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1. INTRODUCTION

Education is part of a very basic aspect of life for nation building and has a strategic role in producing
quality generations (Darmadi, 2019). The purpose of education in this global era is to improve the quality of
human resources to face the 21st century (Malik, Oktaviani, Handayani, & Chusni, 2017). The development of
21st century science requires students to be able to compete by developing knowledge and skills. An important
skill to be developed by students is higher order thinking skills (Ramadhan, et al. 2018).

Science education has great potential and a strategic role in preparing quality human resources to face the
era of industrialization and globalization. This potential will be realized if science education is able to produce
students who are proficient in their fields and succeed in fostering the ability to think logically, think creatively,
problem solve, be critical, master technology and be adaptive to changes and developments of the times
(Ramdani et al., 2020). E-module is an innovation for teaching materials that makes it easy for users to use
anytime and anywhere (Franke et al., 2021). E-modules as teaching materials present learning materials,
learning steps, and evaluation questions to determine the achievement of the desired competencies and are
presented in electronic form (Laili, Genefri, and Usmeldi 2019). E-Modules utilize digital technology to present
learning materials in an interactive and interesting way. This can increase students' interest and motivation in
learning, especially for generations who are accustomed to the use of technology. In addition, E-Modules can be
flexibly accessed by students from anywhere and anytime, as long as they have internet access. This enables
independent learning outside formal school hours and supports distance learning or online-based learning.

The existence of teaching materials in the form of PBL-based e-modules can benefit educators to
facilitate students with different characteristics and learning speeds. Problem Based Learning (PBL) is one of
the learning models that can be used where PBL is a learning model by involving students in solving meaningful
problems, so it can be said that PBL is a student-centered learning model (Li et al. 2020). Diana et al., (2015), in
their research showed that PBL-based e-modules were able to improve critical thinking skills in students. PBL
encourages students to be actively involved in the learning process. By using PBL-based modules, students will
be more involved in problem solving, discussion, and analysis, which can improve their understanding of the
material. PBL-based e-modules can be designed with attention to clear assessment criteria, making it easier for
teachers to evaluate student learning progress and provide constructive feedback.

Based on the needs analysis conducted through questionnaires and interviews with teachers and students
at SMA Negeri 1 Gondanglegi, the results show that there are several obstacles when learning Biology,
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especially on the material of the human reproductive system. The first obstacle is that the teacher has difficulty
completing the reproductive system material because the time is quite short and the subject matter is too much.
The second obstacle is from students that they have difficulty understanding and memorizing material in
learning the material of the human reproductive system. In addition, an inappropriate learning model can hinder
the student learning process. So that the right solution for the use of teaching materials in the digital era like
today is the e-module. E-module is a module developed in electronic format so that it can be used through a
computer or smartphone. E-module contains written material, images and videos to support learning material
(Laili et al. 2019).

Providing problem-based teaching materials can help students increase their knowledge related to
reproductive system material. The development of PBL-based e-modules follows the syntax contained in the
learning model. The steps or phases in the PBL learning model are orienting students to the problem, organizing
students, guiding students both individually and in groups, developing and presenting discussion results and
analyzing and evaluating the problem-solving process (Arifah, Kadir, and Nuroso 2021). Through PBL, students
will be invited to think critically in dealing with complex problems related to the human reproductive system.
This can help them develop analytical and evaluative thinking skills that are important in everyday life and
further studies. The development model used in the development of e-modules is Lee and Owens. The nature of
the development model is that it has clear steps in development so that it can produce multimedia-based
products that are suitable for achieving the desired competencies (Rahmayanti 2020). Based on the description
above, it is necessary to conduct research in developing a problem-based learning-based human reproductive
system e-module.

2. RESEARCH METHOD

The development model used is Lee and Owens. The selection of the Lee and Owens development model
is because the model contains clear, systematic procedures, and allows revisions in each stage so that it supports
the development of e-modules and makes the product more qualified. The following are the stages of Lee and
Owens development.

a.  Assessment

This stage aims to identify problems that cause gaps in the field with needs analysis and start-end
analysis. At the needs analysis stage, this stage aims to identify and analyze the problems found in the field. So
that the product to be developed is appropriate and meets the needs of the target. At this stage, researchers
analyzed the problems that exist in the school environment, especially in biology subjects. The initial data
collection technique at school was carried out by distributing questionnaires to class XI students and conducting
brief interviews with teachers. The initial analysis helped the researcher to understand the needs and
characteristics of the students, including their level of prior knowledge, learning style, and interest in the
material. This allowed the researcher to design a module that was more in line with the students' needs and
preferences. The results of the initial analysis provided direction for the researcher in designing the appropriate
structure, content, and learning approach for the module. This ensures that the module is designed by taking into
account the students' needs and the learning objectives that have been set.

The final analysis helps in evaluating the extent to which the module succeeds in achieving the set
learning objectives. By comparing the final results with the students' initial conditions, it can be evaluated
whether the module succeeded in improving students' understanding of the material and their skills in solving
problems. In this preliminary-end analysis using the questionnaire approach, the use of questionnaires before
and after the use of the module can help in collecting data on students' perceptions of learning, their interest in
the topics taught, and their satisfaction with the learning experience. In addition, researchers also conduct
interviews with students or teachers to provide a picture of a deeper understanding of their learning experience
using the module. This can help in finding the strengths and weaknesses of the module as well as suggestions
for further improvement.

b. Design

The initial stage in module design is to set clear and measurable learning objectives. These objectives
will guide the design of module content and activities. The next step is to design the module structure, including
content arrangement, learning activity arrangement, and logical organization of information. The module
structure should make it easy for students to access and understand the learning material systematically. Once
the module structure is established, the next step is to design the learning content and activities. Content should
be presented in a clear and concise manner, using appropriate media such as text, images, videos, or animations.
Learning activities should be designed to encourage student interaction, problem solving, and critical thinking.
In addition, this stage also aims to make a schedule, compile a work list of project team members, and
specifications of teaching materials to be developed, develop a learning structure. At this stage, the
qualifications of validators who will validate the e-module are also prepared.
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c. Development

The purpose of this stage is to develop and validate the e-module. At the beginning of e-module
development, a storyboard is prepared to compile a rough design. In addition, instructions for using the e-
module were prepared so that students could use the e-module effectively and efficiently. The material or
content that will be contained in the e-module is the material of the human reproductive system based on the
PBL model or syntax of the PBL model. The e-module that has been developed is then tested for validity by
media and teaching material experts, material experts, and field practitioners. The data from the validation
results were then analyzed for the percentage of validity with the following formula (Akbar, 2016).

V= ISe X 100%
" TSh °
Description:
\ : Percentage of validity
TSe : Total empirical score (sum of validator assessment scores)
TSh : Total expected score (maximum score).

As for the practicality of the e-module, a practicality questionnaire was given to students through one to
one trial, small group trial and field test. The data from the test results were then analyzed using the following
formula.

V= TSe X 100%
" TSh °
Description:
\ : Practicality percentage
TSe : Total empirical score (number of scores obtained)
TSh : Total expected score (maximum score).

The results of the percentage of validity and practicality are then analyzed and seen the criteria which can
be seen in Table 1.1.

Table 1.1 Criteria for the Validity and Practicality of E-Modules

No Percentage (%) Criteria for validity

85,01-100,00 Very valid/practical, can be implemented with minor revisions

70,01-85,00 Moderately valid/practical, can be implemented with partial revision

1
2
3 50,01-70,00 Less valid/practical, recommended not to be used because it needs major revisions
4 01,00-50,00 Not valid/practical, or should not be used

d. Evaluation

This stage aims to analyze the results of the e-module trials that have been developed. The evaluation
stage consists of 2 analyses, namely gquantitative data and qualitative data analysis.
1) Quantitative data analysis

a) Numerical Measurement: Quantitative data produces numbers or numerical data that can be
measured, including pretest and posttest results.

b) Descriptive Statistics: Quantitative data is analyzed using descriptive statistical methods such as
mean (average), median, and mode to provide an overview of the performance and effectiveness of
the e-module.

c) Comparative Analysis: used to compare the results between the experimental class using e-module
with the control group without e-module or between pretest and postest results to measure the
improvement of students' understanding.

2) Qualitative Data Analysis

Qualitative data analysis aims to understand the underlying context of students' experiences with the e-
module. This involves an in-depth understanding of users' responses, perceptions, and experiences. Qualitative
data was analyzed by identifying from user responses using student and teacher response questionnaire analysis.

3. RESULT AND DISCUSSION

PBL-based e-module teaching materials on valid and practical human reproductive system materials are
the result of research and development. The e-module includes three main parts, namely the initial part, the core
part, and the final part. The initial part consists of the front cover, preface, table of contents, competencies,
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concept map, and instructions for use. The core part of the e-module includes materials and activities in PBL-
based learning. The e-module cover has a glossary, and a bibliography. The e-module consists of three learning
activities. Each learning activity has learning objectives, material description, learning activities, summary, and
evaluation. The learning activities follow the PBL syntax. PBL syntax consists of five phases which include
orienting students to the problem, organizing students, guiding students both individually and in groups,
developing and presenting discussion results and analyzing and evaluating the problem solving process. The e-
module that has been developed is then tested for validity and practicality. The validity test was conducted by
material experts, media and teaching material experts, and field practitioners. The validation results from the
three experts were declared very valid and can be seen in Table 1.2.

Table 1.2 Summary of Expert Validation Results

No Validator Value (%) Category
1 Material Expert 100 Very Valid
2 Media and Teaching Material Expert 98,34 Very Valid
3 Field Practitioner 97,50 Very Valid

Average Validity Very Valid

The practicality test was conducted to teachers and students through response questionnaires. The
practicality test for students was carried out with three categories, the first being one to one trial, small group
trial, and field test. The following is a summary of the practicality test results

Table 1.3 Summary of Practicality Results

No Validator Value (%) Category

1 one to one trial 86,58 Very Practical

2 small group trial 87,42 Very Practical

3 field test 87.44 Very Practical
Average Validity Very Practical

The material validity test aims to evaluate the suitability of the material presented in the e-module with
the learning outcomes. Based on these results, it can be seen that the e-module is very valid. The material
presented in the e-module is in accordance with the learning outcomes and can be used as teaching materials by
students. The suitability of the material presented with the learning objectives is a guarantee of achieving the
expected learning outcomes (Khusnul Khotimah, Noorhidayati, and Hardiansyah 2022). Assessment by material
experts based on several criteria. These criteria are content eligibility, material suitability, material accuracy,
material currency, encouraging curiosity, presentation and material language. Based on the validator's
assessment, the example images and videos in the e-module are also adjusted to the content that can facilitate
students in understanding the material. The existence of videos and images in the e-module can make it easier
for students to understand the material (Maulida, Adnyana, and Bestari 2022).

The assessment of media validation and teaching materials for PBL-based human reproductive system e-
module consists of three categories, namely the feasibility of e-module design graphics, e-module completeness,
and feasibility of e-module presentation. Overall, the results of validation of e-modules by media and teaching
material experts get an average validity value of 98.34% and are included in the very valid category. Teaching
materials need to be validated and given an assessment so that their quality and feasibility are known. Good
form and design in teaching materials can also make it easier for students to learn (Astuti, Kaspul, and Riefani
2022). Based on the validator's assessment, the graphic design of the reproductive system e-module has
harmonious colors and illustrations on the cover illustrating the content of the material. The e-module content
design also uses unaobtrusive colors so as not to disturb the reader's concentration. The writing of the material
content uses a variety of letters but is not excessive. The colors used in media and teaching materials should be
colors with harmony to make the reader comfortable and not distracted so that they can understand the material
easily (Aziza et al. 2022).

Field practitioner validation was carried out by a biology teacher in grade XI. The assessment aspects
consist of relevance, completeness of presentation, systematic presentation, and suitability of the presentation to
the demands of learner-centered learning. Overall validity by field practitioners received an average validity
score of 97.50% and was included in the very valid category. Learning is organized systematically, displaying
the competencies that students will master in learning activities (Suryana 2022). The relevance assessment by
field practitioners found that the material and tasks in the e-module are relevant to the competencies that
students master. In addition, the description of the material presented is relevant to the level of student
development and the number of practice questions is sufficient. Relevant materials are tailored to the needs of
students that have been obtained through needs analysis. The relevance of the material is the relationship or
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relevance to the basic competencies and competency standards listed in the curriculum (Anggraini and Julaikah
2022).

The practicality study was conducte to deerine the ease of use, time efecivenes, and beefts of the e-
module. The practicality test was conducted to teachers and students through a response questionnaire.
Practicality tests for students were carried out through three categories, namely individual trials, small group
trials, and field trials. Based on the results of the three trials, it was stated that the human reproductive system e-
module was very practical with a value of more than 87.14%.

Teaching materials have an important position to support the success of the learning process in class,
namely as a medium for delivering information to students. In order for the process of delivering information
and learning in class to run smoothly, good teaching materials are needed so that learning objectives can be
achieved optimally. The use of teaching materials by teachers in the form of e-modules in learning can provide
opportunities for students to learn according to their own ways and speeds (Aryawan, et al 2018). This is in
accordance with the characteristics of the module contained in Depdiknas (2008), namely self instructional,
which means that through e-modules students can learn themselves, not depending on other parties. Therefore,
the use of e-modules in the learning process can provide benefits for teachers and students. In addition, the use
of PBL-based e-modules encourages students to solve problems and perform critical analysis of complex
situations. Thus, PBL-based e-modules help develop students' critical thinking skills in the context of human
reproductive system material. PBL e-modules tend to emphasize the practical application of the concepts
learned in the context of real life. By applying case studies or real-life scenarios in the e-module, students can
more easily understand the relevance and importance of the learning material. E-Module PBL utilizes digital
technology to present learning materials interactively and dynamically making it easier for students to access
learning materials flexibly and adapt learning to their individual learning styles.

4. CONCLUSION

PBL-based e-module encourages students to be actively involved in learning. With the PBL model,
students not only listen to information, but are also active in solving problems, collaborating, and discussing.
Through PBL, students are motivated to develop critical thinking skills which are very important in
understanding biological concepts. Students are invited to analyze problems, develop problem-solving
strategies, and evaluate the resulting solutions. E-module PBL utilizes digital technology to present learning
materials in an interactive and interesting manner making it easier for students to access learning materials more
flexibly and adapt learning to their individual learning styles. The purpose of this study was to determine the
validity and practicality of the PBL-based human reproductive system e-module. This type of research is
development using the Lee and Owens model. The results of this study are the results of validation by material
experts obtained 100%, validity by field practitioners with an average validity of 97.50%, validation by media
experts and teaching materials with an average validity of 98.34% which is included in the very valid category.
The practicality test value obtained from the lecturer was 97%. The practicality value obtained from the one to
one trial was 86.58%, the small group trial was 87.42% and the field test practicality value was 87.44% which
was included in the very practical category. Based on the results of this study, it can be concluded that the PBL-
based human reproductive system e-module is very valid and practical.
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