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Introduction 

Biology is a branch of science that is closely connected to daily life, thereby requiring a strong link between theory and 

practice in its learning process (Campbell et al., 2019). However, students often experience boredom when learning 

biology due to the dominance of lengthy, text-heavy textbooks that lack sufficient illustrations. This situation leads to low 

levels of interest and motivation (Nurlia et al., 2024). One biological topic that requires contextual understanding is 

environmental change, which encompasses both global and local issues such as air pollution, water pollution, 

deforestation, and climate change (Moon & Blackman, 2014; Aini & Habibi, 2020). 

To foster students’ awareness of environmental protection, concise and engaging learning media that are aligned with 

technological advancements are needed (Mdhlalose, 2023). E-booklets offer an effective alternative by combining 

concise text with appealing visualizations (Erawati & Susanti, 2022; Umami & Rahayu, 2024). Compared to printed 

resources, e-booklets are more accessible on digital devices, easier to update, and environmentally friendly (Meyers et al., 

2013). When developed with an environmental literacy perspective, e-booklets not only deliver content but also instill 

values of environmental responsibility (Nurlia et al., 2024). Previous studies have shown that booklets enhance 

conceptual understanding when supported by illustrations and simple language (Meyers et al., 2013; Aini & Habibi, 

2020; Mdhlalose, 2023). 

This study was conducted at SMA Islam Al Falah Kota Jambi. The practicality of the developed e-booklet was examined 

through responses from both teachers and students. While earlier studies have highlighted the general benefits of e-

booklets, research that specifically integrates environmental literacy into their design remains limited. Therefore, this 

study aimed to develop an environmental literacy-based e-booklet on environmental changes for 10th-grade biology 

students, evaluate its validity, and assess its practicality based on teacher and student responses. 

Methods 

This study employed a Research and Development (R&D) approach based on the ADDIE model (Sugiyono, 2019). 

Although ADDIE consists of five stages, this research was limited to the first three: Analyze, Design, and Development. 

The Implementation and Evaluation stages were not carried out. 
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ABSTRACT 

Biology learning resources are still largely dominated by thick 
textbooks that tend to be less engaging, often causing students to feel 
bored and struggle with understanding the material. This study 
employed a Research and Development (R&D) design based on the 
ADDIE model (Analyze, Design, Develop, Implement, Evaluate), but 
was limited to the Analyze, Design, and Development phases. The 
purpose of the research was to develop and evaluate the validity and 
practicality of an environmental literacy-based e-booklet on the topic of 
environmental changes for 10th-grade students at SMA Islam Al Falah 
Kota Jambi. Participants consisted of three expert validators, one 
biology teacher, and 30 students. Data were collected through 
validation sheets and teacher–student questionnaires. The results 
indicated an average validation score of 98.82% (very valid) and a 
practicality score of 92.02% (highly practical). These findings suggest 
that the developed e-booklet is an appropriate biology learning 
resource with the potential to enhance students’ environmental 
awareness, although further testing is needed to evaluate its impact on 
learning outcomes. 
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Participants 

The participants included three expert validators (specializing in content, language, and design), one biology teacher, and 

30 10th-grade students from SMA Islam Al Falah Kota Jambi. 

 

Procedures 

• Analyze: Interviews with teachers and students were conducted to identify learning challenges. The findings 
highlighted the need for concise, engaging resources that reflect local environmental contexts. 

• Design: The e-booklet structure was planned, including content, learning objectives, and visual elements such 
as layout, typography, and illustrations. 

• Development: The initial draft of the e-booklet was created, incorporating case studies (e.g., river pollution and 
forest burning in Jambi), and subsequently revised based on expert feedback. 

 

Instruments 

• Validation sheets: Consisting of 15 items covering content, language, and design, assessed using a 5-point 
Likert scale (1 = very poor, 5 = excellent). 

• Teacher and student questionnaires: Each consisted of 10 items rated on a 4-point Likert scale (1 = strongly 
disagree, 4 = strongly agree). 

• All instruments were adapted from Puspita et al. (2017) and reviewed for content validity by two senior 
lecturers prior to use. 

 

Data analysis. Descriptive percentages were used to categorize validity and practicality: 

Table 1. Categories of E-Booklet Teaching Material Validation 

Percentage % Category 

80-100 Very valid 

66-79 Valid 

56-65 Quite valid 

40-55 Less valid 

30-39 Invalid 
 

Source: Puspita et al. (2017) 

To calculate the validation score from each validator, the researcher used the following formula: 

 

Validation Score =  × 100% 

 

The practicality test was conducted to assess how practical the e-booklet teaching material is. The researcher asked 

teachers and students to evaluate the practicality of the e-booklet. The range of practicality scores is as follows: 

Table 2. Categories of E-Booklet Learning Resource Validation  

Precentage % Category 

80-100 Very practical 

66-79 Practical 

56-65 Faerly Practical 

40-55 Less Practical 

30-39 Impractical 

Source: Puspita et al. (2017) 

 

To calculate the average score of respondents in the practicality test, the researcher used the following formula: 

X = 

 
Description: X = Average score of respondents 

 ∑ X 
N 

= Total score of all instruments 
= Number of respondents 
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Results and Discussions 

The development of the environmental literacy-based e-booklet resulted in a product that has been validated and revised 

based on expert feedback. The following presents the results of the product validation and practicality. 

 

Figure 1. Before Revision Figure 2. After Revision 

Table 3. Expert Validation Results 
 

Aspeck Persentage Category 
 

Material 99% Very Valid 
Language 98% Very Valid 

Design 99.5% Very Valid 

Average 98,82% Very Valid 
 

Tabel 2. Hasil Uji Kepraktisan 

Respondent Persentage Category 

Biology Teacher 93.33% Very Practical 

Students 91.21% Very Practical 

Average 92.02% Very Practical 

Content Validity 

The validation process showed that the content of the environmental literacy-based e-booklet achieved a score of 99%, 

indicating strong alignment with the revised 2013 curriculum and scientific accuracy. The inclusion of contextual case 

studies, such as river pollution and forest burning in Jambi, further enhanced the material’s relevance, allowing students 

to connect theoretical knowledge with local environmental issues more effectively. This contextualization not only 

supported cognitive understanding but also fostered affective awareness. This finding aligns with Aini and Habibi (2020), 

who demonstrated that embedding local issues into instructional media significantly increases student engagement and 

awareness of environmental challenges. 

Language Validity 

The language aspect received a score of 98%, showing that the e-booklet employed clear, concise, and communicative 

wording that minimized student confusion. The use of accessible terminology, consistent sentence structure, and 

grammatically correct Indonesian enabled students to learn independently without requiring extensive teacher guidance. 

As emphasized by Mdhlalose (2023), clarity in scientific language is essential for facilitating the comprehension of 

complex ideas. The high language validity indicates that the e-booklet effectively balanced accuracy with accessibility an 

element often overlooked in conventional biology textbooks, which tend to be text-heavy and difficult for students to 

process. 

Design Validity 

The design component achieved the highest score at 99.5%, underscoring the essential role of visual presentation in 

digital learning resources. Expert validators highlighted that revisions—such as reducing text density, incorporating 

contextual illustrations, and ensuring consistency in layout and typography—substantially improved readability and 

visual appeal. Figures 1 and 2, which show the product before and after revision, visually confirm these improvements. 

These findings resonate with Meyers et al. (2013), who argued that effective design is not merely supplementary but a 

core determinant of student motivation and attention. Nevertheless, potential validator bias should be considered, as 

experts familiar with the local educational context may have been predisposed to view the product positively. Even so, 

the systematic revisions based on expert feedback provide evidence that the final version genuinely improved in quality. 
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Practicality Test 

The practicality assessment yielded an overall score of 92.02%, with teachers rating the product at 93.33% and students 

at 91.21%. Teachers noted that the e-booklet simplified lesson delivery by providing systematically organized material 

supported by visuals, which helped reduce the abstractness of environmental concepts (Roisatulkusna, 2024). Students 

reported that the e-booklet was easy to use, visually engaging, and motivating. They particularly appreciated the 

contextual examples, which made the material feel more relevant to their lived experiences. These findings suggest that 

the e-booklet functioned not only as an instructional tool but also as a medium for cultivating interest and motivation in 

learning biology (Hasibuan et al., 2025; Wulandari et al., 2025). 

Although the practicality scores reflected high levels of acceptance, the study was limited to a single school, one teacher, 

and 30 students, which restricts the generalizability of the results. It remains uncertain whether similar responses would 

emerge in schools with different demographics, resources, or teaching practices. Thus, while the results are promising, 

broader testing is needed to confirm the e-booklet’s usability across more diverse educational contexts. Beyond its 

practical utility, the e-booklet also served as a tool for fostering environmental literacy in a holistic manner (Nursa’adah 

et al., 2021). By integrating scientific knowledge with local case studies and accessible design, the product addressed 

cognitive, affective, and psychomotor dimensions of environmental awareness, echoing Nurlia et al.’s (2024) view that 

instructional media should influence both knowledge and behavior. However, this study did not measure the e-booklet’s 

direct impact on academic achievement, critical thinking, or behavioral change. Future research should address these gaps 

by examining whether the e-booklet can significantly influence learning outcomes and long-term environmental 

attitudes.In conclusion, the e-booklet demonstrated high validity across content, language, and design, with design 

emerging as the strongest aspect due to revisions that substantially improved readability and appeal. Its practicality 

ratings also confirm its suitability as a learning resource that can engage both teachers and students. While these results 

validate the product’s potential, they also highlight the need for further evaluation in broader contexts and with more 

rigorous outcome measures. The study underscores the importance of combining contextualized content, clear language, 

and strong design principles in developing digital media that not only convey knowledge but also nurture environmental 

literacy among students. 

Based on the results, the e-booklet demonstrated high validity across content, language, and design, with design emerging 

as the strongest aspect due to revisions that substantially improved readability and visual appeal. Its practicality ratings 

further confirm its suitability as a learning resource capable of engaging both teachers and students. While the results 

validate the product’s potential, they also highlight the need for further evaluation in broader contexts and with more 

rigorous outcome measures. Overall, the study underscores the importance of combining contextualized content, clear 

language, and strong design principles in developing digital media that not only convey knowledge but also nurture 

environmental literacy among students. 

Conclusions 

The developed environmental literacy based e-booklet demonstrated high validity, with an average score of 98.82%, and 

high practicality, with an average score of 92.02%. These results indicate that the product is feasible for use as a biology 

learning resource on the topic of environmental change for 10th-grade senior high school students. Beyond delivering 

biological concepts, the e-booklet also serves as a medium for fostering environmental literacy values, thereby supporting 

both cognitive understanding and the cultivation of environmental awareness. 
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