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developing innovative learning media as well as as a source of information. However, the use
of technology in the teaching process is not fully optimal. The use of technology in the
teaching process by using media is still said to be a little less than syachronous learning by
using teleconferencing applications such as WhatsApp (Kurniawan et al., 2021; Musyeri et
al, 2022; Yurda et al, 2021).

The learning media that suits the current conditon is the electronic module {e-
modul). E-madule is among the instructional media in which there are symbols or animated
images and ways of work such as pneumatic valves (Yomaki et al,, 2023). Computers can
accommodate students whao are slow in receiving lessons, so they can provide an emotional
learning armosphere in a mare individual way, not easy to forget, not bored, and pay attention
when running instruc'ans because they are emotional in an individual way as the program
expects (Mbaubedari et al., 2022; Schindler et al., 2017). Delivery through e-modules can
attract learners so that the use of this media toward learning results can be a good soluton
in learning students (Setyanioko et al,, 2023). E-module is an educational medium designed
in electronic form in which there is a variety of materials that are prennted with images,
audin, or video that can make students more interested in studying it {(Astalini et al., 2019;
Aulia & Hardeli, 2022; Fmam et al., 2020; Harefa et al., 2021).

Science subjects on the material of the human circulatory system certainly need to do
practical work to fulfill science learning. This material is difficult material for students to
understand. This material is complex material equipped with an anatomical structure
{Gnidovec et al, 2020) which makes it difficult for students to understand {Alkhawaldeh,
2M2; Raved & Yarden, 2014). Human circulatory system material contains anatomical
structures that students must understand so they can understand their physiological
processes {Cheng & Gilbert, 2015). Therefore, in order for students to get simulations in
their learning, learning media are needed and provide benefits to the potential impact of
increasing the quality of learning. In technological developments that are rapidly progressing,
print media will be replaced by technological media in learning and during the Covid-19
pandemic. We can see this with the many digital teaching media such as e-books, e-modules,
etc. (Kurniawan et al, 2021; Yurida et al,, 2021).

Observations were madepduring the school field introduction program to find
learning problems. Some of the students at one of the junior high schools in Manokwari
were stll unable to answer the questions given by the teacher. Some students cannot even
respond to the instructor's queries because they are unable to comprehend the material being
taught. The use of less attractive teaching media such as printed books and e-books.
However, some students are still reluctant to read e-books because there is too much
material. Students only rely on the material presented by the teacher and also some material
in the form of PowerPoint and also screenshots of material from e-books. As for facilities
and infrastructure at school, it is said to be adequate, such as computers, wifi, and even some
students also have Android or even laptops. Some teachers think that making innovative
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learning media takes a lot of time. This causes teachers to still use a system of lectures and
assignments as well as learning media which are still in the form of powerpoints, electronic
printed books, and uninteresting modules. There is still an abundance of students with scores
below the average learning value, which can irmact student learning outcomes. Using the
2013 curriculum, which has been supported in the dmloprnem of science and technology,
necessitates that stm_’gnts comprehend technology as a source of information related to
learning materials as part of the learning process. To obtain the achievement of learning
outcomes, it is necessary to apply good and appropriate and interesting learning media, the
teaching media that will be used is e-module.

Several researchers, including Yomaki et al. (2023), have researched the development
of e-module | ing media as a learning resource for students. The ion and
implementation of the e-module obtained "very valid" validation and trial results so that the
developed e-module is appropriate for use as instruction material. Meanwhile, research by
Lestari and Parmiti (2020) showed thmtudents' learning results were significantly distinct
before and after they used the science e-module. This indicates that the e—mon&is effective
for improving learning outcomes. Another study by Setyantoko et al. (2023) found that the
development of e-modules for the human digestive system meets valid criteria and can
enhance student learning achievement.

Presentation of e-modules can be presented with various pictures, materials,
questions and learning videos that students can access. Through the use of e-module media,
it is anticipated that learning achievement can be enhanced, cnnditin for learning made
more engaging, and students' comprehension of the material enhanced. The aim of this study
was to de)ﬂ)p an e-module that has valid, practical criteria for improving student learning
outcomes in the subject of the human circulatory system.

METHOD

The type of research used is Research and Development with the ADDIE model.

The xmarch subjects were 12 class VIII students. Material experts and media experts each
carry out the validation process for the e-module being developed. The e-module is validated
and then tested on students. They are given a test before learning. After using the e-module,
students are again given tests to measure their learning outcomes.

The validation sheet on learning tools to validate learning media at the development
stage consists of media, media validation sheets, lesson plans validation, learning
achievement test validation sheets, and material validation sheets filled in by the validators.
The questionnaire instrument given to students was used to obtain data regarding students'
responses to learning media. This instrument aims to evaluate how practically applicable the
newly produced e-module is. Questionnaires can be in the form of questions or stateggents
sent via the WhatsApp application. Retrieval of this data is to determine the increase in the
effectiveness of student learning outcomes by giving a test at the end of the action. Tests are

conducted to calculate how far the learning outcomes of students. This test consists of 10
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The validappn results of the material experts in the e-module in Table 1 show that
the material in the e-module has very valid criteria with a feasibility value of 88.3% so le-
module is feasible and tested. In the material expert validation of the material, it shows that
the e-module is feasible to use with several minor revisions. As for some suggestions given
from material experts on e-module material, they are as follows: 1) the time information in
the introductory words is changed according to the current year, 2) typos in several words
and lack of letters in words, 3) sentence spacing, 4) replace practice questions that hone
students' understanding, 5) video links on material descriptions.

In the media validation there are several statements about the design, appearance of
the e-module media design, ease of use and button functions. With this media validation it
helps to assess whether the e-module is appropriate for use by students. This media
assesstgpnt uses a validator sheet. The validation results from media experts on e-module
media are presented in Table 2.

Table 1. Media expert validation resulrs

Aspect Value Criteria
Media Design 1008%% Very Valid
Design View 95.86% Very Valid
Ease of Use 77.70% Valid
Butten Function T75.00% Valid
Average 87.14% Very Valid

The media expert validation results in Table 2 show that the e-module is said 0 be
very va.mwith a feasibility value of 87.14% and is ready for testing. Media expert validation
shows that the e-module is feasible to use with several small revisions. As for some
sugpestions given from media experts regarding e-module media, they are as follows: 1)
adding source images related to the material, 2) using italic sentences in foreign words, 3)
images clarified.

At the validation stage by expert, there is the validation of other tools, namely lesson
plans (86.84% = very valid), tests, test questinns on learning outcomes (100% = very valid),
and student responses {93.75 = very valid). Afrer being validated, the e-module was tested in
a class with 12 respondents. During the trial, students were given pre- and post-test tests and
response questionnaires afrer learning was completed.
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