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Abstract: This research that has been explored learned in the 21st century is oriented toward technological sophistication in the
form of digital-based multimedia innovation in Elementary schools. This research aimed to find out the development of e-LKPD, its
feasibility, and student response toward e-LKPD based on scientific inquiry in Elementary School level science subjects. Research
and Development (R&D) methods are used in this research. This research uses unstructured interviews, questionnaires, and
documentation as the data collection. Data analysis used descriptive scale analysis. This development used a 4D model developed
by Thiagarajan consisting of 4 stages Define, Design, Development, and Disseminate. Thirty students of fifth-grade elementary
school students were subjected to testing. The result namely validation of e-LKPD products based on scientific inquiry in the form
of applications that can be accessed via Android smartphones and Window desktop screens, the results of material expert
validators obtained an overall average of 95.38%, validation of linguists obtained an overall average of 93.63%, and media expert
validation has obtained an overall average of 81.64%. The feasibility of e-LKPD products based on scientific inquiry science showed
a positive response from a student questionnaire result with an average percentage of 91.58%.
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INTRODUCTION

Human activity today is oriented towards technological sophistication. Technology also affects the
means to send messages, printing, cinema, and radio, so digital technology creates new interactions.
Technological developments affect the exciting sectors, one of which is the education sector. Education is an
important part of life, educational development must be oriented to the use of information, communication, and
technology (Inayah, 2020; Sumardi, 2020). Education that is carried out today is carried out online by utilizing
technological sophistication, if you look at the 21st-century education that is oriented towards technological
sophistication and is network-based as the answer to navigating the 21st century. The fact is technology and
knowledge are used as the only tools for interaction and communication between teachers and students,
learning tools as a means of good knowledge compared to traditional teaching (Consculluela, 2020). There are
4 skills in the 21st-century skills: communication, collaboration, critical thinking, and creativity which were
developed in 21st-century education into 6 skills proposed by Fullan and Langworthy character education,
citizenship, communication, critical thinking, collaboration, and imaginative creativity (Gonzales, 2020; Orus,
2020).

In the 21st century, there are communication skills needed to produce graduates who can articulate
thoughts and ideas effectively. Multimedia is an important thing in education that makes the classroom
environment better by providing information by observing students (Jalinus, 2021; Vijayalakshmi, 2020).
Communication skills in learning need to be supported by multimedia-based learning. Multimedia learning can
improve the learning experience and have a positive impact on students, encouraging students to visualize
learning content in different ways which consist of computer-based interactive multimedia that contains various
kinds of content, such as images, video, text, graphics, animation, and sound effect accompanied by menu or
instruction as a means of getting information (Habib, 2020; Krishnasamy, 2020).

The development of electronic student worksheets is used as a solution to achieve 21st-century skills,
one of the multimedia innovations in the 21st century is paperless technology that has been implemented in
Indonesia, such as e-LKPD or electronic-based student worksheets for better student learning (Rachmasari,
2019; Zahra, 2020). Based on multimedia in the 21st century, skills in the 21st century are linked to interactive
multimedia. That can be applied in elementary school science learning. Following the objectives of learning
science in elementary schools in terms of character education, one of which is that students can develop
curiosity, positive attitudes, and awareness about the relationship between science, technology, and society,
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and students can develop process skills to observe the surrounding environment (Arman et al., 2020).

Learning science in elementary schools must foster curiosity in students, elaborate social attitudes,
appreciate, and respect the environment, as well as enrich knowledge based on the principles of science
obtained. The basic science of process skills includes observing, classifying, predicting, measuring, inferring,
and communicating (Andriana, 2015; Darmaji, 2020; Raj & Devi 2014). Therefore science learning in elementary
schools is oriented to scientific skills, namely scientific inquiry, as scientific inquiry is learning that puts forward
scientific investigation, in the process, students learn how to solve problems and how to investigate scientifically
which allows students to learn about real life in science and scientific knowledge in life (Permana, 2020).

In connection with the sophistication of technology and online science learning at the elementary school
level in the 21st century, multimedia innovations developed by digital-based teaching materials are e-LKPD
which are oriented to scientific inquiry in the form of applications that make it easier for students to understand
the material in electronic form, e-LKPD is a type of interactive LKPD that contains exercise sheets for students
that can be completed digitally (Supriatna, et al., 2022). The use of e-LKPD has benefits, including the ability to
simplify and reduce time so that the teaching and learning process becomes more effective, as well as being a
learning tool that can attract student learning interest (Fikri, et al, 2022; Syafitri, et al, 2020).

The developed e-LKPD can be operated by students using Android-based smartphones and windows-
based desktop screens. Very efficient and designed to make it easier for students to carry out online science
learning. e-LKPD is based on scientific inquiry in presenting problems, stimulating problem formulation,
identifying problems with the investigation, and looking for ways to find difficulties (Dewi & Puspita, 2021). The
findings previously made by (Amthari, 2021) that e-LKPD products contain learning materials equipped with
pictures and videos can attract students' attention in learning and support students' understanding of the
material. The purpose of this research is to describe the development, feasibility, and response of students to
e-LKPD based on scientific inquiry on compound elements, single substances, and mixed substances in science
subjects in fifth-grade elementary school.

METHODS

This research is classified as research and development. Research and development is a process or
method used to validate and develop products. This research method can be developed science based on the
application of certain products in increasing work productivity (Purnama, 2013). The development model used
to develop e-LKPD based on scientific inquiry on the science material is to use the 4-D development model
developed by Thiagarajan consists of 4 stages (Dewi & Akhlis, 2016), namely:

ination

Figure 1. Research and Development Steps

1. Define

At this stage the researcher determines and defines the requirements that need to be in the
development of e-LKPD, namely there is a needs analysis, curriculum analysis, and material analysis.
2. Design

The researcher now creates an e-LKPD design that satisfies the standards for a quality e-LKPD. Design
refers to the initial design of the e-LKPD based on scientific research and the choice of application formats for
the developed e-LKPD based on scientific research.
3. Development

At this stage, the researcher produces a revised e-LKPD product based on comments and suggestions
from the supervisor which is referred to as draft 1. The next stage requires comments and suggestions from
experts to determine the feasibility of e-LKPD, namely there is the validation of instrument experts, media
experts, materials expert, and linguists. The product trial was carried out in the fifth-grade of Elementary school
which was carried out online during learning. This trial is intended to determine student responses to the e-
LKPD that has been developed by researchers.
4. Disseminate

This stage is the final stage contained in the 4-D development model, this stage tests the product to a
wider range of things such as testing all students, testing in other classes, and testing in other schools. At this
stage only limited dissemination to all students in class VB Elementary school.

The data used in this study are quantitative and qualitative. The data sources in this study were divided
into two, namely primary data sources, namely the v class teacher at Elementary school, and secondary data
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sources, questionnaires, and documentation. The population used by researchers in this study were students of
class V Elementary school, totaling 30 students. Data collection techniques used questionnaires, unstructured
interviews, and documentation. The inspection technique and the validity of the data in the expert test
questionnaire using the Likert scale and the data validity technique based on the formula (Orozco, 2019) namely

= %x 100%, and the student response questionnaire using the Guttman scale, the data validity technique
refers to (Arman et al., 2020) namely = %x 100%.

RESULT AND DISCUSSION

Learning science, one of the main subjects found in elementary school education units, examines the
treasures of knowledge about objects in the universe by observing and exploring. This is in line with the expert's
view of (Tias, 2017) that learning science as a subject in elementary school aims at providing knowledge, wading
through observation activities, regarding various types and temperaments of the natural environment and the
artificial environment. Science learning is supported by digital teaching materials, namely e-LKPD which is
designed on an application basis as interactive teaching materials. e-LKPD is a student worksheet that contains
a summary of the material, questions, and instructions for carrying out tasks that students must do in the
learning process packaged in interactive multimedia (Awe, 2019).

The final product of this research is a scientific inquiry-based e-LKPD in this application containing
activities that refer to scientific inquiry such as reading activities, observing pictures, cognitive questions that
train critical thinking skills, as well as practical activities that lead students to trials, also making conclusions. in
the form of photos or videos to the e-LKPD application. The scientific inquiry process contains questions that
lead to discovery, and critical thinking concludes the results of activities based on the data obtained and is
explained by documentation as evidence of the implementation of scientific activities (Baykara, 2018). To
determine the feasibility of e-LKPD based on scientific inquiry, researchers conducted a feasibility test on the
product developed with 2 validators from each instrument, namely material, language, and media expert
instruments. E-LKPD feasibility tests were obtained from material experts, linguists, and media experts. The
results of the feasibility test can be reviewed at the points below:

a. Material Validation
The validation process by material experts was carried out twice. The following is a table for evaluating
e-LKPD by material experts.
Table 1. Material Expert Validation Results

No. Aspect Rating Score Np (%) Total

Vi V2
1. Content Eligibility 100% 100% 100%
2. Serving Eligibility 85,71%  80% 82,85%
3. e-LKPD based on scientific inquiry  100% 100% 100%
Total 96,15% 94,61% 95,38%
Average 95,38%
Criteria Advisability Very Feasible

Based on the table above, the results of the material expert feasibility test are 95.38% because the
material contained in the e-LKPD includes assignments, materials, and practicum activities that are in sync with
Core Competence and Basic Competencies, presenting coherent material and based on scientific inquiry. The e-
LKPD material needs to be oriented towards the basic competencies to be achieved, the material can be in the
form of a general description or scope (Prastowo, 2014).

b. Language Validation
The validation process by linguists was carried out twice. The following is the assessment table of e-
LKPD by linguists.
Table 2. Linguistic Expert Validation Results

No. Aspect Rating Score Np (%)

Vi V2 Total

1. Readability of language in e-LKPD 92% 88% 90%

2. Clarity of information in e-LKPD 90% 100% 95 %
3. Conformity using language in e-LKPD with Indonesian language 100% 95% 97,50%

rules
Total 96,15% 94,61% 95,38%
Average 93,63%
Criteria Advisability Very Feasible
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Based on the table above, the results of the linguistics expert test are 93.63% because the language in
effective e-LKPD, the Enhanced Spelling synchronous sentence structure, the use of PUEBI synchronous terms,
and the language used are in sync with the student’s developmental level. E-LKPD uses language that is in
synchrony with the level of development, using a clear and uncomplicated sentence structure.

c. Media Validation
The validation process by media experts was carried out twice. The following is the evaluations table of
e-LKPD by media experts.
Table 3. Media Expert Validation Results

No. Aspect Rating Score Np (%) Total
V1 V2
1. Didactic 80% 72% 76%
2. Construction 90% 95% 92,50%
3. Technical 83,63% 72,72% 78,18%
Total 84,54% 79,90% 80,50%
Average 81,64%

Criteria Advisability Very Worthy

Based on the table above, the results of the media expert feasibility test are 81.64% because e-LKPD
is good at implying student activity, stimulating students to find concepts, having instructions for use, identity,
order of material, sourced from clear and appropriate sources, e-LKPD design interesting. Whereas in e-LKPD
there are conditions that are met, namely didactic conditions, namely e-LKPD needs to follow the principles of
effective learning such as actively involving students, construction requirements namely e-LKPD have a
systematic order, have learning objectives, have an identity, and so on, technical requirements include clear
writing, appropriate images, and an attractive appearance (Trianto, 2013).

E-LKPD is a student worksheet, which was created electronically and can be utilized to support students’
learning in the 215t century. According to findings from earlier research e-LKPD is a worksheet for students that
contains a summary of the subject matter, question, and instructions for completing tasks containing text, audio,
and visual components that are related to the fundamental competencies that must be attained, with the goal
of assisting students in learning in a focused manner, actually e-LKPD are fundamentally the same as LKPD,
expect that they only exist as electronic files that can be accessed on smartphone, laptop, and computers rather
than as printed documents (Awe, 2019; Setiana, et al, 2019). This e-LKPD product is very useful for students in
understanding the material because it has real images, animations, audio, and video links on the display that
can pique students’ interest in learning. Previous research has shown that e-LKPD products contain learning
materials with pictures and videos that can attract students' attention in learning and support students’
understanding of the material (Amthari, 2021).

Through this e-LKPD makes it easier for students to understand a material; additionally, the developed
e-LKPD must use a model or skill that supports the e-LKPD. Scientific inquiry skills are used in this e-LKPD, so
there are reading activities, observing pictures, questions that encourage students to be skilled in critical
thinking, and practical activities that train students’ scientific skills. The scientific inquiry includes questions that
lead to discovery, critical thinking skills to carry scientific knowledge, conclusions based on results of the data
obtained, and documentation as evidence of the implementation of scientific activities (Baykara, 2018).

The results of this scientific inquiry-based e-LKPD in the form of an application make it much easier for
students to access it during the learning process because they do not have to open the browser-page first, it
also has entertaining features and content to keep students' attention. Previous findings indicate that the
developed e-LKPD in the form of .exe or applications has advantages over the printed LKPD. Equipped with a
variety of activities and supported by interesting features or content that contribute to the product's quality and
feasibility (Hidayah, 2020).

CONCLUSION

E-LKPD science based on scientific inquiry obtained material validation results of 95.38% in the "very
feasible" category, language validation results of 93.63% in the "very feasible" category, and media validation
results of 81.64% in the "very worthy" reasonable category. Student responses after undergoing a trial that
linked 30 respondents scored 91.58% in the "very good" category. It was stated that the scientific inquiry-based
e-LKPD got a positive response after the trial so it was good at being applied in learning activities.
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