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Abstract This research aims to: (1) knowing the level of need for guided 

inquiry-based Learner Worksheets (LKPD) at Imelda Medan Private High 

School. (2) to know the design of LKPD based on guided inquiry on redox 

material. (3) knowing the feasibility of LKPD according to BSNP standards. (4) 

knowing the improvement of students' higher-level thinking skills and. (5) 

knowing the students' response to the guided inquiry-based LKPD on redox 

reaction material that has been developed. This development was carried out 

using the R&D method with the 4D development model (Define, Design, 

Develop, Disseminate). The instruments used are interview guidelines, LKPD 

validation sheets by validators, questionnaire sheets for students' responses to 

the developed LKPD. The results of this study indicate that the LKPD prepared 

has met the eligibility criteria according to BSNP standards validated by 

material experts and media experts who are UNIMED chemistry lecturers by 

obtaining a percentage value of 88.46% with the criteria "very feasible needs 

revision". The average value of students' higher order thinking skills after being 

taught using the developed LKPD was 83.48 with an n-gain value of 0.79 and 

the results of students' responses were 85.14% with "very good" criteria. So that 

overall the guided inquiry-based Learner Worksheet to improve students' 

higher-level thinking skills is feasible to use in the learning process, especially 

in redox reaction material. 

Article History 

Received: 26-03-2024 

Reviewed: 26-03-2024 

Published: 30-04-2024 

 

Key Words 

Development, 4D Model, 

Worksheet, Higher Order 

Thinking, Guided Inquiry, 

Redox Reaction. 

 

 

 

 
How to Cite: Br Tarigan, E., & Sugiharti, G. (2024). Development of Guided Inquiry-Based Learner 

Worksheets to Improve Higher Level Thinking Skills of Learners on Redox Reaction Material. Jurnal 

Teknologi Pendidikan : Jurnal Penelitian dan Pengembangan Pembelajaran, 9(2), 301-307. 

doi:https://doi.org/10.33394/jtp.v9i2.11188 

 

 https://doi.org/10.33394/jtp.v9i2.11188      This is an open-access article under the CC-BY-SA License. 

 

 

 

 

Introduction  
Education today is inseparable from 21st century competencies, where in this century 

learning will be student centered and there are competencies that students must have. To 

achieve these competencies, students are required to be able to actively and independently 

form 4C skills consisting of critical thinking, communication, collaboration, and creativity 

(Indarta, 2021). The importance of 4C for students is because there are thinking skills that 

must be the main focus so that the goal of mastering 21st century thinking skills/4C can be 

achieved. These skills are high-order thinking skills (HOTS) (Saido, et al. 2018). 

Carroll & Harris (2020) informed that Bloom, Krathwol, and Anderson's research 

shows that students have six levels of thinking, such as: remembering (CI); understanding 

(C2); applying (C3); analyzing (C4); evaluating (C5); and creating (C6). Of the six levels of 

mailto:endahputritarigan@gmail.com
https://doi.org/10.33394/jtp.v9i2.11188
https://doi.org/10.33394/jtp.v9i2.11188
http://creativecommons.org/licenses/by/4.0/


 

 

Jurnal Teknologi Pendidikan:  
Jurnal Penelitian dan Pengembangan Pembelajaran 
https://e-journal.undikma.ac.id/index.php/jtp/index  

         April 2024. Vol. 9 No. 2  

E-ISSN: 2656-1417 

P-ISSN: 2503-0602 

pp. 301-307 

 

Jurnal Teknologi Pendidikan Vol 9. No.2 (April 2024)  Copyright© 2024 The Author(s) Endah P. B. T. & Gulmah S.  302 
   

 
   
 

thinking, analyzing, evaluating and creating skills are standard indicators in higher order 

thinking skills. (Saregar, Latifah, & Sari, 2016). 

Chemistry subjects use a combination of theoretical and mathematical concepts so 

that higher order thinking skills need to be applied in chemistry learning. According to 

Astutik (2017), chemical concepts are tiered concepts from simple to higher-level concepts. 

Based on this statement, a correct understanding of the basic concepts is needed so that it can 

build an understanding of higher-level concepts. One of the concepts in chemistry that is 

tiered is the concept of Oxidation-Reduction Reaction (Redox). 

In addition, Harefa (2020) stated that current chemistry learning is still considered 

difficult by students, even though students have not tried to learn it. This mindset will have an 

influence on the cognitive, affective, and psychomotor domains of students. The impact is 

seen in research (Sugiharti, 2021) in the form of the lack of students' abilities when learning 

chemistry as evidenced by the average student learning outcomes at SMA Negeri 10 Medan, 

which still do not meet the minimum completeness criteria (KKM) so that later students will 

have difficulty when working on HOTS practice questions. In order for the learning process 

to be of high quality and in line with the learning objectives, teaching materials are applied. 

The selection of appropriate teaching materials is an important factor in honing students' 

higher order thinking skills. An example is the Learner Worksheet (LKPD). LKPD is one of 

the teaching materials that is often used but less developed so that it is less optimal in its use 

(Dewi, 2020). 

Learner Worksheet (LKPD) is one of the means to help and facilitate learning 

activities so that effective interaction between students and educators will be formed so that it 

can increase students' activities in improving their high-level thinking skills. The activity of 

solving problems in the LKPD which can later have an impact on improving the way of 

thinking including high-level thinking (Astuti, Danial, & Anwar, 2018). In the research of 

Verdina, Gani, & Sulastri (2018), entitled Improving students' higher order thinking skills in 

thermochemistry concept using worksheets based on 2013 curriculum shows that using 

student worksheets or LKPD can improve students' HOTS. 

Based on the results of interviews conducted by researchers with chemistry teachers at 

SMA Swasta Imelda Medan, it shows that some teachers have used LKPD during the 

chemistry learning process, especially on redox material. However, the LKPD used by the 

teacher is not the result of the teacher's development but the LKPD in the book, so it is not in 

accordance with the needs and conditions of students in improving their high-level thinking 

skills. In addition, the LKPD used by the teacher also has not touched on the relationship 

between the material and the context of students' lives. This causes the understanding of 

concepts received by students to be less well digested and less trained so that the students' 

higher-level thinking skills are still fairly low. 

An example of appropriate learning to be implemented in this problem is guided 

inquiry-based learning. Guided inquiry is one of the learner-centered learning models where 

the teacher's role is to direct learners to get new ideas through learning activities rather than 

explaining existing ideas (Yuzan and Jahro, 2022).  

The guided inquiry model also stimulates and strengthens students' higher order 

thinking skills. In the learning process with this model, learners are encouraged to think 

critically, analyze information, and find solutions to complex problems. This develops 
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higher-order thinking skills such as analysis, synthesis, evaluation, and a deeper 

understanding of the subject matter studied (Kanj, 2023). 

The development of guided inquiry-based LKPD is appropriate to try with the aim of 

improving students' higher order thinking skills.  LKPD based on guided inquiry has 

distinctive characteristics, namely consisting of guided inquiry stages, presenting 

investigation activities and questions designed to train students' higher order thinking skills 

(Firdaus & Wilujeng, 2018).  

The investigation activities are carried out by raising cases around students. The case 

provides an opportunity for learners to analyze phenomena that occur in the surrounding 

environment themselves, as well as apply the knowledge that learners have and provide 

solutions (Rachman, Ahsanunnisa, & Nawawi, 2017).

Research Methods  
The research conducted is included in development research that refers to the 

development of Research and Development (R&D) with the 4D research model which 

consists of 4 research stages namely Define, Design, Develop, Disseminate. This research 

produces products in the form of guided inquiry-based Learner Worksheets to improve 

students' higher order thinking skills on redox reaction material. This research was conducted 

at Imelda Medan Private High School which is located at Jalan Bilal No. 24, Pulo Brayan 

Darat I, East Medan District, Medan City, North Sumatra.  

The population in this study were all students of class X MIA at SMA Swasta Imelda 

Medan even semester of the 2023/2024 school year consisting of 3 MIA classes with a total 

population of 185 students. Sampling in this study was taken by purposive sampling 

technique, so students from class X MIA 1 were sampled with a total of 31 students. 

The instruments used in this research are test and non-test instruments. The test 

instrument used is 10 essay questions to measure students' higher order thinking skills.  While 

the non-test instrument used is a questionnaire for the feasibility of guided inquiry-based 

student worksheets according to BSNP (National Education Standards Agency) standards and 

a student response questionnaire. For non-test data analysis, the feasibility of BSNP-based 

module validation is shown in table 1 below. 

Table 1. Percentage Range and Feasibility Criteria 

Percentage Range Criteria 

81,25% - 100% very feasible 

62.5% - 81.24% feasible 

43.75% - 62.49% decent enough   

25% - 43.74% not feasible   

To determine the average level of answer scores from expert validators, this study 

used the following formula: 

Percentage value = (validator answer score/total value should be) x 100% (Kamelta, 2013). 

The aspects available in the LKPD validation questionnaire include: content 

feasibility, language feasibility, presentation feasibility and graphic feasibility. Analysis of 

learner response data is calculated with the same percentage using the formula above and 

then converted to the percentage result criteria in table 2. 
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Table 2. Percentage range of learner response questionnaire 

Percentage Range Criteria 

81,25% - 100% very good 

62.5% - 81.24% good 

43.75% - 62.49% good enough   

25% - 43.74% not good   

 

To determine the increase in students' high-level thinking skills after using the guided 

inquiry-based LKPD developed is higher than the thinking skills of students using LKPD in 

the textbook at school, the n-Gain test is used. The criteria for the test results if g < 0, 3: then 

the low category, 0, 3 ≤ g ≤ 0, 7: then the medium category, g> 0, 7: then the high category 

(Meltzer, 2002). 

 

Research Results and Discussion   
The main result of this research is a guided inquiry-based chemistry LKPD product to 

improve students' higher order thinking skills. This guided inquiry-based LKPD was 

developed using the 4D model which consists of 4 stages, namely defining, designing, 

developing, disseminating. 

At the defining stage, a needs analysis has been carried out through interviews with 

chemistry teachers which will then be designed at the design stage by going through the 

material selection and format selection stages. Furthermore, at the development stage, 

validation is carried out to media experts and material experts, as for the average percentage 

of validation results of media and material experts in the diagram below: 

 
Figure 1. Average percentage of validation results of media and material experts 

For the average of the guided inquiry-based LKPD assessment is in accordance with 

BSNP standards with an average percentage value of 88.46%, indicating that this LKPD is 

included in the "very feasible and needs revision" category. In line with previous research, 
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namely Noviani's research (2021) entitled "Design and trial of guided inquiry-based student 

worksheets (LKPD) on chemical bonding material". The resulting student worksheet has 

been tested by obtaining a validity level of 93.59% (very feasible) From these results, it 

identifies that the student worksheets tested are suitable to be used as additional teaching 

materials for teachers at school. Here are some guided inquiry-based LKPD designs that have 

passed the revision stage: 

                       
Figure 2. Inquiry-based LKPD designs 

In the final stage, namely the dissemination stage, the revised LKPD was 

disseminated to determine the magnitude of the increase in students' higher-level thinking 

skills and student responses after using LKPD in chemistry learning, especially redox 

material. The results of the dissemination stage obtained an increase in students' higher-level 

thinking skills with an n-gain value of 0.79 in the "medium" category. Based on previous 

research by Junita & Sugiharti (2023) entitled Development of STEM-based LKS on redox 

reaction material to improve students' HOTS, the resulting n-gain test value is 0.69 in the 

"medium" category where it can be concluded that the use of STEM-based LKS has a role in 

improving students' higher-level thinking skills. 

In addition to increasing students' higher order thinking skills, there was also a 

positive response from students to the LKPD developed with an average percentage value of 

85.14% in the questionnaire in the "very good" category. . In line with previous research by 

Sari & Jahro (2023) entitled Development of Guided Inquiry-Based Learner Worksheets 

(LKPD) to Improve Students' Critical Thinking Skills on the Material Composing Particles of 

Objects, it can be seen that students' responses to guided inquiry-based LKPD on the material 

composing particles of objects to improve students' critical thinking skills contain positive 

responses. This is shown through the average percentage figure of 74%. Based on the 

percentage results, it is included in the very interesting category. This guided inquiry-based 

LKPD is able to encourage student curiosity which is seen during the learning process with 

students often asking questions and finding out about something that is being faced. 

 

Conclusion  

Based on the results and discussion that has been presented, it can be concluded that 

the guided inquiry-based LKPD developed on redox reaction material has fulfilled the BSNP 

eligibility aspects with a score of 88.46% which is categorized as "very valid and needs 
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revision", as well as with its implementation which provides an increase in students in 

answering HOTS questions as evidenced by the results of the N-gain test which is worth 0.79 

and is categorized as "moderate" along with the positive response from students to the 

developed product which is marked with a value of 85,14% including in the "very good" 

category. 

 

Suggestion  

 Researchers suggest to chemistry teachers to use this developed LKPD on redox 

reaction material as a learning teaching material, because this LKPD has been declared very 

good and feasible to use in learning chemistry, especially on redox reaction material and is 

able to improve students' higher order thinking skills. 
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