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Abstract: This study investigates the need for developing electronic student 
worksheets (e-LKPD) for teaching dynamic electricity in junior high school 
science. Drawing on responses from 20 science teachers in Bandar Lampung, 
the research identifies key instructional challenges and teachers’ expectations 
for more effective digital learning tools. The findings reveal that conventional 
worksheets are often teacher-centered, lack interactivity, and do not 
adequately support the development of students’ critical and creative 
thinking. Teachers strongly advocate for e-LKPDs that are interactive, 
contextualized, visually engaging, and enriched with features such as 
simulations, videos, and inquiry-based tasks. They also emphasize the 
importance of aligning e-LKPDs with the national curriculum, students’ 
cognitive levels, and pedagogical strategies that promote student autonomy 
and collaboration. These insights point to the urgent need for e-LKPDs that 
are not only technologically enhanced but also pedagogically sound, capable 
of fostering higher-order thinking and real-world problem-solving. The study 
offers practical implications for instructional designers, curriculum 
developers, and educators seeking to improve the quality of science learning 
through contextual and student-centered digital resources. 

Keywords: Contextual learning; Creative thinking; Dynamic electricity; E-
LKPD 

  

Introduction  
 

The paradigm of 21st-century education demands 
the development of higher-order thinking skills. Critical 
and creative thinking are essential competencies for 
students to face increasingly complex global challenges 
(Bozkurt Altan & Tan, 2021).  In the context of science 
education, these skills are especially crucial, as many 
scientific concepts—such as dynamic electricity—are 
abstract and cognitively demanding. Students often 
encounter difficulties in analyzing electric circuits, 
understanding the interrelationships between electrical 
quantities, and applying these concepts in real-life 
situations (Banda & Nzabahimana, 2021; Widianingrum 
& Ducha, 2023). 

Critical and creative thinking skills in learning 
dynamic electricity can be operationalized through 
activities such as identifying and analyzing errors in 
electrical circuits, evaluating alternative solutions, and 
designing new circuit models based on specific problem 
contexts. In this study, critical thinking skills refer to 
students’ abilities to systematically analyze information, 
evaluate arguments, and make reasoned judgments 
about electrical circuit problems. Meanwhile, creative 
thinking skills specifically refer to students’ abilities to 
generate innovative solutions, design new models, and 
apply imaginative approaches to problem-solving 
within the context of dynamic electricity. However, 
these processes are unlikely to be effectively achieved if 
the learning materials used are not contextual or 
interactive. Most conventional student worksheets 
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(LKPD) remain static, overly text-based, and insufficient 
in fostering higher-order thinking skills (Atina et al., 
2025). 

Electronic student worksheets (e-LKPD) present a 
promising solution by integrating multimedia features 
and innovative instructional approaches that enhance 
student engagement and understanding (Adelia et al., 
2023). The integration of interactive media has been 
shown to improve retention and promote deeper 
cognitive engagement (Huda et al., 2025). Several 
studies have demonstrated that e-LKPDs based on 
scientific and problem-based learning approaches can 
significantly improve students' critical thinking skills 
(Novitasari & Puspitawati, 2022; Saputra et al., 2024), 
and that e-LKPDs offer flexible and creative learning 
opportunities  (Budiasih et al., 2022). Nevertheless, 
limited research has explicitly examined how e-LKPDs 
may also stimulate creative thinking skills in the context 
of science learning, particularly on the topic of dynamic 
electricity. 

Moreover, few studies have addressed this issue 
within specific local contexts, such as among junior high 
school science teachers in Bandar Lampung City, who 
teach in classrooms with unique student characteristics 
and curriculum implementations. In the era of the 
Merdeka Curriculum, which emphasizes differentiation 
and project-based learning, the development of e-LKPDs 
must be adapted to the needs of teachers and the realities 
of classroom practice. 

A comprehensive needs analysis is therefore 
essential prior to the development of effective e-LKPDs. 
Such analysis aims to evaluate the extent to which 
existing worksheets meet the pedagogical demands of 
dynamic electricity learning and to identify 
opportunities for developing e-LKPDs that can 
simultaneously foster students' critical and creative 
thinking skills. Without a proper needs analysis, the risk 
remains that instructional media development will fail 
to align with curriculum goals and learners' needs.  

The novelty of this research lies in its focus on 
analyzing the specific needs of junior high school science 
teachers in Bandar Lampung City regarding the 
development of a dynamic electricity-based e-LKPD that 
explicitly targets the enhancement of both critical and 
creative thinking skills. Few existing studies have 
investigated the simultaneous development of these two 
skills within a single e-LKPD framework for the topic of 
dynamic electricity. 

Therefore, this study aims to identify the specific 
needs of junior high school science teachers in Bandar 
Lampung City related to the development of an e-LKPD 
on dynamic electricity that is effective in stimulating 
students' critical and creative thinking skills. 

 

Method  
 

This study employed a quantitative descriptive 
approach to analyze science teachers' needs regarding 
the development of e-LKPD in science instruction, 
specifically on the topic of dynamic electricity. This 
approach was chosen for its ability to systematically and 
objectively describe phenomena (Waruwu et al., 2025). 
Descriptive methods are particularly suitable for 
identifying patterns and trends in educational practices, 
providing valuable insights for curriculum development 
and pedagogical strategies (Ungureanu, 2024). This 
approach has also been proven effective in previous 
educational studies involving teacher needs analysis, 
particularly in the development of digital learning tools 
such as e-LKPD (Suwandani et al., 2024). This study is 
categorized as a survey study, in which data were 
collected through questionnaires distributed to junior 
high school science teachers. 

The use of surveys in educational research is widely 
recognized as an effective method for obtaining relevant 
information from the target population (Wardah, 2018). 
Through the distribution of questionnaires, surveys 
enable researchers to systematically obtain a 
quantitative overview of the aspects educators need to 
enhance their competence and teaching effectiveness 
(Saefuddin, 2022). The sampling technique used was 
purposive sampling. This technique is commonly 
applied in educational research to select participants 
with specific characteristics relevant to the research 
focus, ensuring that the data obtained are rich and 
applicable to the research questions.  

The participants in this study were selected to 
represent diverse characteristics of junior high school 
science teachers in Bandar Lampung. A total of 20 
teachers took part, consisting of 9 males and 11 females. 
They came from various school types: 12 from public 
(SMP Negeri) and 8 from private schools (SMP Swasta). 

In terms of teaching experience, 6 had less than 5 
years, 8 had between 5 and 10 years, and the remaining 
6 had over 10 years of experience. Regarding educational 
background, 16 held a bachelor’s degree (S1), while 4 
held a master’s degree (S2). Participant selection also 
considered their availability, active use of technology in 
teaching, and experience in delivering instruction on the 
topic of dynamic electricity (Zubaidah & Munadi, 2020). 
These criteria were intended to ensure a comprehensive 
overview of teacher needs across varied instructional 
contexts. 

The data collection technique was conducted online 
using Google Forms, which were distributed to 
respondents via WhatsApp. The use of online tools for 
quantitative data collection has become a common 
practice in contemporary educational research, 
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particularly after the pandemic (Arti & Rosmayanti, 
2021). Online surveys are increasingly utilized due to 
their flexibility, ability to reach many respondents, and 
cost-effectiveness, which are significant advantages for 
large-scale educational studies (Setiawan et al., 2025). 

The research instrument was a questionnaire 
consisting of 27 closed and open-ended items. 
Questionnaires are effective tools for collecting large 
amounts of structured data, especially in studies that 
assess teachers’ perceptions and practices (Ranganathan 
& Caduff, 2023). The questionnaire was divided into 
three main aspects teachers’ readiness in science 
learning, development of e-LKPD to stimulate critical 
and creative thinking skills, and implications for e-
LKPD development. 

 
Figure 1. Flowchart 

 
An example item under the critical thinking aspect 

is: “Does your teaching involve the following critical 
thinking activities?” with options such as: interpreting 
data, analyzing concepts, evaluating arguments, making 
inferences, and so on. 

Meanwhile, the creative thinking aspect includes 
questions such as: 
“Does your teaching also foster the following creative 
thinking skills?” with indicators such as fluency, 
flexibility, originality, and elaboration. To clarify the 
flow of activities, the following is the research 
methodology flowchart in Figure 1. 

Data analysis was carried out using quantitative 
techniques. The collected data were then analyzed using 
descriptive quantitative analysis. Raw data from the 
questionnaire responses were classified based on 
thematic categories. Subsequently, the frequency and 
percentage of each questionnaire item were calculated. 
The resulting percentages were then interpreted to 
illustrate general trends in teachers’ needs and 
perceptions regarding the e-LKPD. The findings from 
this analysis served as the foundation for designing an 
e-LKPD that is relevant and responsive to classroom 
learning needs. 

 

Result and Discussion 
 

Needs analysis refers to the process of gathering 
and evaluating information to identify problems or gaps 
within a specific educational context, with the aim of 
determining appropriate solutions to achieve desired 
learning objectives. In this study, needs analysis was 
conducted to examine current issues in science 
instruction and explore potential solutions through the 
development of electronic student worksheets (e-
LKPDs). 

The analysis focused on three key aspects: (1) 
teachers’ current practices and challenges in science 
learning, (2) teachers’ perceptions on the need for e-lkpd 
to enhance critical and creative thinking,  (3) desired 
features and content of the e-lkpd according to teachers, 
and (4) pedagogical and contextual considerations in e-
LKPD development. 
 
Teachers’ Current Practices and Challenges In Science 
Learning 

The results from Table 1 reveal that the teaching of 
dynamic electricity in Bandar Lampung has adopted 
various instructional strategies. A significant proportion 
of teachers reported using demonstrations (80%), group 
discussions (70%), and direct experiments (60%) in their 
teaching. These findings indicate a general shift toward 
student-centered learning approaches, which are in line 
with 21st-century science education principles. 
However, 90% of respondents stated that they still rely 
on printed textbooks as the main learning resource, and 
only 75% use printed LKPDs as supplementary 
materials. These findings demonstrate a gap between 
pedagogical innovation and the availability of 
supporting learning resources. 

This pattern is consistent with previous research 
indicating that the absence of digital instructional media 
poses challenges in conveying abstract scientific 
concepts such as electricity (Yutia et al., 2023). Despite 
the pedagogical shift, the heavy reliance on conventional 
resources limits the ability of teachers to provide 
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interactive and meaningful learning experiences. As 
dynamic electricity involves complex and abstract 
phenomena, students often struggle to develop a 

concrete understanding without visual or interactive 
support.

 
Table 1. Questionnaire Results on Teachers’ Current Practices And Challenges In Science Learning 

Aspect Response Option Percentage (%) 

Methods used to teach dynamic electricity Lecture 65 
 Demonstration 75 
 Experiment 55 
 Group discussion 75 
Main limitations in teaching dynamic 
electricity 

Students struggle with abstract concepts 50 

 Limited laboratory equipment 45 
 Lack of LKPD or learning resources 40 
 Difficulty designing critical thinking questions 20 
 Others 5 
Main learning resources used Textbooks 90 
 Printed LKPD 75 
 Digital modules 15 
 Videos/Animations 25 
School infrastructure supporting mobile-
based e-LKPD 

Highly adequate 70 

 Adequate 25 
 Less adequate 5 
 Not adequate at all 5 
Use of LKPD in learning Yes 75 
 No 25 
Creating LKPD independently Yes 55 
 No 45 
LKPD developed has trained critical and 
creative thinking skills 

Not yet 100 

Implementation of interactive learning Yes 40 
 Occasionally 50 
 No 10 
Difficulty in creating LKPD Lack of time 100 
Forms of interactive learning used Open-ended Q&A 35 
 Interactive quizzes (Kahoot, Quizizz, etc.) 20 
 Digital simulations/interactive animations 30 
 Active group discussion 15 
 Educational games 10 
 (WhatsApp/Google Classroom, etc.) 5 
 Others 5 
Challenges in implementing interactive 
learning 

Limited time 55 

 Lack of digital tools/facilities 5 
 Inactive student participation 15 
 Difficulty transforming material into interactive content 20 
 Others 5 

In this context, the development of electronic 
LKPDs (e-LKPDs) becomes highly relevant. Teachers 
emphasized the need for tools that can visualize abstract 
concepts and bridge the gap between theory and real-
world applications. Interactive learning materials—such 
as e-LKPDs embedded with simulations, animations, 
and contextual case studies—can enhance conceptual 
understanding by presenting information in a visually 
engaging and cognitively stimulating manner. This is 
supported by Magfirah (2025) and Yusuf et al. (2024), 

who found that interactive learning media significantly 
help students in understanding abstract concepts, 
including dynamic electricity. 

Another significant challenge reported by 60% of 
teachers is the students’ limited understanding of basic 
concepts in electricity, which often stems from the 
abstract nature of the subject matter. As highlighted by 
Maričić et al. (2024); Tarihoran & Anas (2023), the 
integration of instructive simulations through digital 
platforms such as PhET can improve students’ ability to 
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visualize and interact with electrical phenomena. These 
simulations help students connect theoretical 
knowledge with practical applications, thereby 
deepening their conceptual grasp of dynamic electricity. 

Infrastructure does not appear to be a major barrier 
in implementing e-LKPD-based learning. As many as 
70% of teachers stated that their school facilities are 
adequate for digital learning integration. However, this 
potential is not yet fully realized in classroom practices, 
as only 50% of teachers have implemented interactive 
digital learning activities. Moreover, interactive 
strategies are still limited to tools like Quizizz, Kahoot, 
and simple online discussions, which lack the depth and 

structure necessary to support critical and creative 
thinking development. 

The main barrier to innovation, as reported by 55% 
of teachers, is limited time for lesson preparation and 
LKPD development. This aligns with findings from 
Yusuf et al. (2024) who observed that although digital 
platforms can enhance student engagement and 
motivation, many educators struggle with digital 
readiness and time constraints. As a result, most existing 
LKPDs are conventional in format and have not yet been 
optimized to foster higher-order thinking skills such as 
critical analysis and creative problem-solving. 

 
Tabel 2. Questionnaire Results on Teachers’ Perceptions On The Need For E-LKPD To Enchance Critical And 
Creative Thinking  

Statement Response Option Percentage (%) 

Importance of developing e-LKPD for dynamic 
electricity materials 

Very important 60 

Important 30 

Fairly important 10 

Less important 0  
Not important at all 0 

Challenges in using/developing LKPD Limited time 70  
Lack of digital development training 55  

Limited school technology 45  
Difficulty in finding digital learning resources 35  

Difficulty designing critical & creative questions 50  
Lack of school support 30 

Difficulty in identifying real-world cases relevant 
to dynamic electricity learning 

Very difficult 5 

Difficult 25 

Slightly difficult 50  
Not difficult at all 20 

Contextual situations relevant for inclusion in e-
LKPD 

Electricity use at home 65 

Electricity use in vehicles 15 

Electricity issues in the local environment 5  
Use of electrical tools in industry 15 

Agreement that e-LKPD development can enhance 
critical and creative thinking skills 

Strongly agree 60 

Agree 40 

Neutral 0 

Disagree 0  
Strongly disagree 0 

School facility conditions for e-LKPD 
implementation 

Very adequate 70 

Adequate 20 

Fairly adequate 10  
Less adequate 0  

Not adequate at all 0 

 
Collectively, these findings emphasize the urgent 

need for the development of digital and pedagogically 
rich e-LKPDs that can address both the abstract nature 
of dynamic electricity and the practical constraints faced 
by teachers. By incorporating interactive simulations, 
real-world problem contexts, and activities aligned with 
critical and creative thinking frameworks, the e-LKPD 
has the potential to transform how students learn 
electricity in a more engaging, meaningful, and effective 
manner. 

Teachers’ Perceptions on The Need for E-LKPD to Enhance 
Critical and Creative Thinking 

Data from Table 2 demonstrate that the majority of 
science teachers acknowledge the potential of e-LKPDs 
to enhance students’ critical and creative thinking in 
learning dynamic electricity. A total of 85% of 
respondents agreed that interactive features such as 
simulations and animations are crucial to help students 
visualize electric circuits, while 80% highlighted the 
need for contextual problems that connect with real-life 
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situations. These perceptions reflect a growing 
awareness among teachers about the importance of 
contextual and problem-based learning strategies in 
21st-century education. 

Contextualized learning materials help students not 
only understand scientific principles but also apply 
them in real-life scenarios, thereby fostering deeper 
cognitive engagement. In this context, an e-LKPD that 
includes local examples—such as the problem of 
malfunctioning LED lights in homes—can make 
learning more relatable and relevant. Furthermore, the 
preference for features that stimulate student inquiry 
and experimentation aligns with the idea of learning by 
doing, which supports both creative exploration and 
critical reflection. 

The teachers also emphasized the importance of 
flexibility in accessing e-LKPDs across various devices 
(80%), especially in schools where students have 
different levels of access to technology. This highlights 
the necessity for cross-platform compatibility in e-LKPD 
design, which ensures equitable access and supports 
continuity in learning both inside and outside the 
classroom. In addition, 75% of teachers agreed that e-
LKPDs should include formative assessments and 
feedback features, which are essential for scaffolding 
higher-order thinking and metacognitive development 
(Yusuf et al., 2024). 

However, despite the positive perceptions, only 
55% of teachers reported having access to well-
developed e-LKPDs aligned with these criteria. This 
suggests a gap between the ideal instructional design 
and the reality of digital resource availability. As noted 
by Yutia et al. (2023), the absence of quality digital 
teaching materials remains a major barrier to fostering 
critical and creative thinking in science classrooms. 

In summary, the data suggest that science teachers 
are aware of the pedagogical benefits of well-designed 
e-LKPDs, particularly those that incorporate contextual 
problems, simulations, feedback mechanisms, and 
flexible access. These features are crucial for bridging 
conceptual understanding with real-world applications 
and for promoting student-centered learning that 
stimulates both critical and creative thinking. 

 
Desired Features and Content of The E-LKPD according to 
Teachers 

Table 3 highlights the teachers’ expectations for the 
ideal e-LKPD design, which centers around 
interactivity, contextual relevance, and cognitive 
stimulation. One of the most emphasized features is the 
incorporation of multimedia elements—such as videos, 
animations, and computer-based simulations—to 
transform abstract physics concepts into comprehensible 
visual experiences. Research also suggests that digital 

worksheets equipped with video and simulation-based 
learning are effective in promoting contextual science 
learning and improving cognitive engagement among 
students (Alamin et al., 2024). These tools are widely 
believed to foster better conceptual understanding and 
sustained student engagement (Putra et al., 2023).  

Teachers also advocate for learning materials that 
are rooted in real-life contexts. They expect e-LKPDs to 
integrate problem-based learning (PBL) scenarios that 
mirror everyday phenomena, enabling students to apply 
scientific principles in meaningful ways. Such 
contextualization helps foster reflective thinking and 
makes the learning experience more relevant and 
motivating for students (Affandy et al., 2024). In this 
regard, teachers value tasks that invite exploration and 
support inquiry-based learning, where students are 
encouraged to pose questions, formulate hypotheses, 
and experiment collaboratively. 

Furthermore, the integration of digital media plays 
a crucial role in nurturing divergent thinking. Research 
shows that when students are exposed to dynamic and 
interactive digital content, their ability to think 
creatively and generate original ideas is significantly 
enhanced (Chomsun et al., 2025; Wardi et al., 2024). 
Reinforces this by stating that creative digital 
worksheets help increase cognitive flexibility, 
particularly when designed with open-ended, 
exploratory tasks. Affandy et al. (2024) similarly 
emphasizes that digital worksheets that simulate real 
scientific problems encourage students to develop 
solution-oriented thinking and independent 
reasoning—skills essential for 21st-century scientific 
literacy. 

Moreover, respondents suggested features such as 
real case studies 50%. A concrete application of these 
features can be found in a case study involving the 
selection of appropriate cable types for home electrical 
installations, which relates to the topic of electric current 
and conductors. This approach supports inquiry-based 
and problem-solving learning models, which have been 
shown to effectively stimulate students’ critical thinking 
skills (Karomah & Purnomo, 2025; Milanto et al., 2023; 
Qatrunada et al., 2023). Furthermore, the use of visual 
prompts, interactive simulations, and open-ended 
questions within e-LKPDs can stimulate students' 
creative thinking in science learning contexts (Anwar et 
al., 2024). 

Moreover, teachers highlighted the need for e-
LKPDs that are project-based assignments (40%). This 
approach aligns with the principles of project-based 
learning (PjBL), which has been proven to enhance 
creative thinking across educational levels (Fitriyah & 
Ghofur, 2021). Tearchers also need for e-LKPDs that are 
accessible, adaptive, and responsive to diverse student 
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needs. Features such as offline usability, device 
compatibility, and clear navigation are expected to 

enhance usability, especially in schools with limited 
technological infrastructure.

 
Tabel 3. Questionnaire results on desired features and content of the E-LKPD according to teachers  

Statement Response Option Percentage (%) 

The required features of e-
LKPD 

Interactive instructional video 70 

Digital simulations (PhET, interactive animations) 80 

Critical and creative thinking practice questions 65 

Real-life case studies 50 

Automatic feedback for student answers 45 

Project-based assignments or mini projects 40 

Augmented Reality (AR) or Virtual Reality (VR) media 25 

Online collaboration or discussion forum 30 

Interactive quizzes (e.g., Kahoot, Quizizz) 35 

Usage guide for teachers 60 

Other features (e.g., glossary) 10 
The required content of e-
LKPD  

Virtual experiments or laboratory activities 50 

Group activities and discussions 65 

Self-assessment and learning reflection 40 

Critical thinking skills content (e.g., data analysis, evaluation) 75 

Creative thinking skills content (e.g., innovation, alternative solutions) 70 

Other content (e.g., material summary) 15 

Preferred format: Downloadable and printable PDF 35 

Preferred format: Interactive online web module 55 

Preferred format: Easily accessible mobile application 40 

Preferred format: Hybrid (print and digital) 30 

Other format (e.g., interactive e-book) 5 
Agreement: e-LKPD should 
contain critical and creative 
thinking stimulation activities 

Strongly agree 65 

Agree 25 

Neutral 20 

Disagree 0  
Strongly disagree 0 

Importance of teacher usage 
guide 

Very important 75 
 

Important 20  
Fairly important 5  

Less important 0  
Not important at all 0 

Most expected interactive 
feature:  

Electricity experiment simulation 80 
 

Interactive quizzes 65  
Tutorial video with quiz 60  

Student discussion forum 35  
Automatic feedback and assessment 50  

Other (e.g., teacher help chat) 10 

In summary, the findings suggest that teachers 
envision an e-LKPD that is not only technologically rich 
but also pedagogically robust—integrating multimedia, 
inquiry-based contextual tasks, and open-ended 
challenges to support critical and creative thinking. The 
development of such e-LKPDs aligns with national 
science education goals to cultivate independent, 
reflective, and innovative learners. 

 
 
 

Pedagogical and Contextual Considerations in E-LKPD 
development 

The data in Table 4 highlight important pedagogical 
and contextual factors that teachers consider essential in 
the development of e-LKPDs for teaching dynamic 
electricity. A significant majority (80%) of teachers 
emphasized the need for learning materials that are 
aligned with the local curriculum standards and 
adapted to the students’ cognitive levels. This alignment 
ensures that the e-LKPDs are not only relevant but also 
feasible to be integrated into existing instructional plans 
(Putra et al., 2023). 
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Tabel 4. Questionnaire Results on Pedagogical and Contextual Considerations in E-LKPD Development 
Statement Response Options Percentage (%) 

Critical thinking activity Interpreting data and information 85 
Analyzing concept relationships 90 

Evaluating arguments or statements 75 
Making inferences or conclusions 70 

Providing reasons or explanations 80 
Student reflection and revision 60 

 Generating multiple ideas (fluency) 65 
Using various approaches (flexibility) 70 
Producing original ideas (originality) 50 

Elaborating ideas 60 
Creating innovative solutions to problems 55 

Frequency of stimulating critical thinking Very often 35 
Often 45 

Sometimes 20 
Rarely 0 
Never 0 

Very often 25 
Often 40 

Sometimes 35 
Rarely 0 
Never 0 

Importance of integrating critical and creative 
thinking activities 

Very important 75 
Important 20 

 Fairly important 5 
Less important 0 

Not important at all 0 
Main challenge Limited time for material preparation 70 

Lack of learning resources and supporting references 60 
Teachers' limited technological skills 50 
Limited digital facilities and devices 45 

Lack of training on e-LKPD development 55 
Difficulty designing questions that stimulate critical 

and creative thinking 
65 

Effective method Group discussion 80 
Case studies and problem solving 70 

Experiments and simulations 60 
Project-based learning 55 

Open-ended questioning 50 
Educational games 35 

Other (e.g., multimedia learning) 10 

 
Teachers also pointed out the importance of 

incorporating culturally relevant examples and local 
phenomena related to electricity, which can enhance 
students’ engagement and motivation. This finding 
supports the principle of contextual learning, which 
suggests that students learn best when new knowledge 
is connected to their daily experiences and environment 
( Nasir et al., 2024; Rizki et al., 2022). For instance, 
discussing the electrical problems commonly faced in 
Bandar Lampung households can provide authentic 
contexts that make abstract concepts more tangible 
(Sutanto, 2011). 

Moreover, 70% of teachers indicated that digital 
literacy levels among students and teachers must be 
considered when designing e-LKPDs. Digital readiness 

remains a critical challenge, as uneven access to 
technology and varying proficiency in digital tools can 
impact the effectiveness of e-learning. Thus, e-LKPD 
developers should ensure that the interfaces are user-
friendly and that guidance is provided to both teachers 
and students to maximize utilization. 

Time constraints during lessons were identified by 
65% of respondents as a limiting factor for implementing 
interactive and critical thinking activities. This 
corroborates the earlier finding that limited instructional 
time reduces opportunities for in-depth exploration and 
student-centered learning (Hamdani et al., 2025; Nur, 
2024; Widyantoro et al., 2024). To address this, e-LKPDs 
need to be designed with concise, focused activities that 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2025, Volume 11, Issue 9, 620-631 

 

628 

optimize classroom time while still encouraging higher-
order thinking. 

Teachers further recommended the inclusion of 
formative assessments with instant feedback, which 75% 
agreed are vital for monitoring student progress and 
supporting self-regulation (Yusuf et al., 2024). 
Interactive features such as quizzes, simulations, and 
reflective prompts can provide timely feedback, 
enabling students to adjust their learning strategies 
effectively (Diab et al., 2024; Kaldaras et al., 2024). 

Additionally, more than half of the respondents 
(60%) suggested that collaborative learning components 
be embedded within e-LKPDs to facilitate peer 
interaction and cooperative problem-solving. This 
recommendation aligns with findings by Suwandani et 
al. (2024), who reported that cooperative learning 
environments enhance critical questioning and creative 
idea generation among students. 

In conclusion, the data indicate that the 
development of e-LKPDs for dynamic electricity should 
be grounded in pedagogical best practices and adapted 
to the local context. Key considerations include 
curriculum alignment, cultural relevance, digital 
accessibility, time efficiency, formative feedback, and 
opportunities for collaboration. Addressing these factors 
will increase the likelihood that e-LKPDs effectively 
support the development of critical and creative 
thinking skills in science learners. 
 

Conclusions 
 
The findings of this study emphasize the critical 

need for the development of electronic student 
worksheets (e-LKPD) specifically designed for the topic 
of dynamic electricity in science education. Analysis of 
teacher responses indicates that current instructional 
approaches are still dominated by teacher-centered 
strategies, limited student engagement, and a lack of 
structured opportunities to develop higher-order 
thinking skills. Teachers consistently report that existing 
materials fall short in stimulating critical and creative 
thinking, which are essential for 21st-century learners. 

Moreover, teachers express strong expectations for 
future e-LKPDs to feature interactive, multimedia-
enhanced content that is contextually linked to real-life 
situations. These features are not only intended to 
support better conceptual understanding but also to 
cultivate divergent thinking and cognitive flexibility. 
Teachers also stress the importance of inquiry-based 
learning, problem-solving tasks, collaborative 
opportunities, and formative assessments as essential 
pedagogical foundations. In addition, practical 
considerations such as user-friendly navigation, offline 
accessibility, and alignment with students' cognitive 

levels and the national curriculum are viewed as crucial 
to successful implementation. Therefore, the ideal e-
LKPD should be designed to foster student-centered, 
inquiry-driven learning, integrate real-world contexts, 
support autonomous and collaborative exploration, and 
encourage both critical and creative thinking. Such an 
instructional tool would not only enrich the learning 
experience but also equip students with the cognitive 
tools necessary for solving complex scientific and 
everyday challenges. 
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