
International Journal of Human Movement and Sports Sciences 13(4): 882-888, 2025 http://www.hrpub.org 

DOI: 10.13189/saj.2025.130424 

Development of Instrument for Basic Technical Skills of 

Groundstrokes in Junior Tennis Players 

Husnul Hadi*, Muh Isna Nurdin Wibisana, Utvi Hinda Zhannisa

Physical Education, Health and Recreation, Faculty of Social Science and Sport Education, PGRI Semarang University, Indonesia 

Received May 14, 2025; Revised July 17, 2025; Accepted August 19, 2025 

Cite This Paper in the Following Citation Styles 

(a): [1] Husnul Hadi, Muh Isna Nurdin Wibisana, Utvi Hinda Zhannisa , "Development of Instrument for Basic 

Technical Skills of Groundstrokes in Junior Tennis Players," International Journal of Human Movement and Sports 

Sciences, Vol. 13, No. 4, pp. 882 - 888, 2025. DOI: 10.13189/saj.2025.130424. 

(b): Husnul Hadi, Muh Isna Nurdin Wibisana, Utvi Hinda Zhannisa (2025). Development of Instrument for Basic 

Technical Skills of Groundstrokes in Junior Tennis Players. International Journal of Human Movement and Sports 

Sciences, 13(4), 882 - 888. DOI: 10.13189/saj.2025.130424. 

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under the 
terms of the Creative Commons Attribution License 4.0 International License 

Abstract  The groundstroke is the basis of the game of 

court tennis which determines the control of the court and 

the ability to defend and attack in a match. For professional 

athletes, mastery of groundstroke technique and 

consistency are key to controlling the game and winning 

important points. The purpose of this study was to develop 

a valid and reliable assessment instrument to measure basic 

groundstroke technique skills in junior tennis players. This 

instrument is expected to help coaches evaluate athletes' 

abilities objectively and develop more effective training 

programmes. The method used in this research is 

Development or Research and Development (R&D). The 

development of this instrument uses the ADDIE model. 

The samples in this study were 30 beginner-level junior 

tennis players aged under 15 years. The ADDIE model 

analyses the target user athlete to ensure the instrument 

developed is as needed, designs an assessment instrument 

that includes indicators of basic groundstroke technique 

skills including the assessment format, measurement scale, 

and guidelines for use and is tested for validity and 

reliability through a limited trial. Validation results showed 

high content validity (Aiken’s V= 0.83-1.00) and strong 

internal consistency (Cronbach’a Alpha =0.864). These 

findings confirm that the instrument is both valid and 

reliable for evaluating the technical proficiency of beginner 

tennis players. The instrument is practical for use in real 

training settings and offers coaches a structured tool to 

assess, monitor, and improve players’ technical 

development. Further refinement and testing with a larger 

sample are recommended to enhance its applicability and 

reliability. 

Keywords  Junior Tennis Players, Instrument, Basic 

Techniques, Groundstrokes 

1. Introduction

Tennis is a popular and widely enjoyed sport around the 

world. It is played either between two players (singles) or 

two pairs of players (doubles) on a rectangular court 

divided by a net. The main objective of tennis is to hit the 

ball with a racket over the net into the opponent’s court in 

such a way that the opponent cannot successfully return it. 

Besides requiring technical skills in hitting the ball, tennis 

also demands speed, physical endurance, strategy, and high 

concentration. The sport of field tennis is favoured by 

children, adolescents, adults and elderly parents who are 

very fond of this sport, which is because it has its own 

charm from the sport of the game. The attraction of the 

game is that it is full of tactical, dynamic, accentuates 

excitement, fun and the rules are very strict to maintain 

sportsmanship. The goals of people playing court tennis 

include getting pleasure, fulfilling the desire to move, 

maintaining a healthy body and for achievement [1]. 

Tennis is a dynamic and complex game in which players 

repeatedly make decisions regarding position and shot 

selection [2]. 

The game of tennis has various basic techniques, namely 

groundstrokes, volley, service, smash. Groundstroke is a 

stroke made after the ball bounces on the field. 

Groundstroke consists of forehand groundstrokes and 
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backhand groundstrokes. Forehand is the most basic and 

easiest stroke to teach in tennis [3]. Forehand itself is a 

stroke that swings from behind the body towards the front 

and the front of the racket or palm of our hand is facing the 

ball. At least half of all tennis shots are forehands. Because 

you will hit thousands of forehand shots and because this 

shot can be a very useful storage weapon for you, this shot 

is very important. Forehand is a type of stroke with the 

racket moved backwards beside the body, then swung 

forward to hit the ball [4]. Besides forehand there is also a 

backhand technique, the backhand technique that is often 

used is the backhand drive. One of the drive strokes that a 

tennis player also needs to master is the backhand drive. 

Backhand drive is used to hit the ball that leads to the side 

of the body that does not hold the racket after the ball 

bounces on the ground. 

In playing court tennis, the backhand must also be 

considered, both, the technique, the hardness of the stroke, 

and the direction of the stroke [5]. If your backhand is weak 

or does not have a significant effect, your opponent will 

continue to attack until you completely give up [6]. 

Backhand, is the second basic stroke in playing tennis. The 

backhand is a stroke that is swung from the opposite side of 

the body towards the front or uses the back of the racket to 

hit the ball and your palm is facing away from the ball. 

There are currently two types of backhand shots that are 

popularly used, namely: one-handed backhand and 

two-handed backhand. Each shot has its advantages and 

disadvantages. 

There are several advantages in using a one-handed 

backhand. Firstly, you benefit from its long reach so that 

wide balls can be handled more easily. Secondly, it is 

easier to volley from a one-handed grip and generally 

players who have a one-handed backhand are better at 

hitting volleys than players who have a two-handed 

backhand. The two-handed backhand has the advantage of 

this grip, which is its efficient swing and the extra power it 

generates because it uses two hands [7]. But the 

shortcomings are mainly in dealing with balls that are wide 

due to the fulcrum of the swing using 2 shoulders. But 

nowadays two-handed backhand shots are more widely 

used by pro players because of their effectiveness. From 

some of the opinions above, a conclusion can be drawn that 

the backhand drive is a shot that must also be trained 

properly. Because if the backhand drive is weak, then the 

opponent will constantly direct the shot in that direction, so 

that over time it will fatigue and eventually lose. 

Instrument development to measure the ability of basic 

groundstrokes techniques in junior tennis players is an 

important need, considering that this stage is the main 

foundation in tennis sports coaching [8]. However, 

research related to the development of valid and reliable 

instruments for evaluating the ability of basic 

groundstrokes techniques is still limited. Most of the 

instruments used in junior tennis training tend to be generic 

and less specific to the needs of measuring basic 

groundstrokes skills, such as forehand and backhand, 

which have different technical characteristics [9], [10]. 

This creates a gap between the coaching needs of junior 

athletes and the evaluation tools available. 

In addition, most of the previous research focused more 

on developing training methods or the effect of certain 

techniques on improving athlete performance. Meanwhile, 

the development of evaluation instruments that can be used 

practically in the field is still lacking attention. Some 

existing instruments often do not take into account aspects 

of age, level of experience, and physical and psychomotor 

differences between junior and senior tennis players [11]. 

This mismatch can result in measurement results that are 

less accurate and relevant for the junior tennis player 

population. 

The limitations of the study are also seen in the lack of 

field trials of the instruments developed. Many instruments 

do not go through a comprehensive validation stage, both 

in terms of content, construct, and measurement reliability. 

In fact, this validation is important to ensure that the 

instrument is truly able to measure the ability of basic 

groundstrokes techniques objectively and consistently. 

Therefore, research is needed to fill this gap by developing 

instruments that are appropriate, based on scientific 

evidence, and relevant to the needs of developing the basic 

technical abilities of junior tennis players [9]. 

2. Materials and Methods 

The method used in this research is Development or 

Research and Development (R&D). The research and 

development method is used to produce certain products, 

and test the effectiveness of these products. The Research 

and Development method focuses on research that 

develops or produces a new product and there is a media 

validation test, and a material validation test where to get 

the results of the product's effectiveness. 

The development of this instrument uses the ADDIE 

model. The ADDIE model can be used to develop various 

kinds of products and can be used as a learning model 

design in an effective and efficient system approach [12]. 

There are five stages that can be done, namely analysing, 

designing, developing, implementing, and evaluating. 

Analyse, identify the needs of instrument development 

through literature review and observation, and explore the 

relevant basic groundstroke skills standards for junior 

tennis players [8]. At this stage, the target users (coaches 

and athletes) were also analysed to ensure that the 

instruments developed were as needed. Designing an 

assessment instrument includes indicators of basic 

groundstroke skills, such as forehand, backhand, and ball 

control. The instrument designed includes an assessment 

format, measurement scale, and guidelines for its use. In 

the aspect of development, creating an instrument 

prototype is based on the design that has been made. 

This prototype is tested for validity and reliability 

through limited trials, such as asking for input from tennis 

experts or experienced coaches. In implementation, apply 
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the instrument to a test group consisting of junior tennis 

players to measure their performance in real situations. 

Data from the implementation is used to evaluate the 

effectiveness and usefulness of the instrument. In 

evaluation, evaluate the results of the trial and 

implementation of the instrument to ensure conformity 

with the research objectives. Revisions were made based 

on the evaluation results to produce a finalised instrument 

ready to be widely used by coaches and tennis clubs. 

The sample in this study consisted of 30 beginner-level 

junior tennis players under the age of 15 years, selected 

based on their active participation in local tennis clubs and 

structured training program. Participants were chosen to 

represent a typical population of young athletes in the early 

stages of tennis development. The inclusion criteria 

encompassed an age limit of under 15 years, less than two 

years of playing experience, and consistent attendance in 

weekly coaching sessions. This sample was deemed 

appropriate for the purpose of examining the physical, 

technical and developmental characteristics of 

beginner-level junior tennis players. 

After the measurement instrument has been developed, 

the next step is to analyse the instrument using descriptive 

statistics. Descriptive analysis helps in understanding the 

quality and characteristics of the instrument before it is 

used in further research. Descriptive analysis includes 

validity test and reliability test [13]. The validity test aims 

to ensure that the instrument measures what it is supposed 

to measure [14]. The reliability test aims to ensure the 

consistency and stability of the results produced by the 

instrument. 

3. Results 

In developing the basic groundstrokes skills instrument, 

the steps taken are in accordance with the ADDIE 

development model, which is to first analyse the 

groundstrokes movement in accordance with the theory of 

basic groundstrokes in tennis court. After conducting the 

analysis, the researcher then made an instrument design in 

the form of a lattice of groundstrokes basic motion skills 

instruments. The following is a lattice of groundstrokes 

basic motion skills: 

Table 1.  Grid of Groundstrokes Basic Movement Skills Instruments 

Component Step Component Step 

Forehand Groundstroke 1. Grip Technique Backhand Groundstroke 1. Grip Technique 

2. Preparation 2. Preparation 

3. Backswing 3. Backswing 

4. Forward swing 4. Forward swing 

5. Impact 5. Impact 

6. Follow Through and recovery 6. Follow Through and recovery 

Based on Table 1 above, the instrument lattice was developed into a groundstrokes basic movement skill instrument. 

The following is the basic groundstrokes skill instrument: 

Table 2.  Groundstrokes Basic Movement Skills Instrument 

Component Step Indicator Force 

1 2 3 

FOREHAND 

GROUNDSTROKE 

1. Grip 

Technique 

Using the forehand grip technique    

The handle is at the bottom of the handle    

2. Preparation Footsteps in the ready position    

Knee slightly bent    

Racket in neutral position (elbow away from body)    

Non-dominant hand supporting the racket    

Shoulders aligned horizontally with the path of the ball    

Maintaining balance at head and shoulder levels    

3. Backswing Initiating circular motion    

Dominant hand position between shoulder and hip    

Dominant hand balances the backward rotation of the body    

Ideal angle of 200 shoulder and hip misalignment    

Racket and hand are still visible on the striking side of the body    

Knees are bent in preparation to shift weight forwards    
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Table 2 continued 

 4. Forward 

swing 

Racket and hands begin to descend under the ball    

Releasing the body and using acceleration effectively    

Racquet acceleration with a low-to-high swing and an inside-out swing 

pattern 

   

5. Impact The palm of the hand is directed across the strike zone    

Foot movement until a stroke is achieved    

Vertical racquet face for longer shots    

Head and eyes remain focused and stable    

Hips and shoulders have been rotated to face the net    

Wrist and forearm remain stable    

6. Follow 

Through and 

Recovery 

Full follow-through movement with palms through contact    

Racket starts to slow down to promote recovery    

Punch ends at the shoulder    

BACKHAND 

GROUNDSTROKE 

1. Grip 

technique 

Using the backhand grip technique    

The handle is at the bottom of the handle    

 2. Preparation Footsteps in the ready position    

Knee slightly bent    

Racket in neutral position (elbow away from body)    

The non-dominant hand supports the racket    

Shoulders aligned horizontally with the path of the ball    

Using the non-dominant hand to initiate a grip change    

Maintaining a balanced shoulder alignment    

 3. Backswing Dominant arm remains slightly flexed    

The arm does not dominantly support the racket head    

Initial Circular swing motion    

Dominant hand positioned between shoulder and hip    

Ideal angle of 300 by shoulder and hip    

Racket and hands are above the angle of the stroke at the side of the body    

The knees are bent in preparation for shifting the body weight forwards    

 4. Forward 

swing 

Racket and hand begin to descend under the ball    

Hands begin to separate    

Body release and effective use of body acceleration    

Shift of weight from the back foot to the front foot    

Racquet acceleration with a low to high trajectory, creating an inside out 

swing pattern 

   

 5. Impact Knuckle through the hitting zone    

Extension of the foot up to the stroke    

Vertical racket face for a longer hitting zone    

Head remains steady and eyes focused on the point of impact    

Hips and shoulders remain perpendicular to the net    

Wrist with forearm remains stable    

 6. Follow 

Through and 

Recovery 

Dominant arm continues to rise through the hitting zone    

Non-dominant arm is straightened so that hand to hand forms a line    

Stroke ends high above the shoulders    

Hips slightly open to begin recovery    
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Based on Table 2 above, in using the instrument, the 

tester may administer three trials to the testee to perform 

groundstrokes, specifically forehand groundstroke and 

backhand groundstroke. In each trial, the testee is assessed 

based on performance indicators outlined in the instrument. 

The scoring system is as follows: if the testee performs the 

movement accurately and in accordance with the defined 

indicators, they will receive a score of 2 for that trial. If the 

testee attempts the movement but it is not yet fully correct 

or deviates from the expected technique, a score of 1 will 

be given. If the testee fails to perform the movement or 

performs it incorrectly, they will receive a score of 0. The 

total score form the three trials will be used to determine 

the testee’s level of proficiency in executing both forehand 

and backhand groundstrokes. This scoring approach allows 

for an objective assessment of technical performance based 

on consistency and correctness across repeated attempts. 

The results of the validity analysis indicated that the 

Aiken’s V values for the 57 items ranged from 0.83 to 1.00. 

These values demonstrate that all items were deemed 

relevant and content valid by expert evaluators, as they met 

the minimum required threshold for content validity 

(V>0.80). Furthermore, the reliability test using the 

Cronbach’s Alpha Coefficient yielded a value of 0.864, 

indicating a high level of internal consistency among items. 

Based on these findings, the instrument developed in this 

study is considered to be valid, reliable and suitable for use 

in subsequent data collection stages. The validity and 

reliability test analyses are presented in the table below: 

Table 3.  Results of Content Validity and Reliability Instruments 

Analysis Result Criteria 

Content Validity 0.83 – 1.00 Valid 

Reliability 0.864 High 

4. Discussion 

The development of basic groundstrokes skill 

instruments for junior tennis players is an important step in 

an effective training process. Groundstrokes, which 

include forehand and backhand strokes, are the basic 

techniques that form the foundation of the game of tennis 

[15]. Good measurement instruments allow coaches to 

assess athletes' skill levels in an objective and structured 

manner, thereby providing relevant feedback to improve 

their abilities. These instruments should be designed taking 

into account factors such as the age, experience level, and 

physical capacity of junior tennis players. 

The process of developing this instrument involves 

several stages, starting from needs identification to 

validation of the measuring instrument [16]. Needs 

identification is done by analysing the characteristics of 

junior tennis games as well as the most crucial elements of 

groundstrokes technique, such as accuracy, stroke power, 

and consistency. After that, the measurement parameters 

are formulated, for example, measurement of stroke 

accuracy through target-area or measurement of stroke 

power with certain sensors. These parameters should be 

designed to suit the junior tennis player's physical abilities 

and not be too complex. 

This instrument was developed based on the stages of 

basic groundstroke techniques that must be performed to 

achieve effective and efficient strokes [17]. These 

technical stages were broken down into detailed 

movements, which serve as assessment indicators for 

evaluating the quality of a beginner tennis player’s 

performance. Each indicator is systematically arranged to 

assess essential aspects of the technique, such as body 

positioning, racket swing, hand-eye coordination, and 

balance during the stroke [18]. Therefore, this instrument 

can be used as an objective and accurate evaluation tool to 

measure the mastery of basic groundstroke techniques 

among novice players. 

The use of this instrument is carried out by feeding balls 

to beginner players in the direction of forehand and 

backhand strokes, after which the players perform the 

strokes. During these strokes, the coach observes the 

players’ movement and evaluates them based on the 

indicators provided in the instrument. The assessment is 

conducted in real-time, focusing on each stage of the 

technique, including preparation, body positioning, racket 

swing, and follow-through [19]. The results of this 

evaluation are used to determine the players’ level of 

mastery of basic groundstroke techniques and serve as a 

basis for providing feedback or designing training 

programs tailored to the players’ needs. 

The scoring system is as follows: if the testee performs 

the movement accurately and in accordance with the 

defined indicators, they will receive a score of 2 for that 

trial. If the testee attempts the movement but it is not yet 

fully correct or deviates from the expected technique, a 

score of 1 will be given. If the testee fails to perform the 

movement or performs it incorrectly, they will receive a 

score of 0. 

Instrument validation is a very important stage to ensure 

the reliability and validity of measurements [20]. 

Validation is carried out by testing a group of junior tennis 

players, where the measurement data is analysed using 

statistical methods [10], [21]. The results of this analysis 

will show whether the instrument is able to measure 

groundstrokes skills consistently and in accordance with 

the objectives. In addition, input from coaches and athletes 

can also help in improving the instrument, both in terms of 

design and how it is used. 

The development of this instrument must also consider 

aspects of practicality and efficiency. A good instrument is 

not only accurate, but also easy to use on the tennis court. 

The coach must be able to operate the measurement tool or 

system without requiring complicated training. In addition, 

the time needed for measurement should also be efficient 

so as not to disrupt the training schedule [22]. This is 

especially important in the training environment of junior 



  International Journal of Human Movement and Sports Sciences 13(4): 882-888, 2025  887 

 

tennis players, where practice time is often limited. 

With standardised instruments in place, coaches can 

more easily monitor athletes' progress over time. This 

allows for more informed decision-making in designing 

appropriate training programmes [23]. In addition, the 

development of this instrument can also be the first step in 

developing a more structured training curriculum, thus 

increasing the chances of junior tennis players to compete 

at a higher level. With this approach, it is expected that the 

basic technical skills of junior tennis players' 

groundstrokes can be optimally developed. 

The instrument places greater emphasis on the quality of 

movements that should be performed during groundstrokes, 

as the outcome of the stroke is highly influenced by correct 

technique. In its implementation, the effectiveness of the 

instrument also depends on the feeder who delivers the ball 

to the player; therefore, a skilled feeder is required to 

ensure consistency and accuracy. Furthermore, this 

instrument needs to be developed further by increasing the 

number of beginner tennis players as samples, in order to 

obtain higher reliability and to ensure that is accurately 

measures the intended basic technique. Continued 

refinement and validation will enhance its effectiveness as 

a practical tool for technical assessment and coaching. 

5. Conclusions 

The development of the basic groundstroke skill 

assessment instrument for junior tennis players has 

demonstrated strong validity and reliability. This indicates 

that the instrument is both content-valid and internally 

consistent, making it suitable for use in evaluating the 

technical performance of beginner players. By 

emphasizing the quality of movement in forehand and 

backhand strokes, the instrument provides an objective 

framework for assessing key elements such as preparation, 

body positioning, swing mechanics and follow-through. 

The scoring system enables consistent evaluation across 

repeated trials, while the real-time observation method 

allows coaches to identify strengths and areas for 

improvement in each player’s technique. Additionally, the 

practicality and efficiency of the instrument support its use 

in actual training environments, provided a skilled feeder is 

available to ensure consistent ball delivery. 

Future development should focus on expanding the 

sample size to increase reliability further and refining the 

instrument to adapt to various skill levels and training 

contexts. Ultimately, this assessment tool offers a valuable 

resource for coaches seeking to monitor technical progress, 

guide individualized training programs, and support the 

long-term development of junior tennis players. 
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