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Abstract: E-handout is one form of teaching material that can be used by teachers and students
in the learning process. This research aims to develop teaching materials in the form of e-handouts
using Heyzine to determine the feasibility and practicality of e-handouts on human respiratory
system material in the 8th grade of junior high school. The research method used is Research and
Development with the Analysis, Design, Develop, Implement, and Evaluate (ADDIE) model.
However, this study only carried to the implement stage. The data sources of this study were 18
9th-grade students from SMP Negeri 6 Menyuke; 3 science teachers from SMP Negeri 29
Pontianak, SMP Negeri 5 Menyuke, and SMP Negeri 6 Menyuke; and 2 lecturers of Biology
Education FKIP UNTAN. The results of validation of the e-handout were obtained, namely 0.95,
which was categorized as valid. The interrater reliability results using the Intraclass Correlation
Coefficient (ICC) obtained results of 0.430, which falls into the fair to good category. The e-handout
practicality test results obtained 83.53%, which falls into the very practical category. It can be
concluded that the development of a Heyzine-based e-handout on human respiratory system
material for class VIl students is considered valid and very practical as teaching material. However,
this study has several limitations. Research was only carried out up to the implementation stage in
the ADDIE model, so the effectiveness of e-handouts in increasing student understanding cannot
yet be measured thoroughly.

Keywords: e-handout; Heyzine; human respiratory system; practicality; teaching materials

Introduction

The advancement of science and technology in education shows a positive direction in developing
learning designs to improve the quality of education and increase the effectiveness of the learning
process (Safriana, et al., 2023; Sitorus, et al., 2023). Educators need competencies to encourage
participation in electronic technology so that they will be able to utilize technology effectively and develop
learners' electronic competencies (Starkey, 2020; Yuliza, 2023). Teachers must be more creative and
try to utilize technology in learning so that the learning process can run well (Mago, et al., 2022; Putri, et
al., 2023). The pedagogic competence of a teacher in delivering material relies on more than existing
teaching materials. Teachers must develop teaching materials creatively to present exciting and
meaningful learning (Bajuri & Baiti, 2019).

It should be noted that the distribution of teaching materials in Indonesia is not proportional to the number
of schools available; the inequality of teaching materials results in an imbalance in supporting the
teaching and learning process carried out by educators (Ginting et al., 2022). This is supported by
research Juventia & Yuan (2024) which states that social inequality in the education sector in Indonesia
is still a serious problem that has an impact on people's welfare. This inequality is caused by various
factors, such as poor educational facilities and infrastructure, lack of qualified teaching staff, high
educational costs, and differences in access between urban and rural areas. In addition, conventional
teaching materials have many disadvantages, such as being easily damaged, monotonous material, and
requiring space to carry, so it is not attractive (Utami, & Atmojo, 2021). To overcome these problems, it
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is necessary to develop teaching materials to support a more exciting learning process for students.
Based on the results of interviews with science teachers at SMP Negeri 4 Menyuke, SMP Negeri 5
Menyuke, and SMP Negeri 6 Menyuke and questionnaires of students' needs, it is known that in the
learning process, the teacher only uses conventional teaching materials so that students are not
interested and tend to get bored. This aligns with Utami & Atmojo (2021) that using conventional teaching
materials is unattractive to students. Based on the needs questionnaire, it is known that students have
difficulty learning independently. In addition, students prefer to learn to observe text accompanied by
images and videos and are more interested in electronic teaching materials than conventional teaching
materials. The students' daily test scores show that the average daily test scores on human respiratory
system material are lower than other materials. According to the science teacher interviewed, human
respiratory system material involves many components of the human respiratory structure and many
scientific terms. Noviyanto, et al., (2015); Telaumbanua (2023) stated that human respiratory system
material is challenging to understand because of the large amount of material. Therefore, teaching
materials are needed to support students' understanding of the material. One of the teaching materials
that can be developed is e-handout.

The development of teaching materials that are relevant to teaching materials and the needs of students
will undoubtedly create active, innovative, practical, exciting, and more meaningful learning than before
so that the expected learning objectives can be achieved maximally and satisfactorily (Bajuri & Baiti,
2019; Trinaldi, et al., 2022). Teaching materials in this case are teaching materials developed to support
the learning process. These teaching materials can be printed materials such as books and modules, or
digital materials such as e-handouts. The aim of developing these teaching materials is to make learning
more active, innovative, practical, interesting and meaningful, so that students can achieve learning
goals optimally and satisfactorily (Magdalena et al., 2020). The development of electronic teaching
materials is expected to increase the interest and enthusiasm of students in the learning process (Sarita
et al., 2021). E-handouts are practical, easy to use, and carry everywhere compared to printed teaching
materials (Rahmatina et al., 2023). E-handouts can also be used for self-study (Khalida et al., 2024;
Khotimah et al., 2022; Sarita et al., 2021). The existence of teaching materials in the form of e-handouts
can facilitate the role of the teacher when learning takes place and help students understand the material
(Khalida et al., 2024). E-handouts contain concise and precise material, so they can encourage students
to think systematically and increase their interest and motivation (Ramadan et al., 2020; Sirumahombar,
2023). E-handouts in this study used Heyzine. The teaching materials produced with Heyzine are
flipbooks in HTML format, which can be accessed via smartphones, tablets, laptops, and PCs (Muhaimin
et al., 2024).

Using Heyzine, teaching materials can be added with videos, images, sounds, and links. Students can
read by feeling like they are reading a physical book because there is an animation effect that can move
so that the page will look like opening a physical book (Hadiyanti, 2021; Erawati et al., 2022; Saraswati
& Salsabila, 2021). Compared to other e-handout platforms such as FlipHTML5 or Canva, Heyzine offers
a seamless page-flipping animation that closely resembles a physical book, which may enhance
students' reading engagement. Additionally, Heyzine supports offline access once downloaded, making
it more accessible in areas with limited internet connectivity. While other platforms may offer similar
multimedia integration, Heyzine's ease of use, lightweight design, and compatibility across various
devices make it a more practical choice for developing e-handouts in this study (Puspitaningrum &
Witanto, 2024).

Previous research related to the development of e-handouts has been carried out. Among these studies
are (Awlia & Febrianti, 2023; Khotimah,et al., 2022; Laoli et al., 2023). These studies state that the
development of e-handout teaching materials can be very valid, increase student learning motivation,
and be very practical to use as teaching materials. The research by Awlia & Febrianti (2023) explains
the development of an e-handout for cell bioprocess material in 11th-grade science classes using the
4D model. The developed e-handout serves as enrichment material for students who have met the
minimum competency criteria (KKM), making it more focused on high-achieving students. The research
results indicate a very high level of validity and practicality. The main gap here lies in the difference in
material focus, where this study targets students struggling with learning, whereas Awlia & Febrianti’s
research aims to provide additional material for students who have already understood basic concepts.
The research by Khotimah et al., (2022) examined the development of an e-handout on the human
respiratory system in high school, based on Flip HTML5. The research model used was 4D (Define,
Design, Develop, Disseminate), with a broader scope extending to the dissemination stage in schools.
The results showed that the e-handout was highly suitable, feasible, and received positive feedback from
students. In contrast, this study discusses differences in educational levels (high school vs. middle
school) and the e-handout development platforms used (Flip HTML5 vs. Heyzine).

Lastly, the research by (Laoli et al., 2023) focused on developing an Indonesian language e-handout to
enhance students' learning motivation. This study used the ADDIE model more comprehensively,
including the evaluation stage, and involved expert validation in terms of content, language, and design.
The results indicated a very high level of validity and practicality. The difference is that this study
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emphasizes the feasibility and practicality of e-handouts in the field of Biology, whereas Laoli et al. focus
more on student motivation in learning the Indonesian language.

Based on these differences, it is evident that this research is important as it focuses on developing
electronic teaching materials (e-handouts) to enhance learning effectiveness, particularly for the human
respiratory system material in 8th-grade middle school students. Therefore, this study develops a
Heyzine-based e-handout that allows multimedia integration, such as videos, images, audio, and links,
thereby increasing student engagement in the learning process. The use of technology in education not
only helps overcome the limitations of printed teaching materials but also supports students in learning
independently and more flexibly. This research is expected to contribute to the field of education by
presenting a digital teaching material model that is valid, practical, and implementable in various schools,
especially in areas with limited access to quality learning resources.

Method

This research uses the Research and Development (R&D) method with the Analysis, Design, Develop,
Implement, and Evaluation (ADDIE) model, presented in Figure 1. However, this research was only
conducted until the fourth stage, Implement. The main reason the evaluation stage was skipped due to
limited time and available resources. Evaluations in the ADDIE model typically involve long-term testing
of the effectiveness of open-ended materials, requiring more time to see their impact on student learning
outcomes. This research focuses more on the development and implementation of Heyzine-based e-
handouts and assessing their feasibility and practicality in learning, so that a comprehensive evaluation
of increasing student understanding may not have been a top priority (Yuliana, 2016). This research
uses the ADDIE model because the steps are systematic, clear, and easy to understand (lvaningtias et
al., 2024).

Figure 1. ADDIE development model (Branch, 2009)

The data collection techniques used in this study were interviews and questionnaires. In the questions
on the questionnaire, this study used a Likert scale with 4 categories. This aims to avoid neutral bias in
respondents' answers. In a 5-point Likert scale, there is a middle category that allows respondents to
choose a neutral option without actually expressing their opinion. By using only 4 scales, this research
can encourage respondents to give more firm answers, both positive and negative.

The instruments used were interview guideline sheet, students’ needs questionnaire, product validation
sheet, and practicality questionnaire. The instruments used in this research consisted of an interview
guide sheet, student needs questionnaire, product validation sheet, and practicality questionnaire. The
validity of the instrument was tested using the expert judgment method, where the results of validation
by experts showed a validity value of 0.95, which is included in the valid category. For reliability,
calculations using the Interclass Correlation Coefficient (ICC) produce a value of 0.430, which is
categorized as fair to good. Apart from that, the practicality of the e-handout was tested with a
questionnaire which showed a result of 83.53%, which is included in the very practical category. Product
validation sheets and practicality questionnaires use a Likert scale that refers to Nengsih et al., (2019)
which is presented in Table 1.
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Table 1. Likert scale in this research

Scale Criteria
1 Not good
2 Fairly good
3 Good
4 Very good

The product validation sheet contains 26 statements divided into four aspects: content, presentation,
language, and visual appearance. The product validity test was carried out using a product validation
sheet filled in by five validators, namely two lecturers of Biology Education FKIP UNTAN and three
science subject teachers, who were then analyzed using Aiken's validity index (Aiken, 1985). According
to Aiken (1985), the minimum validation index must be obtained is 0.87 if a 95% confidence level is used,
five validators, and the highest validity assessment number is 4. Aiken's validity index of <0.87 is
categorized as invalid, while Aiken's validity index of 20.87 is categorized as valid.

Furthermore, interrater reliability was measured using the Intraclass Correlation Coefficient (ICC) test
with IBM Statistic SPSS software version 27. The ICC test values obtained were then categorized
according to Zaki (2017), as presented in Table 2.

Table 2. ICC test values category

ICC Test Value Category
<04 Poor

04 <ICC<0.75 Fair to good
>0.75 Very good

A practicality test is carried out after the e-handout is declared valid and reliable. The practicality
questionnaire contains 15 statements divided into three aspects: ease of use, benefits obtained, and
effectiveness of learning time. The practicality test scores obtained using Formula 1 were then
categorized according to Riduwan (2010) as presented in Table 3.

Score obtained
Maximum score

Practicality percentage = x 100%

Table 3. Practicality category

Percentage (%) Criteria
81-100 Very practical
61-80 Practical
41-60 Fairly practical
21-40 Impractical

0-20 Very impractical

Results and Discussion

The research results showed that the Heyzine-assisted e-handout developed for material on the human
respiratory system for class VIl students was considered valid and very practical. Based on the validation
results from five validators, an average Aiken's Validity Index value of 0.95 was obtained, which is
included in the valid category. The four aspects assessed, namely content, presentation, language and
visual appearance, received high marks, indicating that the e-handout developed is in accordance with
learning objectives and is easy for students to understand.

On develope stage, it aims to produce valid Heyzine-assisted e-handouts that can be used as suitable
teaching materials in the teaching and learning process and help students learn independently. The
product validation process is carried out by giving questionnaires to five validators who aim to assess
the feasibility of the e-handout developed. The aspects validated on the e-handout are content,
presentation, language, and visual appearance. Based on the test results from the validator, the e-
handout obtained an average of 0.95 with the category of valid and feasible to use. The validation results
can be seen in Table 4.
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Table 4. Validation results

No. Indicators Aiken’s Validity Index Category
Content Aspect
1 The accuracy of concepts and definitions 1.00 Valid
2 The accuracy of figures and videos 1.00 Valid
3 Completeness of materials in accordance with learning objectives 1.00 Valid
4 Broadness of the materials 0.87 Valid
5 Depth of the materials 1.00 Valid
6 Encourage students’ curiosity 0.87 Valid
7 Creates the ability to ask questions 0.87 Valid
Average 0.94 Valid
Presentation Aspect
8 The conciseness of the concepts presented 0.93 Valid
9 Consistency of presentation systematics 0.87 Valid
10  The presentation of evaluation questionis is in accordance with the learning objectives 1.00 Valid
11 Simple operation 0.93 Valid
12  E-handout runs well and does not hang easily 0.93 Valid
13 E-handout makes it easy for students to learn independently 1.00 Valid
14 The availability of videos and figures makes it easier for students to understand the 0.93 Valid
materials
15 The backsound on the e-handout is clear and does not interfere with students’ focus 1.00 Valid
16  Presentation of feedback and follow-up 0.87 Valid
Average 0.94 Valid
Language Aspect
17  Accuracy of sentences structure 0.93 Valid
18  The language used in the e-handout is easy to understand 1.00 Valid
19  Sentences effectiveness 1.00 Valid
20 Standardization of terms 0.93 Valid
21 The suitability of the statements used in accordance with good and correct grammar 1.00 Valid
based on Ejaan yang Disempurnakan
Average 0.97 Valid
Visual Appearance Aspect

22 Layout consistency 1.00 Valid
23  The use of text, figures, videos, and questions are proportional 0.87 Valid
24 Background display, cover, video, image, and color selection 0.93 Valid
25  Consistency of e-handout content with table of contents 0.87 Valid
26 Clarity of font display and use of spacing 1.00 Valid
Average 0.93 Valid
Average of All Aspects 0.95 Valid

In the content aspect, the criterias assessed are “The accuracy of concepts and definitions”, The
accuracy of figures and videos”, “Completeness of materials in accordance with learning objectives”,
“Broadness of the materials”, “Depth of the materials”, “Encourage students’ curiosity”, and “Creates the
ability to ask questions”. The results of validation from the content aspect of teaching materials as a
support for learning the material of the human respiratory system obtained a result of 0.94 with a valid
category. These results indicate that the teaching materials prepared are based on the learning
objectives and material. Other studies also confirm that teaching materials that are valid from the content
aspect play an important role in supporting learning and encouraging students' curiosity through
presenting relevant and engaging material (Agustina et al., 2023; Wati et al., 2022).

With a validity value of 0.94, teaching materials have been proven to be appropriate to the learning
objectives and material taught, so that they can increase learning effectiveness. High validity ensures
that the material presented is complete, broad and in-depth, thereby helping students understand
concepts better. Apart from that, valid teaching materials are also able to arouse students' curiosity and
encourage them to ask questions, which is an important indicator of active learning.

Research Warman (2025) supports this because this research confirms that valid teaching materials
play a role in increasing student involvement, motivating them to explore the material further, and
strengthening conceptual understanding through presenting relevant and interesting material.

In the presentation aspect, the criterias assesed are “The conciseness of the concepts presented”,
“Consistency of presentation systematics”, “The presentation of evaluation questions is in accordance
with the learning objectives”, “Simple operation”, “E-handout runs well and does nat hang easily”, “E-

” @

handout makes it easy for students to learn independently”, “The availability of videos and figures makes
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it easier for students to understand the materials”, “The backsound on the e-handout is clear and does
not interfere with students’ focus”, and “Presentation of feedback and follow-up”. The validation results
of the presentation aspect of teaching materials obtained a result of 0.94 with a valid category. These
results indicate that the e-handouts presented are easy to understand and the flow of presentation is
systematic (Yuli & Mufit, 2021). This is in line with the findings of (Maulida & Sinaga, 2019) which state
that the design of teaching materials that are systematic and easy to understand can increase students'
understanding. Research by (Kustandi & Ibrahim, 2021) states that the use of electronic teaching
materials that are simple and easy to operate can facilitate students in the learning process, and the
features contained in e-handouts can support independent learning because students can access
material more flexibly. The selection of appropriate backsound significantly affects the learning
atmosphere (Fitriyani et al., 2024).

In the language aspect, the criterias assessed are “Accuracy of sentences structure”, “The language
used in the e-handout is easy to understand”, "Sentences effectiveness”, "Standardization of terms”, and
“The suitability of the statements used in accordance with good and correct grammar based on Ejaan
yang Disempurnakan”. The validation results from the language aspect obtained a result of 0.97 with a
valid category. These results indicate that the e-handout developed uses language that is easy to
understand and there is clarity of effective and efficient information (Jannah, 2018).

Efficient information in an e-handout means that the material is delivered concisely, clearly and without
redundancy, so that students can understand the content quickly and easily. This information efficiency
includes several aspects, such as simple sentence structures, use of communicative language, and
avoidance of terms that are too technical without adequate explanation. Some researchers support this
by showing that simple and easy-to-understand language in teaching materials can increase
engagement and facilitate understanding of the material in the learning process (Gustiar et al.,, 2023;
Wibowo et al., 2018). In addition, using clear and structured language can reduce student confusion and
make it easier for students to learn independently (Khairani et al., 2019). According to Kustandi, &
Ibrahim, (2021), the use of vocabulary and terms presented must be based on students' education level;
the goal is to make it easier for students to understand the materials presented.

In the visual appearance aspect, the criterias assessed are “Layout consistency”, “The use of text,
figures, videos, and questions are proportional”, “Background display, cover, video, image, and color
selection”, “Consistency of e-handout content with Table of Contents”, and “Clarity of font display and
use of spacing”. The validation results of the visual appearance aspect obtained a result of 0.93 with a
valid category. These results indicate that the overall appearance of e-handouts, such as layouts,
images, and videos, is appropriate to attract students' attention to learning (Nengsih et al., 2019). This
is in line with the research of Rahmi et al. (2022); Annisa et al (2023); Magdalena et al. (2020), which
shows that the use of images, videos, and clear layouts can increase the effectiveness of e-handouts as
teaching materials. According to (Afridayanti & Azizah, 2020), readers will more easily understand the
content of teaching materials if the material presented is arranged in a good order.

Furthermore, the reliability test used the Intraclass Correlation Coefficient (ICC) with IBM Statistic SPSS
software version 27. Based on the results of the interrater reliability analysis using ICC on e-handout
teaching materials conducted to 5 assessors or raters, getting a test result of 0.430 makes the ICC
reliability test get fair to good results so that it can be continued to the next stage (Zaki, 2017). The results
of interrater reliability is presented in Table 5.

Table 5. Test results of interrater reliability using ICC
95% Confidence

F Test with True Value 0

Intraclass Interval
Correlation Lower Upper -
Bound Bound Value df1 df2 Sig
Single Measures 1312 .001 332 1.761 25 100 .026
Average Measures 430° .003 713 1.761 25 100 .026

Description:

Two-way mixed effects model where people effects are random and measures effects are fixed.

a. The estimator is the same, whether the interaction effect is present or not.

b. Type A intraclass correlation coefficients using an absolute agreement definition.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable
otherwise.

Revisions were made based on criticisms and suggestions from the five validators. The revisions made
to the e-handout are presented in Table 6.
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Table 6. E-handout revisions
No. Revisions Before Revisions After Revisions
1 Add Table of

Contents and
page numbers

2 Add
instructions for
use
3 Add formative
tests and
feedback in
each meeting
4 Add materials
to create
students’
curiosity and
ability to ask
questions
At implement stage, the entire design of the e-handout will be applied or tested in small groups (limited
test) of 18 students of SMPN 6 Menyuke to determine whether students can accept the e-handout. The
results of the students' practicality test of Heyzine-assisted e-handout on human respiratory system
material can be seen in Table 7.
Table 7. Results of the students' practicality test of Heyzine-assisted e-handout on Human Respiratory System Material
No. Indicators Score (%) Category
Ease of Use Aspect
1 E-handout can be used easily 81.94 Very practical
2 E-handout can be accessed at any time 76.39 Practical
3 The language is easy to understand 80.56 Practical
4 The figures in the e-handout are clear and easy to understand 84.72 Very practical
5 The presentation of the materials is more practical 81.94 Very practical
6 E-handout can be used individually or in groups 80.56 Practical
7 E-handout is practical to use 81.94 Very practical
Average 81.15 Very practical
Benefits Obtained Aspect
8 E-handout can increase students’ interest in reading 93.06 Very practical
9 E-handout makes it easier for students to understand the concept of the materials 84.72 Very practical
10  E-handout increases students’ curiosity 84.72 Very practical
11 Learning with e-handout is fun 90.28 Very practical
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No. Indicators Score (%) Category
12 The materials presented is useful for everyday life 86.11 Very practical
13 E-handout can help students learn independently 81.94 Very practical
Average 86.81 Very practical
Effectiveness of Learning Time Aspect
14  Learning using e-handout is more effective and optimal 84.72 Very practical
15  Learning is more efficient by using e-handout 80.56 Practical
Average 82.64 Very practical
Average of All Aspects 83.53 Very practical

The practicality test results show that the Heyzine-assisted e-handout obtained an average score of
83.53%, which falls into the "very practical" category. In terms of ease of use, the e-handout received a
score of 81.15%, indicating that students find it easy to access anytime and anywhere, allowing for
independent learning. These findings align with the research by Maskur & Safitri (2021), which states
that electronic-based teaching materials can enhance students' skills and abilities in learning while
providing flexibility in accessing educational content. Meanwhile, in the aspect of benefits obtained, the
e-handout scored 86.81%, demonstrating that its use can increase students' reading interest, facilitate
concept comprehension, and foster a higher level of curiosity. This is consistent with the findings of
Ratiyani et al. (2014), which suggest that electronic teaching materials help students better understand
the material and improve learning effectiveness.

However, although the practicality test results indicate a very practical category, the score has not yet
reached 100%, suggesting that there are still some limitations or areas that need improvement. One of
the challenges faced is limited access to electronic devices or internet connectivity in certain areas, which
may hinder the optimal use of the e-handout. Despite being considered highly practical, some students
may still struggle with operating certain features, especially those who are not yet familiar with digital-
based teaching materials. This is supported by research Pratiwi et al., (2024), which states that a survey
conducted in the test class revealed that 93.8% of students reported never having been provided with
electronic handouts, and 87.5% indicated that additional teaching materials in the form of electronic
handouts were not available.

The novelty of this research lies in its approach which combines ease of accessibility with the
effectiveness of learning through the Heyzine platform, which has not been widely used in developing
interactive teaching materials. With a practicality test result of 86.81% in the very practical category, this
e-handout has been proven to increase students' reading interest, facilitate understanding of concepts,
and encourage students' curiosity in a more interesting way than conventional teaching materials.
Another advantage is its ability to support independent learning, where students can learn anytime and
anywhere without relying completely on the teacher. In addition, interactive design and the use of digital
technology enable the presentation of material that is more visual, concise and easy to understand,
which is in line with students' learning styles in the digital era.

In the effectiveness of learning time aspect, the criterias assessed are “Learning using e-handout is more
effective and optimal” and “Learning is more efficient by using e-handout”. The results of the practicality
test on the aspect of the effectiveness of learning time obtained results of 82.64% in the very practical
category. Aiken, (1985); Maskur et al. (2021) stated that the selection of electronic teaching materials in
the learning process can be easily used and can attract students' attention to increase the motivation
and interest of students in learning activities.

The results of the analysis of the students' practicality test on the use of e-handout, which was attended
by 18 students at the limited trial stage, showed that the e-handout assisted by Heyzine on respiratory
system material had an overall average of 83.53%, included in the very practical category. Thus, the
high percentage of positive responses students give proves that teaching materials in e-handouts are
attractive and practical (Ananda et al., 2024; Maskar & Dewi, 2020; Sahida, 2020). This is in line with
research conducted by Muliani et al. (2024), which states that web-based teaching materials are
attractive and practical for students because they can help students with obstacles in learning and make
it easier for them to learn independently.

Conclusion

The conclusion of this research shows that the development of a Heyzine-based e-handout on human
respiratory system material for class VIII students is considered valid and very practical. The validation
results by five validators show the Aiken validity index of 0.95, which is included in the valid category.
Apart from that, the interrater reliability test using the Intraclass Correlation Coefficient (ICC) obtained a
value of 0.430, which is included in the fair to good category. The practicality test by students resulted
in an average score of 83.53%, which was categorized as very practical. Thus, this e-handout is suitable
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for use as teaching material that can support more interactive and interesting learning.The suggestion
from this research is that it is necessary to carry out an evaluation stage in the ADDIE model so that the
effectiveness of e-handouts in improving student understanding can be tested further. Additionally, e-
handout development can be expanded with the integration of other interactive features such as online
quizzes or 3D animations to increase student engagement. For further research, it is recommended to
test this e-handout on a wider scale and compare its effectiveness with other learning methods to obtain
more comprehensive results.
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