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 Science learning is often perceived as abstract because many concepts are 

difficult for students to understand concretely, especially the human 

respiratory system. This often affects students’ motivation and understanding 

of the concepts being taught. Therefore, innovative and interactive learning 

media are needed to provide three-dimensional visualizations that make 

abstract concepts more concrete and engaging. To address this need, a 

learning medium called LungLab 3D was developed. It is a three-dimensional 

lung model designed to help students study the human respiratory process in 

a visual and hands-on way. The media not only illustrates the anatomical 

structure of the lungs but also demonstrates the mechanisms of inspiration and 

expiration, enabling students to connect theory with real biological 

phenomena occurring in the body. This study employed a Research and 

Development (R&D) approach using the 3D Thiagarajan model (1974), 

which consists of three main stages: define, design, and development. Product 

validation was conducted by four junior high school science teachers, 

assessing six aspects: material relevance, durability, accuracy, efficiency, 

aesthetics, and safety. The validation results showed an average score of 4.42 

with a percentage of 88.3%, categorized as very good. Therefore, LungLab 

3D is considered suitable for use in science learning and has the potential to 

enhance students’ understanding, especially when integrated with creative 

thematic worksheets that promote exploration and critical thinking. 
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INTRODUCTION 

Natural Sciences (IPA) plays a strategic role in developing scientific thinking skills while 

shaping students’ critical, creative, and environmentally aware character. Science learning is 

not only focused on mastering concepts, but also on scientific processes and the development 

of attitudes that encourage students to think logically, analytically, and reflectively in 

understanding natural phenomena (Ikrimah et al., 2025). However, in practice, science learning 

in schools still faces various challenges, particularly in conveying abstract concepts that are 

difficult to observe directly. 

One topic that is quite complex is the human respiratory system, as it involves anatomical 

structures and the functional interrelationships between organs in the processes of inspiration 
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and expiration. Learning that is still dominated by lecture methods and two-dimensional media 

makes it difficult for students to understand these processes concretely, which in turn affects 

their low conceptual understanding and learning motivation (Akbar et al., 2024). In addition, 

existing 3D learning media still have several limitations, such as only displaying anatomical 

models visually without simulating processes, limited interactivity (e.g., only rotation or zoom), 

lack of immediate feedback on student activities, and not yet being integrated with contextual 

learning scenarios. As a result, students tend to become passive observers rather than active 

participants in the learning process. This limitation indicates that the learning media used have 

not been able to represent biological processes comprehensively. 

According to constructivist theory, knowledge is built through meaningful learning 

experiences rather than simply transferred from teacher to students (Nabiila Tsuroyya Azzahra 

et al., 2025). Therefore, learning media are needed to bridge abstract concepts with realities 

that are easier for students to understand (Wang et al., 2024). 

Several studies show that the use of interactive media can increase cognitive engagement 

and conceptual understanding (R. Ampel et al., 2025), as well as help students better 

understand anatomical structures (Moro et al. 2021; Mawadah et al. 2023). Three-dimensional 

visualization has also been proven to contribute to improving spatial thinking skills and the 

internalization of science concepts. However, the effectiveness of media largely depends on 

the suitability of the instructional design used (Reski&Fadilah 2024; Wang et al. 2024), thus 

requiring innovations that are not only visual but also interactive, contextual, and based on 

experiential learning. 

Based on these problems, LungLab 3D media was developed as an interactive learning 

tool to help students understand the human respiratory system more concretely. This media 

presents lung structures along with inspiration and expiration mechanisms through dynamic 

simulations that can be manipulated by users, allowing students to observe, explore, and 

understand the relationships between organs more deeply (Pradityatama et al., 2023). 

LungLab 3D is designed as an exploratory and contextual learning medium. The term 

Lung indicates a focus on the human respiratory system (Zulia&Alimah, 2023). While Lab 

represents scientific exploration activities similar to laboratory practice (Sapriati et al., 2023). 

Compared to previous 3D media, LungLab 3D offers several key advantages: (1) it provides 

real-time simulations of physiological processes (inspiration and expiration), showing changes 

in lung volume, diaphragm movement, and airflow simultaneously; (2) it offers a high level of 

interactivity, where users can not only rotate objects but also trigger simulations, select specific 

organs, and view functional explanations directly; (3) it includes feedback features that allow 

students to immediately identify errors or misconceptions; (4) it integrates problem-based or 

real-life contextual learning scenarios, enabling concepts to be learned in meaningful contexts; 

and (5) it supports independent exploration, encouraging students to conduct simple inquiry 

activities similar to digital laboratory experiences. Visualization helps transform abstract 

concepts into more concrete forms that are easier to understand (Evanjeli et al., 2024). While 

also supporting the integration of science concepts in a unified manner (Hayyuna et al., 2023). 

The respiratory system material is chosen because it is directly related to human life and health 

(Drevet et al., 2025). 

The development of this media is based on multimedia learning theory, which 

emphasizes the importance of combining text, images, and animations to enhance learning 

effectiveness (Faisal et al., 2024). Also supported by experiential learning approaches that 

require active student involvement (Sagitarini et al., 2020). In addition, the use of interactive 

media aligns with the advancement of educational technology in the Industrial Revolution 4.0 

era, which promotes more innovative and student-centered learning (Sun et al. 2022; 

Rohmatulloh et al. 2022). 

In the context of science learning, the use of LungLab 3D is expected to provide a 

solution to students’ low understanding of the human respiratory system. This media allows 



  107         Annida, Naili, Raihsa, Tasbi, & Rahmi/ LungLab 3D: Visualization for Integrated… (2026) 105-114

                         
 

INSECTA Volume 7 Number 1, 2026 

p-ISSN 2722-8509 | e-ISSN 2722-8495 

students to interact directly with learning models, thereby improving conceptual understanding 

while also supporting the STEAM approach (Akbar et al., 2024). 

The novelty of this research lies in the development of a learning medium that integrates 

interactive visualization, dynamic simulation, and contextual as well as experiential learning 

approaches. The advantages of LungLab 3D compared to previous media lie in its ability to 

present real-time respiratory processes, provide independent exploration features, and connect 

concepts with real-life situations. This media is also adapted to the cognitive development stage 

of junior high school students, who are in the concrete operational stage, so it is expected to 

create more meaningful learning experiences.. 

Overall, the development of LungLab 3D is expected to contribute to improving the 

quality of science learning through a more interactive, contextual, and student-centered 

approach, as well as supporting the transformation of education to be more adaptive to 21st-

century technological advancements. Therefore, the objective of this study is to develop 

LungLab 3D as a learning media, evaluate its feasibility through expert validation, identify 

aspects that need improvement, and analyze its effectiveness in improving students’ conceptual 

understanding of the human respiratory system. 

 

METHODS 

This study employs a Research and Development (R&D) methodology aimed at 

developing and testing the feasibility of an innovative educational media product. The product 

developed in this study is the three-dimensional educational media tool LungLab 3D, which 

covers the human respiratory system. The R&D methodology was chosen because it allows 

researchers to produce an educational product while simultaneously testing its validity and 

feasibility before it is used in the learning process (Gustiani, 2019). The development model 

used in this study is the 3D model, which consists of three main stages: define, design, and 

development. This model was chosen because it is considered effective and systematic in 

producing learning products whose feasibility can be tested before they are applied in the 

learning process (Manalu, 2024). 

The use of three-dimensional media in learning is also considered effective in helping to 

visualize abstract concepts in a more concrete and interactive way. Three-dimensional media 

allow students to observe objects through representations with length, width, and height, 

making concepts that were previously difficult to grasp theoretically easier to understand 

through visual and hands-on experiences. Furthermore, the use of 3D media has been shown 

to enhance conceptual understanding, student engagement, and learning outcomes in science 

education (Siregar et al., 2022). 

The definition phase was conducted to identify needs and issues in the science learning 

process, particularly regarding the human respiratory system. During this phase, several 

analytical activities were carried out, including a curriculum analysis to align the material with 

learning outcomes, an analysis of student characteristics to determine the need for 

visualizations of abstract concepts, and an analysis of actual learning conditions in the 

classroom. The results of the analysis indicate that many students struggle to understand the 

mechanisms of inhalation and exhalation because these processes cannot be directly observed 

and are only explained through two-dimensional media. Therefore, learning media capable of 

visualizing the functioning of the respiratory system in a more concrete, realistic, and 

interactive manner is required (Qolbyatin et al., 2023). 

The design phase aims to design the educational media to be developed. During this 

phase, the form and structure of the LungLab 3D media are designed; this consists of a three-

dimensional lung model that displays the parts of the human respiratory system, such as the 

trachea, bronchi, bronchioles, alveoli, and diaphragm, as well as the mechanisms of inspiration 

and expiration. The design of the educational media at this stage aims to produce a systematic 

product design before the development process begins (Sugiyono, 2019). In the media design 



  Annida, Naili, Raihsa, Tasbi, & Rahmi/ LungLab 3D: Visualization for Integrated… (2026) 105-114                        108 
 

INSECTA Volume 7 Number 1, 2026 

p-ISSN 2722-8509 | e-ISSN 2722-8495  

process, the researcher considered several important aspects, such as the appropriateness of the 

material, safety of use, durability of the materials, efficiency of use, and aesthetic appeal to 

ensure the media is engaging and easy for students to use. These aspects are crucial components 

in the development of educational media to ensure the resulting media is not only visually 

appealing but also effective in supporting students’ learning process (Arsyad, 2019). 

The development phase involves product development and validation by experts. During 

this phase, the LungLab 3D learning media is created based on the design developed in the 

previous phase. Once the product is completed, an expert validation process is conducted to 

assess the suitability of the developed learning media. Validation was conducted by four junior 

high school/MTs science teachers with experience in science education and the use of learning 

media in the classroom. The involvement of expert validators in the development research 

aimed to ensure that the resulting product is of high quality and suitable for use in the learning 

process (Sugiyono, 2019). 

The assessment was conducted using a validation questionnaire designed as a survey with 

a 1–5 Likert scale, ranging from “strongly disagree” (1), “disagree” (2), “somewhat agree” (3), 

“agree” (4), to “strongly agree” (5). The use of the Likert scale in educational research 

instruments is widely employed to systematically and measurably assess respondents’ attitudes, 

perceptions, and evaluations of a subject (Riduwan, 2018). The validation instrument in this 

study consists of 18 items covering six evaluation aspects: content appropriateness, media 

durability, accuracy of form and function, efficiency of use, aesthetic appeal, and safety of 

media use. Each aspect comprises several indicators designed to comprehensively assess the 

quality of the learning media. Before being used in the product validation process, the 

questionnaire instrument first underwent a content validity validation process by science 

education experts to ensure that each statement item aligned with the assessment indicators for 

educational media. Content validity aims to ensure that the instrument used is truly capable of 

measuring the aspects intended for assessment and possesses a high level of clarity and 

relevance (Riduwan, 2018). 

During the media design and development process, the researchers also utilized several 

supporting software tools. The visual design of the media was created using the graphic design 

application Canva, while the product documentation and user guide were prepared using 

Microsoft PowerPoint. The use of this software helped produce media that was more systematic, 

engaging, and easy for students to understand (Permatasari & Wahyudi, 2021). 

Validation data were analyzed using quantitative descriptive methods by calculating 

average scores and feasibility percentages. The formula used to calculate feasibility percentage 

is: 

 

𝑃 =
𝑆𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
× 100% 

 

Feasibility percentage results are categorized based on Riduwan's (2018) guidelines: 

81-100% (very good), 61-80% (good), 41-60% (sufficient), 21-40% (poor), and 0-20% (very 

poor). Based on the analysis results, LungLab 3D media obtained an average score of 4.42 with 

a feasibility percentage of 88.3%, included in the very good category, so it is declared feasible 

for use in science learning.   
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The research process for developing the LungLab 3D educational media began with 

identifying the problem and defining the research objectives related to students’ difficulties in 

understanding the abstract concepts of the human respiratory system. Next, a needs analysis 

was conducted, encompassing curriculum analysis, analysis of student characteristics, and 

analysis of on-site learning conditions to determine the appropriate educational media needs. 

Based on these findings, the researcher collected data and references from textbooks, learning 

outcomes, and relevant scientific literature to serve as the foundation for media design. The 

Figure 1. Research Flowchart 
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next stage involved the design and development of the LungLab 3D media, which visually and 

interactively displays the structure of respiratory organs and the mechanisms of inspiration and 

expiration, accompanied by the creation of Student Worksheets (LKPD) to support learning 

activities. After the media was developed, it was validated by four junior high school/MTs 

science teachers serving as expert validators using an evaluation questionnaire. The validation 

data was then analyzed by calculating the average score and the percentage of suitability, which 

was subsequently interpreted to determine the level of suitability of the LungLab 3D media as 

a science learning medium for the human respiratory system. 

 

RESULTS AND DISCUSSION 

This study presents the findings from the validation of the LungLab 3D learning media, 

conducted by four expert validators at the development stage, all of whom are junior high 

school science teachers. Data were collected using assessment questionnaires covering six 

main aspects: (1) material suitability, (2) media durability, (3) accuracy of form and function, 

(4) usage efficiency, (5) display aesthetics, and (6) usage safety. These aspects were selected 

to provide a balanced evaluation of the media in terms of both pedagogical relevance and 

technical quality. In addition, they reflect the importance of ensuring that a learning medium is 

not only conceptually accurate but also practical and usable in real classroom situations. 

The collected data were analyzed using descriptive quantitative techniques to determine 

the feasibility level of the media. The results show that LungLab 3D obtained an average score 

of 4.42 with a feasibility percentage of 88.3%, which falls into the “Very Good” category based 

on Riduwan’s (2012) criteria. This indicates that LungLab 3D meets the essential requirements 

to be used as a science learning medium, particularly for topics that tend to be abstract. Beyond 

the numerical results, this also suggests that the media is capable of presenting complex 

concepts in a way that is easier for students to understand. In line with the problems outlined 

in the introduction, these findings highlight the potential of LungLab 3D in supporting students’ 

understanding of the human respiratory system through more concrete and interactive 

visualization. 

The detailed results of the validation are presented in Table 1. 
Table 1. Results of LungLab 3D Media Validation by Experts 

No Aspect Average Score 
Percentage 

(%) 
Category 

1 Material Suitability 4.6 92 Very Good 

2 Media Durability 4.4 88 Very Good 

3 
Accuracy of Form and 

Function 
4.6 92 Very Good 

4 Usage Efficiency 4.2 84 Good 

5 Display Aesthetics 4.3 86 Good 

6 Usage Safety 4.4 88 Very Good 

Overall Average 4.42 88.3 Very Good 

Source: Data analysis results (2025) 

The distribution of these results is further illustrated in Figure 2.      
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Figure 2. Graph of LungLab 3D Media Validation Results by Experts            

            
A closer look at each aspect shows that material suitability and accuracy of form and 

function received the highest scores, both reaching 92%. This indicates that the content 

presented in LungLab 3D is not only scientifically accurate but also visually represented in a 

way that closely reflects real structures and processes. Such alignment is important to minimize 

misconceptions, particularly when students are dealing with abstract concepts such as the 

mechanisms of inhalation and exhalation. Meanwhile, media durability and usage safety also 

show strong results, each scoring 88%, indicating that the media is sufficiently robust and safe 

for repeated use in classroom activities that involve direct interaction. 

In contrast, usage efficiency (84%) and display aesthetics (86%) show slightly lower 

values compared to the other aspects, although they still fall within the “good” category. This 

suggests that, while the media is already feasible to use, there is still room for improvement, 

particularly in terms of ease of use and visual appeal. For instance, simplifying how the media 

is used or enhancing its visual design could make it more intuitive and engaging for students. 

Taken together, these results reinforce the relevance of three-dimensional learning media 

in addressing the limitations of conventional two-dimensional instruction, as discussed earlier 

in the introduction. In this context, LungLab 3D serves as a bridge between abstract scientific 

concepts and students’ concrete understanding. By presenting the respiratory system in a more 

visual and interactive way, the media helps students form clearer mental representations. This 

finding is consistent with previous studies highlighting the role of 3D visualization in 

improving spatial ability and conceptual understanding (Mawadah et al., 2023; Moro et al., 

2021). 

From an instructional perspective, LungLab 3D reflects the principles of multimedia and 

experiential learning. The combination of text, visuals, and hands-on interaction encourages 

students to engage more actively in the learning process (Faisal et al., 2024; Sagitarini et al., 

2020). Rather than passively receiving information, students are given opportunities to explore 

and interact directly with the learning material. This aligns with constructivist learning theory, 

which views knowledge as something that is actively built through experience and interaction 

(Nabiila Tsuroyya Azzahra et al., 2025). In this context, LungLab 3D functions not only as a 

supporting tool but also as a medium that facilitates deeper and more meaningful learning. 

In the context of science education, the use of three-dimensional visualization also shows 

potential in supporting higher-order thinking skills. When students are able to connect abstract 

concepts with real-life biological phenomena, their understanding becomes more contextual. 

This is closely related to science literacy, which emphasizes the ability to interpret and apply 

scientific knowledge in everyday situations (Oktaviani & Faizah, 2024). In addition, the 

interactive nature of the media can support processes such as analyzing, classifying, and 

evaluating information, which are essential components of scientific thinking (Putri&Fadly, 
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2022). However, these possibilities should still be seen as potential, since this study has not yet 

tested the effectiveness of the media directly on students. 

It is important to note that this study is limited to the product development and validation 

stage using the 3D define, design, and development model. Therefore, the findings focus on 

the feasibility of the media rather than its direct impact on learning outcomes. Any claims 

related to improvements in learning achievement or higher-order thinking should be interpreted 

as potential implications that require further investigation through implementation or 

experimental studies. From a pedagogical perspective, the results also highlight areas for 

improvement. The aspects of efficiency and visual design, for example, suggest that further 

refinement is needed to make the media easier to use and more visually engaging. Improving 

these elements may help reduce cognitive load and enhance students’ overall learning 

experience, in line with multimedia learning principles (Wang et al., 2024; Reski&Fadilah, 

2024; Faisal et al., 2024). At the same time, the strong scores in durability and safety confirm 

that the media is well suited for repeated use in active and interactive classroom settings 

(Sagitarini et al., 2020). 

Overall, LungLab 3D can be considered an innovative and feasible learning medium that 

is relevant to current educational needs. By offering a more concrete, interactive, and 

experience-based approach, it supports students in developing a better understanding of 

complex scientific concepts. At the same time, it also shows strong potential in contributing to 

the development of essential 21st-century skills, such as critical thinking and problem solving 

(Rohmatulloh et al., 2022; Sun et al., 2022). 

 

CONCLUSION 

This study resulted in the development of LungLab 3D, an innovative three-dimensional 

learning medium designed to support students’ understanding of the human respiratory system 

through concrete and interactive visualization. Validation conducted by four junior high 

school/MTs science teachers across six assessment aspects yielded an average score of 4.42 

with a feasibility percentage of 88.3%, which falls into the “Very Good” category. These 

findings indicate that LungLab 3D is a feasible and promising tool for science instruction, 

particularly in helping students grasp abstract respiratory system concepts. 

In addition, LungLab 3D aligns with constructivist and multimedia learning principles 

and shows potential to enhance student engagement and conceptual understanding, especially 

when integrated into worksheet-based thematic learning and STEAM-oriented approaches. 

Further research is recommended to examine its effectiveness in improving students’ learning 

outcomes, motivation, and critical thinking skills in broader instructional contexts. 
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