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Abstract  This research aims to observe the 

contribution of the cybernetic-based badminton skills 

diagnostic model (BSDM) instrument design formulation 

as an effective instrument for achieving good motion 

analysis. Technical and tactical actions are very decisive in 

competitive badminton players’ terms. The use of 

cybernetic theory becomes the diagnosing basis and 

improving skills. Cybernetics regulates a goal-directed 

self-regulation system based on the stimulus process, and 

the response that occurs. This study uses the Research & 

Development method. This process is carried out in four 

distinct steps: first, review of the scientific literature; 

second, qualitative and quantitative assessments were 

carried out by 8 experts in the fields of motion theory, tests 

and measurements and badminton; third, content validity 

was estimated using the Aiken V Coefficient; Finally, the 

intra-observer reliability and inter-observer reliability were 

tested by two badminton-specific observers using the 

Kappa Cohen coefficient and the intraclass correlation 

coefficient. For practicality and effectiveness, testing was 

carried out on 95 badminton players. Footwork, Execution, 

Shuttlecock running, and Stroke are used as units of 

measure by observation instruments in badminton. The 

data analysis process uses SPSS 25 statistical software. 

Based on the results, an observation instrument designed to 

be valid, reliable, and effective to analyze the technical and 

tactical actions of badminton playing skills. It is possible to 

analyze players who are lower class and elite class. The 

result of the flagship project is to present the instrument 

design solution of cybernetic-based badminton skills 

diagnostic model (BSDM). 

Keywords  Instrument, Observation, Playing 

Badminton, Cybernetics-Based 

 

1. Introduction 

The badminton world federation estimates around 150 

million people play badminton worldwide and more than 

200 players participate in international competitions. 

[1,2]and badminton are the fastest racket games [3]. 

Movement coordination in the last two decades in 

badminton is reported to be mostly qualitative. However, 

motion recognition and motion analysis of athletes are 

becoming more mature with technological advances 

related to sensors that use computer devices [4,5,2,1]. 

Today, the observational methodology becomes an 

important tool that enables coaches to improve their 

training programs, to make better tactical and technical 

decisions, and to manage teams more effectively [6]. The 

instrument design aims to ensure research quality, and 

valid observational methodology through reliable 

procedures. This requires the participation of trainers, 

experts and observers in the whole process of validation 

and effectiveness of the designed instrument [7]. 

Different methods are used by sports science to carry out 

this research type [8]Recent years, despite technological 

advances[6], observational methodologies [9] have been 

used by researchers to extract valuable information about 

the motion processes of sports, which makes it possible to 

know various movement processes performed during game 
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time. Likewise, this method requires precision when 

designing instruments for observing the movement 

analysis process and analyzing the data obtained. Tactical 

evaluation using observational instruments has increased 

in development over the last few years. Several researchers 

have documented greater and better use of it in the 

theoretical field [10,11],particularly on the performance of 

badminton players [12]. This instrument contains 

conceptual and operational definitions that have helped 

researchers to replicate the methodology and overcome the 

limitations of a [10]. In addition, recently implemented 

observation systems use more contextualized statistics [13], 

and produce less data size than sensor computerized video 

tracking systems. It can be concluded that the observation 

method is easier to read data on sports performance [13] 

Badminton is characterized by high-speed movement 

and sharp shooting execution [14], observational 

methodology has been used to obtain information about 

various aspects of the game in badminton [15], but the 

rules and characteristics of this sport make it difficult to 

observe and analyze. Reviews of previous research include 

those relating to three main areas which are reviewed in the 

form of badminton smash techniques analysis, badminton 

services introduction, badminton trajectories analysis, and 

shuttles separately. [16-19]. Most of the evidence shows 

that badminton requires a series of movements that make 

up a skill. Skills in playing badminton, seem to show from 

the technique, tactics, and good physique of a player. To 

observe that, it is necessary to have an instrument that can 

measure it completely in a quantitative model. The 

quantitative model that will be proposed uses measurable 

parameters to assist in the objective assessment of the skill 

level of badminton players. 

The instrument development according to specific needs 

is the core mission of the research objective [20]The large 

number of research papers focus on the experience of 

analyzing each badminton technique separately using an 

observation instrument[21], in particular, it is highly 

recommended to establish the content validity and 

reliability of the system of an observation instrument to 

reduce errors caused by human subjectivity [21]. However, 

many researchers have not presented a comprehensive, 

related instrument to measure badminton skills [22]. To 

understand better, structured, and comprehensively on the 

understanding of the developed observation instruments. 

Quantitatively we have developed an observation 

instrument called the Badminton Skills Diagnostic Model 

(BSDM)[23]. 

Cybernetic theory provides a useful general framework 

for understanding human behavior. Cybernetic theory was 

originally developed to describe the functioning of 

self-regulating systems [24]. According to cybernetic 

theory, the goal of a self-regulating system is to minimize 

differences between environmental inputs and internal 

standards that serve as reference criteria. This goal is 

achieved through a negative feedback loop, which assesses 

the differences between environmental inputs and internal 

standards and attempts to minimize the differences by 

changing the environment, adjusting the standards, or both. 

Cybernetic theory has been adapted to explain human 

behavior, within the rubric of control theory [25], and has 

been further elaborated to explain certain psychological 

and behavioral phenomena, such as motivation, mental and 

physical health. 

Therefore, it is important to describe the design and 

process validation of the instruments used to collect this 

information. Thus, the main objective of this research was 

to design and validate an observational instrument for 

measuring badminton skills in assessing the technique and 

tactics of motion in badminton players reliably, practically, 

and effectively. 

2. Materials and Methods 

This research uses the Research & Development method 

which consists of quantitative and qualitative data [26]. 

Quantitatively, this study uses a One-Sample Statistics 

design to investigate the effectiveness used during 

instrument testing. The post-test makes it possible to 

interpret the effectiveness of the intervention on the sample 

using a formulated observational instrument [27]. 

2.1. Participants 

In the preliminary study, 95 students took badminton 

courses selected from the sub-class of subjects. Then, 8 

experts with the minimum requirement of having 

volunteered agreed to participate in this study. The choice 

of experts is based on the minimum requirements of one of 

the following aspects: (i) a qualified Coach or (ii) a 

minimum of First Division Coaches. Thus, three experts 

have certificated trainers directly. Five experts have the 

academic qualifications of Doctor (Dr.). 

2.2. Procedures 

The design, validation, and testing of the reliability of 

the badminton playing skills observation instrument 

system consisted of four aspects of assessment. This study 

resulted in the development, model of the badminton 

movement skill instrument. This model is known as the 

Badminton Skills Diagnostic Model (BSDM). BSDM can 

be used to mediate a series of badminton skill movements, 

for coordinated technical work such as: (1) footwork, (2) 

Execution, (3) Shuttlecock running, and (4) Stroke (Table 

1). This implementation is carried out using electronic 

assistance (cameras) to take videos and determine the 

suitability of the athlete's motion with the indicator table. 

Fill in the observations by means of a checklist in the 

criteria column (bad, good, and very good). The results of 

the measurements carried out aim to correct and trap the 

badminton movement skills possessed by athletes. 
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Table 1.  Badminton Skills Diagnostic Model (BSDM) instrument design 

Assessment 

Aspect 
Indicator 

Score Criteria 

1 2 3 

Footwork 

Standing Position 

(Body position: stake, hands and feet) while waiting 

for the shuttlecock) 

Poor Good Very Good 

 
Speed Footwork 

(Fluency and speed and footwork) 

Poor 

(Slow) 

Good 

(fluent) 

Very Good 

(fluent&fast) 

 
Footwork Variation 

(Variety and precision of Footwork) 

Poor 

(a little) 

Good 

(variative) 

Very Good 

(variative+precise) 

Hitting Position 

(Execution) 

Hitting position 

(Placement of body position when hitting) 

Poor 

(Incorrect) 

Good 

(precise) 

Very Good 

(precise+consitent) 

 

Execution 

(Smooth and precise strokes (early phase: back 

swing), main phase: impact and final phase: 

forward swing & follow through) 

Poor 

(Not Fluent) 

Good 

(Fluent) 

Very Good 

(Fluent+precise) 

Shuttlecock Way 
Speed & Fluency 

(Cock angle and precision) 

Poor 

(Less precise) 

Good 

(precise+slow) 

Very Good 

(Precise+fast) 

Stroke (hitting) Service Poor Good Very Good 

 Netting + Block+ Drive Poor Good Very Good 

 Underhand Lob Poor Good Very Good 

 Clear/lob Poor Good Very Good 

 Smash/Drop Shoot Poor Good Very Good 

 

The rationale for carrying out the tests carried out for the 

Instrument Badminton Skills Diagnostic Model are: 

1.) Average Match Time 30 Minutes. 

2.) Rally Average: 7 seconds 

3.) Average Interval between rally: 15 seconds 

4.) Comparison of work and interval = 1:2 

5.) Effective time of rally Average 31% = 30 minutes 

(1800 seconds) x 31% = 558 seconds =9.3 Minutes 

6.) Execution of Test 5 minutes = 300 seconds 

7.) Effective workload = 300 x 31% = 93 seconds = 1. 

minute 

Badminton Skills Diagnostic Model instrument, can be 

implemented with the following steps; 

1. Implementation: 

a. Court used 

1) For Beginners and teenagers using court with the 

direction of the stroke and the placement of the cock 

straight, 

2) for cadets and adults use 1 full field (single field 

size) 

b. Execution time: 

1) The series of strokes are carried out for 300 seconds 

(5 minutes) simultaneously 

2) Service is carried out alternately every time 

3) Dead cocks are taken immediately, and service is 

carried out alternately (in turns) 

a. Punch Presenter 

1.) Because it is a complete series of strokes, it requires 

a presenter who can carry out the series (good 

category) 

2.) The use of presenters is specifically for athletes with 

basic skills, or age categories, children and 

adolescents 

3.) While athletes with advanced techniques or age 

groups of cadets and adults can be carried out 

alternately 

2. Series of Stroke Patterns (stroke) 

1) It is a series of strokes that are carried out 

simultaneously (continuously) for 300 seconds). 

Following in table 2 there is a Scratch Pattern Series. 

Table 2.  Stroke Pattern Series 

No A B 

1 Service (long service) Drop shoot/Smash 

2 Netting Play/Block Netting Play 

3 Underhand Lob Lob /Clear 

4 Drop shoot/Smash Netting Play/Block 

5 Netting Play Underhand Lob 

6 Lob /Clear = 1 Drop shoot/Smash 

The process for carrying out the validity, reliability, 
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practicality, and effectiveness of the content in the 

preparation of this instrument are: 

Stage 1: Initial literature review 

The selection of categories for the observation 

instrument construction is related to the previous 

instrument. 

Stage 2: Adapting the existing system of observational 

instruments 

Theoretical framework of observational instruments: 

aiming for an observation to be considered scientific if it is 

supported by the concept of a system, whose structure is 

imposed on the observer as a presumption before the 

observation, which consists of the main components: 1) 

footwork, 2) execution position, 3) shuttlecock run, and 4) 

punch. 

Stage 3: Pilot study 

Survey of non-experts. In this stage, the first survey 

consisted of 4 assessment items and 11 criteria and 

category systems, bad, good, and very good categories, 

which aimed to find a theoretical model of the observation 

instrument. 

Stage 4: Survey validity to experts 

The survey was tested on 8 experts from 45 students who 

analyzed their badminton playing skills, which consisted of 

4 assessment items and 11 criteria and a category system, 

bad, good, and very good categories. Furthermore, it was 

tested on 95 students in categories both from theoretical 

models and observation instruments that had been made. 

Stage 5: Inter and intra reliability 

It looked at the relationship between 4 assessment items 

and 11 criteria indicators between assessments that were 

tested on experts and students empirically to observe the 

reliability measurement. 

2.3. Data Analysis 

Collecting the data is using instruments such as 

observation, interviews, documentation, questionnaires, 

and evaluation sheets of students' badminton playing skills 

to produce a Design of Badminton Skills Diagnostic Model 

(BSDM) Based on Cybernetic Theory. Process of making 

Badminton Skills Diagnostic Model (BSDM) based on 

Cybernetic Theory is carried out by conducting various 

tests, namely; validity test, and reliability test. Furthermore, 

the data distribution was tested with the 

Kolmogorov-Smirnov test, to test the practicality test, and 

to test the effectiveness of the product [28]. Internal 

consistency was measured through ICC, intraclass 

correlation coefficient was considered to show acceptable 

internal consistency, 0.7 - 0.9 good internal consistency > 

0.90 as very good internal consistency [29]. All data were 

analyzed using IBM SPSS software. Significance was 

determined at the level of p < 0.05. 

3. Research Result and Discussion 

The development of observational instruments in motion 

analysis is the center of attention in this study. We 

designed cybernetic-based badminton skill instruments. As 

shown in Table 3, the same can be said for how the 

prepared instrument works. From the results of the survey 

we conducted, we designed an instrument for playing 

badminton skills in the form of a cybernetic-based motion 

series. 

Finally, Table 2 shows that the Cybernetic-based 

training program associated with a well-designed 

Badminton Skills Diagnostic Model instrument includes 

all the necessary elements of motion-process behavior in 

badminton playing. The program elements specified in 

Table 2 are those recommended by Thomas J. Smith 2015. 

All elements are programmed to function as a behavior 

control system: (a) the central controller capable of 

predicting the purpose of controlling the motion system of 

an object; (b) sensory receptors that generate afferent 

traffic to; (c) the central nervous system that relies on 

sensory feedback, plus memory and learning, to generate 

efferent traffic to; (d) effector muscles that control sensory 

feedback by modulating stimulus excitation, orientation, 

and receptor sensitivity. The premise of this model is that 

motion is used to directly control the stimulating 

environment (“E” in Figure 1) of sensory receptors. In this 

way, a reciprocal feedback link is established between the 

control sensory feedback (mediated by motor behavior) 

and the sensory feedback from the environmental object 

factor design. 

One of the main implications of the model in Figure 1 is 

a substantial degree, the variability in the control system 

(behavior) must refer to the controlled variability (sensory 

feedback). Cybernetic behavioral models thus establish the 

biological basis for performance interactions that are 

performed (T. J. Smith, 1999). 

The perspective of this theory, task-specific variance in 

badminton playing motion performance occurs as an 

unavoidable consequence of spatiotemporal dynamic 

interactions as feedback between sensory feedback 

generated by factor design and control of sensory feedback 

(behavioral) [30]in training the improvement of 

movements carried out in playing badminton, a good 

training design is needed as a motor response. Therefore, it 

can be defined that to cause sensory feedback that can be 

controlled effectively, namely through active behavior in 

the training process given to the motion of playing 

badminton. In Figure 1 it can be seen that several cameras 

are used as motion trackers in a series of badminton skills. 

The results of measurements carried out using the designed 

instrument will provide a movement improvement in the 

form of cybernetic-based movement skills training. Where 
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in the process we use the observation format as a strategy 

target to see the athlete's response and feedback in 

responding to all the given stimuli. Table 3 below shows 

the behavior of cybernetic elements in badminton games.

Table 3.  Cybernetic Elements Movement behavior in playing badminton 

Program Design Factors Motion Behavior Control System Elements 

Management commitment Strategy for safety motivation in motion Take the control of goals and objectives 

Routine inspections and communications: Investigation of failures or 

injuries in motion 
Sensory receptors and sensory feedback 

 Process analysis  

Badminton skills training Learning and memory 

 Training on badminton playing skills, motion analysis, motion 

process steps, and problem solving related to motion 
 

Compliance with the rules of motion training to cope with the 

emphasis on low performance 
Effector 

 Involvement in skills concentration  

Injury control strategy Sensory feedback control 

 Control of technical hazards (i.e. design improvement), 

Control of motion processes, and practice of badminton skills 
 

Contextual Variables Motion Behavior Control Category 

Footwork Take the control of goals and objectives 

 Standing position  

Body posture: stick, hands and feet while waiting for the shuttlecock  

 Speed Footwork  

Smoothness and speed and footwork  

 Footwork Variations  

Legs Variation and Accuracy  

Striking Attitude (Execution) Sensory receptors and sensory feedback 

 Hitting position  

Placement of body position when hitting  

 Hitting (execution)  

Smooth and precise strokes such as the initial phase: back swing, the 

main phase: impact and the final phase: forward swing & Follow 

through 

 

The Way of the Shuttlecock  

 Speed & Accuracy  

Cock angle and precision  

Stroke (Blow) Sensory feedback control 

 Service  

 Net + Block + Drive  

 Underhand Lobby  

 Clear/lob  

 Smash/Drop Shoot  
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Figure 1.  Cybernetic model of individual movement behavior in playing badminton 

We tested the validity of the instrument based on the 

means and the standard deviation of the expert's answers 

was calculated for the instrument criteria in testing the 

reliability of this instrument. The data we use are the 

theoretical values of the observation instrument model 

shown in Table 3. 

In the same way, an expected score of at least 80% “Yes” 

from the expert judges is accepted for the upper limit 

portion of the score. The next step is to make an 

observation instrument for playing badminton skills with 

aspects of assessment and categories taken for the 

assessment of movement skills that are analyzed, with 

categories classified as bad = 1, good - 2, and very good = 3. 

Badminton is to use eight teams of experts directly. In this 

case, to evaluate the reliability between the assessment 

aspects and the indicators and scoring categories used in 

playing badminton and all experts said it was suitable. For 

inter-observer and intra-observer reliability of all aspects 

of the assessment and indicators and categories, using 

Cohen's kappa coefficient, also known as intraclass 

correlation coefficient (ICC). 

The criteria and category scores are above 80. We 

believe that the design of the cybernetic-based badminton 

skills diagnostic model instrument has a fairly good level 

of effectiveness with an average value of 83.96 and a 

standard deviation of 6.83 for category 3 scale adequacy, 

and 84, 61 and a standard deviation of 7.10 for a category 3 

scale agreement. The review of the effectiveness level of 

the designed instrument can also be seen from the 

significance value that p = 0.000** <0.05, it is concluded 

that it is effective. 

Table 4 the results of calculating the relevance of value, 

definition (coefficient V Aiken), and inter-observer and 

intra-observer reliability (Cohen's Kappa and ICC) on the 

variable aspect of the assessment and the category of 

observation instruments for playing badminton skill.
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Table 4.  Relevance value, definition (coefficient V Aiken), and inter-observer and intra-observer reliability (Cohen's Kappa and ICC) of assessment 
aspect variables and instrument category of badminton playing skills observation 

Asessment Aspects 
Pertinence 

(V Aiken) 

Definition 

(V Aiken) 

Intra-observer 1 

Reliability 

(Cohen’s kappa) 

Intra-observer 2 

Reliability 

(Cohen’s kappa) 

Interobserver 

reliability 

(Cohen’s kappa) 

Footwork 0.89 0.89 1 (ICC) 1 (ICC) (ICC) 

Standing position 0,81 0,81 1 1 1 

Body posture: stick, hands and feet while 

waiting for the shuttlecock 
0,81 0,66 1 1 1 

Speed Footwork 0,78 0,76 1 1 1 

Smoothness and speed and footwork 0,85 0,86 1 1 1 

Footwork Variations 076 0,78 1 1 1 

Legs Variation and Accuracy 0,79 0,84 1 1 1 

Striking Attitude (Execution) 0,86 0,86 1 (ICC) 1 (ICC) (ICC) 

Hitting position 0,73 0,67 1 1 1 

Placement of body position when hitting 0,72 0,66 1 1 1 

Hitting (execution) 0,83 0,58 1 1 1 

Smooth and precise strokes such as the 

initial phase: back swing, the main 

phase: impact and the final phase: 

forward swing & Follow through 

0,75 0,75 1 1 1 

The Way of the Shuttlecock 0,86 0,88 1 (ICC) 1 (ICC) (ICC) 

Speed & Accuracy 0,2 0,75 1 1 1 

Cock angle and precision 0,75 0,83 1 1 1 

Stroke (Blow) 0,75 0,81 1 (ICC) 1 (ICC) (ICC) 

Service 0,85 0,86 0,89 1 1 

Net + Block + Drive 0,63 0,67 0,92 0,87 0,87 

Underhand Lobby 0,75 0,77 1 1 0,94 

Clear/lob 0,76 0,68 1 0,87 0,87 

Smash/Drop Shoot 0,68 0,75 1 1 1 

Notes: ICC, intraclass correlation coefficient 
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Tabel 5. merupakan hasil dari nilai kriteria dan kategori 

model instrumen model instrumen badminton skills 

diagnostic model (BSDM) berbasis sibernetika 

Table 6 summarizes responses to key questions related 

to subjective perceptions of instrument quality. More than 

50% of respondents, both expert teams and badminton 

players, 88% of respondents' answers believe that the 

cybernetic-based badminton skills diagnostic model 

(BSDM) instrument model contributes to improving 

practical and effective badminton assessment and skills. 

Table 5.  Criteria values and categories of cybernetic-based badminton skills diagnostic model (BSDM) instrument models 

Target N 
Sufficiency Category (3 scales) Agreement (3 scales) 

M SD p-velue M SD p-velue 

Criterion 1: Theoretical Dynamic Model 

instrument model for playing badminton 

skills 

95 85,33 7,112 0,001** 84,72 7,434 0,000** 

Criterion 2: Object of Analysis 95 86,35 6,234 0,000** 85,28 7,542 0,002** 

Footwork 95 82,22 7,001 0,001** 82,22 6,345 0,002** 

Hitting Attitude 95 81,32 6,921 0,003** 84,23 7,406 0,000** 

The Way of the Shuttlecock 95 88,99 6,001 0,001** 85,28 6,56 0,000** 

stroke 95 83,51 7,401 0,000** 82,41 6,736 0,000** 

Criterion 3: Indicator Reference Object 95 83,72 6,731 0,000** 83,72 7,434 0,000** 

Standing Potition 95 85,28 6,563 0,000** 82,28 7,561 0,000** 

Speed Footwork 95 82,22 7,051 0,005** 82,22 7,051 0,002** 

Footwork Variations 95 84,12 7,306 0,002** 84,52 7,406 0,000** 

Hitting position 95 88,28 6,231 0,000** 86,35 7,234 0,000** 

Hit 95 83,72 7,434 0,000** 84,73 7,434 0,000** 

Speed & Accuracy 95 81,28 6,56 0,001** 83,25 6,561 0,001** 

Service 95 81,22 7,051 0,000** 86,23 7,051 0,000** 

Netting + Block + Drive 95 84,21 7,406 0,001** 86,54 7,406 0,001** 

Underhand Lob 95 81,28 6,522 0,000** 86,36 7,406 0,000** 

clear/lob 95 83,17 6,264 0,000** 84,62 7,253 0,000** 

Smash/Drop Shoot 95 83,72 7,434 0,003** 83,72 7,434 0,000** 

Criterion 4: Moment of observation using 

cybernetic-based video analysis 
95 85,28 6,561 0,000** 88,99 6,001 0,000** 

Note: For adequacy and agreement of scale category 3: *p < 0.05 and M > 80 (n 95) 

Table 6.  Responses of the expert team and badminton players on the practicality and effectiveness of the instrument 

Question 
Expert Team Responses (%) Badminton Players Responses (%) 

N Yes No N Yes No 

Does the Cybernetic-Based Badminton Skills Diagnostic 

Model (BSDM) Instrument Design contribute to a practical 

and effective assessment of badminton skills 

8 89 11 95 92 8 

Does the Cybernetic-Based Badminton Skills Diagnostic 

Model (BSDM) Instrument Design contribute to the 

improvement of practical and effective badminton playing 

skills 

8 86 14 95 83 17 
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4. Conclusion 

The general objective of this research is to create a 

cybernetic-based badminton skills diagnostic model 

(BSDM) instrument model and follow a systematic process 

of proving validity which was adapted from the previous 

one. In addition, content validity and reliability are 

demonstrated, for practical and effective study 

achievement. The findings of this study are the level of 

assessment needs of badminton playing skills. This is due 

to the absence of an instrument that can see the full range of 

motion in playing badminton [31]. With the 

recommendation of the cybernetic-based badminton skills 

diagnostic model (BSDM) instrument model that has been 

formulated, we distribute it to contribute positively to 

improving the quality of assessment and improving the 

movement skills of badminton players. This result is 

similar to previous research which aimed to develop testing 

the validity and reliability of badminton instruments 

[32,33]. 

The results of this study are only related to the level of 

validity, reliability, practicality, and effectiveness of the 

cybernetic-based badminton skills diagnostic model 

(BSDM) instrument model that has been formulated 

[34,35]. The results of this study, in addition to 

contributing to the assessment needs of test takers, also 

state that the instruments we have formulated can also be 

used to improve movement skills. Improvements to 

changes in movement behavior based on cybernetic theory 

are the most important part in improving the quality of 

information and feedback made from a response that 

occurs when given training or correction of a motion 

[23,36]. The instrument that has been formulated has a 

good level of accuracy in terms of motion assessment by 

observation in the form of observations from video 

recordings of the movement of playing badminton skills. 

However, the results of our study did not describe 

specifically related to the power of the stroke, the accuracy 

of the shuttlecock's running speed, and the angle of the 

stroke [37]. 

Our cybernetic theory of motion offers a research, 

diagnosis and intervention perspective. We believe it 

provides a more coherent and useful definition of 

movement quality improvement performed especially in 

badminton players, than existing badminton movement 

diagnosis and intervention instruments. In addition, this 

instrument clarifies the mechanics of the movement 

process of playing badminton as a whole and the diagnosis 

of errors in the form of training based on cybernetic theory 

[38]. Although this instrument is by nature incomplete, 

there is still much to be improved upon. however, the 

theory we use provides a framework for developing the 

instrument digitally to track the movements that occur 

while playing badminton. For this reason, the results of the 

presented formulation incorporate a cybernetic perspective 

for a truly systematic and synthetic understanding of the 

motion improvement performed [39,40]. 

One of the most important parts of our findings is that 

the standardized instrument is a series of badminton 

playing movements that can diagnose movement by 

utilizing the observation format and video recording as a 

complete motion tracking device. A person who learns 

various strategies for acting in a more precise manner, for 

example, such as paying attention to incoming stimuli, can 

become better able to prioritize goals effectively and resist 

distractions in general, thereby increasing the ability to 

respond to stimuli quickly and act appropriately [41,42]. 

When taking a video of the movement in playing 

badminton, you can use the conditional (conditioned) field 

method. Therefore, the instrument model that we 

formulated can be developed to see the coordination of 

movements in more complex badminton with the help of 

software or digital-based. 

In this study, strategic information regarding the 

cybernetic-based badminton skills diagnostic model 

(BSDM) instrument model was shared with trainers by 

interacting directly and indirectly through WhatsApp 

groups. Based on the operational methods that we carried 

out, we had quite satisfactory results in formulating 

instruments in assessing cybernetic-based badminton 

playing skills that were valid, reliable, practical, and 

effective. Hitting, Shuttlecock running, and stroke. 
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