n = 21; 
age: 21.5 ± 1.1 years; height: 179.7 ± 5.1 cm; weight: 
70.1 ± 2.2 kg; years in sport: 9.4 ± 1.4). For sub-elite 
athletes, the mean values were (n = 16; age: 19.8 ± 
1.2 years; height: 176.1 ± 4.1 cm; weight: 66.88 ± 
8.94 kg; years in sport: 8.6 ± 1.1).

Before data collection, all participants were 
informed about the purpose, potential benefits, and 
possible risks of the study. Written informed consent 
was obtained from each participant in accordance 
with the Declaration of Helsinki. The study protocol 
was approved by the Research Ethics Committee of 
Karamanoğlu Mehmetbey University (Approval No: 
01-2022/11).

Inclusion criteria for the study
	- Being an elite or sub-elite badminton player
	- Having no physical or mental health problems 

that would prevent the application of the tests
	- Participating in the study voluntarily and 

having signed the voluntary consent form
Exclusion criteria for the study

	- Not being an elite or sub-elite badminton player
	- Having any physical or mental health problems 

that would prevent the application of the tests
	- Participating in the study without volunteering 

or without signing the voluntary consent form
Anthropometric variables
The athletes’ body weights were measured using 

a Gold Master GM-7175R Slim Fit weighing machine 
with ±100 g sensitivity, and their heights were 
measured using a Mesilife MC-210 stadiometer with 
a ±0.5 cm margin of error. The athletes’ body mass 
indices (BMIs) were calculated using the formula: 
weight (kg) divided by height (m²) squared.

Testing Setup
The badminton-specific shuttle run agility test 

(BSRA) was carried out on a rectangular badminton 
court (13.40 m long and 6.10 m wide). During the 
test, the BSRA was performed on one half of the court 
to account for both singles and doubles adaptations. 
The half-court used for testing measured 6.70 m in 
length and 6.10 m in width.

Shuttlecocks were placed in seven different 
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directions from a 20 × 20 cm square located at the 
center of the court. The distances from the center to 
each shuttlecock were as follows:  

P–1: 305 cm,  
1–2 Anterior Right Cross (ARC): 453 cm,  
1–3 Anterior (A): 335 cm,  
1–4 Anterior Left Cross (ALC): 453 cm,  
1–5 Right Lateral (RL): 305 cm,  
1–6 Left Lateral (LL): 305 cm,  
1–7 Right Rear Right Cross (RRRC): 453 cm,  
1–8 Left Rear Left Cross (LRLC): 453 cm,  
1–P Posterior Back Running (PBR): 305 cm.
The directional layout of the BSRA test is 

illustrated in Figure 1.

Figure 1. Badminton Shutle Run Agility Test.

Note. Photocell (P) – 1 (Center); 1–2 Anterior Right 
Cross (ARC); 1–3 Anterior (A); 1–4 Anterior Left 
Cross (ALC); 1–5 Right Lateral (RL); 1–6 Left Lateral 
(LL); 1–7 Posterior Right Cross (PRC); 1–8 Posterior 
Left Cross (PLC); 1–P Posterior Back Running (PBR)

The athletes completed the BSRA test using 
a badminton racket and shuttlecock that met 
international standards. The racket length was 680 
mm, the head length 230 mm, and the grip diameter 
25.4 mm. The photocell device used for the BSRA 
test was a Microgate Witty Wireless Training Timer 
(Bolzano, Italy).

The athlete waits behind the photocell with the 
racket in hand, as shown in Figure 1. When ready, the 
athlete begins by running to the center spot (point 
1). From there, the shuttlecock placed at point 2 is 
either touched or knocked over using the racket. 
The athlete then returns to the center and touches 
the square with one foot before proceeding to point 
3. This pattern continues through points 4, 5, 6, and 
7. After completing the action at point 8, the athlete 
returns to point 1, touches the center square again 
with the foot, and then sprints to the photocell to 

stop the timer.
The spatial configuration of shuttlecock 

placement is illustrated in Figure 2.

Figure 2. Visual of the balls being placed on the 
ground

Badminton-Specific Shuttle Run Agility Test 
(BSRAT)

All athletes performed a general warm-up 
prior to the test. Participants wore well-fitted, 
balanced badminton shoes identical to those used 
in competition. Shoe conditions were checked to 
ensure appropriate surface grip on the testing floor.

The test protocol was demonstrated step by step 
by a qualified coach. Each athlete stood one meter 
behind the photocell with the racket held in their 
dominant hand, as previously shown in Figure 1. The 
sequence of movements was the same regardless of 
whether the racket was held with the right or left 
hand.

Upon breaking the photocell beam, the athlete 
initiated the test. After reaching point 1, he contacted 
the shuttlecock at point 2, then returned to the 
center and touched the square with one foot before 
proceeding to each subsequent point (3 to 8). After 
contacting point 8, the athlete again returned to the 
center square and completed the test by sprinting 
toward the photocell to stop the timer. Start and 
finish lines were located at the same photocell.

Each athlete first completed one familiarization 
trial, followed by five valid trials. Passive rest 
intervals of at least five minutes were provided 
between trials.

The following conditions required test repetition:
a) Performing the route in the wrong order
b) Aborting the test mid-way
c) Deliberately slowing down.
The following actions resulted in time penalties:
a) Failure to touch a shuttlecock: +1 second per 

error
b) Failure to touch the center square with the 

foot: +1 second per error.
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Validity and Reliability Assessment
The performances of 37 badminton players 

were assessed to evaluate concurrent validity. The 
athletes performed the BSRAT on the 1st, 2nd, 
3rd, 4th, and 5th days. The test was completed 
by starting from the initial point, running to the 
center, contacting the shuttlecock in seven different 
directions, returning to the center after each 
attempt, and finishing by stopping the photocell. 
Each athlete completed three trials, and the best 
(shortest) time was used for analysis.

In this study, the Shuttle Run Agility Test (SRAT), 
a change-of-direction (COD) test, was used as a 
reference, as it has long been considered a gold-
standard agility test [17]. However, this test does 
not account for racket and shuttlecock use during 
gameplay. To address this limitation, we aimed to 
replicate the actual competitive environment by 
integrating movement patterns with the badminton 
racket and shuttlecock into the test procedure.

To assess construct validity, the performances of 
all 37 players were compared between two groups. 
The participants were categorized as elite (n = 21; 
age: 21.5 ± 1.1 years) and sub-elite (n = 16; age: 19.8 
± 1.2 years) athletes, all of whom competed either 
on the Turkish national team or at the national elite 
level.

Statistical Analysis
The normality of data distribution for concurrent 

validity, construct validity, and test–retest 
reliability was assessed using the Shapiro–Wilk 
test. The data used to evaluate concurrent validity 
remained normally distributed even after log10 
transformation. The data used for construct validity 
analysis were also normally distributed; therefore, a 
paired t-test was used to compare the performances 
of the groups participating in the BSRAT.

In contrast, the data used to assess test–
retest reliability were non-normally distributed. 
Accordingly, test–retest reliability was evaluated 
using both the intraclass correlation coefficient (ICC; 
two-way random model, ICC for measurements) and 
the paired t-test. The significance level (alpha) was 
set at .05.

Results
To evaluate concurrent validity, the mean 

BSRAT time of elite athletes was 16.13 ± 0.24 
seconds, whereas sub-elite athletes recorded a 
mean time of 16.64 ± 0.44 seconds. This difference 
was statistically significant (t₃₆ = –4.69, p < .001), 
supporting the discriminative power of the test 
between performance levels.

A Spearman’s rho correlation analysis revealed 
strong and positive associations between BSRAT 
performance times and change-of-direction (COD) 
metrics across repeated trials (r = .954, p < .001; r 
= .883, p < .001; r = .847, p < .001; r = .825, p < .001). 
These relationships are visualized in Figure 3, which 
presents a scatterplot of BSRAT performance times 
and COD scores.

Test–retest reliability was assessed using 
log10-transformed data. The intraclass correlation 
coefficient (ICC) was high (ICC = .89, 95% CI = 
.81–.93), indicating strong reliability. The paired 
t-test showed no statistically significant difference 
between test and retest performance (p = .07), 
suggesting stability of the measurements. Figure 
4 displays the Bland–Altman plot, indicating that 
most values fell within the limits of agreement 
and no systemic bias was observed (p = .095). 
Additionally, Figure 5 shows the linear association 
between log10-transformed scores across test days.

Descriptive statistics for the five trials are 
presented in Table 1.

Figure 3. Scatterplot showing correlation between BSRAT and COD performance scores



2025

0606

461

Figure 4. Bland–Altman plot of test–retest BSRAT performance values.

Figure 5. Correlation graph of log10-transformed BSRAT scores across five trials.

Table 1. Mean BSRAT performance values across 
five trials (N = 37)

Trial Mean (s) SD

First Test 16.23 1.66

Second Test 16.11 1.48

Third Test 15.96 1.50

Fourth Test 15.86 1.58

Fifth Test 16.48 1.43

Discussion
This study aimed to assess change-of-

direction performance in badminton athletes by 
incorporating racket handling and shuttlecock 
interaction into an agility-based testing protocol. 
The results demonstrated that elite athletes 
completed the BSRAT in significantly shorter times 
(16.13 ± 0.24 s) compared to sub-elite athletes 

(16.64 ± 0.44 s), supporting both the concurrent 
and construct validity of the test. The observed 
differences in performance suggest that the BSRAT 
can differentiate between athlete levels, potentially 
reflecting variations in movement efficiency, 
technical execution, and response coordination 
under sport-specific conditions.

Agility and change-of-direction (COD) speed 
are often mistakenly treated as interchangeable 
with linear speed; however, previous research 
has shown that they represent distinct physical 
attributes [27]. Sprint-focused training programs 
do not significantly improve COD performance, 
and similarly, agility-specific training has minimal 
effect on linear sprinting speed [28]. These findings 
suggest that COD and agility should be addressed 
through targeted and sport-specific conditioning 
protocols. In the context of badminton, where play 
is characterized by high-frequency directional 



462

   PHYSICAL 
  EDUCATION 
OF STUDENTS

changes and reactive movement patterns, agility 
is a particularly relevant performance factor. The 
current study confirms this distinction, as BSRAT 
results differentiated elite from sub-elite players 
based on movement execution that involved agility-
specific tasks rather than linear speed.

Despite this, many existing tests for badminton 
performance rely on general movement patterns 
or use non-specific external stimuli that do not 
reflect the actual demands of match play [17, 20, 22, 
29]. Some studies have incorporated sensor-based 
systems or light cues to simulate reactive scenarios 
[17, 22], while others have focused exclusively 
on pre-planned COD performance under time 
pressure [20, 29]. Several recent publications have 
introduced test batteries aiming to evaluate agility 
and directional speed with greater sport specificity 
[17, 30, 31, 32]. In contrast to these methods, the 
present study integrated both racket handling and 
shuttlecock interaction into the BSRAT design, 
making the test execution more closely aligned with 
real badminton rallies.

For instance, Torres-Luque et al. [31] developed 
a test that allows differentiation between match 
winners and losers by capturing tactical and 
technical parameters during rallies, demonstrating 
high reliability (ICC = 0.87). Similarly, the Badcamp 
Agility Test has shown high concurrent and construct 
validity as well as test–retest reliability (ICC = 0.93) 
for badminton players [17]. The Badminton Reaction 
Inhibition Test (BRIT) has also been validated as a 
reliable tool for assessing reaction time in athletes 
and is considered suitable for use in performance-
oriented training programs [23]. In addition, studies 
examining directional acceleration and player load 
have reported high reliability for COD assessment 
protocols based on multidirectional movement 
patterns [33]. Another study that simulated in-
game strokes and movement patterns developed a 
high-validity interval protocol for replicating rally 
dynamics (ICC = 0.89) [29]. Consistent with these 
findings, the present study demonstrated that the 
BSRAT not only achieves high reliability (ICC = 0.89), 
but also reflects the integrated technical demands 
of actual match play, making it applicable for both 
assessment and training purposes.

The findings of this study confirmed that the 
BSRAT demonstrated high validity and reliability, 
consistent with previous research on badminton 
agility assessments [17, 20, 22]. However, the current 
test protocol includes several distinctive features 
compared to existing methods that rely on sensors, 
infrared beams, or stimulus-based equipment.

First, the BSRAT incorporates the use of a 
badminton racket, which is central to actual in-
game performance but often omitted in previous 
agility studies. Including the racket aligns the test 
more closely with the technical and biomechanical 
demands of real match situations.

Second, the test setup is inexpensive and 
practical, requiring only standard badminton 
equipment and a court. It does not depend on costly 
devices or external sponsorship, making it accessible 
for widespread implementation.

Third, the structure of the BSRAT replicates the 
rhythm and movement patterns of competitive 
play. Athletes are required to perform racket-based 
footwork, return to the center after each directional 
movement, and execute shuttlecock contacts across 
the court—mimicking the demands of actual rallies.

As emphasized in previous studies [34], the 
alignment between test procedures and real-
game scenarios is crucial, as performance during 
simulated match conditions offers more meaningful 
insight than isolated training metrics.

Unlike closed-skill sports, open-skill sports 
such as badminton are influenced by constantly 
changing environmental conditions, including 
player behavior, match dynamics, and competition 
demands. Athletes must therefore develop not 
only the ability to change direction quickly but 
also to anticipate movement scenarios for optimal 
performance. Although numerous agilities, sprint, 
and change-of-direction (COD) tests have been 
developed for badminton, it is essential that such 
tests replicate the physical and technical demands of 
actual match play. The present study demonstrated 
that the BSRAT is a valid and reliable tool, designed 
to capture the multifaceted requirements of 
badminton-specific performance.

The BSRAT protocol developed in this study 
offers both methodological and practical advantages 
compared to existing badminton agility tests. While 
Loureiro and De Freitas [17] reported high test–retest 
reliability for their COD protocol, their test did not 
include racket use or simulate stroke-return actions, 
limiting its sport-specific validity. Van de Water 
et al. [23] focused on cognitive variables such as 
visual reaction and decision-making, showing high 
repeatability and theoretical value. However, their 
laboratory-based tests lack integration with actual 
physical demands, reducing ecological validity. 
Similarly, the AIR-BT test proposed by Abián-Vicén 
et al. [20] provides useful information on aerobic 
endurance through incremental loading, but does 
not fully represent badminton’s performance profile, 
which consists of brief, high-intensity movements 
with frequent directional changes.

In contrast, the BSRAT integrates technical 
(racket–shuttle interaction), motor (directional 
acceleration and deceleration, center return), and 
procedural (timing, error criteria) elements within 
a single field-based protocol. This multidimensional 
structure enhances ecological validity and 
applicability for both assessment and training. The 
use of photocell-based timing eliminates manual 
stopwatch bias, and the inclusion of clear error 
definitions increases standardization and reduces 
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inter-rater variability. The half-court setup (6.70 
× 6.10 m) is suitable for both singles and doubles 
contexts, supporting its flexibility for applied 
use. Moreover, its low equipment requirements (a 
standard racket, shuttlecock, and photocell) make it 
logistically accessible.

When compared with previous methods, 
Loureiro and De Freitas [17] provided a simple and 
reliable protocol for agility, but without technical 
integration. Van de Water et al. [23] advanced the 
evaluation of cognitive skills, but without physical 
context. Abián-Vicén et al. [20] contributed to aerobic 
capacity testing, though with limited relevance for 
intermittent rally patterns. Each approach addresses 
specific performance components. The BSRAT aims 
to combine technical and motor elements within 
a game-representative format, offering a practical 
alternative for agility evaluation in badminton.

Nevertheless, the BSRAT does not measure 
physiological or pure cognitive variables and should 
be used alongside complementary assessments 
to form a comprehensive profile. It is also 
recommended that the test be administered three 
times, with the best result used for interpretation, 
in order to optimize reliability.

Limitations of the Study
This study has several limitations. First, the 

sample size was relatively small, which may limit 
the generalizability of the findings. Future studies 
should include a larger number of participants, 
particularly at the senior level, to enhance the 
evaluation of change-of-direction performance and 
the validity of the protocol. Second, the current 
research focused exclusively on adult badminton 
players. Therefore, similar investigations should 
be conducted with younger athletes of varying age 
groups and performance levels to assess age-related 
applicability and scalability of the test.

Further limitations relate to the scope of the 
BSRAT itself. The test does not include direct 
measurement of physiological variables such as 
aerobic or anaerobic capacity (e.g., VO₂max, blood 

lactate concentration). As a result, test completion 
time cannot be used to draw conclusions about 
physiological performance parameters. Additionally, 
the current version of the protocol does not include a 
distinct metric for reaction time. The main outcome 
variable is total completion time, which reflects a 
combination of technical, physical, and motor skills 
but does not isolate reactive ability.

To directly assess reaction time, the BSRAT 
would need to be modified to incorporate 
randomized visual or auditory stimuli that trigger 
directional changes. This would allow measurement 
of reaction-specific variables such as latency from 
stimulus onset to movement initiation. Without 
such adaptations, any conclusions about reaction 
time based on BSRAT results remain indirect and 
limited.

Conclusions
The results of this study confirm that the 

Badminton Shuttle Run Agility Test (BSRAT) is a 
valid and reliable protocol for assessing change-
of-direction performance in badminton players. 
The test incorporates essential technical and 
motor elements of actual gameplay, such as racket 
handling, directional changes, and return-to-center 
movement. Its practical advantages include simple 
setup, low cost, and ecological validity. Although 
the BSRAT does not directly measure physiological 
or reaction-time variables, it can be effectively used 
as part of a broader performance assessment battery 
in both training and research contexts.

Acknowledgments
The authors sincerely thank all participants for 

their involvement and contribution to this study. 
This research did not receive any specific grant or 
external funding.

Conflicts of Interest
The authors declare no conflicts of interest.

References
1.	 Kuntze G, Mansfield N, Sellers W. A biomechanical 

analysis of common lunge tasks in badminton. 
Journal of Sports Sciences, 2010;28(2): 183–191. 
https://doi.org/10.1080/02640410903428533

2.	 Park SK, Lam WK, Yoon S, Lee KK, Ryu J. Effects 
of forefoot bending stiffness of badminton shoes 
on agility, comfort perception and lower leg 
kinematics during typical badminton movements. 
Sports Biomechanics, 2017;16(3): 374–386. 
https://doi.org/10.1080/14763141.2017.1321037

3.	 Hermilasari, Irianto, Gondo AA. The effects 
of eccentric strengthening exercises on foot 
alignment change, malleolus height and 

agility level of junior badminton players in 
Makassar. Enfermería Clínica, 2020;30: 104–110. 
https://doi.org/10.1016/j.enfcli.2019.07.045

4.	 Cabello Manrique D, González-Badillo JJ. Analysis 
of the characteristics of competitive badminton. 
British Journal of Sports Medicine, 2003;37(1): 62–66. 
https://doi.org/10.1136/bjsm.37.1.62

5.	 Singh J, Raza S, Mohammad A. Physical 
characteristics and level of performance in 
badminton: a relationship study. J Educ Pract. 
2011;2(5):6-10. 

6.	 Laffaye G, Phomsoupha M, Dor F. Changes in the 
Game Characteristics of a Badminton Match: A 
Longitudinal Study through the Olympic Game 
Finals Analysis in Men’s Singles. Journal of Sports 



464

   PHYSICAL 
  EDUCATION 
OF STUDENTS

Science & Medicine, 2015;14(3): 584–590.
7.	 Lee JJJ, Loh WP. A state-of-the-art review 

on badminton lunge attributes. Computers 
in Biology and Medicine, 2019;108: 213–222. 
https://doi.org/10.1016/j.compbiomed.2019.04.003

8.	 Polman R, Walsh D, Bloomfield J, Nesti M. 
Effective conditioning of female soccer players. 
Journal of Sports Sciences, 2004;22(2): 191–203. 
https://doi.org/10.1080/02640410310001641458

9.	 Walklate BM, O’Brien BJ, Paton CD, Young W. 
Supplementing Regular Training With Short-
Duration Sprint-Agility Training Leads to 
a Substantial Increase in Repeated Sprint-
Agility Performance With National Level 
Badminton Players. Journal of Strength and 
Conditioning Research, 2009;23(5): 1477–1481. 
https://doi.org/10.1519/JSC.0b013e3181b339d9

10.	 Brughelli M, Cronin J, Levin G, Chaouachi A. 
Understanding Change of Direction Ability in 
Sport: A Review of Resistance Training Studies. 
Sports Medicine, 2008;38(12): 1045–1063. 
https://doi.org/10.2165/00007256-200838120-00007

11.	 Young WB, James R, Montgomery I. Is muscle 
power related to running speed with changes of 
direction? The Journal of Sports Medicine and Physical 
Fitness, 2002;42(3): 282–288.

12.	 Castillo-Rodríguez A, Fernández-García JC, 
Chinchilla-Minguet JL, Carnero EÁ. Relationship 
Between Muscular Strength and Sprints with 
Changes of Direction. Journal of Strength and 
Conditioning Research, 2012;26(3): 725–732. 
https://doi.org/10.1519/JSC.0b013e31822602db

13.	 Wisløff U, Castagna C, Helgerud J, Jones R, Hoff 
J. Strong correlation of maximal squat strength 
with sprint performance and vertical jump 
height in elite soccer players: Figure 1. British 
Journal of Sports Medicine, 2004;38(3): 285–288. 
https://doi.org/10.1136/bjsm.2002.002071

14.	 Suarez-Arrones L, Gonzalo-Skok O, Carrasquilla 
I, Asián-Clemente J, Santalla A, Lara-Lopez P, et al. 
Relationships between Change of Direction, Sprint, 
Jump, and Squat Power Performance. Sports, 2020;8(3): 
38. https://doi.org/10.3390/sports8030038

15.	 Phomsoupha M, Laffaye G. The Science of 
Badminton: Game Characteristics, Anthropometry, 
Physiology, Visual Fitness and Biomechanics. 
Sports Medicine, 2015;45(4): 473–495. 
https://doi.org/10.1007/s40279-014-0287-2

16.	 Sheppard JM, Young WB. Agility literature 
review: Classifications, training and testing. 
Journal of Sports Sciences, 2006;24(9): 919–932. 
https://doi.org/10.1080/02640410500457109

17.	 Loureiro LDFB, De Freitas PB. Development 
of an Agility Test for Badminton Players and 
Assessment of Its Validity and Test–Retest 
Reliability. International Journal of Sports 
Physiology and Performance, 2016;11(3): 305–310. 
https://doi.org/10.1123/ijspp.2015-0189

18.	 Wong TKK, Ma AWW, Liu KPY, Chung LMY, 
Bae YH, Fong SSM, et al. Balance control, agility, 
eye–hand coordination, and sport performance 
of amateur badminton players: A cross-

sectional study. Medicine, 2019;98(2): e14134. 
https://doi.org/10.1097/MD.0000000000014134

19.	 Yeung WCV, Bishop C, Turner AN, Maloney SJ. 
Does a Loaded Warm-Up Influence Jump Asymmetry 
and Badminton-Specific Change of Direction 
Performance? International Journal of Sports 
Physiology and Performance, 2021;16(4): 578–584. 
https://doi.org/10.1123/ijspp.2020-0313

20.	 Abián-Vicén J, Bravo-Sánchez A, Abián P. AIR-BT, 
a new badminton-specific incremental easy-to-use 
test. Cè E (ed.) PLOS ONE, 2021;16(9): e0257124. 
https://doi.org/10.1371/journal.pone.0257124

21.	 Edmizal E, Soniawan V. Development Analysis 
of Badminton Specific Agility Test. In: Proceedings 
of the 1st Progress in Social Science, Humanities 
and Education Research Symposium (PSSHERS 
2019), Padang, Indonesia: Atlantis Press; 2020. 
https://doi.org/10.2991/assehr.k.200824.106 

22.	 Wira Yudha Kusuma D. Introducing a 
New Agility Test in Badminton. American 
Journal of Sports Science, 2015;3(1): 18. 
https://doi.org/10.11648/j.ajss.20150301.14

23.	 Van De Water T, Huijgen B, Faber I, Elferink-
Gemser M. Assessing Cognitive Performance in 
Badminton Players: A Reproducibility and Validity 
Study. Journal of Human Kinetics, 2017;55(1): 149–
159. https://doi.org/10.1515/hukin-2017-0014

24.	 Bapiran M, Rajabi H, Yousefi M. Designing of the 
specific anaerobic power test for basketball. Sport 
Physiology, 2015; 7[27]: 31–44.

25.	 Loureiro Jr. LDFB, Freitas PBD. Influência do 
nível de desempenho de jogadores de badminton 
em aspectos neuromotores durante uma 
tarefa de apontar um alvo. Revista Brasileira 
de Medicina do Esporte, 2012;18(3): 203–207. 
https://doi.org/10.1590/S1517-86922012000300014

26.	 Chua MT, Chow KM, Lum D, Tay AWH, Goh WX, 
Ihsan M, et al. Effectiveness of On-Court Resistive 
Warm-Ups on Change of Direction Speed and 
Smash Velocity during a Simulated Badminton 
Match Play in Well-Trained Players. Journal of 
Functional Morphology and Kinesiology, 2021;6(4): 
81. https://doi.org/10.3390/jfmk6040081

27.	 Tsitskaris G, Theoharopoulos A, Garefis A. [2003]. 
Speed, speed dribble and agility of male basketball 
players playing in different positions. Journal of 
Human Movement Studies, 2020; 45[1]: 21–30.

28.	 Young WB, McDOWELL MH, Scarlett 
BJ. Specificity of Sprint and Agility 
Training Methods: Journal of Strength and 
Conditioning Research, 2001;15(3): 315–319. 
https://doi.org/10.1519/00124278-200108000-00009

29.	 Chia JS, Chow JY, Barrett LA, Burns SF. 
Reliability of a Novel Badminton Intermittent 
Exercise Protocol. Research Quarterly for 
Exercise and Sport, 2019;90(4): 487–496. 
https://doi.org/10.1080/02701367.2019.1620911

30.	 Guo SZ, Mohamad NI, Zakaria J, Yu L, Malek 
NFA. Reliability and Validity of Badminton 
Special Speed Training Method toward Success 
Score and Time Perception Predictive Skills 
Performance of Badminton Players. Journal of 



2025

0606

465

Physics: Conference Series, 2021;1793(1): 012059. 
https://doi.org/10.1088/1742-6596/1793/1/012059

31.	 Torres-Luque G, Blanca-Torres JC, Giménez-Egido 
JM, Cabello-Manrique D, Ortega-Toro E. Design, 
Validation, and Reliability of an Observational 
Instrument for Technical and Tactical Actions in 
Singles Badminton. Frontiers in Psychology, 2020;11: 
582693. https://doi.org/10.3389/fpsyg.2020.582693

32.	 Salimin N, Jani J, Izwan Shahril M, Elumalai G. 
Validity and Reliability of Comprehensive Assessment 
Instruments for Handball and Badminton Games in 
Physical Education. Asian Social Science, 2015;11(23): 
p12. https://doi.org/10.5539/ass.v11n23p12

33.	 J. Wylde M, B.C. Lee M, Chee Yong L, J. Callaway 
A. Reliability and validity of GPS-embedded 
accelerometers forthe measurement of badminton 
specific player load. Journal of Trainology, 2018;7(2): 
34–37. https://doi.org/10.17338/trainology.7.2_34

34.	 Alder DB, Broadbent DP, Stead J, Poolton J. 
The impact of physiological load on anticipation 
skills in badminton: From testing to training. 
Journal of Sports Sciences, 2019;37(16): 1816–1823. 
https://doi.org/10.1080/02640414.2019.1596051

Information about the authors:

Ömer Özer; (Corresponding Author); PhD.; https://orcid.org/0000-0002-7384-4760; besyo4307@gmail.com; 
Faculty of Sport Science, Bandırma Onyedi Eylül University; Balıkesir/Bandırma, Turkey. 

Recep Soslu; PhD.; https://orcid.org/0000-0003-3751-063X; recepsosli@gmail.com; Faculty of Sports 
Sciences, Karamanoğlu Mehmetbey University; Karaman, Turkey. 

Osman Uyhan; https://orcid.org/0000-0002-2346-1470; uyhanosman23@gmail.com; Institute of Health 
Science, Bandırma Onyedi Eylül University; Balıkesir/Bandırma, Turkey. 

Meltem Devrilmez; https://orcid.org/0000-0003-2347-0673; meltemdevrilmez@gmail.com; Institute of 
Health Science Karamanoğlu Mehmetbey University; Karaman, Turkey. 

Erhan Devrilmez; PhD.; https://orcid.org/0000-0002-5136-7510; erhandevrilmez@gmail.com; Faculty of 
Sport Science, Karamanoğlu Mehmetbey University; Karaman, Turkey.

Cite this article as:  
Özer Ö, Soslu R, Uyhan O, Devrilmez M, Devrilmez E. Specific change of direction test for badminton players: 
badminton shuttle run agility test. Physical Education of Students, 2025;29(6):457–465. 
https://doi.org/10.15561/20755279.2025.0603

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited  
http://creativecommons.org/licenses/by/4.0/deed.en

Received: 19.10.2025

Accepted: 21.11.2025; Published: 30.12.2025


	Specific change of direction test for badminton players: badminton shuttle run agility test. Ömer Özer, Recep Soslu, Osman Uyhan, Meltem Devrilmez, Erhan Devrilmez
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgments
	Conflicts of Interest
	References
	Information about the authors
	https://doi.org/10.15561/20755279.2025.0603


