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1. Introduction 

The learning process is a fundamental aspect of educational success, 

especially when students are actively involved in exploring, reflecting on, and 

understanding the subject matter. However, every student has a unique learning 

style, and to accommodate this diversity, the use of interactive and engaging 

learning media becomes crucial. As stated by Masdar Limbong et al. (2022), 

interactive media can cater to various learning styles and support students' 

interests and abilities, leading to more dynamic and enjoyable learning activities. 

Likewise, Jamilah and Faizah (2021) emphasized that interesting media can 

foster students’ learning motivation and improve comprehension of the material 

presented.  

In Islam, the importance of using effective means of communication in 

education is reflected in QS An-Nahl verse 44, which explains how messages are 

conveyed through clear signs and scriptures. The verse states: "We have sent 
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down to you the Qur'an, so that you may explain to mankind what has been 

revealed to them and so that they may think" (QS An-Nahl, 16: 44). 

This verse highlights the significance of utilizing various tools to deliver 

messages clearly. In the context of 21st-century education, learning media serve 

not only as information delivery tools but also as means to motivate and impress 

upon students the values and knowledge being conveyed. According to Faizah 

and Khairiyah (2019), learning media act as intermediaries between teachers and 

students to facilitate communication and understanding. 

Instructional media thus play a vital role in holistically developing elementary 

students’ competencies. Through media, students are better able to concretize 

abstract concepts, relate learning to real-life situations, and cultivate critical and 

analytical thinking (Andriievska, Olefirenko and Ostapenko, 2022). When aligned 

with students’ developmental characteristics, engaging media can significantly 

improve motivation, participation, and learning outcomes (Ruma Bay et al., 2022; 

Nasir and Fatonah, 2023). Moreover, active learning-based media help foster 

essential 21st-century skills such as creativity, collaboration, and communication 

(Israel and Juanillo-Tumampos, 2023). 

In response to these needs, the Independent Curriculum in Indonesia 

emphasizes the importance of fostering student-centered learning environments 

by integrating 21st-century competencies. Teachers are expected to act as 

facilitators who accommodate individual differences through relevant and 

compelling media (Nofitasari et al., 2023). Particularly in natural and social 

sciences learning, which merges science and social studies into one subject, the 

use of interactive media is crucial to promote project-based learning, inquiry, and 

meaningful engagement with students’ daily experiences (Suhelayani et al., 

2023) .  

However, based on observations and interviews with the fourth-grade 

teacher at Madrasah Ibtidaiyah Al Hidayah Betoyo Kauman, one of the key 

challenges in implementing effective learning was the limited and monotonous 

use of media. Teachers primarily used video-based materials without integrating 

student-centered activities. As a result, students showed low motivation and 

passive behavior during lessons. This situation hindered the development of 21st-

century skills such as critical thinking and communication (Saavedra and Opfer, 

2012; Sujarwo, 2022).  

A learning style questionnaire conducted among 21 students in the class 

revealed a diverse set of preferences: 48% were visual learners, 24% auditory, 

and 29% kinesthetic. This diversity highlights the need for inclusive learning 

media that actively involves students with different learning styles. Further, a 

media needs analysis indicated that 91.25% of students agreed or strongly 

agreed with the importance of developing Smart Box media to support their 

learning. These findings demonstrate the urgency of designing media that is 
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responsive, interactive, and capable of enhancing learning motivation and 

conceptual understanding.  

Smart Box media has been widely studied and proven to be valid, practical, 

and impactful in enhancing the learning process. Studies by Sukaryanti et al. 

(2023)confirmed its feasibility and effectiveness, while Munawaroh et al. (2023) 

reported highly positive student responses. Similarly, Tirtoni et al. (2019) found 

that it improved student activity and critical thinking. These findings consistently 

support Smart Box as a promising tool for increasing student engagement and 

learning outcomes. Despite these strengths, no previous studies have integrated 

Smart Box with the Discovery Learning model. This research fills that gap by 

combining the interactive features of Smart Box with the inquiry-based approach 

of Discovery Learning to foster more active, independent, and meaningful 

learning experiences. 

However, none of these previous studies have developed Smart Box media 

integrated with the discovery learning model. This is the novelty of the current 

research. The Smart Box developed in this study is a multimedia learning tool in 

the form of a cube, creatively designed like a gift box and embedded with the 

principles of discovery learning. In addition to providing engaging audiovisual 

content, this media is equipped with barcodes that link to websites containing 

material on cultural diversity. These features support students in independently 

exploring the learning material, thereby encouraging active participation and 

deepening understanding. The combination of interactive technology and 

discovery-based instruction makes this Smart Box a more innovative and student-

centered learning medium compared to previous versions. 

Discovery Learning is firmly grounded in constructivist theory, which 

emphasizes that learning is an active and student-centered process where 

learners construct knowledge through interaction with their environment and 

personal experiences (Saputro and Pakpahan, 2021; Quoc and Van, 2023). This 

model encourages higher-order thinking by guiding students through a series of 

inquiry-based steps: providing stimulation, identifying problems, collecting and 

processing data, verifying findings, and drawing conclusions (Prasetyo and 

Abduh, 2021). Designed to activate student involvement, Discovery Learning 

facilitates learning through exploration and self-investigation (Lee and Yeung, 

2022). Integrating this model with Smart Box—an interactive, multimedia learning 

tool—empowers students to explore content more independently, thereby 

enhancing engagement and deepening conceptual understanding. 

Therefore, this study aims to design and develop a Smart Box integrated 

with the Discovery Learning model to support fourth-grade learning on the 

Indonesiaku Kaya Budaya topic. It also seeks to evaluate the media’s feasibility, 

attractiveness, and effectiveness in enhancing students’ activity, independence, 

and conceptual understanding. The findings are expected to contribute to the 
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development of innovative learning media in elementary education and provide 

practical guidance for teachers in delivering meaningful and engaging science 

learning experiences. 

 

2. Methods 

This development research was conducted from January 7, 2024, to May 

18, 2024, at Madrasah Ibtidaiyah Al Hidayah Betoyo, Manyar, Gresik, East Java, 

Indonesia. The research aimed to produce Smart Box media development 

products for class IV science learning that are both valid and interesting. This 

development research employs the ADDIE development model. The stages in 

the ADDIE model development research consist of five stages: analyze, design, 

develop, implement, and evaluate (Branson et al., 1975; Branch, 2010).  

Validation in this development research was obtained from learning material 

experts, learning design/media experts, and language experts. The experimental 

subjects in the research were 36 students as test subjects in three stages (5 

children for individual trials, 10 children for small group trials, and 21 children for 

field trials) and science learning practitioners. 

The instruments used to collect data in this development research are based 

on observations, interviews, and questionnaires using the four-point Likert scale 

formula (Pradana and Mawardi, 2021). Observations are conducted to identify 

classroom problems by focusing on students’ attention, participation, and 

responses to current learning activities and media. Interviews with teachers and 

school staff explore topics such as the implementation of the learning process, 

the availability and use of media, and the characteristics and learning needs of 

students. 

The questionnaires are designed to assess several aspects: (1) student 

characteristics, (2) expert evaluations (covering content accuracy, instructional 

design, language use, and media feasibility), (3) feedback from individual, small 

group, and field trials, and (4) the attractiveness and usability of the Smart Box 

media. All instruments are developed based on relevant literature and aligned 

with the research objectives. The instrument development process includes 

expert validation from specialists in educational media and subject content. 

Revisions are made based on expert input to ensure the relevance, clarity, and 

reliability of each item. Validated instruments are then tested with a small group 

of students and practitioners to evaluate their practicality and effectiveness before 

broader implementation. 

The data analysis techniques used in this development research are 

qualitative descriptive analysis and quantitative descriptive analysis. The 

qualitative descriptive analysis was obtained from observations and interviews 

with respondents, presented as narratives containing critical feedback and 

suggestions. This input served as a basis for evaluating the development of the 
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Smart Box media in the science learning topic Indonesiaku Kaya Budaya for 

fourth-grade students. Meanwhile, the quantitative descriptive analysis was used 

to measure the validity level of the learning media. The validity of the Smart Box 

media for the Indonesiaku Kaya Budaya topic in grade IV was assessed by expert 

validators in the fields of subject content and media design.  

The media validation data were obtained from experts who provided input 

to improve the developed learning media. These inputs were analyzed using 

percentage-based criteria of media feasibility (Meishinta et al., 2023). The results 

of the validation were interpreted using the following qualifications: if the 

achievement level is below 40%, the media is categorized as "inadequate" and 

deemed not feasible, requiring major revisions. A score between 41% and 60% 

indicates a "sufficient" qualification, which also requires revision. If the 

achievement level reaches 61%–80%, the media is considered "good" and 

feasible, but still needs improvement. Meanwhile, a score between 81% 100% 

places the media in the "outstanding" category, meaning it is highly feasible and 

does not require revision (Astuti and Andayani, 2023). Likewise, media 

attractiveness was assessed based on percentage levels, with results 

categorized as follows: less than 40% is "poor" (not appealing), 41%–60% is 

"sufficient" (less appealing), 61%–80% is "good" (appealing), and 81%–100% is 

"outstanding" (exceptionally appealing) (Meishinta et al., 2023). 

 

3. Results 

3.1 Analysis of students, media needs, learning objectives, and contents 

The analysis stage was the initial phase conducted before designing the 

Smart Box media. The results of students’ performance analysis, conducted 

through classroom observations at Madrasah Ibtidaiyah Al Hidayah Betoyo, 

revealed problems in the learning of natural and social sciences for fourth-grade 

students. The findings indicated limited and monotonous use of media, with 

learning primarily centered on teacher explanations. This led to students 

struggling to understand the material. The student analysis showed that many 

students had difficulty grasping abstract concepts. 

The analysis of students' learning styles was conducted through a 

questionnaire consisting of three criteria: visual, auditory, and kinesthetic. The 

results showed that 10 students had a visual learning style, 5 were auditory 

learners, and 6 were kinesthetic learners. Furthermore, a needs analysis for 

learning media was carried out using a questionnaire. Of the 21 students, two 

“somewhat agreed”, 15 “agreed”, and 4 “strongly agreed” on the need for Smart 

Box learning media. 

The analysis of learning objectives included identifying specific learning 

outcomes, goals, and achievement indicators for science learning in Chapter 6, 

Indonesiaku Kaya Budaya, for fourth-grade students. These objectives were then 
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used as the basis for media development. The material analysis covered three 

topics in Chapter 6: Topic A—unique habits of people in the local community, 

Topic B—Indonesia’s cultural richness, and Topic C—the benefits and 

preservation of cultural diversity. 

3.2 Design of Smart Box based on discovery learning  

The second stage of the research involved the design phase, which aimed 

to formulate clear learning goals by aligning the instructional design with the 

needs identified during the previous analysis stage. At this point, the development 

focused on creating a product that highlights Indonesia's Kaya Budaya. To 

support students' understanding, the product was equipped with barcodes that 

link to interactive content, enabling learning through direct experience. The 

design also accommodated diverse learning styles, ensuring accessibility and 

engagement for all students. 

The Smart Box was created using the Canva Pro application, which enabled 

the visual design of learning content in a rectangular format, later assembled into 

a physical box. Several steps were carried out during this stage. First, the 

development team determined the materials and dimensions for the media. The 

initial inner and outer design schemes are illustrated in Figures 2 and 3, which 

laid the foundation for the subsequent development stages. 

 
Fig. 1. Inner scheme of smart box media development. 
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Fig. 2. Outer scheme of smart box media development. 

After establishing the basic design, the team proceeded to compile the 

instructional content in accordance with the curriculum and targeted learning 

objectives, particularly those aligned with the Discovery Learning model. The 

content was adapted to suit the cognitive development of Grade IV elementary 

students and was presented in an engaging and interactive format. This was 

followed by the development of supporting features, including student activity 

sheets, clear instructions for media usage, and barcodes linked to animated 

educational videos that enrich the learning experience. 

Next, a physical prototype of the Smart Box was produced using hardboard 

as the primary material. The completed exterior and interior appearances of the 

box are shown in Figure 4 and Figure 5, respectively. The final version of the 

media product is shown in Figure 6 and can be accessed via the following link: 

https://bit.ly/Bahan-Media-SmartBox. 

 
Fig. 3. The outside of the Smart Box 

https://bit.ly/Bahan-Media-SmartBox
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Fig. 4. Inside the Smart Box            

   

Fig. 5. Physical appearance of the Smart Box 

To complete the design stage, an initial trial was conducted to evaluate the 

product’s feasibility, visual and functional quality, and its effectiveness in 

enhancing students' comprehension. Each procedure in this stage was 

implemented systematically to ensure that the Smart Box was not only visually 

appealing but also a practical and effective learning tool that supports interactive, 

meaningful learning rooted in the richness of Indonesia's Kaya Budaya. 

3.3 Development of the Smart Box based on discovery learning 

The third stage of the research was the development phase, where the 

finalized product design—Smart Box—was realized and prepared for evaluation 

by expert validators. At this stage, both qualitative data (in the form of input and 

suggestions) and quantitative data (in the form of expert assessments) were 

collected to determine the feasibility of the media. 

The validation process involved three experts: a subject matter expert, a 

media expert, and a language expert. As shown in Table 1, the subject matter 

expert awarded the Smart Box a score of 43 out of a maximum of 48, yielding a 

validity percentage of 89.6%, which falls under the "very feasible" category. The 

expert highlighted that the content was well-organized, coherent across 

subtopics, and aligned with the intended learning objectives. Furthermore, the 
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media was noted to stimulate students’ interest and motivation effectively. Some 

minor improvements were recommended, particularly regarding color 

combinations and sentence formulation, but the overall content quality was 

deemed high. 

Table 1. 

Validation results by subject matter expert 
Indicator No. Aspect Score 

Appropriateness 

 

1 Background design 4 

2 Clarity and color combination 3 

Presentation 

 

3 
Material presentation across sub-chapters reflects 

coherence and meaning 
4 

4 
Relevance of the learning video as a medium to 

deliver messages 
3 

5 
The Smart Box media increases students' interest 

and motivation 
4 

Language 

 

6 Language is clear and easy to understand 4 

7 
Language use complies with standard Indonesian 

grammar rules 
4 

8 Language used is communicative 3 

9 
Sentence construction is accurate, effective, and 

efficient 
3 

10 
Sentences are unambiguous and avoid multiple 

interpretations 
3 

Competency 

 

11 Content is aligned with learning objectives 4 

12 
Learning material develops cognitive, affective, and 

psychomotor domains 
4 

Total Score 43 

Maximum Score 48 

Percentage 89.6% 

In terms of visual and technical design, the media expert’s evaluation also 

resulted in a strong rating. As seen in Table 2, the media received a score of 53 

out of 60, translating to an 88.3% validity, which is again classified as "very 

feasible." The evaluation considered aspects such as background design, clarity 

of visuals, text layout, and usability. According to the media expert, Smart Box 

was user-friendly and appealing for students working both individually and in 

groups. Nevertheless, there was still room for improvement, particularly in 

optimizing the visual layout of texts and enhancing the appeal of the video 

content. 
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Table 2.  

Validation results by media expert 

Indicator No. Aspect Score 

Media Display 

 

1 Background design 4 

2 Clarity and color combination 4 

3 Smart Box video engages students 3 

4 Proper text layout 3 

Text, Image, 

and Video 

Quality 

 

5 Appropriate font type selection 4 

6 Appropriate font size 3 

7 Text is visible and legible 4 

8 Image size is appropriate 4 

9 Images are clear and properly positioned 4 

10 The video is engaging and not distracting 3 

Media Quality 

 

11 Media is easy to maintain and manage 3 

12 Media can be used over an extended period 3 

13 Media is well-received by students and teachers 3 

Usability 

 

14 Smart Box is easy to use individually or in groups 4 

15 
Instructions for general use and practice questions are 

clear and understandable 
4 

Total Score 53 

Maximum Score 60 

Percentage 88.3% 

Table 3. 

Validation Results by Language Expert 

Indicator No. Aspect Score 

Linguistic 

Accuracy 

 

1 Uses clear and comprehensible spelling 3 

2 Grammar follows standard rules 4 

3 Vocabulary aligns with language standards 4 

4 Sentences are accurate, effective, and efficient 3 

Clarity 

 

5 Sentence structure effectively conveys information 4 

6 Terminology and sentence consistency 3 

Communicative 

Value 
7 The message and information are clearly understood 4 

Developmental 

Appropriateness 

 

8 Matches students’ intellectual development 4 

9 Matches students’ emotional development 4 

10 Encourages student motivation and critical thinking 4 

Total Score 37 

Maximum Score 40 

Percentage 92.5% 

 

Regarding language use, the language expert awarded a score of 37 out 

of 40, equivalent to a 92.5% validity (see Table 3). This high score indicated that 

the language used in Smart Box was clear, appropriate, and matched the 
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developmental stage of elementary students. The expert emphasized the 

grammatical accuracy, clarity of vocabulary, and sentence structure, all of which 

effectively conveyed educational messages without causing ambiguity. The 

language also contributed positively to fostering students' motivation and critical 

thinking skills. 

Table 1.  

Expert validator input and suggestions 

No Expert Validator  Feedback and Suggestions 

1 Material Expert Validator  Improve Mind Mapping format 

Add some other local diversity to the student environment 

You can add the Palapa Oath, Youth Pledge, as 

Indonesia's national diversity 

Please make use of the outer box with additional 

materials, so it is not empty 

2  Media Expert Validator Use waterproof materials 

Differentiate the designs for each theme/topic 

Create a place to put diversity cards 

Include maps in learning media 

Provide a learning flow on how to use the media 

Reduce the media size if each group gets media, and if 

the media is enlarged, then 1 class of 1 media is enough 

3 Linguist Validator Spelling can be refined 
 

To enrich the qualitative aspect of validation, inputs and suggestions from 

all three validators were compiled and presented in Table 4. For example, the 

subject matter expert suggested refining the mind mapping format by 

incorporating additional local cultural elements, such as the Palapa Oath and the 

Youth Pledge, to represent national diversity and utilizing the outer box area for 

supplementary materials. The media expert recommended using waterproof 

materials, differentiating the design for each topic, adding a compartment for 

diversity cards, including a map, and offering clear guidance on how to use the 

media. Furthermore, it was advised to adjust the media size depending on the 

usage context—whether for group or whole-class instruction. Meanwhile, the 

language expert advised improvements in spelling accuracy.  

Based on these qualitative inputs, the Smart Box media was revised to 

enhance both content and presentation aspects. The final version of the product, 

along with images and supporting materials, can be accessed through the 

following link: https://bit.ly/Bahan-Media-SmartBox. The final version of the Smart 

Box media, including product images, can be accessed via the following link:  

https://bit.ly/Bahan-Media-SmartBox. 

3.4 Implementation of the Smart Box based on discovery learning 

The fourth stage of the development process involved implementing the 

Smart Box media within the Discovery Learning model, which consists of six 

structured steps: stimulation, problem statement, data collection, data 

https://bit.ly/Bahan-Media-SmartBox
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processing, verification, and generalization. Each stage was facilitated by 

interactive components of the Smart Box designed to foster active engagement 

and support conceptual understanding in Natural and Social Sciences. To assess 

the feasibility and appeal of the media, three sequential trials were conducted: an 

individual trial with five students, a small group trial with 10 students, and a field 

trial involving 21 students. These evaluations aimed to gather student feedback 

on visual design, content clarity, video quality, and overall learning experience, 

with the results summarized in Table 5. 

The individual trial generated a total score of 189 out of 200 (94.5%). This 

was followed by 385 out of 400 (96%) in the small group trial and 804 out of 840 

(96%) in the field trial. These consistently high percentages suggest that the 

Smart Box was positively received in terms of visual appeal, clarity of text, and 

the engaging nature of the videos. Students also indicated that the media 

enhanced their understanding of Natural and Social Sciences content, increased 

their learning motivation, and helped them apply it to various other learning topics. 

In addition, the language used in the media was considered age-appropriate and 

easy to understand. At the same time, the student worksheet activities were 

reported to be user-friendly and accessible both individually and in group 

contexts. As shown in Table 5, these findings confirm that Smart Box is an 

effective and engaging instructional medium that aligns well with the Discovery 

Learning model. 

Table 5.  

Smart Box media appeal trial results 

No Evaluation Aspect 
Individual 

Trial 
Small Group 

Trial 
Field 
Trial 

1 Smart Box media appearance is attractive 
in Natural and Social Sciences learning 

19 39 84 

 

2 Content and text are straightforward to 
read 

20 40 82 

3 Videos are clear, funny, and engaging 18 36 73 

4 Smart Box makes it easier to understand 
Natural and Social Sciences material 

19 39 82 

5 Learning with Smart Box is very enjoyable 19 38 81 

6 Smart Box applies to other learning topics 18 40 81 

7 The language used is easy to understand 19 38 81 

8 Smart Box increases learning motivation 20 40 81 

9 Smart Box is accessible individually and in 
groups 

20 37 79 

10 Student worksheet activities are easy to 
follow 

18 39 80 

Total Score 189 385 804 

Percentage 94,5% 96% 96% 
 

The implementation of the Smart Box-based Discovery Learning media in 

Integrated Natural and Social Sciences learning was achieved through a series 

of activities that integrated all stages of Discovery Learning into the media's 

structure. In the initial stage, students were provided with stimulating questions 
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related to the daily habits and traditions within their communities, encouraging 

them to collaboratively identify problems. They then watched animated videos on 

local wisdom accessed via barcodes embedded in the Smart Box and used a 

drawing to determine specific topics about community practices in Betoyo Village. 

Through group discussions, students identified issues related to local wisdom in 

their surroundings based on the topic obtained from the drawing. 

The next phase involved data collection, during which students explored the 

topic further using guidance provided in the third worksheet inside the Smart Box. 

They interviewed teachers or local resource persons to verify their preliminary 

findings. Subsequently, students analyzed the information collected, discussed it 

with their peers, and formulated logical explanations, thereby constructing new 

knowledge. Verification was carried out by comparing the analyzed data with the 

initial identification results to ensure the accuracy of their conclusions. Once all 

groups completed the process, students took turns presenting their findings, 

followed by a joint reflection session led by the researcher to draw overarching 

conclusions. To consolidate the learning outcomes, a final instructional video was 

played, reinforcing the key concepts discussed throughout the activity. 

Overall, the integration of Smart Box media within the Discovery Learning 

model not only provided an engaging and interactive learning experience but also 

encouraged students to explore, verify, and conclude their own understanding of 

local wisdom. This process effectively strengthened both their conceptual grasp 

of Integrated Natural and Social Sciences content and their appreciation for the 

cultural values embedded within their community contexts. 

 

3.5 Evaluation of the Smart Box based on discovery learning 

The evaluation of the Smart Box media development was conducted 

formatively at each stage of the ADDIE model. During the analysis stage, 

observations and questionnaires revealed that students struggled to understand 

cultural diversity material because the learning was unengaging and the use of 

concrete media was limited. In the design stage, the initial development of the 

Smart Box media for social studies was carefully aligned with the learning 

materials and objectives. The researcher conducted an internal evaluation to 

ensure that the media design integrated the discovery learning syntax, promoting 

active student engagement. Consideration was also given to the physical size of 

the media, ensuring it was representative and practical for classroom use.  

The development stage involved validation by content, media, and language 

experts, resulting in feasibility scores of 91.66%, 87.5%, and 90%, respectively, 

all categorized as highly feasible. Subsequently, during the implementation stage, 

evaluations were conducted through individual trials, small group tests, and field 

trials, achieving feasibility percentages of 92.5%, 91.25%, and 90.31%, 

respectively. Thus, evaluations at every stage demonstrate that the Smart Box 
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media is feasible and engaging for teaching Natural and Social Sciences on the 

topic of Indonesia Kaya Budaya, based on local wisdom, in elementary schools. 

 

4. Discussion 

The Smart Box media was developed based on the results of identifying 

learning barriers and student needs through the analysis stage. The results of the 

observation indicate that classroom learning is one-way and lacks engaging 

media, leading students to be passive and struggle to understand the material. 

Akrim (Akrim, 2018) emphasizing that learning effectiveness increases if the 

media is adjusted to the real conditions of the classroom. This is in line with 

(Kanade and Achat, 2024) which emphasizes the importance of early analysis to 

bridge the gap between learning practice and expected goals. Comprehensive 

initial analysis also allows for timely interventions to improve student success and 

retention (Romero and Ventura, 2019). 

In addition, the results of the analysis show a diversity of student learning 

styles—visual, auditory, and kinesthetic—that demand a multisensory approach. 

These findings are an essential basis in the design stage. Alzboun et al. (2023) 

stated that media suitable for learning styles can improve concentration and 

learning outcomes. In line with that, Ginting et al. (2024) emphasizes that 

adaptive design encourages active participation and cognitive reinforcement. 

Thus, Smart Boxes are designed as a flexible, multimodal system capable of 

accommodating the diverse learning styles in elementary schools. 

From a physical and technical point of view, Smart Boxes were developed 

by paying attention to proportional size, shape, and visual appearance. This 

ergonomic design facilitates interaction and increases student motivation in 

learning (Syafar, Gani and Agung, 2023; Utami, Triutami and Ningsih, 2023; 

Castro et al., 2025). Clear visualization and good text layout also support 

emotional engagement and information retention (Baeva, 2024; Mohamed, 

2025), this combination ultimately fosters critical thinking, deep processing, and 

meaningful learning outcomes (Özgür and Altun, 2021; Tusupbekova and 

Aituganova, 2024). 

The language used in the Smart Box is structured communicatively and 

tailored to the cognitive stage of elementary school students, making it easy to 

understand and free of ambiguity. This is important because effective language 

can improve literacy and critical thinking skills by providing authentic, engaging, 

and culturally relevant experiences (Yingsoon et al., 2025). A simple sentence 

structure also serves to prevent misconceptions in understanding concepts 

(Gambino and Share, 2023). 

At the validation stage, experts provide recommendations for improvement 

from cultural and technical aspects. Suggestions such as adding elements of 

local wisdom in learning media help students connect academic concepts with 
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their cultural background, reinforcing their identity and pride in their heritage 

(Aulia et al., 2024; Setyowati, Hendratno and Sukartiningsih, 2024). This also 

indicates that the media is suitable for use in learning, as it has fulfilled the 

aspects of cultural relevance, design clarity, and effective media functionality 

(Faradila and Purwati, 2025). Meanwhile, technical inputs related to waterproof 

materials and design variations ultimately support the goals of continuous 

learning and media user engagement. The validation results indicate that Smart 

Boxes are very feasible and do not require major revisions. 

The Implementation Stage shows that Smart Boxes effectively support 

Integrated Natural and Social Sciences learning through the Discovery Learning 

model. The combination of videos, images, and a student worksheet helps 

students learn in multiple ways, increasing motivation and retention (Jiang et al., 

2023; Rohi and Nurhayati, 2024; Nursolikin, Ismiyanti and Yustiana, 2025). In 

addition, the development of this media refers to the Constructivist learning 

theory, which states that learning is formed through relevant and real learning 

activities, thus allowing students to connect new information with the knowledge 

that they already have before (Husamah et al., 2020; Pramusinta and Faizah, 

2021). 

At the Evaluation stage, the trial results showed that Smart Boxes were 

considered attractive, easy to use, and effective in increasing students' motivation 

and learning independence. This is in line with the research of Irianti et al. (2025), 

Prasetyaningrum et al. (2025) and Fatimah et al., (2025) Which shows that easy-

to-understand visual media increases student focus and engagement. Based on 

the overall stage of ADDIE, Smart Boxes have proven to be feasible, valid, and 

effective as an innovative and relevant Natural and Social Sciences learning 

medium to the needs of elementary school students. 

The implementation of Smart Boxes in Natural and Social Sciences learning 

is carried out through the six-step Discovery Learning process. At the stimulation 

stage, the researcher begins learning by asking a triggering question about the 

benefits of diversity. This stage aims to foster students' curiosity so that they are 

encouraged to find answers to the problems posed by themselves (Grigorescu, 

2022; Edwards and Robichaux-Davis, 2025). Providing stimuli in the form of 

open-ended questions promotes independent learning (Ma and Cai, 2024). In 

addition, this strategy fosters curiosity as a prerequisite for critical thinking in 

discovery-based learning (Hunaepi et al., 2021; Farji-Brener, 2025). 

Furthermore, the activity continued on the problem statement step. At this 

stage, students and their groups sing songs of cultural diversity accessed through 

barcodes and discuss to identify the benefits and ways to preserve culture. This 

process helps students recognize and formulate problems that they will solve 

independently (Davis, 2019; Arellano and Yáñez, 2020). Through collaborative 

activities like singing and discussing the benefits and methods of preserving 
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culture, students' cultural awareness is enhanced. They are encouraged to reflect 

on local cultures, enabling them to relate the concepts learned to the surrounding 

cultural context (Beynon and Lang, 2018; Lozano Ramírez et al., 2023). This 

activity also strengthens the sense of belonging to the learning process, 

increases student motivation, and encourages collaboration effectively (Lee, 

2019). 

The next stage is data collection, where students work on student worksheet 

and conduct interviews with the community around the school to gather as much 

information as possible about the benefits and ways to preserve culture. This 

activity encourages students to develop scientific thinking skills and social skills 

through exploratory activities (Sunariyati, Suatma and Miranda, 2019; Munira, 

Mulyadi and Ramadhan, 2024). This finding also reflects a more participatory 

learning model oriented toward the development of students’ social character 

(Rizal et al., 2025), as students are actively involved in real-world interactions and 

collaborative inquiry. In addition, this stage enriches the educational experience 

and contributes to preserving cultural heritage for future generations (Kasi et al., 

2024).  

After that, the activity continued to the data processing step, where students 

in groups analyzed the collected information to identify the factors of diversity in 

Indonesia. At this stage, learners learn to analyze information critically, leading to 

a deeper understanding of the subject matter (Hardiati and Muthi, 2025; Zufiyardi, 

Ayuni and Resti, 2025). These findings are in line with Information Processing 

Theory, encouraging students to organize data systematically, improve their 

cognitive abilities, and promote meaningful learning, ultimately leading to a more 

comprehensive understanding of the material (Wang, 2021). Through this activity, 

students are trained to think logically and formulate evidence-based arguments 

(Shargel and Twiss, 2019; Sharma et al., 2022). 

The next stage is verification. At this stage, learners re-check their answers 

and create a work Mind Map based on the data obtained, starting from topic A to 

topic C according to the format on the Smart Box media. The proofreading 

process helps students ensure their findings are aligned with the facts, promoting 

deeper engagement and intrinsic motivation in evaluating and using evidence 

effectively (Kirch, 2015; Affognon, 2024). Making activities, such as Mind 

Mapping, also trains students to structure information visually and improve their 

memory of the concepts learned (Sbaa et al., 2022; Rai and Kaur, 2024).  

Finally, the learning activity reaches the step of concluding (generalization), 

where each group presents the results of their Mind Mapping and collectively 

concludes their findings on the benefits and methods of preserving culture. This 

stage is important for building reflective abilities and communicating learning 

outcomes to others (Karpin and Mahmudatussa'adah, 2022; Mäeots et al., 2016). 

Through the presentation process, students strengthen conceptual 
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understanding while developing communication skills (Praveena et al., 2025). 

Ultimately, students discover principles for themselves that can be applied in real 

life, making learning more meaningful and contextual (Hakim, Sariyatun and 

Sudiyanto, 2018). 

 

5. Conclusion 

This study successfully developed the Smart Box learning media based on 

the Problem-Based Learning approach, following the ADDIE model stages of 

analysis, design, development, implementation, and evaluation. The media was 

specifically designed for the science topic Indonesia Kaya Budaya aimed at 

fourth-grade students. Validation results showed high quality, with material 

validity at 89.5%, media/design validity at 88.33%, and language validity at 

92.5%. Moreover, the Smart Box media received an average attractiveness score 

of 96%, classified as very attractive. These results indicate that the Smart Box 

media is highly valid, engaging, and suitable for supporting the learning process 

of grade IV students at Madrasah Ibtidaiyah Al Hidayah Betoyo, Manyar, Gresik. 

The implications of this research suggest that the Smart Box media 

effectively enhances student engagement, facilitates understanding of complex 

scientific concepts, and promotes critical thinking and collaborative learning 

through interactive problem-based activities. These findings contribute to 

educational knowledge by showing that interactive media based on local culture 

can support science learning in elementary schools. In teaching practice, Smart 

Box media can help teachers create more active, meaningful, and student-

centered learning experiences while improving students’ understanding and 

collaboration skills. This media also offers an innovative learning resource that 

supports the implementation of the Merdeka Curriculum through adaptive 

learning connected to local cultural richness. 

However, this study has some limitations. The Smart Box media 

development was limited to science content centered on the Indonesia Kaya 

Budaya topic. Its application was confined to fourth-grade students, and the 

physical size of the media is not yet optimal for use in larger groups or broader 

classroom contexts. Future research is encouraged to broaden the content 

scope, adapt the media for other grade levels, and improve its scalability to 

maximize its effectiveness in diverse learning environments. 
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