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Abstract: Elementary school students may experience difficulty maintaining concentration, retaining information, and recalling recently learned material. This study aimed to develop Run Ping-Pong Ball game media and evaluate its validity and practicality as a tool for training memory skills in classical guidance services. The study employed a Research and Development approach using the 4D model, limited to the Define, Design, and Develop stages. Participants were 26 fourth-grade students at SD Swasta Al-Mukmin. Data were collected through interviews, observations, expert-validation questionnaires, a guidance counselor response questionnaire, and a student response questionnaire. The needs analysis indicated problems related to attention, short-term recall, concentration, and information retention, as well as a preference for active and experience-based media. The media expert awarded a validity score of 84%, and the material expert awarded 93.33%, placing the product in the highly valid category. The guidance counselor’s practicality score was 94%, while the students’ response score was 82.46%, indicating high practicality. The developed game combines physical movement, sequential instructions, and information recall in an enjoyable activity. These findings demonstrate that the product is feasible for limited use in classical guidance services. However, effectiveness in improving memory was not measured and should be examined through experimental research.

Keywords: Classical Guidance, Game Media, Memory Skills, Ping-Pong Ball Game

A. Introduction

Memory is the cognitive ability to receive, encode, store, and retrieve information or experiences so that they can be used in later situations. This ability is closely connected with perception, attention, and prior experience. In learning, information is initially registered through the senses, processed in working memory, and retained through repeated use, meaningful connections, and retrieval. Therefore, memory is not a passive storage system; it is an active process that allows students to understand lessons, follow instructions, and apply previously learned information.

In elementary education, memory skills are essential because students are expected to retain explanations, remember procedures, connect new material with previous knowledge, and recall information during assignments and assessments. Students with stronger memory skills are generally better able to follow classroom activities and use what they have learned. Nevertheless, some students forget material soon after it is presented, have difficulty repeating instructions, and struggle to connect earlier lessons with new content. These problems may reduce comprehension, participation, and confidence in learning (Baig & Yadegaridehkordi, 2023).

Working-memory limitations can make it difficult for children to hold and process information simultaneously. Learning environments that rely heavily on lectures, copying, and repetitive written tasks may also reduce attention and engagement (Durgungoz & Durgungoz, 2025). When students remain passive for long periods, they may become bored, lose concentration, and process information less effectively. For this reason, elementary learning and guidance activities need varied media that encourage active participation, repetition, and purposeful recall.

An initial interview with the guidance and counseling teacher at SD Swasta Al-Mukmin indicated that several fourth-grade students had difficulty remembering lesson content even shortly after instruction. The teacher also reported that students were easily distracted, had difficulty maintaining focus, and often needed instructions to be repeated. Other factors identified in the school context included excessive gadget use, limited study review at home, insufficient parental support, inadequate sleep, and a lack of variation in teaching activities. These observations suggest that memory problems are influenced by both cognitive and environmental conditions (Shi et al., 2021; Wang et al., 2023).

Guidance and counseling services can support students not only in addressing personal and social concerns but also in developing learning-related skills. Classical guidance is delivered to all students in a class through structured activities designed around their developmental needs. In this context, a guidance counselor can provide experiences that strengthen attention, concentration, self-regulation, and learning habits. To achieve these goals, the service should use media that involve students actively rather than positioning them only as recipients of information (A. Gupta et al., 2025; Singleton et al., 2026).

Games offer an appropriate medium for elementary school students because they combine rules, goals, challenges, movement, and immediate feedback. A well-designed educational game can direct attention, require students to remember sequences, and provide opportunities to repeat information in an enjoyable context. Physical movement may also increase engagement and help students remain focused during the activity. However, a game should not be treated merely as entertainment; its components must be intentionally connected with the targeted skill (Cascella et al., 2023; Gyaurov et al., 2022).
Previous learning-media development has frequently used cards, audiovisual materials, songs, movement, and storytelling to support memory. These approaches indicate that active, multisensory experiences can help students attend to and recall information (Di Fuccio et al., 2025). Nevertheless, game media that combine physical activity, sequential instructions, concentration, and memory retrieval remain limited in classical guidance for elementary school students. This gap motivated the development of the Run Ping-Pong Ball game, in which students move along a prepared route, collect or transfer ping-pong balls, remember instructions, and recall information according to the rules of the activity.

The Run Ping-Pong Ball game was designed as an experiential medium rather than as a direct test of academic achievement. Its purpose is to create a structured activity in which students practice focusing on instructions, remembering sequences, retrieving information, and completing tasks under guidance. The product includes game equipment, safety procedures, implementation steps, and a guidebook for the counselor. The present study therefore focused on the development process and on evidence of validity and practicality before broader implementation (Klaic et al., 2022; Stover et al., 2021).

Based on above background, the study addressed the following research questions: (1) What student and media needs support the development of the Run Ping-Pong Ball game? (2) How is the Run Ping-Pong Ball game developed through the Define, Design, and Develop stages? (3) What are the validity and practicality levels of the developed game media according to experts, a guidance counselor, and students?

B. Methods

This study employed a Research and Development approach using the 4D model, which consists of Define, Design, Develop, and Disseminate. The study was limited to the Define, Design, and Develop stages because its purpose was to produce a preliminary product and examine its validity and practicality. The Disseminate stage and an experimental effectiveness test were not conducted (V. Gupta, 2026). During the Define stage, the researchers identified student memory difficulties and the need for game-based media through semi-structured interviews, classroom observations, and needs questionnaires. During the Design stage, the findings were translated into product objectives, game rules, required materials, safety procedures, instructional sequences, and a guidebook (Udeozor et al., 2023). During the Develop stage, the prototype was reviewed by media and material experts, revised according to their recommendations, and subjected to limited practicality testing.

The participants were 26 students from class IV-B at SD Swasta Al-Mukmin, located on Jalan Benteng Hilir No. 1, Bandar Khalipah Village, Percut Sei Tuan District, Deli Serdang Regency, North Sumatra. A guidance and counseling teacher participated in the initial needs analysis and practicality assessment. The media and material validators assessed the product according to their respective areas of expertise.

Qualitative data were obtained from interviews, observations, and written suggestions from validators and users. Quantitative data were obtained from expert-validation questionnaires, the guidance counselor response questionnaire, and the student response questionnaire. The instruments used a five-point Likert scale. The assessment covered media safety, clarity of instructions, attractiveness, ease of use, relevance to service objectives, and suitability for students (Ansoriyah et al., 2026). Validity and practicality percentages were calculated using P = (F/N) × 100%, where P represents the percentage score, F represents the total score obtained, and N represents the maximum possible score (Sathi et al., 2024). The resulting percentages were interpreted using the criteria presented in Table 1.

Table 1. Criteria for Media Validity and Practicality
	Percentage
	Validity Criterion
	Practicality Criterion

	81–100%
	Highly valid
	Highly practical

	61–80%
	Valid
	Practical

	41–60%
	Less valid
	Less practical

	21–40%
	Invalid
	Impractical

	0–20%
	Highly invalid
	Highly impractical



C. Results and Discussion

1. Result

The development results are presented according to the Define, Design, and Develop stages. This section reports the empirical findings without extending them into theoretical interpretation.

Define Stage

Interviews and observations conducted at SD Swasta Al-Mukmin indicated that students in class IV-B frequently had difficulty remembering recently presented information, following multistep instructions, maintaining concentration, and recalling previously learned material. The learning process was described as being dominated by lectures and textbooks, which limited active student participation (Zeng et al., 2020). These findings established the need for an interactive activity that could combine attention, movement, repetition, and information retrieval. A needs questionnaire was administered to all 26 students. In the original questionnaire summary, the category values were recorded as response scores rather than as a mutually exclusive percentage distribution. For accuracy, Table 2 therefore presents the values as reported response scores.


Table 2. Student Needs Analysis
	No
	Dimension
	Aspect
	Indicator
	Response Option
	Reported Score

	1
	Information reception
	Attention during learning
	Ability to attend to the teacher’s explanation
	Strongly agree
	10

	
	
	
	
	Agree
	20

	
	
	
	
	Neutral
	25

	
	
	
	
	Disagree
	60

	
	
	
	
	Strongly disagree
	45

	2
	Short-term memory
	Temporary recall
	Ability to recall material just explained
	Strongly agree
	5

	
	
	
	
	Agree
	20

	
	
	
	
	Neutral
	25

	
	
	
	
	Disagree
	65

	
	
	
	
	Strongly disagree
	45

	3
	Learning concentration
	Attention focus
	Ability to remain focused during the lesson
	Strongly agree
	10

	
	
	
	
	Agree
	15

	
	
	
	
	Neutral
	30

	
	
	
	
	Disagree
	60

	
	
	
	
	Strongly disagree
	45

	4
	Information retention
	Memory persistence
	Ability to retain information over time
	Strongly agree
	20

	
	
	
	
	Agree
	25

	
	
	
	
	Neutral
	55

	
	
	
	
	Disagree
	55

	
	
	
	
	Strongly disagree
	75



The response pattern in Table 2 shows that the largest reported scores were concentrated in the disagree and strongly disagree categories for attention, short-term recall, concentration, and retention. This pattern is consistent with the interview and observation findings and supports the need for a structured medium that requires students to attend to instructions and retrieve information during an activity(Borda et al., 2020). A second questionnaire examined the type of media preferred by students and the availability of supporting school facilities. As with the first questionnaire, the original summary recorded category values as response scores. Table 3 presents those values without treating them as percentages.







Table 3. Media Needs Analysis
	No
	Dimension
	Aspect
	Indicator
	Response Option
	Reported Score

	1
	Media needs
	Media type
	Need for interactive and engaging media
	Strongly agree
	70

	
	
	
	
	Agree
	35

	
	
	
	
	Neutral
	10

	
	
	
	
	Disagree
	5

	
	
	
	
	Strongly disagree
	10

	2
	Learner characteristics
	Learning style
	Hands-on media support understanding
	Strongly agree
	85

	
	
	
	
	Agree
	25

	
	
	
	
	Neutral
	10

	
	
	
	
	Disagree
	5

	
	
	
	
	Strongly disagree
	5

	3
	Media availability
	Facilities
	School facilities support varied media
	Strongly agree
	65

	
	
	
	
	Agree
	45

	
	
	
	
	Neutral
	5

	
	
	
	
	Disagree
	10

	
	
	
	
	Strongly disagree
	5

	4
	Learning motivation
	Interest
	Engaging media can increase motivation
	Strongly agree
	80

	
	
	
	
	Agree
	30

	
	
	
	
	Neutral
	10

	
	
	
	
	Disagree
	5

	
	
	
	
	Strongly disagree
	5



The largest reported scores in Table 3 occurred in the strongly agree and agree categories. Students indicated a preference for interactive, enjoyable, and experience-based media, and the school was considered capable of supporting varied media. These findings guided the selection of a physical game that could be conducted with simple equipment in a classroom or open school area (Hartikainen et al., 2023).

Design Stage

The product was designed as an individual turn-taking game that could be implemented within a classical guidance session. Four students participated in each round while the remaining students observed, supported the activity, or waited for their turns. The game required participants to move along a prepared route, collect or transfer ping-pong balls, follow sequential instructions, and recall assigned information. The combination of movement and cognitive tasks was intended to maintain attention and create repeated opportunities for retrieval.

The equipment consisted of route markers, ping-pong balls, containers, and a game track adjusted to the available space. The guidebook included the objectives, required materials, preparation procedures, rules, safety considerations, implementation steps, reflection questions, and evaluation forms (Lipnevich et al., 2026; Ren et al., 2024). Validation sheets for media and material experts and response questionnaires for the guidance counselor and students were also prepared.

Develop Stage

The prototype was assessed by a media expert and a material expert. The media expert evaluated appearance, safety, durability, clarity, and ease of use (Ntoa, 2025). The material expert evaluated the relationship between the activity and the memory-training objectives, the clarity of instructions, the suitability of the guidebook, and the appropriateness of the activity for elementary school students. The media expert awarded 42 out of 50 points, equivalent to 84%, which placed the product in the highly valid category. The validator considered the appearance, design, and use of the media appropriate for limited classical guidance activities and did not request major revisions.

Table 4. Media Expert Validation Results
	Score Obtained
	Maximum Score
	Percentage
	Criterion

	42
	50
	84%
	Highly valid



The material expert awarded 56 out of 60 points, equivalent to 93.33%, which placed the material in the highly valid category. The expert recommended improving the placement of images in the guidebook so that they would not interrupt the text or reduce reading comfort (Skeppstedt et al., 2024; Taddio et al., 2025).

Table 5. Material Expert Validation Results
	Score Obtained
	Maximum Score
	Percentage
	Criterion

	56
	60
	93.33%
	Highly valid



After the recommended revisions were completed, the product underwent practicality assessment (Kruachottikul et al., 2023; Vidal-Jove et al., 2022). The guidance counselor awarded 47 out of 50 points, equivalent to 94%, which placed the product in the highly practical category. The counselor considered the medium easy to prepare, engaging, and relevant to classical guidance needs.

Table 6. Guidance Counselor Practicality Results
	Score Obtained
	Maximum Score
	Percentage
	Criterion

	47
	50
	94%
	Highly practical



The student response assessment involved 26 participants and produced a practicality percentage of 82.46%, which also fell within the highly practical category. Students generally reported that the game was enjoyable, understandable, and easy to participate in.



Table 7. Student Practicality Results
	Number of Respondents
	Percentage
	Criterion

	26
	82.46%
	Highly practical



2. Discussion

The findings indicate that the Run Ping-Pong Ball game medium met the validity and practicality criteria required for limited use in classical guidance. The two expert assessments suggest that the product’s physical design, instructions, content, and relationship with the service objectives were generally appropriate (Borsci et al., 2022; Jensen et al., 2023). The guidance counselor and student responses also indicate that the game could be prepared and implemented without excessive difficulty and that the activity was acceptable to its intended users.

The product was developed in response to needs related to attention, short-term recall, concentration, and information retention (Liu, 2024). Each major component of the game was connected with one of these needs. Listening to the initial explanation requires focused attention; remembering the route and sequence requires temporary storage; moving while following instructions requires sustained concentration; and recalling the assigned information requires retrieval. This alignment strengthens the educational purpose of the game and distinguishes it from an unstructured recreational activity.

The practical scores may also be explained by the simplicity of the equipment (Hansen, 2020). Ping-pong balls, markers, containers, and a prepared route are relatively easy to obtain and can be adjusted to the available school space. The guidebook provides a sequence that helps the counselor organize the activity consistently. However, practicality may vary across schools depending on class size, available space, student mobility, time allocation, and the counselor’s ability to manage an active group.

The game reflects an experiential approach because students learn through direct participation rather than explanation alone. They receive instructions, act on them, experience success or error, and discuss the activity afterward. Repetition and retrieval are embedded in the sequence of play. Physical movement may sustain interest, but the movement itself should not be assumed to improve memory automatically. The cognitive value depends on how clearly the instructions, recall tasks, and reflection questions are designed (Ruiz-Martín & Bybee, 2022; Seymour et al., 2020).

The high validity and practicality percentages should be interpreted cautiously (Lakens, 2021). The study assessed product feasibility and user responses, not improvement in memory performance. No pretest, posttest, control group, standardized memory measure, or delayed assessment was used. Therefore, statements that the game is effective in increasing memory would exceed the available evidence. The present results support only the conclusion that the medium is sufficiently valid and practical for further testing (Pennycook et al., 2020).

For guidance counselors, the product offers an alternative to lecture-dominated classical services. It may be used as an opening activity, a structured memory exercise, or part of a broader learning-skills program. Implementation should begin with safety instructions, a demonstration, and clear role assignments. After the game, the counselor should guide reflection on attention, strategies for remembering instructions, sources of distraction, and ways to apply the experience to classroom learning (Darling-Hammond et al., 2020)d.

This study is limited by its single-school setting, the participation of only 26 students, the absence of the Disseminate stage, and reliance on expert and user questionnaires. The response-score summaries in the needs analysis should also be checked against the raw questionnaire data before publication. Future studies should revise and standardize the needs instruments, test the product with larger and more diverse groups, and compare memory outcomes before and after the intervention. Experimental or quasi-experimental designs, delayed posttests, observation rubrics, and validated memory measures would provide stronger evidence regarding effectiveness and sustainability (Wong et al., 2025)ric.

D. Conclusions

This study developed the Run Ping-Pong Ball game medium as an interactive tool for classical guidance services intended to train elementary school students’ memory skills. The development process followed the 4D model but was limited to the Define, Design, and Develop stages. During the Define stage, interviews, observations, and student questionnaires indicated difficulties in maintaining attention, recalling recently presented information, sustaining concentration, and retaining learning material. The Design stage translated these needs into a game that combines physical movement, sequential instructions, information recall, and active participation. During the Develop stage, the product was validated, revised, and tested for practicality with a guidance counselor and 26 fourth-grade students. The media expert awarded a validity score of 84%, while the material expert awarded 93.33%; both results placed the product in the highly valid category. The guidance counselor’s practicality assessment reached 94%, and the students’ response reached 82.46%, indicating that the medium was perceived as practical, engaging, and suitable for classroom-based guidance activities. These findings support the feasibility of the product but do not establish that it improves memory, because the study did not use a pretest, posttest, comparison group, or long-term follow-up. Practically, the medium may help guidance counselors organize activities that require students to focus on instructions, remember sequences, retrieve information, and participate actively. Its implementation should include clear safety procedures, sufficient space, age-appropriate instructions, and reflection after the game. The study is limited by its single-school setting, small participant group, reliance on questionnaire responses, and omission of the Disseminate stage. Future research should test effectiveness using experimental or quasi-experimental designs, validated memory measures, larger and more diverse samples, delayed assessments, and comparisons with conventional classical guidance. Further development should also examine accessibility, implementation consistency, and adaptation for different subjects and age groups. Further studies can strengthen evidence of educational impact.
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