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ABSTRACT 

The development of coordination abilities is a central condition for the effective technical and 

tactical preparation of young badminton players. Badminton combines rapid accelerations, 

multidirectional footwork, sudden braking, lunges, jumps, precise racket control, visual 

tracking and fast decision-making. These actions require the athlete to continuously regulate 

body position in space, differentiate muscular effort, maintain dynamic balance and rapidly 

reorganize movement in response to an unpredictable shuttle trajectory. The purpose of this 

thesis is to substantiate a practical methodology for developing the coordination abilities of 

young badminton players through special physical exercises and to identify the principles, 

exercise groups, progression rules and assessment tools that can be incorporated into regular 

training. The work is based on an analytical synthesis of contemporary scientific literature on 

badminton-specific agility, balance, plyometric preparation, core stability, visual reaction and 

cognitive-motor training. A staged twelve-week model is proposed in which basic movement 

control is followed by increasingly complex reactive and badminton-specific tasks. The 

methodology emphasizes age appropriateness, movement quality, variability, bilateral 

execution, progressive complexity, recovery and transfer from isolated coordination drills to 

sport-specific footwork and racket actions. Because no new human-subject experiment is 

reported here, the practical model should be viewed as an evidence-informed methodological 

framework that can be tested and adapted in sports schools and badminton clubs. 

 

KEYWORDS: Badminton; young athletes; coordination abilities; special physical exercises; 

agility; balance; reaction time; footwork; motor control; youth sports training. 

 

INTRODUCTION 

Modern badminton is a highly dynamic racket sport in which technical execution is inseparable 

from rapid movement organization. During a rally, a player must identify the direction and 

speed of the shuttle, select an appropriate response, move efficiently to the hitting zone, 

stabilize the body, execute the stroke and recover toward a tactically advantageous base 

position. These operations are performed within very short time intervals. The review by 

Phomsoupha and Laffaye characterizes badminton as an intermittent high-intensity sport with 

substantial physiological, visual and biomechanical demands, while Ooi and colleagues showed 

that badminton performance also depends on explosive power, strength and sport-specific 

movement qualities [1, 2]. For young players, however, the ability to coordinate these 

components is particularly important because inefficient movement patterns learned at an 

early stage may later limit technical development. 
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Coordination is not a single isolated motor quality. In badminton it includes spatial orientation, 

dynamic and static balance, reaction to visual stimuli, rhythm, movement differentiation, 

coupling of upper- and lower-limb actions, adaptation to changing situations and the ability to 

reorganize movement after an unexpected stimulus. A young player may possess adequate 

speed but still arrive late to the shuttle if the first step is poorly organized; similarly, sufficient 

leg strength does not guarantee effective court coverage if the athlete cannot control braking, 

body alignment and rapid transition between movement directions. Therefore, the training of 

coordination should not be reduced to general agility drills. It must be linked to the perceptual 

and movement structure of badminton. 

Recent evidence supports an integrated approach. A 2024 systematic review and meta-analysis 

of plyometric training in badminton found improvements in power, agility, speed and balance, 

although the certainty of evidence varied and reaction-time effects were not consistently 

significant [3]. In young badminton players, the combination of balance and plyometric training 

has been shown to improve change-of-direction performance and dynamic postural control 

more effectively than plyometric training alone in several outcomes [4]. Research on adolescent 

players also indicates that core-strength training can improve dynamic balance and core 

endurance [5]. These findings suggest that coordination development should combine multiple 

training means rather than rely on a single exercise category. 

The perceptual component of coordination is equally significant. Badminton is an open-skill 

sport, meaning that the athlete must continuously adjust movement to external information. In 

2026, Bai and Selvanayagam reported that dual-task agility-ladder training, in which 

movement drills were paired with a reactive visuomotor task, produced specific benefits for 

reaction performance in adolescent badminton players [6]. A separate 2026 study of under-12 

badminton players demonstrated that visual-reaction training integrated with badminton 

footwork could improve reaction and movement performance [7]. Such evidence strengthens 

the methodological argument that young athletes should gradually progress from pre-planned 

movements to reactive and decision-based tasks. 

The methodological problem is therefore to organize special physical exercises in a sequence 

that develops movement control without excessive fatigue or premature specialization. Young 

athletes require sufficient repetition to stabilize motor patterns, but they also need variability 

so that coordination remains adaptable rather than rigid. The present thesis addresses this 

problem by proposing a structured system in which coordination exercises are selected 

according to their functional relationship with badminton footwork, balance, visual reaction 

and technical execution. 

 

THEORETICAL BASIS OF COORDINATION TRAINING IN YOUNG BADMINTON PLAYERS 

The functional structure of badminton movement explains why coordination training must be 

multidimensional. Court movement is based on repeated transitions between a central or semi-

central position and the front, side and rear zones. The player accelerates, performs crossover 

or chasse steps, executes a lunge or jump, controls the body at the hitting moment and then 

rapidly recovers. Each phase depends on anticipatory postural adjustment, accurate foot 

placement and controlled deceleration. The reliable On-Court Change of Direction Test 

developed for youth badminton players reflects the practical importance of sport-specific 
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directional movement and demonstrates meaningful relationships between on-court change-

of-direction performance, sprinting and jumping qualities [8]. 

Spatial orientation is essential because the shuttle may be directed to any part of the court and 

often changes the player’s movement vector within a fraction of a second. Exercises for spatial 

orientation should therefore require the athlete to identify zones, distances and directions 

under changing visual conditions. Dynamic balance is similarly important. Lunges to the front 

court, lateral reaches and backward movements create temporary instability; the athlete must 

stabilize the center of mass quickly enough to produce an accurate stroke and initiate recovery. 

Balance exercises become more badminton-specific when they are combined with reaching, 

racket actions, directional cues or landing tasks rather than being performed only in static 

positions. 

Movement differentiation concerns the ability to regulate force, amplitude and timing. In 

badminton, excessive muscular tension can slow racket preparation and reduce the quality of 

footwork, whereas insufficient force may result in a weak push-off or unstable landing. 

Differentiation can be trained through variable-distance lunges, controlled stopping tasks, 

shuttle placement drills and exercises in which the same technical action is performed at 

different speeds or distances. Rhythm is also relevant because the sequence of split step, 

acceleration, approach, stroke and recovery has a temporal organization. Rhythmic ladder 

tasks, metronome-supported steps and patterned footwork can be useful in early stages, but 

they should later be replaced by variable rhythm to avoid mechanical movement. 

The coupling ability that links the legs, trunk, shoulder girdle and racket arm has direct 

technical relevance. Effective badminton strokes are not produced by the arm alone; they 

depend on a coordinated kinetic sequence that begins from the support base and trunk. For this 

reason, core stability should be considered a coordination-supporting quality. Özmen and 

Aydoğmuş observed improvements in dynamic balance and core endurance after core-strength 

training in adolescent badminton players, even though agility did not improve significantly in 

that particular study [5]. This distinction is important: a training method may improve one 

component of coordination without automatically improving all performance outcomes. 

Reaction ability is the bridge between perception and movement. The athlete must not only 

react quickly but react appropriately. Pre-planned cone drills can develop movement speed, 

but they do not fully reproduce the uncertainty of match play. The methodological progression 

should therefore move from simple known-direction tasks to choice-reaction tasks, then to 

sport-specific visual cues such as coach gestures, colored targets, shuttle release, partner 

movement and live feeding. This progression is consistent with recent cognitive-motor and 

visual-reaction research in badminton [6, 7]. 

Finally, coordination development in youth must respect biological and training age. Complex 

tasks should be introduced gradually, with technical quality prioritized over maximal speed. 

Fatigue changes postural control and can degrade movement precision, so demanding 

coordination tasks are generally most effective when placed early in the main part of a session, 

after a thorough warm-up but before high-volume conditioning. Exercise complexity, not only 

exercise intensity, must be monitored. A drill becomes difficult when the athlete is required to 

react to more alternatives, combine more body segments, move faster, perform bilaterally, 

handle a racket and shuttle, or act under time pressure. 
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METHODOLOGY OF SPECIAL PHYSICAL EXERCISES 

The proposed methodology is designed for young badminton players approximately 10–14 

years of age and can be adapted according to individual maturation, training experience and 

technical level. Its main objective is to improve coordination in a way that transfers to 

badminton-specific movement. The program can be integrated into three regular training 

sessions per week, with a dedicated coordination block of approximately 20–30 minutes. This 

volume is not intended to replace technical practice; instead, it creates a motor foundation that 

improves the quality of technical learning. 

The first methodological principle is specificity with progression. Early exercises may use 

general patterns such as single-leg balance, low-intensity hopping, ladder movement and 

directional stepping. However, each pattern should gradually acquire badminton-specific 

features. For example, a basic lateral step can progress into a side-step with racket preparation, 

then into a coach-cued movement to the forehand or backhand side, and finally into a live 

shuttle-feeding situation. In this way the athlete learns not merely to move quickly, but to 

coordinate movement in relation to perceptual information and technical action. 

The second principle is variability. Repeating exactly the same footwork route may improve 

familiarity but does not sufficiently train adaptive coordination. Coaches should vary starting 

positions, movement directions, distances, tempo, cue type and the required final action. 

Variability should be controlled rather than chaotic. At the initial stage, only one or two 

variables should change at a time. Later, athletes can respond to multiple alternatives and 

combine movement with stroke selection. This develops flexible motor solutions while 

preserving correct biomechanics. 

The third principle is bilateral development. Young players frequently develop a dominant 

movement pattern that is much stronger on one side. Since badminton requires repeated 

movements to both forehand and backhand zones, drills should include right- and left-sided 

lunges, lateral pushes, crossover steps and single-leg stabilization. Bilateral tasks also reduce 

the risk of building coordination around only the athlete’s preferred side. Coaches should 

monitor asymmetries in landing control, recovery speed and movement precision rather than 

simply counting repetitions. 

The fourth principle is the integration of balance and explosive movement. Plyometric exercises 

are useful because badminton requires rapid stretch-shortening actions, but jumping ability 

alone is insufficient. The athlete must land in a controlled position and immediately organize 

the next movement. The 2024 meta-analysis by Deng et al. and the 2025 study by Guo and Xu 

provide evidence that plyometric and balance-oriented preparation can improve several 

performance-related qualities in badminton [3, 4]. Therefore, low- to moderate-intensity hops, 

lateral bounds, split-step jumps and short multidirectional accelerations should be paired with 

stable landing requirements and precise foot placement. 

The fifth principle is cognitive-motor integration. Once the athlete can execute a movement 

pattern safely, the exercise should include an external signal. Visual signals are particularly 

appropriate: colored cards, numbered cones, hand gestures, LED targets where available, 

partner movement and shuttle release. Auditory cues may also be used, but badminton 

performance relies heavily on visual information. Dual-task formats, such as ladder movement 

while tracking or catching a ball, can be introduced carefully. Research published in 2026 
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indicates that such integration can enhance the reaction component of performance beyond 

purely sequential training [6]. 

The sixth principle is transfer to racket and shuttle actions. Coordination exercises that never 

progress to actual badminton tasks risk becoming general fitness drills. At the later stages, the 

athlete should finish the movement with a shadow stroke, a controlled feed, a target hit or a 

rally-based task. The technical demand should remain appropriate for age and skill. The 

purpose is not to create fatigue through long rallies but to stabilize coordination at the exact 

moment when movement and stroke execution must be coupled. 

Table 1. Suggested twelve-week coordination-training progression 

Stage / weeks Training focus 
Exercise content and progression 

criterion 

I. Motor control 
Weeks 1–3 

Balance, posture, 
rhythm and basic 
footwork accuracy 

Single-leg balance, line stepping, low 
ladder patterns, split-step mechanics and 
controlled front/side lunges. Progress 
when posture remains stable and foot 
placement is correct at submaximal speed. 

II. Dynamic 
coordination 
Weeks 4–6 

Change of direction, 
landing control and 
bilateral movement 

Lateral hops, multidirectional cone drills, 
split-step-to-lunge tasks, crossover 
recovery and balance-to-acceleration 
work. Progress when both directions can 
be performed with minimal loss of balance. 

III. Reactive 
coordination 
Weeks 7–9 

Visual reaction and 
rapid movement 
reorganization 

Color/number cues, coach gestures, 
random cone calls, ball-catching while 
moving and random six-point shadow 
footwork. Progress when responses are 
fast and correct without major technical 
errors. 

IV. Badminton-
specific 
integration 
Weeks 10–12 

Transfer to racket, 
shuttle and tactical 
movement 

Random shuttle feed, movement-plus-
shadow stroke, target hitting after reactive 
footwork and short conditioned rallies. 
Progress when footwork and stroke 
quality remain stable under variable game-
like cues. 
 

Within an individual training session, the coordination block can be organized from simple to 

complex. A five- to eight-minute preparatory segment may include dynamic mobility, light 

skipping and split-step activation. The first main segment can focus on movement quality 

through balance and footwork precision. The second segment can introduce speed and change 

of direction. The final coordination segment can use reaction and badminton-specific 

integration. Rest intervals should be sufficient to preserve movement accuracy. For short high-

quality repetitions, approximately 30–60 seconds of rest may be appropriate, while more 

demanding multidirectional sequences may require longer recovery. The coach should stop or 

simplify a drill when repeated technical deterioration appears. 

Exercise selection should also follow a principle of minimal necessary equipment. A high-

quality program can be implemented with cones, floor markers, a ladder, low hurdles, tennis 

balls, rackets and shuttles. Technological systems can add objective stimulus control and 

timing, but they are not mandatory. The essential requirement is that the external signal be 
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clear and that the response task correspond to badminton movement. When electronic reaction 

systems are available, they can support objective monitoring, as demonstrated in recent visual-

reaction research with young badminton players [7]. 

Safety is especially important when using plyometric and rapid-direction tasks with children 

and adolescents. The coach must control landing technique, knee alignment, trunk position and 

surface conditions. Jump height and volume should be modest at the beginning. The quality of 

deceleration is as important as acceleration. Young athletes should learn to reduce speed 

through multiple controlled steps when necessary rather than forcing abrupt stops beyond 

their current strength and balance capacities. 

 

ASSESSMENT AND PEDAGOGICAL CONTROL 

The effectiveness of coordination training should be monitored using a small battery of 

practical tests rather than a single indicator. The first group of measures can assess badminton-

specific movement speed, for example the On-Court Change of Direction Test or another 

standardized six-point court movement test. Fernandez-Fernandez and colleagues reported 

high reliability for an on-court change-of-direction test in youth badminton players, supporting 

its use for repeated monitoring when procedures are standardized [8]. 

The second group of measures should assess balance and movement control. A coach may use 

a simplified star-excursion or Y-balance approach, single-leg landing observation, or a timed 

stabilization task. When formal equipment is unavailable, video recording from the frontal 

plane can help identify loss of balance, excessive trunk movement and poor knee alignment. 

The third group should assess reactive coordination. This may include a random-cue footwork 

test, a visual reaction test or the time required to respond to unpredictable shuttle release. 

Importantly, reaction time should not be interpreted in isolation from movement accuracy. 

Technical quality should also be documented. A player who becomes faster but arrives with 

poor body position may not have improved functional coordination. A simple coaching rubric 

can rate the split step, first-step direction, foot placement in the hitting zone, balance at contact, 

recovery path and readiness for the next action. Such observational criteria make the 

assessment more closely aligned with the purpose of the training methodology. 

Testing should be performed under similar conditions before and after a training block. Young 

athletes should be familiarized with each test to reduce learning effects. Coaches should avoid 

testing immediately after exhaustive training. Because maturation influences speed, power and 

balance, results should be interpreted together with age, training experience and recent growth 

changes rather than compared only with rigid normative values. 

 

Discussion 

The proposed methodology is consistent with the growing view that badminton-specific 

performance emerges from interaction among physical, perceptual and technical qualities. 

Traditional conditioning programs often separate strength, speed, balance and technique into 

independent blocks. Such organization can be useful for targeted development, but 

coordination requires these capacities to be combined in meaningful movement. The strongest 

practical argument for special coordination exercises is therefore their ability to connect 

physical preparation with badminton action. 
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Recent intervention research illustrates the value of this connection. Guo and Xu found that 

adding balance training to plyometric preparation produced superior improvements in several 

change-of-direction and stability outcomes in young badminton players [4]. This supports the 

use of combined tasks in which explosive movement is followed by controlled stabilization. At 

the same time, the findings of Özmen and Aydoğmuş show that improvements in core 

endurance and balance do not necessarily guarantee improvements in general agility [5]. 

Accordingly, coaches should avoid assuming automatic transfer. If the target is on-court 

coordination, sport-specific movement must eventually be trained directly. 

The same logic applies to reaction training. A player may achieve a faster response to a simple 

light signal without becoming more effective in reading badminton situations. The 2026 studies 

on dual-task and visual-reaction training are important because they combine perceptual 

stimuli with movement patterns rather than treating reaction as an isolated finger-response 

task [6, 7]. Nevertheless, technology should serve the training goal rather than define it. 

Coaches can reproduce many of the same principles through random shuttle feeding, partner 

cues and variable target tasks. 

Plyometric training deserves particular attention because it is commonly used with badminton 

players. Deng et al. synthesized eleven studies including 445 participants and reported positive 

effects on power, agility, speed and balance, but not a statistically significant overall effect on 

reaction time, while also noting low or very low certainty for some outcomes [3]. This finding 

reinforces the need for a multi-component program. Plyometrics can improve the mechanical 

capacity for rapid movement, but perceptual reaction and decision-related coordination 

require additional targeted stimuli. 

A further methodological consideration is the age of the athlete. Youth training should not 

simply copy adult high-performance programs at lower volume. Young badminton players need 

broad movement competence and frequent technical feedback. Exercises should be challenging 

enough to stimulate adaptation but not so complex that the athlete repeatedly fails. A useful 

coaching rule is to increase difficulty only when the athlete can maintain movement quality at 

the current level. Complexity may be increased by adding directions, shortening decision time, 

introducing an implement, changing rhythm or requiring a technical action after the movement. 

The proposed twelve-week structure should therefore be viewed as a flexible framework rather 

than a rigid protocol. Training frequency, exercise volume and progression can be modified 

according to competition schedule, athlete maturity, school load and available facilities. During 

periods of rapid growth, coaches may temporarily reduce complex plyometric volume and 

emphasize balance, rhythm and movement reacquisition because body dimensions can change 

faster than the athlete’s motor control adapts. Continuous observation is essential. 

The methodological value of coordination training extends beyond performance. Better landing 

control, balance and braking technique may contribute to safer movement habits. Youth 

badminton injury research has reported a substantial burden of lower-limb injuries, and 

contemporary reviews continue to emphasize conditioning and movement control as relevant 

preventive considerations [9]. Although the present thesis does not claim that the proposed 

program prevents injury, integrating stability and deceleration skills into training is consistent 

with responsible long-term athlete development. 

A limitation of this work is that it is a theoretical-methodological synthesis rather than a report 

of a new controlled experiment. Consequently, no original pre-test/post-test values or effect 
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sizes are presented. This is intentional in order to avoid attributing uncollected data to the 

proposed methodology. Future empirical research should compare the program with 

conventional training, stratify athletes by age and sex, and include sport-specific coordination 

outcomes, technical-quality ratings and injury-related movement indicators. 

 

Conclusion 

Coordination ability is a core component of young badminton players’ preparation because 

effective performance requires the integration of perception, balance, movement timing, rapid 

change of direction, racket control and recovery. A scientifically grounded methodology should 

therefore combine special physical exercises for balance, rhythm, spatial orientation, bilateral 

footwork, landing control, visual reaction and cognitive-motor adaptation rather than relying 

only on general agility work. 

The most appropriate training progression moves from stable and predictable tasks toward 

dynamic, reactive and badminton-specific exercises. Plyometric, balance and core-stability 

means can develop important neuromuscular prerequisites, while visual and dual-task 

exercises strengthen the perception-action link. The final stage should transfer these gains into 

racket-and-shuttle actions and variable court situations. For young athletes, exercise quality, 

age appropriateness, progressive complexity and sufficient recovery are more important than 

high training volume. 

The proposed twelve-week framework can be used as a methodological basis for coaches 

working in sports schools, clubs and youth development programs. Its practical effectiveness 

should be evaluated through standardized sport-specific change-of-direction tests, balance 

measures, reactive-footwork tasks and qualitative assessment of technical movement. Such an 

approach allows coordination development to become a planned, measurable and directly 

applicable part of badminton training. 
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