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INTRODUCTION

The current global demand requires education to keep abreast with technology development
to improve education quality, especially to adjust its use in the education world, especially in the
learning process (Budiman, 2017). In the 2013 Curriculum, the Regulation of the Minister of
Education and Culture of the Republic of Indonesia No. 65 /2013 elaborates the Process
Standard of Primary and Secondary Education that teachers are obliged to utilize information and
communication technology in a learning process to improve teachers’ performance and, in turn,
create an effective and efficient learning process (Pasaribu, 2019).
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Enhancing teachers’ performance in creating an effective learning process requires the
support of planning and implementation that lead to student teaching that utilizes technology and
equips students so that they can keep up with technology development as a source of knowledge
(Manalu, 2019). Changes that occurred in achieving the goals trigger the need of the education
world for innovation and creativity in the learning process following the global demand of the 21st
century (Budiman, 2017). One of the currently developed innovations is electronic learning or e-
learning. E-learning is a learning activity innovation that is supported by the use of information and
communication technology (Sole & Anggraeni, 2018). The learning activity emphasizes process
skills and active learning; hence, the shift from textbook to non-textbook (electronic) teaching
materials can facilitate students in both independent and conventional learning.

Directorate  General of Primary and Secondary education, Department of National
Education in 2003 stated that good and feasible teaching materials used in the learning process
should have the following characteristics, namely self-instructional, self-contained, stand-alone,
adaptive, and user friendly (Arsanti, 2018). In terms of the ideal teaching materials, one of the
learning models, which is discovery learning-based teaching material has similarities to the ideal
condition of a teaching material such as a module in which students could learn independently by
finding the information needed to achieve learning objectives through self-collecting, -processing,
and -analyzing data. In the field, however, there are teaching materials that have not met
charactersitics and no teaching material innovation that follows technology advancement in a
learning process.

The more advanced and rapid development of ICT, the more revealing is sciences contained
in the Qur’an. This is evidence of the righteousness of Allah’s word contained in the Qur’an as a
life foundation of humans. The role of integration of the Qur'an and Natural Science (IPA) in
education has two important missions, namely the development of spiritual-moral and intellectual
power for students. The integration of the Quran and IPA is a necessity since it is a source of
knowledge that includes all aspects of life with an addition of science so that the education world
could create a high-spirituality generation of thinkers (Harahap, 2018). Husna et al. (2020) stated
that the Islamic-integrated IPA learning process could create unity in students’ understanding of a
subject both in religious and science aspects. The problem at school, currently, is that no Islamic-
integrated teaching materials are available, especially in Biology in the protist subject at MA
Muslimat NU. Teachers tend to convey learning theories without integrating them with Quranic
verses in online learning. Therefore, the teaching materials used need to add Quranic verses. This is
supported by a learning objective at MA, which is improving religious knowledge to maintain
Islamic values (Kurniati, 2016).

The discovery learning model-based teaching material is an innovation that requires students
to be active including in independent learning. Its implementation in the module could invite
students to identify the main concepts of a subject as the initial assignments of the studied subject
(Putrayasa et al., 2014). This is strengthened by the research result of Putrayasa et al., (2014)
stating that after the implementation of the learning model, students experienced a significant
improvement in learning outcomes.

Based on the result of the need analysis, 82.6% of the students wanted teaching materials in
the form of electronic with the expectation that the material could display clear images and attract
students to learn. Teachers and 84% of the students agree to student worksheets that are developed
in the form of discovery learning-based e-module in the Islamic-integrated protist content. Syafri
(2019) opined that the developed model is a systematically compiled teaching material so that it
can be used for independent learning with or without teacher explanation. The application of the
discovery learning model in the module could also urge students to find the main concepts of the
subject as the beginning of mastery of the studied subject since it includes learning activities that
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emphasize independence or group cooperation to find the subject concepts (Putrayasa et al.,, 2014).
This is consistent with Bruner’s learning theory that the learning process runs well if the teacher
provides opportunities to students to find concepts, theories, or content understanding
independently (Ariana et al.,, 2020).

Based on the aforementioned, workable innovation in the learning process resulting from the
need analysis is by developing a teaching material of discovery learning-based e-module in Islamic-
integrated protist subject. The developed teaching material is expected to make students understand
more about the learning subject that contains Islamic values thus it could produce good learning
outcomes, especiaﬂy n Biology subject In protist subject. Therefore, the study is conducted to
identify the evalidity and attractiveness level of the developed e-module.

RESEARCH METHODS
Research Design

The current research and development was a type of research and development, namely a
research method aiming at producing and developing a learning product. The analysis technique
employed was qualitative and quantitative analyses. The research and development model of the e-
module used in the research is an ADDIE development design model. The model consists of five
stages, namely Analysis, Design, Development, Implementation, and Evaluation as illustrated in

Figure I (Meilina et al., 2020) (Nancy, 2013). The research design was the ADDIE design model.

Develop

Figure I. ADDIE Design Model.

Population and Samples

The research population included a teacher and Grade 10 students at Madrasah Aliyah
Muslimat NU Palangka Raya in academic year of 2021 /2022. The research conducted a large-
scale trial by taking all students of Class 10 MIPA, which is in one class and Biology teacher in
MA Muslimat NU as the sample.

Instruments

The research employed two types of instruments, namely validation and attractiveness
instruments. Table I indicates the data collection instruments in the research. There were 5
validators used to assess and give input and suggestions on the e-module before its utilization in
learning, namely 2 material experts, 2 media experts, and a tafsir expert. The material experts were
selected based on a consideration that they had the competencies in the basic knowledge of the
development of teaching materials and learning subject, especially in protist. The selection of the
media experts followed a consideration that they had the competencies in learning media and
teaching materials of learning modules, whereas the tafsir expert was selected since he is a lecturer
in the field of study with a minimum a bachelor’s degree of education with expertise in tafsir.
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Table 1. Research instruments
Type of Data Respondents Instrument
Product validation ~ Material expert Validation sheet

Design expert
Tafsir expert

Product IPA teacher and Response questionnaire
attractiveness Grade 10 students
Procedures

The procedure of the e-module research and development followed the stages in the ADDIE
design model that consisted of Analysis, Design, Development, Implementation, and Evaluation.
The analysis stage is a foundation of all ADDIE stages by identifying source of problems and
determining possible solutions to the existing problems. The design stage is conducted by creating
initial design of the to-be-developed product that is followed by development stage, which is the
process of realizing the design into a product. The next stage is expert validation to obtain product
validity. The implementation stage refer to the implementation/ application of instruction of the
discovery learning-based e-module utilization in the learning process. The last stage is evaluation as
a requirement for product revision or improvement. The evaluation is conducted in every stage of
ADDIE thus it is a formative evaluation.

Data Analysis
Questionnaire analysis in the research employed a Likert Scale of 1-4. Next, the average of
the results was calculated using the following formula (Meilina et al., 2020).

A B Total Score
verase = Total item

The next step was calculating the validity and attractiveness level of the e-module using the
following criteria.

Table 2. Qualification of the Validity and Attractiveness Level
Validity and Attractiveness

Score Level

3,25 < P<4,00 Good
2,50< P <325 Fair
1,75<P <250 Poor
P<1,75 Bad

The determination of interval distance (Ji) can be obtained using the following formula:

(t—7

Ji =

JK
Where:
t = The ideal highest score in the scale; 4
r = The ideal lowest score in the scale; I
Ji = Total interval class; (4-1)/ 4 = 0.75.
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RESULT

The product developed in the research was a Discovery Learning-based e-module in an
Islamic-integrated protist subject. The research was R&D research that applied steps of the
ADDIE  (Analysis, Design, Development, Implementation, and Evaluation) design model. Steps
carried out by the researchers in the research and development to obtain valid and interesting
product are discussed as follow.
a. Analysis

The first step in the research was analyzing the problems and needs of the to-be-developed
product on Biology teacher and students of Grade X IPA. Need analysis was generated from the
results of interviews, observation, documentation, and questionnaire dissemination to the teacher
and students.

The result of the interview with the Biology teacher suggested that the methods used in face-
to-face learning were still simple that included teacher center, question and answer, and discussion.
These methods were deemed more effective and efficient in conveying the subject and saving
learning time. However, the teacher experienced some obstacles at present, among others,
challenges in conveying the subject in online learning. They struggled in differentiating which
students were really active and which were not, which ones truly understood the subject taught and
which ones did not. This difficulty was related to limitations in the learning process.

Based on the result of questionnaire distribution, 73.9% of the students found difficulties in
understanding the protist content. This difficulty was also related to the online learning process
and the teacher who conveys the subject or the facilitator became limited. 87% of the students
looked for other learning sources, such as the internet, in addition to the school handbooks to help
them in understanding the learning subject.

Students must learn the learning subject independently using the handbooks or student
worksheets (LKS). The result of the analysis of LKS as a handbook used in learning indicated that
the images contained in the book were unclear. The LKS only contains a table of content,
instruction for use, learning activities in the form of assignments, biology subject in semester I that
consists of several chapters, end of semester assessment, glossary, reference, and author profile. It
does not contain other learning sources to help in understanding the subject matter. No answer key
in the LKS let alone the link between Quranic verses and the learning subject. In addition,
technology has not been fully applied in the process. The display of the LKS used in biology
learning is illustrated in Figures 2, 3, and 4.

BIOLOGI

untuk SMA/MA
Peminatan Matematika dan Ik

ire 2. Disply of Figure 3. Display of Figure 4. Display of

LKS Cover Learning Activities learning content

Based on the above facts, the biology teaching material of LKS used in the school requires
some improvements since it has not met the characteristics stated in the book writing guidance

rd N10.31932/jpbio.v7i1.1616 Laila et al @
(V|



JPBIO (Jurnal Pendidikan Biologi) ® Vol 7, No. I, Aprid 2022, pp. 123 — 136 | 128

issued by the Directorate General of Vocational Schools and Primary and Secondary Education
Department of National Education in 2003. Teaching materials, according to the guidance, must
have the following characteristics: self-instructional, self-contained, stand-alone, adaptive, and user
friendly (Wahyuni, 2017).

The results are consistent with the result of questionnaire distribution stating that 82.6% of
the students wanted electronic teaching materials. The teacher and 85% of the students agreed to
the developed teaching material in the form of a discovery learning-based e-module in Islamic-
integrated protist subject. The developed e-module is aimed at independent learning with or
without teacher explanation. The application of the discovery learning model in the module also
invites students to find the main concepts of the subject as the beginning of mastery of the studied
subject since the learning activities emphasize independence or group cooperation in finding the
content concepts (Putrayasa, 2014).

b. Design

The next stage was designing a product to be developed, which is a discovery-learning based
e-module in Islamic-integrated protist subject. Steps taken during the stage included adjusting the
subject to the Basic Competence, indicators, and learning objectives to be mastered.

Bertash Discovery Learning

r1ao

L

™

@ure ;The initial design of the e-module

c. Development

After designing the e-module, the next stage was development. The development stage was
the process of developing the product, in this case, the e-module, using the Flip PDF Professional
application so that the module can be presented online and freely accessed by users. What
distinguishes the developed teaching material from the previous teaching material (LKS) is that the
developed teaching material is in the form of an electronic module based on the discovery learning
model, it integrates Islam and uses the Flip PDF Professional application, and the content is
arranged in such a way to simplify students in understanding the subject and can be used as
attractive teaching material. Moreover, the e-module will be on an online platform that facilitates
students or users to access it anytime and anywhere.

Once the product development was completed, the next step would be the validation process
by the experts. Validators involved in the development consisted of material experts, media experts,
and a tafsir expert. The validation is aimed at generating validity data and supporting the e-module
improvement. During the validation process, the researchers performed revisions I and II based on
the experts” input in the validation stage I and I

The assessment questionnaire used by the material expert consisted of 41 question items that
comprised 3 assessment aspects, namely feasibility of content, presentation, and language. The
result of material expert validation is presented in Table 4.

rd N10.31932/jpbio.v7i1.1616 Laila et al @
(V|



JPBIO (Jurnal Pendidikan Biologi) ® Vol 7, No. I, Aprid 2022, pp. 123 — 136

Table 3. Result of material expert validation

No. Stage 1 Stage 2
Validator 1 Validator 2 Validator 1 Validator 2
Total score 132 133 143 141
Max. Score 164 164 164 164
Average 3,22 3,24 3,49 3,44
3.23 3,46
Criteria Fairly valid/ revision as needed Valid/ no revision

Based on the validation result of the material experts in Table 4, after the revision based on
the recommendation in stage I, the content validity in stage 2 in the discovery learning-based e-
module in Islamic-integrated protist subject received an average of 3.46 or within the “valid”
category. Therefore, it can be stated that the developed product is feasible to be used and tested on
students.

In the media expert, questions of the questionnaire consisted of 32 items that included 4
assessment aspects of e-module size, cover design, content design, and language feasibility. The
average score obtained from the assessment is presented in Table S.

Table 4. Result of Media Expert Validation

No. Stage 1 Stage 2
Validator Validator 2 Validator I Validator 2
I
Total score 114 118 122 122
Max. Score 124 124 124 124
Average 3.56 3.69 3.81 3.81
3.63 3.81
Criteria Valid/ no revision Valid/ no revision

Based on the media expert validation result as indicated in Table S, after the revision
according to the stage I recommendation, the media validity in stage 2 of the discovery learning-
based e-module in Islamic-integrated protist subject received an average of 3.81, which means that
it was within the “valid” category. Therefore, the product developed is feasible for use and trial on
students. The questionnaire of the tafsir expert contained 19 question items. The average score
received from the tafsir expert assessment is indicated in Table 6.

Table 5. Result of tafsir expert validation

Description Stage 1 Stage 2
Total score 59 72

Max. Score 76 76
Average 3.11 3.79
Criteria Fairly valid/ revision as needed Valid/ no revision

Based on the result of the tafsir expert validation in Table 6, revision carried out based on
the stage I recommendation resulted in an average of the tafsir validation of stage 2 in the
discovery learning-based e-module in the Islamic-integrated protist subject of 3.39 and within the
“valid” category. Hence, it can be concluded that the developed product is feasible for use and trial
on students.

d. Implementation
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The implementation stage was conducted by performing a large-scale product trial, which
was the discovery learning-based e-module in the Islamic-integrated protist subject after the
revision I and II were completed. The trial was conducted in Class X of MIPA semester 1 that
consisted of 48 students who studied protist content. The trial was done by distributing
questionnaires to students and teachers in Class X MIPA to generate data on the attractiveness of
the developed e-module. Revision III was conducted after the large-scale trial according to the
assessment of the product users, which were IPA teachers and students.

The number of questions in the attractiveness questionnaire was 28 items which consisted of
S indicators of layout neatness, subject completeness and clarity, the suitability and clarity of
supporting subject, grammar, and ease of use. Table 7 presents data on the result of the
questionnaire on teacher’ and students’ attractiveness of the developed e-module.

Table 6. Result of E-Module Attractiveness by the Teacher

No. Indicator Score
I E-module layout neatness 24
2 E-module subject completeness and clarity 28
3 The suitability and clarity of the supporting subject 12
4 Grammar 17
5  E-module ease of use 10
Total score 91

Maximum score 108

Average 3,25

Criteria Very Good/ Very attractive

Based on the data of the teacher’s response to the attractiveness of the discovery learning-
based e-module in the Islamic-integrated protist subject in Table 7, the developed e-module is
attractive to be used in the learning process. This was indicated by the teacher’s response that had
an average of 3.25, which was within the very good/ very attractive criteria.

Table 7. Result of E-Module Attractiveness by the Students

No. Indicator Score
I E-module layout neatness 21.8
2 E-module subject completeness and clarity 31.8
3 The suitability and clarity of the supporting subject 10.3
4 Grammar 16.6
5 E-module ease of use 10

Total score 90.5
Maximum score 108
Average 3,23

Criteria Good/ Attractive

Based on the data of the student’s response to the attractiveness of the discovery learning-
based e-module in the Islamic-integrated protist content in Table 8, it can be seen that the
developed e-module is attractive to be used in the learning process. This was indicated by the
response result of 28 students with an average of 3.23 or within the criteria of good/attractive.

The discovery learning model in the e-module is in the learning activity pages. The learning
activity pages contain syntax of the discovery learning model, namely stimulation by displaying
related images or videos on the subject to be discussed along with their description, problem
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statement/identification, data collection, data processing, verification, and
concluding/ generalization.

e. Evaluation

The evaluation stage is a process that aims at identifying whether or not the developed
product has met the initial expectation and distinguishing the developed product’s validity and
attractiveness. Based on the research, the evaluation process occurred in every stage of the ADDIE
model for product revision or improvement requirement, namely in the Analysis, Design,
Development, and Implementation stages; therefore, it is called a formative evaluation. In the
Development stage, the evaluation was carried out through the product validation by the experts,
whereas in the implementation stage, the evaluation was done through a large-scale trial to identify
the product’s attractiveness. Figure 6 shows the final display of the e-module after revision.

WSS a3 DR s
ks

Figure 6. Final diplay of the e-module

DISCUSSION

In the current research, the researchers developed a product of discovery learning-based e-
module that is used in the protist subject that includes the integration of Islam. The module was
developed using the Flip PDF Professional application and put on an online platform to be
accessed freely by the users. The e-module development was a type of research and development by
applying the research and development stages of the ADDIE model (Analysis, Design,
Development, Implementation, and Evaluation). According to (Muthalib et al, 2022)
Mulyatiningsih (2012), the ADDIE model is a model that is deemed to have more rational and
complete stages compared to other models; thus, the model can be used for various forms of
product development such as the development of the discovery learning-based e-module. The steps
in the e-module research and development until the generation of the valid and attractive final
product is as follow.
a. Analysis

In this stage, the researchers carried out performance analysis and need analysis of students
and teachers in the learning process at school. The interview results with the Biology teacher
obtained that the methods used in the face-to-face learning were still simple, such as teacher center,
question and answer, and discussion. The methods were considered effective and efficient in
conveying the subject and saving learning time. However, the teacher experienced some obstacles at
present, among others, challenges in conveying content in online learning. They struggled in
differentiating which students were really active and which were not, which ones truly understood
the content taught and which ones did not. This difficulty was related to limitations in the learning
process. Muthalib et al., (2022) stated that changes in the learning implementation from face-to-
face to online learning have the teachers unprepared in executing the process; therefore, the
pandemic that requires the implementation of online learning becomes an issue in conveying the
learning subject since teachers feel limited in conveying the content.
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Based on the questionnaire distribution, 73.9% of the students rendered difficulties in
understanding the protist content. The difficulty was also related to the online learning and the
teacher who conveyed the content or the facilitator who became limited. This is similar to
Hardigalu & Yeni, (2019) that the protist subject contains foreign terms that are hard to memorize
and understand by the students, and the students, on average, struggle in learning and
understanding the protist classification, phylum grouping, and in differentiating characteristics of
each phylum. About 87% of the students looked for other learning sources in addition to the
school handbook, such as the internet to help them in understanding the subject.

Students must learn the Iearning subject independendy using handbooks or student
worksheets (LKS). The result of the analysis of LKS as a handbook used in learning indicated that
the images contained in the book were unclear. The LKS only contains a table of content,
instruction for use, learning activities in the form of assignments, biology subject in semester I that
consists of several chapters, end of semester assessment, glossary, reference, and author profile. The
non-existence of answer keys in the teaching material less help in independent learning. According
to Devie (2020), teaching materials that contain exercises and answer keys could help students in
identifying their achievements; thus, it supports them in the independent learning process. The
LKS has not contained a linkage between Quranic verses and the learning subject. Islamic-
integrated IPA learning process could create unity in students’ understanding of a subject both in
religion and science (Husna et al., 2020). The statement is supported by the learning objective of
MA, which is improving religious knowledge to maintain Islamic values.

Based on the above facts, the biology teaching material of LKS used in the school requires
some improvements since it has not met the characteristics stated in the book writing guidance
issued by the Directorate General of Vocational Schools and Primary and Secondary Education
Department of National Education in 2003. Teaching materials, according to the guidance, must
have the following characteristics: self-instructional, self-contained, stand-alone, adaptive, and user
friendly (Wahyuni & Puspari, 2017).

About 82.6% of the students wanted electronic teaching materials with the hope that they
could display clear images that attract students to learn. The teacher and 85% of the students
agreed to the LKS that is developed into a discovery learning-based e-module in Islamic-integrated
protist subject. Syafri, (2019) opined that the developed module is a systematically prepared
teaching material so that it can be used for independent learning with or without teachers’
explanation since images, audio, or videos could be inserted in the e-module and it can be used
anytime and anywhere with a display similar to 3D flipbook. The application of the discovery
learning model in the module also invites students to find the main concepts of the subject as the
beginning of the mastery the studied subject since the learning activities emphasize independence or
group cooperation in finding the subject concepts (Putrayasa et al, 20I4). Consistent with
Bruner’s learning theory that the learning process will run well if teachers provide opportunities for
students to find concepts, theories, or content understanding independently (Ariana et al., 2020).

b. Design

The next stage after the analysis stage was product design. Steps taken in designing the to-be-
developed e-module included adjusting the subject to the basic competencies, indicators, and
learning objectives to be mastered. Further, designing the content to be presented in the e-module
that was adjusted to each chapter or sub-chapter. The initial design related to the e-module
preparation consisted of cover, introduction, table of content, concept map, instruction for use,
Basic Competencies, indicators, learning objectives, discovery learning model-based learning
activities, Islamic-integrated content deepening, summary, competence test, learning evaluation,

reference, glossary, and author profile (Najuah et al, 2020). Najuah (2020) expressed that in
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module preparation, the framework selected is simple and suitable to student conditions and needs.
Therefore, the e-module was developed to help student understand the learning subject in the
independent learning process. Following the e-module design in the research by Marizal & Asri
(2022), e-module design is based on a theory of e-module structure, namely introduction, learning
activities, and evaluation. Next was preparing other supporting elements, such as cover, content
description chart, introduction, table of content, instruction for use, reference, glossary, and so on.

c. Development

After designing the e-module, the next stage was development. The development stage 1s the
process of developing the product that is started with a framework up to the final product. The
product developed by the research referred to the previous teaching material, namely LKS. What
distinguishes the developed teaching material from the LKS is that the researcher developed a
teaching material is in the form e-module based on the discovery learning model, it integrates Islam
and focuses only on one content, namely protist and it is arranged in such a way so that it is easy to
understand by the students and the display Flip PDF Professional application. Moreover, the e-
module will be on an online platform that facilitates students or users to access it anytime and
anywhere. After the development process and the final product were obtained, the next stage was
the validation process by the experts that consisted of 2 material experts, 2 media experts, and a
tafsir expert. The validation stage aims at generating validity data of the developed e-module and
finding out whether or not the e-module is valid or feasible to be tested on students (Marizal &
Asri, 2022).

Data obtained in the validation process consisted of quantitative and qualitative data. The
quantitative data are data taken from the numeric assessment questionnaire, whereas the qualitative
data are data retrieved from comments and suggestions generally from the experts related to the e-
module improvement. In the process, the validation was conducted twice; therefore, the researcher
performed revisions I and II based on the input from the experts to produce a valid end product. In
the validation stages, some significant changes occurred in the developed e-module. The changes
included in the application background part, inside cover, concept map, content, and the addition
of questions in the competence test and learning evaluation. Once the validation process stage I and
IT were completed, data related to the e-module validity was obtained. Based on the research results,
the material, media, and tafsir validities of the protist content in the e-module stage II received an
average score of 3.46, 3.81, and 3.79, respectively; hence, all of them are within the “valid” criteria.

d. Implementation

The implementation stage is a stage to test whether or not the developed teaching material
could give a contribution to students effectively and efficiently (Asmayanti et al., 2020). The stage
was conducted after the validation stage I and II were completed. It implemented the e-module in
the learning process. The researchers had distributed the product to the IPA teacher and students
and the teacher helped in directing the students in using the e-module as the material for
independent learning. Indicators for the e-module attractiveness assessment included the e-module
layout neatness that attracts students to learn using the e-module, the image illustration displayed
in the e-module could facilitate the understanding of the subject, the e-module subject
completeness and clarity that facilitates students in learning, exercises in the e-module are varied
and following the learning objectives, grammar used in the e-module is communicative, and
easiness and clarity in understanding sentences in the e-module. The result of the IPA teacher’s
response received a score of 3.25 with “very good/ very attractive” criteria, whereas the result of the
students’ response generated an average score of 3.23 with “good/attractive” criteria.
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Face-to-face time limitations affected the data collection system by the researchers; therefore,
many students chose to fill the questionnaire data of the developed e-module attractiveness through
files/ photos. This was an obstacle for the researchers in collecting the research data. The discovery
learning-based e-module demands students to be more active in finding concepts and subjects
(Fransukma et al., 2020). Research by Vadilla (2022) found that the utilization of discovery
learning-based teaching materials could enhance students’ science understanding and skills where
students achieved an above-KKM average grade. In the current research, however, the online
learning created difficulties and limitations in the use of the e-module, namely limitations in
directing and monitoring students in learning and performing learning activities using the discovery
learning model syntax that was included in the e-module; therefore, the e-module utilization by the
students was less maximum.

According to (Apriani et al., 2021), the use of technology in education could help teachers
in terms of transfer of knowledge but not in students’ character building. Therefore, teachers’ role
as an educator cannot be replaced by technology development. As online learning does not always
bring out positive aspects in the learning process. A solution that can be applied to overcome the
issue is by maximizing the role of a teacher as a facilitator to help students’ understanding of the
learning content both online and face-to-face.

e. Evaluation

Evaluation is a stage to identify whether or not the developed e-module is consistent with the
initial expectation. The stage occurred in every other stage of the ADDIE model, namely in the
stage of Analysis, Design, Development, and Implementation; therefore, this is called a formative
evaluation. In the research, the evaluation stage was for product revision or improvement purposes.
In the Development stage, the evaluation was carried out through the e-module validation by the
experts, whereas in the implementation stage, the evaluation was done through a large-scale trial to
identify the developed e-module attractiveness. The evaluation stage is aimed at identifying the
validity and attractiveness of the developed e-module.

After passing through the stages in the ADDIE design models, the final product can be
stated as valid and attractive. It is valid based on the validation result from the material experts,
media experts, and a tafsir expert that had a high score (Handayani et al., 2020). The teaching
material was prepared by following the module characteristics based on the regulation of the
National Education Standards Board on module feasibility. The teaching material is published in
the form of a Flip PDF Professional application-based file. In the e-module development, the
researcher created a simple framework or structure that is suitable to the needs and condition of the
students that require them to learn independently at home (Najuah et al., 2020).

CONCLUSION

The development of teaching material of the discovery learning-based e-module in the
Islamic integrated protist subject in MA applies research and development steps of the ADDIE
model (Analysis, Design, Development, Implementation, and Evaluation). The first stage of the
research was analyzing the problems and needs of the to-be-developed product on Biology teachers
and students of Grade X IPA. The next step was designing the product and followed by the
development or the product developing process using an application of Flip PDF Professional until
the product can be put on an online platform. Once the product has finished, the next stage was
product validation by the experts. The e-module was valid according to the assessment of the
material, media, and tafsir experts. The assessment of the material experts received an average score
of 3.46, whereas the media expert was 3.81 and the tafsir expert was 3.79.

The implementation stage was carried out by performing a large-scale product trial after the
revision was completed. Based on the research, the last stage, which was evaluation, was conducted
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in every ADDIE model stage for product revision or improvement, namely, in the Analysis, Design,
Development, and Implementation; therefore, it is a formative evaluation. The result of the
teacher’s response received an average of 3.25 with “very good/ very attractive” criteria, whereas the
students’ response resulted in an average of 3.23 with “good/ attractive” criteria. The final result of
the discovery learning-based e-module in the Islamic-integrated protist content can be seen through

the following link: http://smodulprotista.online
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