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Abstract :  

This study aims to examine students’ understanding of physics concepts 

and their responses to the use of Google Sites-based e-worksheets (e-

LKPD) integrated with guided inquiry in physics learning at SMAN 3 

Kupang. It was designed to address the demands of implementing the 

Merdeka Curriculum through innovative learning models, despite 

limited instructional time and learning facilities at school. This 

quantitative descriptive study with a one-shot case study design was 

conducted in an 11th-grade class and involved 25 students. The 

instruments were a multiple-choice test and a student response 

questionnaire, which were validated by 3 experts and obtained an I-CVI 

score of 1.00 (valid). The conceptual understanding test showed 

acceptable internal consistency reliability (KR-20 = 0.66), while the 

student response questionnaire showed excellent internal consistency 

reliability (Cronbach’s alpha = 0.93). The results showed that students’ 

understanding of physics concepts was in the high category, with a 

mean score of 82.8, while their responses to the use of e-LKPD were in 

the good category, with a mean score of 3.29. The highest response 

scores were found in guided inquiry activities, material clarity, and 

learning motivation. The novelty of this study lies in integrating guided 

inquiry stages into Google Sites-based e-LKPD as an innovative 

learning alternative in the context of limited instructional time, allowing 

students to manage the learning process more independently and 

thereby supporting their understanding of physics concepts. The results 

indicate that Google Sites-based e-LKPD integrated with guided 

inquiry can serve as a feasible digital learning medium in physics 

learning. 
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INTRODUCTION 

Improving the quality of education in East Nusa Tenggara (NTT) remains a challenge, 

particularly due to limited learning facilities, uneven teacher quality, and low student motivation. 

These conditions directly influence physics learning, which many students often perceive as difficult 

because it involves abstract concepts and mathematical calculations that require higher-level 

reasoning. Preliminary observations and interviews conducted at SMAN 3 Kupang showed that many 

eleventh-grade students had difficulty linking basic concepts to problem-solving tasks and tended to 

memorize formulas without fully understanding the relationships among concepts. In addition, limited 

classroom time reduced opportunities for students to explore scientific ideas independently, creating a 

gap between curriculum expectations and actual learning experiences in the classroom. This situation 

indicates the need for a learning approach that is structured, interactive, and able to help students 

develop their understanding of concepts step by step. 

Recent studies have shown that guided inquiry learning model is effective in improving 

conceptual understanding, critical thinking skills, and student engagement in physics learning (Dewi 

Ranjani et al., 2025; Maknun, 2020; Ramadhan, 2024; Utami et al., 2025). This model is regarded as 

appropriate for secondary-level classrooms because it balances teacher guidance with opportunities for 

student exploration. Nevertheless, several studies have reported that its implementation is frequently 

constrained by limited instructional time (Fitzgerald et al., 2017; Mahbubah & Masnawati, 2024; Zulfa 

et al., 2025) and by the lack of instructional media capable of supporting all stages of inquiry within a 

coherent sequence of learning activities (Fadholi et al., 2025; Naswir et al., 2017). Learning activities 

may become fragmented because students are not fully involved in the stages of guided inquiry, as 

teachers often rush through the inquiry process and complete the stages collectively rather than 

allowing students to experience them independently. This indicates the need for instructional media 

that can expand inquiry activities despite the limited instructional time. 

On the other hand, the use of electronic student worksheet (Indonesian: lembar kerja peserta 

didik elektronik, hereafter referred to as e-LKPD) has developed as a digital learning strategy that can 

enhance learner autonomy, interactivity, and access to learning materials  (Arit et al., 2023; Basudewa 

& Hayuhantika, 2022; Fatmawati et al., 2023; Khotami et al., 2023). However, the effectiveness of 

digital media is strongly influenced by the quality of its design, ease of access, and students’ readiness 

to use digital devices (Putri & Jumadi, 2017; Widiarini et al., 2025). Therefore, the selection of a 

platform for e-LKPD should consider the need for flexible and adaptive learning. Google Sites is one 

of the potential platforms for e-LKPD because it is lightweight, easily accessible across various 

devices, and can be integrated with Google Forms and Google Sheets for real-time data management. 

Google Sites also supports embedded HTML features within the e-LKPD interface, allowing a wider 

variety of content and interactive elements to be incorporated. 

Although several initial studies have indicated that Google Sites can support structured 

navigation and independent learning, empirical evidence on its use in actual classroom implementation 

as part of guided inquiry particularly in the context of high school physics remains limited. Earlier 

studies on digital worksheets and Google Sites-based learning media have mainly focused on 

development and feasibility or practicality testing (Arit et al., 2023; Basudewa & Hayuhantika, 2022), 

leaving limited evidence on how such media function in actual classroom implementation to support 

students’ conceptual understanding. Previous studies have not sufficiently explained how Google 

Sites-based e-worksheets can function as a structured guided inquiry pathway to help bridge the gap 

between the demand for innovative learning and limited instructional time in schools. The novelty of 

this study lies in examining Google Sites-based e-LKPD not merely as digital media, but as a 

structured pathway for guided inquiry that helps address limited instructional time, supports more 

independent engagement in inquiry stages, and strengthens students’ conceptual understanding. In this 

way, the study contributes empirical evidence on the use of a structured digital learning pathway to 

support guided inquiry under contextual classroom constraints. 

The novelty of this study lies in integrating guided inquiry stages into Google Sites-based e-LKPD as 

an innovative learning alternative in the context of limited instructional time, allowing students to 

manage the learning process more independently and thereby supporting their understanding of 

physics concepts. The results indicate that Google Sites-based e-LKPD integrated with guided inquiry 

can serve as a feasible digital learning medium in physics learning. 
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Based on this gap, the present study aims to examine the level of students’ conceptual 

understanding of physics and describe their responses after the implementation of Google Sites-based 

e-LKPD integrated with guided inquiry in physics learning. The findings are expected to provide 

empirical support for the use of structured and accessible digital learning media to facilitate guided 

inquiry in physics, especially in school contexts with limited facilities and classroom time. 

 

RESEARCH METHOD 

Research Design 

This study used a quantitative descriptive approach with a one shot case study design to 

examine students’ conceptual understanding of physics and their responses after the implementation of 

Google Sites-based e-LKPD integrated with the stages of guided inquiry. 

Research Target/Subject 

The research was conducted at SMA Negeri 3 Kupang during the odd semester of the 

2025/2026 academic year. The study was carried out in the context of physics learning on Newton’s 

Laws using Google Sites-based e-LKPD integrated with the stages of guided inquiry learning. The 

population of this study consisted of all eleventh-grade students at SMA Negeri 3 Kupang. The 

research sample was class XI IPA 4, comprising 25 students. The sample was selected using purposive 

sampling based on the class’s readiness to use digital devices and prior experience with guided 

inquiry-based learning. 

Research Procedure 

The research procedure began with the preparation of Google Sites-based e-LKPD integrated 

with guided inquiry for physics learning on Newton’s Laws. The learning activities were then 

implemented in the selected class by following the stages of guided inquiry embedded in the e-LKPD. 

After the students completed the learning activities, data were collected through a conceptual 

understanding test and a student response questionnaire. The collected data were subsequently 

analyzed descriptively to describe students’ conceptual understanding and their responses to the 

implementation of the digital learning medium. In addition, observations were conducted during the 

implementation to document the time allocation used by each of the student groups in completing the 

stages of the guided inquiry-integrated e-LKPD. These observations were used as supporting 

descriptive data to provide contextual information about the implementation of the learning activities 

within the available class time. 

To facilitate understanding of the research procedure, the overall flow of the study is presented 

in Figure 1. 

 

Figure 1. Research flow of the study 

 

 

Preparation Stage

* Preparation of Google Sites-based e-worksheets on Newton’s Laws and research 
instruments

* Expert judgment and content validation of the instruments

* Selection of sample class using purposive sampling (Class XI IPA 4, n = 25)

Implementation and 
Data Collection 

Stage

* Implementation of physics learning using Google Sites-based e-worksheets integrated with 
guided inquiry

* Observation of group time allocation during the learning process

* Administration of conceptual understanding post-test and student response questionnaire

Data Analysis and 
Reporting Stage

*Data analysis: descriptive analysis, KR-20, Cronbach’s alpha, and item analysis

* Description of students’ conceptual understanding and responses
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Instruments, and Data Collection Techniques 

Two instruments were used in this study: a physics conceptual understanding test and a 

student response questionnaire. The conceptual understanding test consisted of 20 multiple-choice 

items on Newton’s Laws and was constructed based on cognitive levels ranging from remembering 

(C1) to evaluating (C5). The distribution of the items included 2 items at C1, 4 items at C2, 6 items at 

C3, 4 items at C4, and 4 items at C5. The test was administered after the learning activities to measure 

students’ conceptual understanding. 

The student response questionnaire used a four-point Likert scale consisting of Strongly 

Agree, Agree, Disagree, and Strongly Disagree. It was designed to assess several aspects of students’ 

responses, including the accessibility and interface of the e-LKPD, the clarity of the material and 

instructions, the guided inquiry learning process, perceived conceptual understanding, and motivation 

and overall impression of the learning experience. The questionnaire was administered at the end of 

the learning process to obtain students’ responses to the implementation of the Google Sites-based e-

LKPD. 

Table 1. Aspects and items of the student response questionnaire 

 Aspect  Item statement 

A. Accessibility and 

Interface of the E-

LKPD 

1. The E-LKPD is easy to access using my mobile phone/laptop. (A1) 

2. The display of the E-LKPD is attractive and increases my 

motivation to learn. (A2) 

3. The navigation (menus, buttons, pages) of the E-LKPD is easy for 

me to understand. (A3) 

4. The E-LKPD can be used without technical issues during the 

learning session. (A4) 

B. Clarity of 

Material and 

Instructions 

1. The physics material presented in the E-LKPD is clear and easy to 

understand. (B1) 

2. The instructions at each inquiry stage are clearly written. (B2) 

3. The videos and images in the E-LKPD help me understand physics 

concepts. (B3) 

4. The questions provided in the E-LKPD are easy to follow and 

understand. (B4) 

C. Guided Inquiry 

Learning Process 

1. The inquiry activities make me more active in learning. (C1) 

2. I find the step-by-step guidance in the E-LKPD helpful. (C2) 

3. Through the structured sequence of practice questions in the E-

LKPD, I understand physics concepts better. (C3) 

4. The guided inquiry model makes learning more interesting for me. 

(C4) 

D. Perceived 

Conceptual 

Understanding 

1. The E-LKPD helps me understand physics concepts that were 

previously difficult. (D1) 

2. I find it easier to select the appropriate formula or concept when 

solving problems. (D2) 

3. I feel more confident in learning physics after using the E-LKPD. 

(D3) 

4. Learning via the E-LKPD helps me achieve better scores/grades. 

(D4) 

E. Motivation and 

Impression of the 

Learning 

Experience 

1. I feel more motivated to participate in physics lessons with the E-

LKPD. (E1) 

2. Learning through the E-LKPD makes physics feel more enjoyable. 

(E2) 

3. I would like future physics lessons to also use media like the E-

LKPD. (E3) 

4. Overall, I am satisfied with the learning experience using the E-

LKPD. (E4) 
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Before being used in the study, both instruments were evaluated through expert judgment 

involving two physics education lecturers and one senior high school physics teacher. The experts 

assessed the instruments using a four-point scale. The aspects and item statements used in the 

validation process are presented in Table 2 for the conceptual understanding test and Table 3 for the 

student response questionnaire. 

Table 2. Aspects and items of the test item validation sheet 

 Aspect  Item statement 

A. Content 

Appropriateness 

1. Alignment of test items with the intended cognitive levels (C1–C5). 

2. Alignment of test items with the specified learning objectives 

3. Alignment of test items with the scope of the teaching material 

B. Construction 1. Clarity of item formulation. 

2. Appropriateness of the item format according to standard test-writing 

principles. 

C. Language 1. Items are formulated in communicative, clear, and age-appropriate 

language. 

2. Accurate use of terminology. 

 

Table 3. Aspects and items of the student response questionnaire validation sheet 

 Aspect  Item statement 

A. Goal 

Appropriateness 

1. Appropriateness of the questionnaire for the intended purpose. 

2. Sufficiency of items to represent all aspects/constructs of the 

intended "student response." 

B. Item Relevance 1. Relevance of the items to the research objectives. 

2. Relevance of the items to the specified indicators (aspects). 

C. Language 

Clarity 

1. The wording of each item is clear and unambiguous. 

2. Suitability of terminology to students' linguistic ability and 

developmental level. 

 

Data Analysis Technique 

The expert assessment scores were analyzed to determine the content validity of the 

instruments using the Content Validity Index (CVI). CVI analysis was used to measure the level of 

agreement among experts regarding the relevance of each instrument item to the measurement 

objectives. For each item, expert ratings of 3 or 4 on the four-point scale were categorized as relevant 

(Wang & Sahid, 2024). The Item Content Validity Index (I-CVI) was calculated as the proportion of 

experts who rated the item as relevant to the total number of experts. Since the panel consisted of three 

experts, an item was considered valid when it achieved unanimous agreement (I-CVI = 1.00) (Polit et 

al., 2007; Wei, 2025) 

Due to limitations in time and access to the class, a separate pilot test of the instruments was 

not conducted prior to the main study. Therefore, the internal reliability of the conceptual 

understanding test was analyzed using the Kuder–Richardson 20 (KR-20) coefficient, while the 

reliability of the student response questionnaire was analyzed using Cronbach’s Alpha. The reliability 

analysis and item analysis were conducted based on the test and questionnaire data collected at the end 

of the learning implementation in the selected class. For the conceptual understanding test, item 

discrimination indices were also examined as part of the item analysis. For the student response 

questionnaire, corrected item-total correlations were analyzed to examine the consistency of each item 

with the overall scale. This approach provided an estimate of the instruments’ internal consistency 

within the specific context of the learning implementation. 

The data on students’ conceptual understanding were analyzed descriptively based on the 

post-test scores. Each correct answer was scored 1 and each incorrect answer was scored 0. The total 

score obtained by each student was then converted into a score on a scale of 0–100. The results were 

summarized using descriptive statistics, including the number of students, mean score, standard 

deviation, minimum score, and maximum score, to describe the level of students’ conceptual 
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understanding after the learning process. To facilitate interpretation, the mean score was classified into 

five categories: 90–100 = Very High, 80–89 = High, 65–79 = Moderate, 55–64 = Low, and 0–54 = 

Very Low. 

The student response questionnaire data were also analyzed descriptively using a four-point 

Likert scale. Since all questionnaire items were positively worded, the scoring was assigned as 

follows: Strongly Agree = 4, Agree = 3, Disagree = 2, and Strongly Disagree = 1. The mean score of 

students’ responses was calculated for each item, each aspect, and the overall questionnaire. Based on 

these mean scores, students’ responses to the implementation of Google Sites-based e-LKPD 

integrated with guided inquiry stages were classified into four categories: 3.26–4.00 = Very Good, 

2.51–3.25 = Good, 1.76–2.50 = Fair, and 1.00–1.75 = Poor. 

 

RESULTS AND DISCUSSION 

Instrument Validity and Reliability 

The research instruments, consisting of a physics conceptual understanding test and a student 

response questionnaire, were evaluated through content validity analysis using the Item Content 

Validity Index (I-CVI) before being used in the study. The test items were validated by three experts 

in terms of content appropriateness, construction, and language. The results of the validity analysis for 

each item, including the cognitive level, mean expert score, Item Content Validity Index (I-CVI), and 

validity decision, are presented in Table 4. 

Table 4. Content validity analysis for the test instrument 

Level Item 

No. 

Mean 

Total 

I-CVI 
Decision Level 

Item 

No. 

Mean 

Total 
I-CVI Decision 

C1 1 3.38 1.00 Valid C5 11 3.48 1.00 Valid 

C2 2 3.52 1.00 Valid C3 12 3.29 1.00 Valid 

C3 3 3.43 1.00 Valid C5 13 3.38 1.00 Valid 

C2 4 3.43 1.00 Valid C3 14 3.38 1.00 Valid 

C4 5 3.43 1.00 Valid C4 15 3.38 1.00 Valid 

C3 6 3.52 1.00 Valid C2 16 3.38 1.00 Valid 

C1 7 3.48 1.00 Valid C3 17 3.43 1.00 Valid 

C2 8 3.38 1.00 Valid C5 18 3.57 1.00 Valid 

C3 9 3.33 1.00 Valid C4 19 3.57 1.00 Valid 

C4 10 3.57 1.00 Valid C5 20 3.57 1.00 Valid 

 

The results in Table 4 showed that the 20 items of the physics conceptual understanding test 

obtained an Item Content Validity Index (I-CVI) value of 1.00. This result indicates complete 

agreement among the experts regarding the relevance and appropriateness of the test items for the 

intended measurement objectives. According to the I-CVI criterion for three experts (Du Wei, 2025; 

Polit et al., 2007), all test items were considered valid and suitable for use without substantial revision. 

The test items were developed by considering the alignment among the content, learning objectives, 

and the cognitive levels being measured. 

In addition to the I-CVI values, the mean expert scores across items ranged from 3.29 to 3.57. 

These scores show that the items were consistently rated highly in terms of content appropriateness, 

construction, and language. Although there were small differences across items, the overall ratings still 

support the content validity of the instrument. 

The content validity of the student response questionnaire was analyzed based on expert 

judgments of goal appropriateness, item relevance, and language clarity. The validity results for each 

questionnaire item, including the expert mean score, Item Content Validity Index (I-CVI), and validity 

decision, are presented in Table 5. 
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Table 5. Content validity analysis for the questionnaire instrument  

Item 

Code 

Mean 

Total 
I-CVI Decision 

Item 

Code 

Mean 

Total 
I-CVI Decision 

Item 

Code 

Mean 

Total 

A1 3.39 1.00 Valid C3 3.56 1.00 Valid A1 3.39 

A2 3.67 1.00 Valid C4 3.50 1.00 Valid A2 3.67 

A3 3.61 1.00 Valid D1 3.39 1.00 Valid A3 3.61 

A4 3.72 1.00 Valid D2 3.61 1.00 Valid A4 3.72 

B1 3.50 1.00 Valid D3 3.50 1.00 Valid B1 3.50 

B2 3.28 1.00 Valid D4 3.44 1.00 Valid B2 3.28 

B3 3.39 1.00 Valid E1 3.56 1.00 Valid B3 3.39 

B4 3.33 1.00 Valid E2 3.44 1.00 Valid B4 3.33 

C1 3.56 1.00 Valid E3 3.44 1.00 Valid C1 3.56 

C2 3.56 1.00 Valid E4 3.39 1.00 Valid C2 3.56 

 

Table 5 shows that all items in the student response questionnaire obtained an I-CVI score of 

1.00. These results indicate full agreement among the experts about the relevance of each statement to 

the measured response aspects. The mean expert scores ranged from 3.28 to 3.72. were assessed as 

clear, relevant to the research objectives, and written in language suitable for the students’ 

developmental level. Based on the I-CVI criterion and the mean expert scores, the questionnaire items 

were considered relatively uniform across the measured response aspects and were deemed valid and 

suitable for use in this study. 

The reliability analysis of the conceptual understanding test yielded a KR-20 coefficient of 

0.66. This implies that the test possesses enough internal consistency to be used in this study. In terms 

of the discrimination index, a total of 8 items have a discrimination index of 0.40 or higher, and 7 

items range from 0.20 to 0.29. Although 5 items have a discrimination index < 0.20, the test as a 

whole is still adequate for demonstrating variations in students’ conceptual understanding. 

The student response questionnaire yielded a Cronbach’s Alpha coefficient of 0.93, indicating 

very high reliability. The corrected item-total correlation values ranged from 0.42 to 0.88, showing 

that all items were positively related to the overall scale. These results suggest that the questionnaire 

was reliable for assessing students’ responses to the implementation of Google Sites-based e-LKPD 

integrated with guided inquiry. 

Based on these analyses, both the physics conceptual understanding test and the student 

response questionnaire met the content validity criteria and were considered suitable for use in the 

study. The test was used to obtain data on students’ conceptual understanding following the 

implementation of the learning activities, while the questionnaire was used to describe students’ 

responses to the use of the guided inquiry-integrated Google Sites e-worksheet. 

Physics Conceptual Understanding and Student Response 

After confirming the validity and reliability of the instruments, the main data were analyzed 

descriptively to examine students’ conceptual understanding and their responses following the 

implementation of the Google Sites-based e-LKPD integrated with guided inquiry in physics learning. 

The results of the conceptual understanding test were analyzed descriptively based on the 

post-test scores. Table 6 presents the descriptive statistics of students’ conceptual understanding 

following the implementation of the learning activities. 

Table 6. Descriptive statistics for the physics conceptual understanding test 

N Mean Standard Deviation Min Max 

25 82.8 13.70 60 100 

 

Table 6 shows that the 25 students obtained a mean score of 82.8, with a standard deviation of 

13.70, a minimum score of 60, and a maximum score of 100. Based on the interpretation criteria used 

in this study, the mean score falls into the High category. This result indicates that, following the 

implementation of the Google Sites-based e-LKPD integrated with guided inquiry, students in the 

study class generally demonstrated a high level of conceptual understanding of Newton’s Laws. 
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Although the average score reflects a high level of conceptual understanding for the class as a whole, 

the standard deviation and the range of scores indicate that conceptual understanding was not evenly 

distributed among all students. This variation suggests that while the learning design may have 

supported conceptual understanding at the class level, differences in students' learning pace, prior 

readiness, and learning participation may also influence the level of conceptual mastery achieved. 

The e-worksheet, which was designed around the stages of guided inquiry, seemed to help 

students learn more independently without having to rely on the pace of other groups. Students first 

watched a case-based video embedded in the e-worksheet, and they could control the speed or replay 

the video as needed. After that, they were asked to identify the problem and propose an initial 

hypothesis based on what they had observed. At the data collection stage, students worked on step-by-

step questions instead of doing a practicum, mainly because class time was limited. These questions 

acted as structured scaffolding, since each item was connected to the next and helped students build 

their understanding gradually.  

Next, students were guided to analyze the different cases presented in the questions in order to 

develop their understanding of Newton’s laws. After that, they checked their initial hypotheses and 

drew conclusions based on the concepts they had worked through. Comparing their initial hypotheses 

with the results of the analysis also seemed to help them reorganize their understanding and reduce 

misconceptions (Mamun, 2022; van Uum et al., 2017). In this process, students were encouraged to 

connect physical phenomena, predictions, evidence, and conclusions before moving to final answers. 

This may have helped them build a more meaningful understanding of Newton’s laws, rather than 

relying only on the conclusions of other groups. Previous studies have also shown that guided inquiry 

and structured scaffolding can promote deeper conceptual understanding and reflective engagement in 

science learning (Mamun, 2022; Mazidah et al., 2023; van Uum et al., 2017). 

Organizing the e-LKPD in a single digital platform seemed to help students follow the lesson 

more easily and use classroom time more efficiently. Through Google Sites, materials, videos, and 

tasks were available in one place, so students did not need to move between different media during 

learning (Culajara & Catalina, 2022; Data, 2022). This was especially useful in schools with limited 

facilities and instructional time, where guided inquiry can be difficult to manage in practice 

(Hermawati & Yulianto, 2025; Septiani & Krishantoro, 2025). In this study, Google Sites served a 

dual role: delivering content while also structuring the learning process. It helped students work 

through the inquiry stages in order and made the implementation of guided inquiry more manageable 

under existing classroom constraints.  

To complement the conceptual understanding test and questionnaire data, we also observed 

the time allocation of the six groups during the implementation of Google Sites-based e-LKPD. The 

time used by each group varied across the different stages of the activity, as presented in Table 7. 

 

Table 7. Time allocation by groups across guided inquiry stages 

Guided 

Inquiry Step 

Student Activity in the E-

Worksheet 

Group 

1 

Group 

2 

Group 

3 

Group 

4 

Group 

5 

Group 

6 

Group 

Identity 

Filling in student/group 

identity and reading the 

instructions for using the e-

worksheet 

1.00 

min 

1.00 

min 

1.00 

min 

1.00 

min 

1.00 

min 

1.00 

min 

Problem 

Orientation 

Observing the phenomena 

presented in the e-

worksheet 

1.19 

min 

1.12 

min 

1.8 

min 

1.8 

min 

1.24 

min 

1.12 

min 

Problem 

Formulation 

Formulating questions or 

problems in the e-worksheet 

based on the observed 

phenomena 

1.30 

min 

1.30 

min 

3.00 

min 

3.00 

min 

3.00 

min 

5.00 

min 

Initial 

Hypothesis 

Developing an initial 

hypothesis for the 

formulated problem 

 

2.00 

min 

2.00 

min 

4.00 

min 

3.00 

min 

2.00 

min 

4.00 

min 
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Data 

Collection 

Completing the structured 

exercises provided in the e-

worksheet 

16.00 

min 

28.00 

min 

36.00 

min 

38.00 

min 

15.00 

min 

23.00 

min 

Data 

Analysis 

Analyzing the structured 

tasks to develop 

understanding of Newton’s 

Laws 

15.00 

min 

20.00 

min 

33.00 

min 

30.00 

min 

20.00 

min 

29.00 

min 

Hypothesis 

Testing 

Examining the validity of 

the initial hypothesis based 

on the results of the data 

analysis 

8.00 

min 

6.00 

min 

7.00 

min 

14.00 

min 

4.00 

min 

13.00 

min 

Drawing 

Conclusions 

Drawing conclusions based 

on the learning objectives 

related to Newton’s Laws 

5.00 

min 

10.00 

min 

11.00 

min 

19.00 

min 

7.00 

min 

15.00 

min 

 

The observation data showed that the early stages of the activity, including group 

identification, problem orientation, problem formulation, and initial hypothesis development, were 

usually completed in a short time. By contrast, the groups spent most of their time on data collection 

and data analysis. Across the six groups, the average time was about 26 minutes for data collection 

and 24.5 minutes for data analysis. This means that the largest part of the lesson was used for working 

through the structured questions and discussing the concepts related to Newton’s Laws. These stages 

seemed to play an important role in conceptual understanding because students had to do more than 

just find information. They also had to connect the evidence from the tasks with the underlying 

concepts. The difference in time allocation suggests that students’ attention was focused more on 

understanding the concepts than on finishing the procedural parts of the activity. 

Table 7 also shows that the total time spent by each group to complete the e-LKPD varied, 

ranging from 49.49 minutes to 109.80 minutes. The largest differences were found in the time needed 

to complete the data collection, data analysis, and conclusion-drawing stages. This occurred because 

some groups needed more time than others to discuss and process the data. This variation may reflect 

differences in group dynamics, prior knowledge, or the speed with which students were able to 

interpret and negotiate conceptual meaning. This finding is relevant to the initial classroom condition 

identified during the preliminary observation, in which limited instructional time was one of the 

challenges in physics learning. Therefore, the observed time allocation provides supporting descriptive 

evidence that the implementation of the e-LKPD required careful time management, especially in the 

core inquiry stages. Although the one-shot case study design does not allow causal claims, these 

observations provide descriptive support for the interpretation that the guided inquiry-integrated e-

LKPD may have created conditions conducive to conceptual engagement and understanding. Taken 

together, these time-allocation patterns suggest that the Google Sites-based e-LKPD did not eliminate 

the time demands of guided inquiry, but helped organize those demands more visibly and manageably 

within classroom implementation. 

Students’ responses to the implementation of the Google Sites-based e-LKPD integrated with 

guided inquiry were analyzed descriptively based on the questionnaire scores. The results are 

presented in Table 8. 

Table 8. Student response analysis results 

 Aspect assessed Student 

response level 

Response category 

A. Accessibility and interface of the media 3.24 Good 

B. Clarity of material and instructions 3.33 Very good 

C. Guided inquiry learning process 3.34 Very good 

D. Perceived conceptual understanding 3.23 Good 

E. Motivation and impression of the learning experience 3.33 Very good 

Overall average 3.29 Very good 
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Table 8 shows that the overall mean score of student responses was 3.29 (Very Good). This 

indicates that students generally responded positively to the implementation of the Google Sites-based 

e-LKPD integrated with guided inquiry. The highest mean scores were obtained in the Guided Inquiry 

Learning Process aspect (3.34), Clarity of Material and Instructions (3.33) and Motivation and 

Impression of the Learning Experience (3.33), all in the Very Good category. These scores indicate 

that students had a positive view of the learning process, especially the way the inquiry stages were 

presented and carried out. Guided inquiry worksheets have been linked to active, student-centered 

learning and positive responses from both students and teachers (Fahyuni et al., 2019; Saputro et al., 

2020). Guided inquiry-based learning has also been associated with stronger student engagement, 

confidence, and learning performance in different contexts (Drastisianti et al., 2024; Nguyen et al., 

2024). 

Students rated the clarity and motivational aspects of the e-LKPD positively. The structured 

design of the e-LKPD helped students engage more confidently in the guided inquiry learning process. 

In guided inquiry learning, clear instructions and structured guidance can make it easier for students to 

move through each stage and stay involved during the lesson (Cao et al., 2021; Drastisianti et al., 

2024; Nguyen et al., 2024). This kind of support is also reflected in positive student responses to 

guided inquiry-based electronic materials and e-worksheets, particularly in terms of clarity, content 

organization, practicality, and support for learning motivation (Anisah & Nasrudin, 2023; Fahlevi & 

Maghfiroh, 2023; Fahyuni et al., 2019; Netriwati & Busmayaril, 2020; Selviandri et al., 2025). 

Students’ responses to the conceptual understanding aspect of the e-LKPD obtained an average 

score of 3.23 (Good). In general, students felt that the e-LKPD helped them understand physics 

concepts that had previously been difficult for them. It also helped them decide which formula or 

concept to use when solving problems and increased their confidence in learning physics. These 

responses were also consistent with the relatively high-test scores, which suggests that the e-LKPD 

helped support students’ conceptual understanding. Positive attitudes and active participation in 

guided inquiry learning have often been linked to stronger conceptual understanding (Drastisianti et 

al., 2024; Nguyen et al., 2024; Sotiriou et al., 2020).  

Students responded positively to the accessibility and interface aspect of the Google Sites-based 

e-LKPD during the learning process, with a mean score of 3.24 (Good). Classroom observation, 

however, a few practical difficulties were still noted, particularly when students navigated the pages or 

moved between learning components. This suggests that, while the platform was usable for guided 

inquiry activities, improvements in interface design and navigation would still be helpful. Google 

Sites-based and other web-based guided inquiry media have generally been reported as practical and 

appropriate for learning, although usability still needs improvement in some cases (Netriwati & 

Busmayaril, 2020; Nurlatifah & Jamil Suprihatiningrum, 2023; Padliah et al., 2025; Setiawan et al., 

2024). Google Sites has also been used to support interactive and multimedia-rich learning when the 

interface is designed carefully so that students can use it comfortably across devices (Faiz et al., 2025; 

Nurlatifah & Jamil Suprihatiningrum, 2023). 

Students responded positively to the Google Sites-based e-LKPD integrated with guided inquiry, 

as it helped create a digital learning environment that was structured, engaging, and manageable. 

Students generally experienced the learning activities in a favorable way through the inquiry process, 

clarity of instructions, and learning motivation of the e-LKPD. Guided inquiry-oriented e-worksheets 

and other electronic teaching materials have also been associated with positive learning experiences, 

student engagement, and conceptual understanding (Anisah & Nasrudin, 2023; Fahlevi & Maghfiroh, 

2023; Mahyuna et al., 2024; Netriwati & Busmayaril, 2020; Selviandri et al., 2025). When the inquiry 

stages clear and manageable, students are more likely to participate actively, exchange ideas with 

peers, and stay involved in tasks that require deeper thinking. In this sense, the response data help 

explain why the e-LKPD was able to support students’ conceptual understanding in the classroom. 

The findings of this study imply that Google Sites-based e-LKPD can function as a digital 

learning tool that helps teachers organize innovative learning stages and supports students in following 

the learning process more systematically, especially in schools with limited time and resources. The e-

LKPD also helps make classroom implementation more practical while keeping students engaged, 

because materials, videos, guiding questions, worksheets, and reporting tasks are provided on a single 

platform.  
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Several limitations were identified during the conduct of this study. The learning activities 

focused solely on conceptual understanding of Newton’s First, Second, and Third Laws. These 

activities did not yet cover analytical and calculation-based situations involving various forces, such as 

friction, tension, normal force, as well as other problem-solving contexts related to dynamics. Another 

limitation is that not all digital inquiry activities could be fully integrated into a single Google Sites 

interface. Some interactive virtual laboratory resources cannot be embedded and run directly on the 

platform, so they must be accessed via external links. Therefore, the implementation of Google Sites-

based e-LKPDs may vary depending on the physics topic and the extent to which the investigative 

stages can be supported by the platform. 

Future research could extend the use of Google Sites-based guided inquiry e-LKPD to physics 

topics that go beyond conceptual understanding and involve more analytical and calculation-based 

tasks, such as friction, tension, and normal force. It would also be useful to examine its use in other 

physics topics to see whether all stages of guided inquiry can be supported equally well through 

Google Sites. Since some interactive virtual lab resources cannot be embedded and run directly on the 

platform, further studies could explore alternative ways of integrating these activities more smoothly 

into the learning design. Future studies could also employ more rigorous designs, such as pretest-

posttest or comparison-group studies, to examine the contribution of Google Sites-based guided 

inquiry e-LKPD more comprehensively 

 

CONCLUSION 

This study showed that the implementation of Google Sites-based e-LKPD integrated with 

guided inquiry was associated with a high level of students’ conceptual understanding of Newton’s 

Laws in the selected class, as reflected in a mean test score of 82.8. Students also responded positively 

to the e-LKPD, with an overall mean response score of 3.29, particularly in the guided inquiry process 

and the clarity of materials and instructions. The observed time allocation across the six groups further 

showed that data collection and data analysis took the most time, indicating that guided inquiry still 

requires substantial classroom time even when it is supported by a more structured digital media. 
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