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The teaching of striking skills in senior high school physical 

education often faces challenges related to limited 

equipment, low student confidence, and difficulties in 

mastering correct batting mechanics. This study aimed to 

develop and evaluate modified batting instructional media 

for striking skill learning among Grade 10 physical education 

students. Employing a research and development design 

based on the ADDIE model, this study produced modified 

batting tools and instructional variations tailored to 

students’ physical characteristics and learning needs. The 

development process involved expert validation by three 

validators, consisting of two university lecturers with 

expertise in physical education pedagogy and instructional 

media development and one experienced physical education 

teacher, followed by field trials involving one intact Grade 10 

physical education class at SMAN 3 Luwuk, Central Sulawesi, 

Indonesia (N = 32). The findings showed that the developed 

instructional media achieved high expert validity scores 

(≥85%) and were perceived by students as practical, 

engaging, and easy to use. Implementation results indicated 

improved student participation, confidence, and execution of 

fundamental striking movements during learning activities. 

These results suggest that modified batting instructional 

media can help address equipment limitations and learner 

variability while supporting more inclusive skill learning. In 

conclusion, the developed media are feasible for supporting 

striking skill learning in senior high school physical 

education. 
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Introduction 

Physical education plays a crucial role in developing students’ motor skills, physical 

fitness, and lifelong engagement in movement-based activities [1]–[2]. Beyond promoting 

physical competence, high-quality physical education at the senior high school level is 

expected to foster self-confidence, motivation, and active participation in diverse motor tasks 

[3]–[4]. Among these, striking games such as baseball, softball, and kasti rely on the mastery 

of batting skills—a fundamental motor skill that integrates coordination, timing, hand-eye 

coordination, and body control [5]–[7]. Effective batting not only supports performance in 

sport contexts but also contributes to the development of general motor competence, which is 

essential for adolescents’ overall physical literacy [4]–[6]. 

Despite its importance, the teaching of batting skills in school-based physical education 

continues to face several practical challenges. Limited access to standard equipment, large 

class sizes, and students’ fear of injury often reduce opportunities for repeated practice and 

meaningful skill acquisition [8]. These constraints may lead to low engagement, decreased 

confidence, and difficulty in mastering proper striking mechanics [9]–[11]. Previous studies 

have shown that equipment modification, simplified practice tasks, and structured learning 

models can support motor skill acquisition and improve student learning outcomes [12]–[15]. 

However, most research on modified or adaptive instructional media has been conducted in 

elementary school contexts, leaving a clear gap regarding its application for senior high school 

students, whose physical capacities, learning characteristics, and instructional needs are more 

advanced [16]–[18]. 

To address this gap, the present study aimed to develop and validate modified batting 

instructional media tailored for Grade 10 physical education students at SMAN 3 Luwuk. The 

study employed a systematic instructional design approach, integrating principles of safety, 

usability, and progressive skill development [19]–[21]. By creating context-sensitive, low-cost, 

and student-friendly learning media, this research seeks to provide practical alternatives for 

physical education teachers and contribute to the broader field of adaptive instructional media 

development. Ultimately, the study aims to enhance students’ engagement, confidence, and 

competency in fundamental striking skills, while generating empirical evidence to inform 

effective teaching practices in senior high school physical education [22]. 
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Material and Methods 

A. Research Design 

This study employed a research and development (R&D) design based on the ADDIE [23] 

instructional development model, which consists of five systematic stages: Analysis, Design, 

Development, Implementation, and Evaluation. The ADDIE model was selected because of its 

structured and iterative framework, which is widely used for developing and validating 

instructional media in educational settings. In this study, the ADDIE stages were adapted to 

focus on the development of modified batting instructional media suitable for senior high 

school physical education contexts. 

B. Research Setting and Participants 

The study was conducted at SMAN 3 Luwuk, a public senior high school located in Central 

Sulawesi, Indonesia. Participants in the implementation stage consisted of Grade 10 students 

enrolled in regular physical education classes. The student participants were selected using a 

total sampling technique from one intact class (N = 32 students), as the developed media were 

intended for classroom-based implementation [24]. 

Expert validation involved three validators: two university lecturers with expertise in 

physical education pedagogy and instructional media development, and one experienced 

physical education teacher from SMAN 3 Luwuk. These experts were selected based on their 

academic background and professional experience relevant to instructional media evaluation. 

C. Development Procedures 

The development process followed the five stages of the ADDIE model, namely Analysis, 

Design, Development, Implementation, and Evaluation. During the analysis stage, a needs 

assessment was conducted to identify instructional problems, learner characteristics, and 

contextual constraints in senior high school physical education, particularly related to batting 

skill instruction. The design stage focused on formulating learning objectives, selecting 

appropriate instructional strategies, and planning modified batting activities that emphasized 

safety, accessibility, and progressive skill development. In the development stage, the 

instructional media were produced in the form of modified equipment, structured practice 

models, and usage guidelines, which were then refined into a complete learning package. The 

implementation stage involved applying the developed media in Grade X physical education 

classes to examine usability and classroom practicality. Finally, the evaluation stage consisted 

of expert validation, practitioner feedback, and student responses, which were used to revise 

and finalize the instructional media. 

D. Analysis Stage 

A needs analysis was conducted to identify learning problems related to batting instruction 

in physical education classes. Data were collected through classroom observations and 
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informal interviews with physical education teachers. The analysis revealed that students 

experienced difficulties in performing batting skills due to limited variations of standard 

equipment, fear of injury when using hard bats or balls, and the absence of progressive learning 

tasks that matched students’ physical characteristics and skill levels. 

E. Design Stage 

Based on the needs analysis, the modified batting instructional media were designed with 

an emphasis on safety, accessibility, and progressive skill development. The design 

specifications included: (1) modified bats made from lightweight PVC materials with widened 

striking surfaces to reduce injury risk and increase ball contact success, (2) variations in ball 

types and sizes to accommodate different skill levels, and (3) progressive batting drills 

structured from simple to more complex movements and aligned with the physical 

characteristics of Grade 10 students [25]–[26]. 

F. Development Stage 

The instructional media designs were then produced and refined into a complete learning 

package. This package included physical equipment specifications, usage guidelines, and 

instructional variations for batting practice. The initial prototype was subsequently submitted 

for expert validation to assess content relevance, media suitability, safety, and instructional 

feasibility. Revisions were made based on expert feedback before proceeding to the 

implementation stage. 

G. Implementation Stage 

Following revision, the validated instructional media were implemented during regular 

Grade 10 physical education lessons. Students practiced batting skills using the modified 

equipment under teacher supervision. The implementation focused on observing students’ 

engagement, ease of equipment uses, and confidence in performing striking movements during 

learning activities. 

H. Evaluation Stage 

 The evaluation stage focused on assessing the validity, practicality, and attractiveness of 

the developed instructional media. Product validity was determined through expert judgment, 

while practicality and attractiveness were evaluated based on student responses after the 

implementation. 

I. Data Collection Instruments 

 Data were collected using structured questionnaires. The expert validation questionnaire 

was used to assess learning aspects, media design, and practical implementation feasibility. 

The student response questionnaire was administered to evaluate the practicality and 

attractiveness of the instructional media, including ease of use, enjoyment, and perceived 

usefulness during batting practice. All questionnaire items were measured using a 5-point 
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Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. Prior to data collection, 

the student questionnaire was reviewed by experts to ensure content validity and was tested 

for reliability, indicating that the instrument was appropriate for use in the field trial [25]–[26]. 

Table 1. Five-Point Likert Scale Used in the Questionnaire 

Score Response Category 

5 Strongly Agree 
4 Agree 
3 Neutral 
2 Disagree 
1 Strongly Disagree 

J. Data Analysis 

Data were analyzed using descriptive percentage analysis. Questionnaire scores were 

converted into percentages and interpreted using predefined feasibility criteria, where 

percentages of 80% or higher indicated high feasibility. The analysis results were used to 

determine the overall quality and applicability of the developed batting instructional media. 

K. Ethical Considerations 

This study involved human participants in the form of senior high school students. Ethical 

approval was obtained from the Institutional Research Ethics Committee of Universitas 

Tadulako through the Institute for Research and Community Service (LPPM), with official 

approval granted prior to data collection. Permission to conduct the study was also obtained 

from the school administration, and informed consent was secured from all participants. 

Results 

A. Expert Validation of the Developed Batting Learning Media 

Expert validation was conducted to assess the feasibility of the developed modified batting 

learning media in terms of learning design, media quality, and practical implementation. Three 

validators were involved: (1) a physical education learning expert, (2) a learning media expert, 

and (3) a practicing physical education teacher. Table 2 presents the validation results from 

the physical education learning expert. 

Table 2. Expert Validation Results (Physical Education Learning Expert) 

Aspect Evaluated Percentage (%) Category 

Media design 93.75 Very feasible 
Ease of use 87.50 Very feasible 
Media function 91.66 Very feasible 
Average 90.97 Very feasible 

All evaluated aspects exceeded the minimum feasibility criterion of 80%, indicating that 

the developed modified batting media had a strong product design and met high feasibility 

standards for Grade 10 physical education learning. These results also suggest that the media 
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were considered appropriate by both expert validators and practitioners for classroom-based 

implementation. 

B. Media Expert Validation Results 

Validation conducted by the learning media expert focused on the suitability, ease of use, 

and attractiveness of the developed product. The results are presented in Table 3. 

Table 3. Expert Validation Results (Learning Media Expert) 

Aspect Evaluated Percentage (%) Category 

Suitability 91.66 Very feasible 
Ease of use 83.33 Very feasible 
Attractiveness 91.66 Very feasible 
Average 88.88 Very feasible 

These findings indicate that the batting learning media were considered appropriate for 

instructional use, user-friendly, and visually appealing for senior high school physical 

education learning. 

C. Practitioner (Teacher) Validation Results 

Practitioner validation was conducted by a physical education teacher to evaluate 

classroom practicality and instructional relevance. The validation results are shown in Table 

4. 

Table 4. Validation Results from Physical Education Teacher 

Aspect Evaluated Percentage (%) Category 

Media design 93.75 Very feasible 
Ease of use 100.00 Very feasible 
Media function 100.00 Very feasible 
Average 97.92 Very feasible 

These results confirm that the developed media were highly practical and suitable for use 

in authentic teaching situations, particularly in routine classroom-based physical education. 

D. Implementation Results 

The implementation phase involved Grade 10 students using five modified batting learning 

models. Student performance was evaluated using a 5-point rating scale, with 1 as the lowest 

score and 5 as the highest possible score. The assessment results were presented as mean 

scores because the study primarily emphasized descriptive feasibility analysis. Standard 

deviation data were unavailable due to the use of aggregated classroom assessment records. 

The results are presented in Table 5. 

Table 5. Implementation Results of Batting Learning Models 

No. Learning Model Mean Score Category 

1 Individual rebound ball 4.6 Good 
2 Paired batting 4.2 Good 
3 Group rebound ball 4.6 Good 
4 Hanging ball 4.2 Good 
5 Batting tee (standing T) 4.3 Good 
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All learning models achieved good performance categories, indicating that the developed 

models could be implemented effectively during physical education lessons. 

E. Student Perceived Ease of Use 

Students’ perceptions of ease of use were collected after the implementation phase using a 

5-point Likert scale, with 1 indicating the lowest level of agreement and 5 indicating the highest 

level of agreement. The results are presented in Table 6. 

Table 6. Student Responses on Ease of Use 

No. Learning Model Mean Score Category 

1 Individual rebound ball 3.6 Easy 
2 Paired batting 4.7 Easy 
3 Group rebound ball 3.7 Easy 
4 Hanging ball 3.7 Easy 
5 Batting tee (standing T) 3.4 Easy 

Overall, students perceived all modified batting learning models as easy to use, suggesting 

that the media design successfully supported usability and task clarity for Grade 10 learners. 

F. Student Perceived Attractiveness 

Student perceptions regarding the attractiveness of the developed learning models are 

presented in Table 7. 

Table 7. Student Responses on Attractiveness 

No. Learning Model Mean 
Score 

Category 

1 Individual rebound ball 3.6 Attractive 
2 Paired batting 3.4 Attractive 
3 Group rebound ball 3.6 Attractive 
4 Hanging ball 3.7 Attractive 
5 Batting tee (standing T) 3.5 Attractive 

The results indicate that students perceived the learning activities as attractive, engaging, 

and enjoyable, which supports the potential of the developed media to promote active 

participation in batting practice. 

G. Summary of Results 

Overall, the findings demonstrate that the modified batting learning media achieved high 

expert validity, strong practitioner acceptance, positive student responses, and effective 

implementation outcomes in Grade X physical education. These results indicate that the 

developed product is feasible and acceptable for classroom use and has promising potential to 

support batting skill learning at the senior high school level. Therefore, the following 

discussion interprets these findings by explaining why the media performed well, outlining 

their pedagogical implications, and comparing them with previous studies on equipment 

modification and progressive skill learning in physical education. 
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Discussions 

The present study developed and validated modified batting learning media for Grade 

10 physical education and found consistently high feasibility ratings from expert validators 

and a teacher practitioner, alongside positive student responses and good implementation 

performance across five learning models. Collectively, these findings indicate that the 

developed product is not only conceptually appropriate but also practically workable within 

real school constraints. Therefore, the modified batting media can serve as a feasible 

instructional alternative for supporting striking skill learning in senior high school physical 

education. 

A. Why expert and teacher feasibility was very high 

High feasibility scores from the physical education learning expert, media expert, and 

practitioner teacher suggest that the product met key indicators of instructional quality—

alignment between tasks and objectives, clarity of use, safety, and implementability. This 

pattern is meaningful because in school PE settings, innovations are adopted more readily 

when they reduce logistical burden and increase instructional control for teachers. From a 

constraints-led perspective, changing task constraints (e.g., equipment features and drill 

structure) can create more achievable movement solutions and improve learning conditions 

without changing the learning goals [12], [27]–[28]. The very strong teacher practicality scores 

in this study likely reflect that the media required minimal complex setup and could be 

integrated into standard lessons—an adoption factor often emphasized in applied PE 

pedagogy. 

B. Why the modified equipment likely supported safety and success 

Your design choices—lightweight PVC bats with widened striking surfaces and varied 

balls—are consistent with the principle of equipment scaling: modifying tools and task 

demands can increase success rates, reduce negative experiences, and support skill acquisition 

by making the task more “learnable” [13], [29]. In striking skills, early success is important 

because repeated failure tends to reduce engagement and perceived competence. Thus, the 

product’s high feasibility on safety/functionality and students’ “easy” ratings can be 

interpreted as a sign that the equipment modifications lowered perceived risk and technical 

difficulty while increasing contact opportunities, which is a known mechanism for improving 

learning experiences in interceptive/striking tasks [30]–[32]. 

C. Why progressive drills produced “good” implementation across models 

All five learning models achieved “good” performance categories, which can be interpreted 

through motor learning logic: sequencing practice from simpler to more complex tasks 

supports coordination, timing, and control by gradually increasing demands. Gradual 

progression is widely discussed as an efficient instructional strategy because it manages 
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difficulty and allows learners to stabilize basic movement patterns before adding complexity 

[33]–[34]. Additionally, constraints-led pedagogy predicts that learners improve when 

practice environments allow exploration and repeated successful attempts, rather than being 

overwhelmed by task difficulty [35]. The consistency of “good” outcomes across different 

models (individual, paired, group, tee/hanging ball variations) suggests your package offered 

multiple task constraints that still converged toward the same core striking competence. 

D. Meaning of positive student ease-of-use and attractiveness 

Students rated the models as easy to use and attractive/engaging, which matters because 

enjoyment and perceived competence are strongly linked to motivation and sustained 

participation in PE. Self-determination theory–informed work in PE highlights that supportive 

learning conditions can enhance autonomous motivation and adaptive outcomes [36]–[37]. 

Empirical research with adolescents also shows relationships between perceived competence 

and PE enjoyment, which in turn relate to ongoing physical activity engagement [38]. In your 

case, improved usability and higher success probability likely increased perceived competence, 

which can explain why students found the activities engaging rather than intimidating. 

E. Contribution: addressing the senior high school gap 

Most equipment-modification and adaptive-media work is more commonly reported in 

younger/elementary contexts, so demonstrating high feasibility and positive responses in 

Grade X provides practical evidence that scaling and progressive design principles remain 

relevant for adolescents. Importantly, senior high school students often have more varied 

physical capacities and stronger performance expectations, so “student-friendly” does not 

mean “too easy,” but rather appropriately challenging with safe progression. This study 

therefore supports the wider argument that task constraint manipulation can be a scalable 

strategy for PE across age groups when the design matches learners’ developmental and 

contextual needs [39]–[40]. 

F. Practical implications 

For PE teachers, the developed package offers a low-cost alternative that can increase 

participation opportunities, reduce fear of injury, and support structured progression in 

batting instruction. For researchers, the results provide an applied validation pathway—

expert review + practitioner practicality + student response + implementation performance—

that can be replicated in other striking or interceptive skills. Future research should test 

effectiveness using stronger outcome designs (e.g., pre–post skill tests, comparison groups) 

and broader settings to strengthen generalizability. 

Conclusion 

This study successfully developed and validated modified batting instructional media 

for Grade 10 physical education using an ADDIE-based research and development approach. 
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The key findings indicate that the developed media achieved high feasibility across expert 

validation and practitioner assessment, while student responses demonstrated that the media 

were perceived as easy to use, attractive, and supportive of active participation in batting skill 

learning. As expected, the modification of equipment and learning models reduced perceived 

risk and facilitated more confident execution of striking movements during implementation. 

These findings confirm that the developed media are pedagogically appropriate and practically 

applicable in senior high school physical education contexts. 

Importantly, this study addresses a previously identified knowledge gap by extending 

evidence on modified instructional media from elementary education to the senior high school 

level, where empirical studies remain limited. The study contributes theoretically by 

demonstrating the applicability of instructional media modification within adolescent motor 

learning contexts and contributes practically by providing teachers with adaptable, low-cost 

learning alternatives suitable for schools with limited equipment. However, this study is 

limited by its focus on a single school setting and the absence of an experimental effectiveness 

comparison. Future research is therefore recommended to examine the impact of the 

developed media on learning outcomes using experimental designs, larger samples, and longer 

implementation periods, as well as to explore its application in other striking-based sports. 

Limitation and Suggestions 

This study has several limitations that should be acknowledged. First, the 

implementation was conducted in one intact Grade 10 class at a single senior high school, which 

limits the generalizability of the findings to broader physical education contexts. Second, the 

study did not include a control group or pre-test and post-test motor skill assessment; 

therefore, the findings cannot confirm the actual effectiveness of the modified batting media in 

improving students’ striking skills. Third, the implementation period was relatively short, so 

the study could not examine students’ long-term skill development, learning retention, or 

sustained engagement. Fourth, student responses were mainly based on perception data, such 

as ease of use, attractiveness, and perceived usefulness, which may be influenced by subjective 

experience. 

Future studies should involve larger and more diverse samples across different schools 

and grade levels. Researchers are also encouraged to use experimental or quasi-experimental 

designs with control groups and objective motor skill assessments to examine the actual impact 

of modified batting media on striking skill performance. In addition, longer implementation 

periods are recommended to evaluate learning retention, skill progression, and the 

sustainability of student engagement in physical education learning. 

Importantly, this study addresses a previously identified knowledge gap by extending 

evidence on modified instructional media from elementary education to the senior high school 
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level, where empirical studies remain limited. The study contributes theoretically by 

demonstrating the applicability of instructional media modification within adolescent motor 

learning contexts and contributes practically by providing teachers with adaptable, low-cost 

learning alternatives suitable for schools with limited equipment. However, this study is 

limited by its focus on a single school setting and the absence of an experimental effectiveness 

comparison. Future research is therefore recommended to examine the impact of the 

developed media on learning outcomes using experimental designs, larger samples, and longer 

implementation periods, as well as to explore its application in other striking-based sports. 
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