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This study aims to develop an electronic student worksheet (E-LKPD) based 
on the Project-Based Learning (PBL) model assisted by Liveworksheet to 
improve the cognitive learning outcomes of fifth-grade elementary school 
students. The research employed a Research and Development (R&D) 
design using the ADDIE development model. The research subjects were 
fifth-grade students at SD Negeri 22 Rejang Lebong, with Class VA serving 
as the trial class and Class VB as the experimental class. Both qualitative and 
quantitative data were collected through observation, interviews, 
questionnaires, tests, and documentation. Data analysis involved qualitative 
and quantitative techniques. The findings show that: (a) the E-LKPD 
validation results by material, language, and graphic experts ranged from 
0.67 to 1.00, indicating valid to highly valid categories; (b) the test instrument 
validation results by material, language, and construction experts ranged 
from 0.72 to 0.90, also categorized as valid to highly valid; and (c) teacher 
and student responses were highly positive, with teacher response 
percentages ranging from 67% to 100% and student responses from 87% to 
93%. The average N-gain score of the experimental class was 0.8 (80.9%), 
indicating a high level of effectiveness. Therefore, the PBL-based E-LKPD 
assisted by Liveworksheet is declared valid, feasible, and effective for use as 
an instructional material to improve students’ cognitive learning 
outcomes in the ecosystem topic, particularly the food-chain subtopic. 
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INTRODUCTION 
In an era of globalization and rapid advancement in information technology, 
educational systems have become increasingly rigorous and complex. According to 
Ester Reni Sawitri (2023, p. 15), learning outcomes consist of three dimensions: 
cognitive, affective, and psychomotor, all of which are attained through the learning 
process. These learning outcomes can be measured based on learning achievements. 
Learning achievement refers to the expected competencies students should acquire after 
completing the learning process, primarily encompassing the cognitive or 
knowledge domain (Ma’rufi et al., 2025, p. 77). 

One of the learning achievements outlined in BSKAP (2025) that can be measured is 
the ability to analyze the relationships between biotic and abiotic components and their 
influence on ecosystems, which is part of the IPAS curriculum for Grade V students in 
Phase C. IPAS learning in elementary schools particularly for fifth-grade students is 
characterized by the requirement to analyze the interconnectedness of biotic and abiotic 
components and their effects on ecosystems, as stated in BSKAP (2025). At the createǁ 
stage, students are expected to solve, analyze, and evaluate problems (Hanan et al., 
2025). 

However, in practice, low cognitive learning outcomes among fifth-grade students 
in IPAS learning are still evident. According to Bloom, as cited in Ali M.K. et al. (2025), 
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the cognitive domain comprises six levels: (1) Knowledge, (2) Comprehension, (3) 
Application, (4) Analysis, (5) Evaluation, and (6) Creation. 

Hayati et al. (2025, p. 4) define teaching materials as forms of content, information, 
or media used by educators to support the learning process. Teaching materials exist in 
various forms. Sugiarni (2022, p. 20) categorizes them into: (1) visual materials, such as 
books, modules, student worksheets, and brochures; (2) audio materials, such as 
cassettes, radio, and records; (3) audiovisual materials, such as films; and (4) interactive 
multimedia materials, such as learning CDs and web-based learning materials. Based on 
these classifications, one form of teaching material that can be used by educators is the 
student worksheet (LKPD). 

Technological integration in education, particularly at the elementary level, has 
grown rapidly. A recent innovation is the use of electronic student worksheets (E-LKPD). 
The advantages of E-LKPD include facilitating the teaching process, reducing educators’ 
workload, and promoting active student engagement (Suryandari et al., 2023, pp. 701– 
702). Effective implementation of E-LKPD requires an appropriate learning model, one 
of which is Project-Based Learning (PBL). According to Ermaniatu Nyihana (2021, pp. 
10–11), PBL encourages educators and learners to develop questions that allow students 
to engage meaningfully with the content. Ayuningrum and Saputra (2024) conclude that 
the consistent and structured application of PBL supports students in developing skills 
necessary to meet the challenges of 21st-century technological advancement. 
Nevertheless, PBL also has weaknesses, such as requiring extended time, which may 
hinder students’ understanding of certain topics (Munir et al., 2023). This limitation can 
be addressed by incorporating instructional media to create a more active and interactive 
learning environment. 

Digital learning media or e-media refers to media based on electronic devices 
(Tumbel Ferny Margo & Kawuwung Femmy Roosje, 2023, p. 132). In line with this, 
Saparuddin (2022) states that Liveworksheet facilitates interactive learning. 
Liveworksheet is flexible for both online and face-to-face learning, as it allows the 
integration of videos, images, and audio (Julianti et al., 2025). For educators, 
Liveworksheet simplifies the distribution of assignments, saves time, and offers 
customizable and engaging templates. For students, it enables them to complete and 
submit worksheets conveniently through mobile phones or laptops (Iriani et al., 2023). 

Currently, cognitive learning outcomes among elementary school students remain 
low. Based on observations and interviews conducted with teachers at SD Negeri 22 
Rejang Lebong in August 2025, it was found that fifth-grade students demonstrated low 
cognitive outcomes in IPAS learning. Out of 21 students, only 12 showed good cognitive 
achievement, while 9 displayed low achievement. IPAS learning had not been 
implemented optimally; teaching remained teacher-centered, relying heavily on lectures 
and minimally motivating assignments. The use of interactive LKPD was absent, and 
existing school facilities were underutilized. Students expressed that they enjoyed IPAS 
lessons because the content is closely related to daily life, such as animals and plants in 
their environment. However, when asked about food chains in ecosystems, only a few 
students were able to respond correctly. The fifth-grade teacher noted that while printed 
LKPD had been used previously, it required excessive paper consumption. The teacher 
also reported limited knowledge in developing electronic worksheets. 

Based on the issues identified through observations and interviews, innovative 
learning solutions are needed to improve students’ cognitive learning outcomes in IPAS 
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learning. The Project-Based Learning (PBL) model, which emphasizes student-centered 
and real-world learning experiences, can be integrated with electronic student 
worksheets (E-LKPD) to support more interactive and meaningful learning activities. 
One suitable platform for developing interactive E-LKPD is Liveworksheet, which 
enables the integration of multimedia elements and flexible learning access. Previous 
studies have shown that PBL-based E-LKPD assisted by Liveworksheet can improve 
science learning outcomes and support active student participation. Therefore, this study 
aims to develop a PBL-oriented E-LKPD assisted by Liveworksheet and examine its 
validity, feasibility, and effectiveness in improving the cognitive learning outcomes of 
fifth-grade elementary school students in IPAS learning, particularly on the ecosystem 
topic. 
 
RESEARCH METHOD 
The research employed a Research and Development (R&D) design. The purpose of 
development research is to generate or refine existing scientific knowledge (Winarni, 
2018, p. 9). The development model adopted in this study was ADDIE, which can be 
applied to various forms of educational product development such as instructional 
models, learning strategies, methods, media, and teaching materials (Winarni, 2018, p. 
263). ADDIE is an acronym referring to the five core processes of instructional system 
development—Analyze, Design, Development, Implementation, and Evaluation. This 
model facilitates continuous evaluation and revision at each stage, ensuring that the 
resulting product is both valid and reliable. Developed by Dick and Carey (cited in 
Winarni, 2018, p. 263), ADDIE is simple in concept yet systematic in its five-stage 
structure, which covers the entire instructional development cycle. This study followed 
the ADDIE developmental procedures. The first stage in this study was the Analyze 
phase, which consisted of five forms of analysis: curriculum analysis, teaching module 
analysis, worksheet (LKPD) analysis, needs analysis of teachers and students, and 
analysis of student characteristics. 

Curriculum analysis involved examining the curriculum currently in use 
(Winarni, 2018, p. 258). The researcher selected the Grade V IPAS content, Chapter 
Harmony in Ecosystems, Topic A Predation (Eating and Being Eaten). Elements analyzed 
included the scope of science content, IPAS learning objectives, general competency 
components, learning outcomes, learning objectives, and learning progression. In the 
teaching module analysis, the researcher reviewed the module used by the classroom 
teacher for the same chapter and topic. The analysis focused on general information, 
learning outcomes and objectives, instructional design, and session details. 

LKPD analysis examined worksheets previously used by teachers during instruction. 
This analysis aimed to identify discrepancies between ideal learning conditions and 
actual classroom implementation, particularly regarding the use of teaching materials 
such as LKPDs. 

Needs analysis was conducted to collect information regarding instructional gaps 
and determine priority issues to be addressed (Winarni, 2018, p. 258). Interviews and 
observations with the Grade V teacher were carried out concerning 14 indicators, 
including teacher challenges in instruction, students’ understanding and engagement, 
frequency of group learning, knowledge and application of instructional models, teacher 
mastery of multimedia tools, students’ need for multimedia-based PBL, and evaluation 
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methods for cognitive outcomes. A student needs questionnaire consisting of 14 
questions representing 11 indicators was also administered to capture students’ learning 
challenges, interest in learning, perceived difficulty of the content, preferred learning 
methods, and perceptions of technology in learning. 

Analysis of student characteristics was conducted through direct observation and 
student questionnaires related to the IPAS learning, particularly Chapter Harmony in 
Ecosystems, Topic Eating and Being Eaten. This analysis aimed to determine students’ 
readiness, abilities, needs, and responses. Following the analysis phase, the study 
proceeded to the Design stage. The researcher designed an E-LKPD incorporating 
PBL on the topic of predation, supported by Liveworksheet, with a diorama project 
on food webs as the culminating task. The researcher selected Grade V students of 
SD Negeri 22 Rejang Lebong and used Canva as the design platform for both the 
LKPD and Liveworksheet. 

Material analysis and structuring were aligned with the Phase C Learning 
Outcomes for Grade V. The E-LKPD was developed using language appropriate for 
Phase C learners and with careful attention to the components of an effective LKPD. 
The title page contained the main topic, grade level, and semester. Subsequent pages 
included instructions for using the PBL-based E-LKPD supported by Liveworksheet, 
integrating interactive multimedia elements such as images and text. The learning 
indicators page contained learning outcomes relevant to Chapter Harmony in 
Ecosystems. A concept map page presenting the chapter title, topic, and key materials 
was designed using text and images. Contextual knowledge was presented concisely 
and visually. Tasks and procedures followed the syntax of Project-Based Learning: 
(1) Start with an essential question, (2) Design a project plan, (3) Create a schedule, 
(4) Monitor students and project progress, (5) Assess the outcomes, and (6) Evaluate 
the learning experience. 

The Development stage was conducted after the initial E-LKPD design was 
completed. Validation was carried out by experts (Winarni, 2018, p. 260). The product 
underwent expert validation in three domains: content, language, and graphics. Expert 
assessments informed product revisions to refine the final version. Validation continued 
until the LKPD was deemed feasible and effective for classroom implementation. 
Validation analysis also aimed to determine the reliability of the E-LKPD using data from 
experts. Six validators participated: two content experts, two language experts, and two 
graphic design experts. 

The validated PBL-based E-LKPD supported by Liveworksheet was implemented 
with Grade V-A students of SD Negeri 22 Rejang Lebong. After the trial implementation, 
teachers and students completed user-response questionnaires. A cognitive learning test 
was also administered to evaluate the test instrument. 

An effectiveness evaluation was conducted using a one-group experimental design 
with Grade V-B students and measured through pretest and posttest outcomes. The 
research subjects consisted of Grade V-A (20 students: 10 boys, 10 girls) as the trial group 
and Grade V-B (20 students: 9 boys, 11 girls) as the experimental group. The study was 
conducted during the first semester of the 2025/2026 academic year. 

Data were collected through observation, interviews, questionnaires, tests, and 
documentation. Data analysis employed qualitative analysis, quantitative analysis, and 
effectiveness analysis based on test results. 
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Qualitative analysis was used to process interview results, expert feedback, and 
questionnaire responses from teachers and students. These findings guided the revision 
and refinement of the E-LKPD. Quantitative analysis included instrument validation, 
analysis of teacher and student responses, and empirical test validation. Instrument 
validity used Aiken’s V: 

𝑉 =
S𝑠

𝑛(𝑐 − 1) 

s  = r – l₀ 
r = score assigned by an expert 
l₀  = lowest validity rating  
c  = highest validity rating n = number of experts 
with interpretation: V > 0.80 = very valid; 0.40–0.80 = moderate; 0–0.40 = low (Wasidi, 
2020, p. 61). 

Reliability was measured using the Kappa coefficient through SPSS Version 25, along 
with inter-rater agreement percentages. Agreement levels followed McHugh (2012). 
Teacher and student response data were analyzed using: 

𝑈𝑠𝑒𝑟	𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 =
𝑇𝑠𝑒
𝑇𝑠ℎ 𝑥100 

Tse   = Total number of positive responses 
Tsh   = Total number of students who completed the questionnaire 
Categories: 75–100% = very interesting; 50–74% = interesting; 25–49% = fairly interesting; 
0–24% = less interesting. 
Empirical item validity used the product moment correlation: 

𝑟!" =
𝑁S𝑋𝑌 − (S𝑋)(S𝑌)

8[S𝑋# − (S𝑋)#][𝑁S𝑌# − (S𝑌)#]
 

rxy = item validity coefficient 
ΣXY  = sum of cross-products of X and Y  
ΣX = total item scores 
ΣY  = total test scores 
N  = sample size 
Validity interpretation followed Winarni (2018): 
0.80–1.00 = very high; 0.60–0.79 = high; 0.40–0.59 = moderate; 0.20–0.39 = low; 0.00–0.19 
= invalid. 
Reliability was measured using: 

𝑟$$ = ;
𝑘

𝑘 − 1= [1 −
Ss%#

s&#
] 

= reliability coefficient 
k = number of items 

= total item variance 
= total test variance 

The instrument was considered reliable if r₁₁ > r-table, and unreliable if r₁₁ < r-table. 
Item difficulty (P) was calculated as: 

𝑝 =
𝐵
𝐽𝑆 
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P =difficulty index 
B = number of students answering correctly  
JS = total number of test-takers Interpretation criteria were: 
0.00–0.30 = difficult; 0.31–0.70 = moderate; 0.71–1.00 = easy (Winarni, 2018, p. 137). 
Discrimination index (DP): 

𝐷𝑃 =
𝐽𝐵'
𝐽'

−
𝐽𝐵(
𝐽)

 

J = total test-takers 
JA = number in upper group 
JB = number in lower group 
JBA = number of upper-group students answering correctly  
JBB = number of lower-group students answering correctly 
Interpretation criteria were: 0.00–0.20 = poor; 0.21–0.40 = fair; 0.41–0.70 = good; 0.71– 
1.0 = excellent (Winarni, 2018, p. 138). 

Effectiveness was determined using the normalized gain (N-Gain): 

𝑔 =
𝑆*+,& − 𝑆*-.
𝑆/0! − 𝑆*-.

 

Interpretation: 
g > 0.7 = high effectiveness; 0.3 < g ≤ 0.7 = moderate; 0 < g ≤ 0.3 = low; g ≤ 0 = 
ineffective (Yuwono, 2020). 
 
RESULTS AND DISCUSSION 

Results 
This development research commenced with the analysis (Analyze) phase, which 
consisted of three components: curriculum analysis, needs analysis, and learner 
characteristics analysis. The curriculum analysis was conducted by examining the 
curriculum implemented at the school, namely the Kurikulum Merdeka. The researcher 
selected instructional content from the IPAS subject for Grade V (Phase C) of primary 
school, specifically Chapter II: Harmony in Ecosystems, focusing on the topic 
Predator–Prey Relationships, which includes food chains, food webs, and the roles of 
components within an ecosystem. The results of the curriculum analysis are presented 
in the following section: 

Table 1. Result of Curriculum Analysis 
Analyzed Aspect Description 
Scope of Science The topic Predator–Prey Relationships with a diorama project on food webs falls 

under the scope of Science, which includes simple observation, identification 
of scientific questions, simple experimentation, data processing, reflection, 
and communication of investigation results. 

IPAS Objectives According to the Ministry of Education and Culture Regulation (Permendikbud) 
No. 12 of 2025, IPAS learning has six objectives, divided into Science (IPA) and 
Social Studies (IPS) objectives. The Science objectives are reflected in Points 1, 2, 
and 3: 
1. Developing knowledge and conceptual understanding in IPAS and applying 

them in daily life. 
2. Developing process skills to identify, formulate, and solve problems through 

concrete actions. 
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Analyzed Aspect Description 
3. Actively participating in preserving, maintaining, and conserving the natural 

environment as well as managing natural resources wisely. 
Core Competency 

Component 
Based on the IPAS content, which includes understanding facts, concepts, 
principles, laws, theories, and models related to living organisms and their 
environments, the six Science Process Skills (KPS) for Phase C (Grade V) outlined 
in Permendikbud No. 12 of 2025 align with the topic Predator–Prey Relationships 
in IPAS Phase C. 

Learning 
Outcomes (CP) 

Students analyze the relationships between biotic and abiotic components and 
their influence on ecosystems. 

Learning 
Objectives (TP) 

1. Through video observation, students accurately identify predator–prey 
processes (C3). 

2. Through video observation, students analyze the roles of each component in 
food chains and food webs (C4). 

3. Through visual images, students compare food chains and food webs in 
ecosystems (C5). 

4. Through video observation, students construct a food-web diorama carefully 
(C6). 

5. Through project-based activities, students create a food-web diorama 
accurately (P5). 

Learning 
Objective Flow 

(ATP) 

1. Students identify predator–prey processes. 
2. Students analyze the roles of components in food chains and food webs. 
3. Students compare differences between food chains and food webs in 

ecosystems. 
4. Students draw conclusions regarding the differences between food chains 

and food webs. 
5. Students construct a food-web diorama. 

The analysis of the teaching module aims to identify the strengths and weaknesses 
of the instructional materials used in the Grade V IPAS learning unit, Chapter Harmony 
in Ecosystems, on the topic Predator–Prey Relationships. The results of the teaching module 
analysis are presented in the following table: 

Table 2. Results of Teaching Module Analysis 
Observed Aspect Complete Incomplete 
General Information √ - 
Learning Outcomes and Learning 
Objectivities 

- √ 

Module Usage Design - √ 
Meeting Details - √ 

Based on the results of the teaching module analysis, a subsequent evaluation was 
conducted on the student worksheets (LKPD) used by both teachers and students in 
Grade V of primary school. This analysis aimed to determine the extent to which the 
existing LKPD supported the effectiveness of the teaching module and contributed to 
improving learning quality. The available LKPD were found to be conventional and non-
interactive, consisting primarily of printed worksheets focused on practice questions. 
Such materials provide limited opportunities for exploration, collaboration, or project-
based learning. Furthermore, the LKPD currently in use did not foster enthusiastic or 
active participation in group work. 

Following this, the researcher conducted a needs analysis. The needs analysis 
was carried out with teachers and Grade V students at SD Negeri 22 Rejang Lebong to 
gain insight into the ongoing learning process in the classroom. This analysis involved 



 
IJORER : International Journal of Recent Educational Research 
Homepage : https://journal.ia-education.com/index.php/ijorer 
Email : ijorer@ia-education.com 

p-ISSN : 2721-852X ; e-ISSN : 2721-7965 
IJORER, Vol. 7, No. 4, July 2026 

Page 76-102 
© 2026 IJORER:  

International Journal of Recent Educational Research 
 

 
83 

two stages: (1) interviews with the homeroom teacher, specifically the Grade V teacher 
responsible for IPAS instruction, and (2) the distribution of questionnaires to ten students 
regarding their use of LKPD, the learning model implemented in class, the instructional 
media used by the teacher, and how these elements influenced their understanding. 
Based on the interview results and student questionnaire responses, the researcher 
concluded that IPAS learning still faces several challenges, including students’ low 
conceptual understanding and teachers’ difficulties in explaining abstract IPAS concepts, 
such as predator–prey relationships and the roles of organisms in an ecosystem. Teachers 
also reported that LKPD-integrated group work was rarely implemented due to time 
constraints and limited knowledge of how to apply such approaches. Insufficient 
knowledge regarding the use of learning models, LKPD, and interactive multimedia has 
contributed to a learning atmosphere that tends to feel monotonous and less engaging. 
Questionnaire results further revealed that students showed an interest in multimedia-
based learning, suggesting that multimedia integration has the potential to increase 
students’ motivation and comprehension. 

The final stage of the analysis involved examining learner characteristics. Effective 
learning strategies and methods must align with students’ characteristics so that teachers 
can design learning experiences that are engaging, effective, and relevant to their needs 
and levels of understanding. In this study, the analysis of learner characteristics was 
carried out through classroom observations and student questionnaires related to the 
IPAS learning process. The findings indicated that students preferred learning activities 
involving multimedia and collaborative group work. These results suggest that learning 
approaches should be contextually relevant and aligned with students’ daily experiences. 
One strategy that may support these needs is the development of technology-integrated 
student worksheets, resulting in an electronic LKPD (E-LKPD) designed to be visually 
appealing and capable of enhancing students’ motivation and interest in the subject 
matter. 

Based on the analytical findings, the researcher proceeded to design an E-LKPD 
grounded in the Project-Based Learning model and supported by Liveworksheet. The 
goal was to develop an E-LKPD that is engaging and tailored to the needs of Grade V 
learners. The components of the E-LKPD were aligned with the characteristics of Grade 
V students in Phase C and comprised 13 pages excluding the cover page. The title section 
of the LKPD includes the main topic, grade level, and semester, as shown in the following 
illustration. 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. LKPD’s Title 
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The instructions for using the E-LKPD, which is based on the Project-Based Learning 
model and supported by Liveworksheet, are integrated with interactive multimedia 
components such as images used as backgrounds and text. These instructions are 
presented on the following page, page (i), with the design shown below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Instruction for Use 

The learning indicator sheet contains the learning outcomes aligned with Phase C of 
Grade V for the IPAS unit Harmony in Ecosystems, specifically the topic Predator–Prey 
Relationships. It includes both the formulated learning objectives and the sequence of 
learning objectives that students are expected to achieve after completing the learning 
process using the multimedia-integrated E-LKPD. The following figure presents the 
display of the learning indicator sheet: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Learning Indicators 
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Furthermore, a page is provided containing a diagram or concept map that outlines the 
chapter title, topic, and learning content presented in the E-LKPD. This concept map 
integrates interactive multimedia elements, including text and images used as the 
background. The following figure illustrates the material concept map: 

 

 

 
 

 

 

 

 

 

 
 

 
Figure 4. Materials Concept Map 

The additional information sheet included in the E-LKPD appears in Assignment 2, 
which contains the tools and materials as well as the procedures for creating a food-web 
diorama. This section incorporates interactive multimedia components, including text 
and images used as the background. The following figure presents the display of the 
additional information sheet in the E-LKPD: 

 

 

 

 

 

 

 

 

 
Figure 5. Additional Information 

Contextual knowledge is presented briefly and accompanied by illustrations relevant to 
the material discussed, namely food chains, food webs, and the roles of each component. 
The display is presented as follows: 
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Figure 6. Contextual Knowledge 

The tasks and procedural steps are aligned with the syntax of the Project-Based Learning 
model. In the first syntax sheet, an illustration of an ecosystem is presented along with 
guiding questions related to how living organisms survive. The following figure displays 
the first syntax of the Project-Based Learning model: 

  

 

 

 

 

 

 

 

 

Figure 7. Basic Question Determination Syntax 
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In the second syntax sheet, several guiding questions are provided to assist students in 
designing a food-web diorama project. The following figure presents the second syntax 
of the Project-Based Learning model: 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Designing Project Planning 

In the third syntax sheet, students are assigned to work collaboratively in groups to 
develop a schedule and distribute tasks for the construction of the food-web diorama 
project. The following figure illustrates the third syntax of the Project-Based Learning 
model: 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 9. Creating Schedule Syntax 

In the fourth syntax sheet, the content is preceded by an additional information page 
outlining the tools, materials, and procedures for creating the food-web diorama. 
Following this, students are assigned a task to present the food-web diorama project they 
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have created. The following figure illustrates the introductory assignment and the fourth 
syntax of the Project-Based Learning model: 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 10. Monitoring Students, Project Progress, and testing Result Syntax 

In the final syntax display, several reflection questions are presented to evaluate the 
learning process that has been completed. The following figure illustrates the sixth syntax 
of the Project-Based Learning model: 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 11. Evaluate Experience Syntax 

After completing the LKPD design in the Canva platform, the researcher transferred the 
design into the Liveworksheet platform. The following are the displays of the E-LKPD 
design in Canva and Liveworksheet, along with the link to access the E-LKPD: 
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Figure 12. E-LKPD Link on Liveworksheet 

After the E-LKPD design was completed, the product underwent a feasibility evaluation 
through expert validation. The validation process encompassed three assessment aspects 
and involved six experts, consisting of material experts, language experts, and 
graphic/design experts. Each aspect was evaluated by two validators. The expert 
evaluation results for all three aspects material, language, and graphic design of the 
Project-Based Learning–oriented E-LKPD on the topic Predator–Prey Relationships, 
supported by Liveworksheet, are presented in the following table: 

Table 3. Summary of Expert Validation Results for the E-LKPD 
Aspect Item No. ΣS Aiken’s V Interpretation 

Content 1 4.00 0.67 Moderate 
2 6.00 1.00 Very Valid 
3 6.00 1.00 Very Valid 

Language 1 6.00 1.00 Very Valid 
2 5.00 0.83 Very Valid 
3 4.00 0.67 Moderate 
4 6.00 1.00 Very Valid 

Graphics 1 6.00 1.00 Very Valid 
2 6.00 1.00 Very Valid 
3 6.00 1.00 Very Valid 

Following the results of the expert validation of the material, a reliability test was 
conducted to determine the percentage of agreement between the two validators. The 
reliability test results are presented in the following table: 

Aspect Item 
No. 

Validator 1 
Score 

Validator 2 
Score 

Score 
Difference 

No. of 
Agreement 

No. of 
Statements 

Agreement 
(%) 

Agreement 
Level 

Content 1 3 3 0 3 3 100 Very Strong 
Content 2 4 4 0 3 3 100 Very Strong 
Content 3 4 4 0 3 3 100 Very Strong 
Language 1 4 4 0 3 4 75 Strong 
Language 2 4 3 1 3 4 75 Strong 
Language 3 3 3 0 3 4 75 Strong 
Language 4 4 4 0 3 4 75 Strong 
Graphics 1 4 4 0 3 3 100 Very Strong 
Graphics 2 4 4 0 3 3 100 Very Strong 
Graphics 3 4 4 0 3 3 100 Very Strong 
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Language, and Visual Design), it was found that all three aspects were interpreted as 
highly valid. Furthermore, the reliability analysis showed that the validators 
demonstrated very strong agreement on the content and visual design aspects, while 
strong agreement was observed for the language aspect. 

Following the feasibility assessment of the E-LKPD product, validation was also 
conducted on the test instrument, covering the aspects of content, language, and 
construct. Each test item was evaluated by six validators. A summary of the item 
validation results is presented in the following table: 

Table 5. Summary of Test Item Validation Results 
Aspect Item No. ΣS Aiken’s V Interpretation 
Content 1 5.00 0.83 Very Valid 
Content 2 5.00 0.83 Very Valid 
Content 3 5.40 0.90 Very Valid 
Content 4 5.00 0.83 Very Valid 
Content 5 4.60 0.77 Moderate 

Language 1 5.00 0.83 Very Valid 
Language 2 5.00 0.83 Very Valid 
Language 3 5.34 0.89 Very Valid 
Language 4 5.00 0.83 Very Valid 
Language 5 4.33 0.72 Moderate 

Construction 1 4.33 0.72 Moderate 
Construction 2 5.00 0.83 Very Valid 
Construction 3 5.00 0.83 Very Valid 
Construction 4 5.34 0.89 Very Valid 
Construction 5 4.33 0.72 Moderate 

After obtaining the results of the expert validation, a reliability test was conducted to 
determine the percentage of agreement between the two validators. The results of the 
item reliability test are presented in the following table: 

Table 6. Summary of Test Item Reliability Results 
Aspect Item No. Agreement (%) Criteria 

Content 1 80 Strong 
2 80 Strong 
3 80 Strong 
4 80 Strong 
5 80 Strong 

Language 1 67 Strong 
2 67 Strong 
3 100 Very Strong 
4 67 Strong 
5 67 Strong 

Construction 1 67 Strong 
2 67 Strong 
3 67 Strong 
4 100 Very Strong 
5 67 Strong 

Based on the results presented above, it can be observed that all five test items were 
deemed valid by expert validators across the three assessed aspects. Furthermore, the 
experts for each aspect demonstrated strong to very strong agreement, as indicated by 
the reliability analysis. 

At the implementation stage, the revised E-LKPD—developed using the Project-
Based Learning model and supported by Liveworksheet, and refined based on expert 
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validation—was applied in the classroom to evaluate its feasibility. This stage involved 
collecting responses from teachers and students, as well as conducting an empirical 
validity test of the assessment instrument. Teacher response data were obtained through 
questionnaire analysis completed by the Grade V teacher at SD Negeri 22 Rejang Lebong. 
Student responses were gathered from the analysis of questionnaires administered to ten 
Grade V students who participated in the trial and served as users of the Project-Based 
Learning–based E-LKPD assisted by Liveworksheet. The results of teacher and student 
responses are presented in the following table: 

Table 7. Analysis Results of Teacher and Student Responses 

User Aspect Max. 
Score 

Score 
Obtained 

Percentage 
(%) Criteria 

Teachers E-LKPD 
appearance 

3 3 100 Very Interesting 

Clarity of 
Content 

3 3 100 Very Interesting 

Language 
Usage 

3 2 67 Interesting 

Students E-LKPD 
appearance 

30 28 93 Very Interesting 

Clarity of 
Content 

30 27 90 Very Interesting 

Language 
Usage 

30 26 87 Very Interesting 

Based on the table above, it can be observed and concluded that both teachers and 
students responded very positively to the use of the Project-Based Learning–based E- 
LKPD supported by Liveworksheet. The implementation of learning activities was 
carried out effectively, as the teacher and students followed the classroom instruction in 
accordance with the teaching module according to the teaching module, using the 
Project-Based Learning (PBL) model integrated with the Liveworksheet-assisted E-LKPD 
on the topic Predator–Prey Relationships. The learning process was conducted over two 
days, with the first day covering PBL syntax stages one to three, and the second day 
covering stages four to six. 

Throughout the learning process, the teacher demonstrated consistency in applying 
the PBL model combined with the Liveworksheet-based E-LKPD. Observation results 
indicated that the teacher implemented the instructional stages in accordance with the 
PBL syntax. Students also exhibited various forms of engagement during each PBL stage, 
and observation findings showed that they were actively involved throughout the 
learning activities. 

Prior to implementation in the trial class, which consisted of 20 students, the pretest 
and posttest instruments were validated by two experts for each domain. The validation 
involved three categories: content validation, language validation, and construct 
validation. The purpose of this validation process was to ensure that the test instruments 
developed were appropriate and effective for measuring students’ cognitive learning 
outcomes. After obtaining the trial test scores, the data were analyzed to determine item 
validity, test reliability, item difficulty level, and item discrimination index. 
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The item validity test was conducted to examine the validity of each test item used 
in the learning process. Invalid items were revised or replaced, while valid items were 
used in the pretest and posttest. The results of the validity test are presented in the 
following table: 

Table 8. Results of Test Item Validity Analysis 
Item No. r-count Criteria Remark 

1st Question 0.606 High Valid 
2nd Question 0.703 High Valid 
3rd Question 0.650 High Valid 
4th Question 0.550 Adequate Valid 
5th Question 0.682 High Valid 

The results of the item validity testing presented in the table above indicate that the 
calculated r value (rₕₛ) is greater than or equal to the table value (rₜₐᵦ𝖫𝖾) at a 5% significance 
level. Thus, all test items were found to be valid, with validity coefficients ranging from 
0.550 to 0.703. These values demonstrate that each item has a strong correlation with the 
indicators being measured across the cognitive levels of applying (C3), analyzing (C4), 
evaluating (C5), and creating (C6). Accordingly, the test instrument is appropriate for 
assessing students’ cognitive abilities in alignment with the targeted cognitive domains. 

The reliability of the test instrument was examined using Cronbach’s Alpha, yielding 
a coefficient of 0.639. Based on the interpretation of reliability coefficient categories, this 
value indicates a moderate level of reliability. The item difficulty test was conducted to 
evaluate the level of difficulty of each test item used in this study, categorized into 
difficult, moderate, and easy levels. The results of the item difficulty analysis are 
presented in the following table: 

Table 9. Results of Item Difficulty Analysis 
Item No. Average Difficulty Level Criteria 

1st Question 6.25 0.62 Adequate 

2nd Question 8.50 0.56 Adequate 

3rd Question 14.00 0.70 Adequate 

4th Question 14.00 0.70 Adequate 

5th Question 17.50 0.70 Adequate 

Based on the results of the item difficulty index analysis, it can be concluded that all 
test items fall within the moderate difficulty category, with difficulty index values 
ranging from 0.56 to 0.70. These findings indicate that the test items exhibit an 
appropriate balance in terms of difficulty level. The discrimination index analysis was 
conducted to determine the extent to which each test item differentiates between students 
with high and low levels of understanding. The results of the discrimination index 
analysis are presented in Table 10. 

Table 10. Results of Item Discrimination Analysis 
Item No. Corrected Item Total Correlation Criteria 

1st Question 0.416 Good 

2nd Question 0.480 Good 

3rd Question 0.428 Good 

4th Question 0.299 Adequate 

5th Question 0.368 Adequate 
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Based on the table above, the test items demonstrated discrimination indices that fell 
within the goodǁ to  very goodǁ categories, with values ranging from 0.299 to 0.480. This 
indicates that the items were capable of distinguishing students’ varying levels of 
understanding effectively. 

The learning process in this study employed a One-Group design, in which 
instruction was conducted exclusively in Class V B, designated as the experimental 
group. The evaluation of students’ learning outcomes was carried out by comparing their 
cognitive achievement scores on the pretest and posttest. The pretest consisted of open-
ended questions administered prior to the intervention, while the posttest—comprising 
the same set of open-ended questions—was administered following the intervention. 

The intervention provided to the experimental group consisted of learning activities 
using an E-LKPD based on the Project-Based Learning (PBL) model assisted by 
Liveworksheet, aimed at improving students’ cognitive learning outcomes. The N-Gain 
test was employed to determine the effectiveness of this PBL-based E-LKPD in enhancing 
students’ cognitive performance. The results of the N-Gain analysis for the pretest and 
posttest are presented in Table 11. 

Table 11. Results of the N-Gain Analysis for Pretest and Posttest. 
Class N N-Gain Score % N-Gain Interpretation 

Experiment 20 0.8 80.9 High 

Based on the N-Gain test results presented in the table above, the use of the E-LKPD 
achieved a high interpretation category, indicated by an average N-Gain score of 0.8 or 
80.9%. Therefore, the implementation of the E-LKPD is proven to be effective in 
enhancing students’ understanding. It can thus be concluded that the developed E- LKPD 
contributes significantly to improving students’ cognitive learning outcomes. 

Discussion  

The findings of this study demonstrate that the Project-Based Learning (PBL)-oriented E-
LKPD assisted by Liveworksheet was effective in improving students’ cognitive learning 
outcomes in IPAS learning. The high N-Gain score of 0.8 (80.9%) indicates that students 
experienced substantial improvement after participating in learning activities using the 
developed E-LKPD. This result confirms that integrating interactive multimedia, project-
based activities, and digital worksheets can support students in understanding 
ecosystem concepts more effectively. 

The effectiveness of the developed E-LKPD is closely related to its instructional 
design. The E-LKPD was developed systematically using the ADDIE model, ensuring 
alignment between learning objectives, learning activities, and assessment components. 
The integration of videos, images, guiding questions, and collaborative project activities 
encouraged students to become more active participants during the learning process. 
Moreover, the implementation of PBL syntax enabled students to analyze, evaluate, and 
create solutions through the food-web diorama project, which contributed to the 
improvement of higher-order cognitive skills. 

These findings are consistent with previous studies reporting that E-LKPD integrated 
with Liveworksheet can improve students’ learning outcomes and engagement. Atmojo 
et al. (2022) found that interactive LKPD assisted by Liveworksheet improved students’ 
cognitive learning outcomes in science learning. Similarly, Azizah et al. (2024) reported 
that PBL integrated with Liveworksheet-based E-LKPD increased students’ learning 
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achievement and participation in science learning activities. In addition, Tupan et al. 
(2024) emphasized that Project-Based Learning encourages collaboration, creativity, and 
problem-solving skills among elementary school students. 

However, the findings of this study show a higher effectiveness level compared to 
several previous studies that reported moderate improvements in learning outcomes. 
One possible explanation for this difference is the integration of multimedia features and 
contextual project activities within the E-LKPD, which were specifically designed 
according to students’ characteristics and learning needs. In this study, students not only 
completed worksheet tasks but also actively constructed a food-web diorama project, 
enabling them to apply conceptual understanding in meaningful real-world contexts. 
This learning experience may have strengthened students’ comprehension and retention 
of ecosystem concepts. 

Another contributing factor is the flexibility provided by the Liveworksheet 
platform. Students were able to access learning materials through digital devices, making 
the learning process more interactive and engaging compared to conventional printed 
worksheets. Previous studies often focused only on digital worksheets without fully 
integrating collaborative project-based learning activities. Therefore, the combination of 
PBL syntax and Liveworksheet-assisted E-LKPD in this study may explain the stronger 
improvement in students’ cognitive outcomes. 

Despite these positive findings, several limitations should be acknowledged. The 
study involved a relatively small sample size and was conducted in only one school 
setting. In addition, the implementation period was limited to one learning topic in IPAS. 
Future studies are recommended to apply the developed E-LKPD in broader contexts, 
different grade levels, and various subject areas to further examine its effectiveness and 
adaptability. 

Overall, the findings confirm that the developed PBL-oriented E-LKPD assisted by 
Liveworksheet is valid, feasible, and effective for supporting cognitive learning outcomes 
in elementary IPAS instruction. The product also provides an innovative alternative 
learning resource that supports interactive, student-centered, and technology-integrated 
learning practices. 

 
CONCLUSION 
This study developed an E-LKPD integrating the Project-Based Learning (PBL) model 
supported by Liveworksheet with the aim of improving the cognitive learning outcomes 
of fifth-grade elementary students. The findings demonstrate that the developed product 
aligns with the Learning Outcomes established by BSKAP (2025) and is appropriately 
structured according to the six phases of the PBL syntax. Its integration of interactive 
multimedia, comprehensive content, and communicative language effectively supports 
conceptual understanding, fosters active engagement, and accommodates learner 
characteristics. 

The feasibility testing results indicate that the E-LKPD meets the criteria for content, 
language, and graphic appropriateness. Expert validation revealed moderate to very high 
validity across all aspects, with reliability coefficients categorized as strong to very 
strong. In addition, the E-LKPD received highly positive responses from teachers and 
students, particularly regarding its visual design, relevance and clarity of content, and 
accessible language use. 
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Furthermore, the PBL-based E-LKPD supported by Liveworksheet was proven 
effective in enhancing students’ cognitive learning outcomes. This is evidenced by the 
high N-Gain score of 0.8 (80.9%), indicating a substantial improvement among students 
in the experimental group. 

Overall, the findings confirm that the developed PBL-based E-LKPD is feasible, 
practical, and effective as a technology-integrated learning resource for supporting 
cognitive achievement in elementary IPAS instruction. 
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