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Abstract 

conditions of grade V students of SDN Kubangjati 02 have an impact on the low scores of 
computer-based national assessments and education report cards. To overcome this 
problem, a learning model was developed to stimulate students' critical thinking process by 
using Student Worksheets (LKPD) in differentiated learning through the inquiry learning 

model. This study aims to analyze the effectiveness of the LKS device in differentiated 
learning through the inquiry learning model to improve students' critical thinking processes 
and abilities. The type of research used is development research. The data collection 

techniques used are tests, interviews, questionnaires, and documentation. The data analysis 
techniques used are normality tests, homogeneity tests, paired sample t-tests, and N-Gain 
tests. The results of the practicality test of the developed LKS student response 
questionnaire were stated to be practical by students with an average score of 91.4 and 

were categorized as very good. The output results of "Paired Samples Correlations" obtained 
a Sig. value. of 0.000 < 0.05, so there is a difference in the average learning outcomes of 
the pretest and posttest, which means that the use of student worksheets with inquiry in 

differentiated learning can improve the critical thinking process of elementary school 
students. Conclusion: (1) Student worksheets with the inquiry learning model have been 
proven to be able to build student enthusiasm in differentiation learning, (2) Student 
worksheets with the inquiry learning model have been proven to be able to improve students' 

critical thinking processes in differentiation learning, and (3) Student worksheets with the 
inquiry learning model have been proven to be able to improve students' critical thinking 
skills in differentiation learning. 

 
 
INTRODUCTION 

The Pancasila Student Profile is a character and ability that is carried out in everyday life and 

brought to life in each individual student through school culture, intracurricular learning, projects that 

strengthen the Pancasila student profile, and extracurricular activities. The Pancasila student profile is 

in accordance with the vision and mission of the Ministry of Education and Culture (Kemendikbud, 2020). 

The characters in the Pancasila Student Profile that are currently the focus of the Indonesian 

Government include: (a) having faith, being devoted to God Almighty, and having noble morals; (b) 

being globally diverse; (c) working together; (d) being independent; (e) being a critical thinker; and (f) 

being creative (Aryanto et al., 2023). 

Critical thinking skills are very important in the formation of Pancasila students. Critical thinking is 

a deeper thinking skill that enables you to find solutions or answers to solve complex problems 

(Anggreani & Febriandi, 2023). The reality found in the field has not been in accordance with 

expectations. So far, attention to the development of critical thinking skills is still relatively low so that 

there is still an opportunity to explore critical thinking skills and their development. To face the challenge 
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of low ANBK scores for grade V students of SD Negeri Kubangjati 02, it is necessary to develop students' 

critical thinking skills to solve the problem. Critical thinking is very important in the learning process 

because it is seen as a process of skills and students' responsibilities to be involved in expressing 

opinions, evaluating, and reflecting to examine problems from the perspective faced and being able to 

draw conclusions (Alvi et al., 2016; Pratiwi & Setyaningtyas, 2020). 

Critical thinking skills are skills that are very much needed by someone to be able to face various 

problems faced in social and personal life. With 21st century skills helping students adapt well to a world 

that is constantly changing, one of which is critical thinking skills (Stelhe & Burton, 2019). Research 

shows that critical thinking skills have many benefits for education so that later when in educational 

units they are able to realize their abilities to produce competent students in accordance with 

educational goals (Syafitri et al., 2021). 

The Independent Curriculum trains students' freedom of opinion because the Independent 

Curriculum shares new colors in improving the previous curriculum. Freedom to learn is freedom of 

thought and the essence of freedom of thought must be in every teacher so that students experience 

changes in learning that are embedded in a socio-cultural context where students can learn and think 

critically (Febriyanti & Irawan, 2017). Critical thinking ability is a high-level thinking ability in solving a 

problem rationally. Critical thinking ability has 4 stages in solving a problem, namely the clarification 

stage, the assessment stage, the inference stage and the strategy stage (Dermawan & Maulana, 2023). 

The low literacy condition of fifth grade students of Kubangjati 02 Elementary School has an impact 

on the low scores of computer-based national assessments and education report cards. This is because 

students in the class are not yet able to think critically in solving computer-based national assessment 

questions. This condition is exacerbated because the open modules created by teachers still do not use 

appropriate student worksheets. Based on these problems, an approach is needed that can make 

students think critically in solving questions. The learning profiles of students are different from one 

another. Therefore, teachers need diagnostic assessments to determine the profile of each student so 

that teachers can vary the models and approaches in learning. Differentiated learning is an approach 

that can accommodate students' needs. Aspects of differentiated learning consist of process, content, 

product and learning environment. In differentiated learning, teachers have control over four areas, 

namely class content, process, product, and learning environment or atmosphere (Yati et al., 2023).  

The differentiation approach is often known as an instructional approach that helps teachers 

manage classes, lead classes, encourage and monitor students to have good learning abilities and 

outcomes for each student (Putra, 2021; Saprudin & Nurwahidin, 2021). One of the learning models 

that teachers can apply is the inquiry model, because the inquiry model directly involves students in 

learning activities in the sense that it focuses on students, and is suitable for application in natural 

science subjects (Khoury, 2022; Larasati, 2018). 

Research on the development of student worksheets with an inquiry learning model is a learning 

process with steps that emphasize students to think creatively, critically, responsibly, and confidently in 

seeking and finding answers to a problem. As for the integrated multidisciplinary learning approach to 

foster and improve the realization of independent learning curriculum objectives designed in accordance 

with 21st century skills (Laksana, 2021). Research conducted by Firdaus & Wilujrng stated that LKPD 

on the theme of Volcanic Eruptions based on guided inquiry is able to improve students' critical thinking 

skills (Firdaus & Wilujeng, 2018).  

The use of student worksheets also supports student learning activities in learning where initial 

learning activities are not only focused on the teacher but the teacher only acts as a facilitator and 

motivator. Students become the first subject in discovery activities so that students are able to digest 

learning concepts directly (Laili et al., 2019; Elviyasmi et al., 2024) 

The advantages of using student worksheets are that it makes it easier for teachers to carry out 

learning and students are more independent in learning and exploring and then carrying out written 

assignments to develop student worksheets. When compiling learning tools, teachers are required to 

use their creativity in order to achieve the desired meaningful learning. Through previous research, it 



Journal of Innovation and Research in Primary Education | 4(2), 2025 | 63-71 

65 

was found that the application of inquiry learning with the use of student worksheets can develop 

students' critical thinking and make students more active during learning (Nurhayatun, 2020), and can 

have a positive influence when facing a natural science problem so that they can develop students' 

ability to understand concepts (Laili et al., 2019). 

Differentiated learning is an effort to adjust the learning process in the classroom to meet the 

learning needs of each student individually. Teachers must be fair in meeting student needs. There are 

three strategies in implementing differentiated learning, namely: content differentiation, process 

differentiation, and product differentiation. Differentiated learning that pays attention to variations in 

learning styles can help create an inclusive learning environment that is responsive to students' learning 

needs. Based on the diversity of students' learning styles, the suggestion given is that educators pay 

more attention to students' learning styles and characteristics in differentiated learning. The goal is for 

students to be able to understand the material in depth and achieve learning goals (Tomlinson, 2016). 

Student worksheets are one of the teaching materials designed by teachers and consist of 

materials, instructions for completing questions, and practice questions (Hasanah et al., 2023). 

Hardiansyah's research states that interactive LKPD based on Liveworksheets can be categorized as 

good and suitable for use in differentiated learning (Hardiansyah et al, 2023). 

The student worksheets provided are in accordance with the material taught and are easy for 

students to understand, but the form of the student worksheets is less attractive because it only contains 

writings. Overall, the teacher has taught well, but the learning model used is not optimal in improving 

students' critical thinking. From these conditions, the researcher intends to develop student worksheets 

using the inquiry learning model in differentiated learning to improve students' critical thinking processes 

and abilities. 

The inquiry learning model is a learning model that is centered on students regarding the process 

of learning natural sciences to obtain an objective picture (Widayati et al., 2018; Toyibu & Faizah, 2021). 

The inquiry learning model can also help students to develop the scientific discipline and intellectual 

skills needed to ask questions and find answers based on their curiosity (Rangkuti et al., 2018). The 

inquiry learning model emphasizes that students are able to find out for themselves the problems given 

by the teacher and this model is considered appropriate for application in education in Indonesia 

(Suryani et al., 2018; Aryawati et al., 2023). 

 

METHODS 

This research is an educational development research that aims to develop an Inquiry Learning 

strategy. Educational development research includes the development process, product validation, and 

product trials. Research and development aims to produce new products through the development 

process. Research and development products in the field of education can be in the form of models, 

strategies, media, equipment, books, modules, evaluation tools, and learning devices such as curriculum 

and school policies (Mulyatiningsih, 2018). 

Research and development or R&D is one type of non-experimental quantitative research. Research 

and development is a research method used to produce a particular product and test the effectiveness 

of the product. In order to produce a particular product, research is used that is in the form of needs 

analysis (qualitative methods are used) and to test the effectiveness of the product so that it can 

function in real terms, research is needed to test the effectiveness of the product (experimental methods 

are used) (Sugiyono, 2017). 

The research design that will be used is the design developed by Borg and Gall. This design 

contains systematic steps so that the product being developed reaches the eligibility standard. There 

are 10 steps taken in developing this design. In this study, only 8 stages were used due to the limitations 

of the researcher. 
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Figure 1. R&D Steps Borg and Gall (Sugiyono, 2017) 

 

The next step taken is to collect various data and information that can be used as material for 

planning a product to solve the problem (Sugiyono, 2017). At this stage, researchers collect data in the 

form of questionnaires that analyze the needs of teachers and students for the expected product. 

The instruments used in this study include: (1) learning devices, (2) teacher and student needs 

questionnaires, (3) teacher and student response questionnaires, (4) expert validation sheets, (5) 

pretest and posttest questions. The instruments were then tested for validity by experts and 

practitioners. 

Reliability shows the understanding that an instrument is sufficiently trusted to be used as a data 

collection tool because the instrument is good. A good instrument is not tendentious in nature that 

directs respondents to answer certain answers. A reliable instrument produces data that can also be 

trusted (Arikunto, 2018). The following are the results of the reliability test. 

 

Table 1. Reliability Test Results 

Reliability Statistics 

Cronbach’s Alpha Part 1 Value .817 

  N of Items 8a 
 Part 2 Value .772 
  N of Items 7b 

 Total N of Items 15 
Correlation Between Forms .762 
Spearman-Brown Coefficient Equal Length .865 

Unequal Length .865 
Guttman Split-Half Coefficient .857 

 

Based on the reliability test of 15 questions, the calculated r result was 0.857 while the table r was 

0.444, so the 15 questions were declared reliable and entered the very high category. Furthermore, 15 

trial questions were tested for the level of difficulty of the questions. 

The data collection techniques used in this study were tests, interviews, questionnaires, and 

documentation. A test is an instrument in the form of a series of questions, worksheets, or the like that 

is used to measure the knowledge, skills, abilities, and talents of research subjects (Uno, 2019). 

Interviews are used as a data collection technique when researchers want to conduct preliminary studies 

to find problems that need to be researched, and also when researchers want to know things from 

respondents in more depth and the number of respondents is small (Sugiyono, 2017). A questionnaire 

is a data collection technique carried out by giving a set of written questions or statements to 

respondents to answer (Sugiyono, 2017). Documentation means written items. In implementing the 

documentation method, researchers investigate props such as Asturo, glue, cardboard, and so on 

(Arikunto, 2018). 

The form of data obtained in the study is quantitative and qualitative data. The validity of the 

student worksheets is obtained from validation by experts and practitioners. Comments, suggestions 

and input from the validator include qualitative data. In the field trial, data was collected using 
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questionnaires and tests. Some assumption tests carried out include: normality test, homogeneity test, 

paired sample t-test, and N-Gain test. 

 

RESULTS AND DISCUSSION  

Based on the results of interviews with grade V teachers, the problems found were that students' 

critical thinking skills were still low and the development of student worksheets was still lacking. The 

student worksheets used were less varied, the student worksheets presented contained more writing 

so that children were bored, and the student worksheets had not been developed with inquiry learning. 

Students' needs for student worksheets include: students' initial understanding, critical thinking, 

and the appearance of student worksheets. Based on the analysis of student needs, 10 students 

considered learning the water cycle material to be less enjoyable, 20 students considered the water 

cycle material to be difficult for students to understand, 8 students concluded that the water cycle 

material was less able to stimulate students to think critically, and 27 students prefer student worksheets 

that are illustrated, colored and complete with instructions for completing them. 

Teachers' needs for student worksheets include: content, language, and appearance of student 

worksheets. Teachers need complete and attractive student worksheets that contain division 

instructions for students according to their learning needs. Teachers agree that student worksheets are 

arranged with an attractive design and language that is easy for students and teachers to understand 

so that the learning carried out can run according to the learning needs of students. 

The developed student worksheets have the advantage of more complete instructions and 

presentations according to the needs of the students. The student worksheets are made in 2 types, 

namely the first student worksheet for students under guidance and the second for students who are 

already proficient. The student worksheets for guidance are specially designed so that students are able 

to understand each teacher's instructions so that the explanation is more detailed. The worksheets for 

advanced students are shorter and more concise because students are already able to digest what steps 

must be taken according to what is contained in the student worksheet. 

The student worksheet was assessed by two experts and one practitioner. Based on the assessment 

results, the student worksheet was suitable for use because it obtained a percentage of more than 

70.01%,  according to the validation criteria (Akbar, 2015). Based on the results of the assessment of 

validators 1, 2, and 3 on the student worksheet, the score was 78 or 88.6%. The following is a graph 

of the results of the material validation by the validator. 

 
Figure 2. Validation Graph against Material Aspects 

 

Based on the validator's assessment of the development of student worksheets, it can be seen that 

the student worksheets are included in the very valid level because they obtained a value of 88.6%. 

Based on this, the student worksheets are suitable for use in learning. Suggestions and comments from 

validators 1, 2, and 3 have been improved through the revision process. The design of the student 

worksheet after revision was made into 2 student worksheets, namely the guided student worksheet 

and the expert student worksheet. 
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The results of the practicality test of the student response questionnaire to provide an assessment 

of the development of student worksheets were made by covering aspects including: ease of use, 

attractiveness of presentation, benefits of student worksheets, and positive user responses. Based on 

the average value of the practicality test, it can be concluded that the developed student worksheets 

were declared practical by students with an average value of 91.4 and were categorized as very good. 

As for individual data in the readability test, student data with an interval value of X > 90 obtained a 

good category of 8 respondents or 30%. While students who obtained an interval of X < 91 with a very 

good category were 19 respondents or 70%. 

The teacher response questionnaire to determine the practicality of the developed student 

worksheets was made by covering several aspects including: presentation of material, suitability of 

material to the curriculum, presentation of material content, and language and readability of the 

material. The student worksheets developed according to the practicality response obtained a score of 

95 with a very good category. Based on peer assessment, a score with an interval of 92 was obtained 

with a very good category. So it can be concluded that the student worksheets are very good to be 

used to help students improve their critical thinking process. 

The activities carried out before the implementation of learning are students working on questions 

for the pretest. The pretest is carried out to determine students' critical thinking skills before learning 

using the developed student worksheets. After learning, students use the developed student worksheets 

to work on the posttest questions. 

Testing the effectiveness of student worksheets can be known by using normality tests and 

homogeneity tests. The recapitulation of the results of the normality test on the pretest and posttest 

scores can be seen in the table 2. 

 

Table 2. Normality Test of Pretest and Posttest Values of Experimental Class 

 

POSTES 

Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 

PRETEST 1 .175 27 .033 .872 27 .003 

2 .302 27 .000 .811 27 .000 

a. Lilliefors Significance Correction 
 

Based on the results of the normality test (table 2), the Shapiro-Wilk statistical value is 0.872. 

Because the Shapiro-Wilk statistical value is > 0.05, it can be concluded that the pretest and posttest 

questions are normally distributed. 

The homogeneity test used is the Levene test. The results of the homogeneity test are as follows. 

 

Table 3. Homogeneity Test of Pretest and Posttest Values of the Experimental Class 

 Levene Statistic df1 df2 Sig. 

postes Based on Mean 4.325 1 52 .082 

Based on Median 3.045 1 52 .087 

Based on Median and with 

adjusted df 

3.045 1 50.454 .087 

Based on trimmed mean 4.241 1 52 .084 

 

Based on the results of the homogeneity test (table 3), the Sig. value is 0.082 > 0.05. So the 

variance of the two groups of data populations is the same (homogeneous). 

Paired Sample T-Test was conducted to determine whether there was a difference in the use of 

student worksheets in improving students' critical thinking skills. By using SPSS, the results were 

obtained as in the table 4. 
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Table 4. Paired Sample T Test Results 

 N Correlation Sig. 

Pair 1 VAR00001 & VAR00002 27 .255 .009 

 

Based on the output results of "Paired Samples Correlations" (table 4) obtained a Sig. value of 

0.000 <0.05, then H0 is rejected and H1 is accepted. So there is a difference in the average learning 

outcomes of the pretest and posttest which means that the use of student worksheets with Inquiry in 

differentiated learning can improve the critical thinking process of elementary school students. 

The effectiveness of student worksheet development was analyzed using the N Gain test. The N 

Gain test is used to calculate the extent to which students' critical thinking skills have increased. Based 

on the data obtained, the N Gain of students' critical thinking skills has increased as seen from the 

pretest and posttest scores. N Gain analysis of critical thinking skills with an average n-gain value of 

0.72. This value is included in the high category. 

The results of the study were declared valid by experts and practitioners for use in science learning. 

There are two aspects assessed, namely the aspects of student worksheets and evaluation questions. 

Student worksheets consist of aspects of learning, materials, and conformity to instructions, basic 

competency indicators, and appearance. Thus, from the aspect of validity, the developed student 

worksheets are suitable for use in science learning to improve students' critical thinking skills.  

The steps of inquiry learning can guide students to be more careful and appreciate the learning 

process to find and solve critical thinking problems and find innovative ideas. The student worksheets 

developed are categorized as good, namely regarding the use of language, sentence structure, 

simplicity, and in accordance with student development so that they are easy to understand (Widyantini, 

2017). 

These advanced and guided inquiry student worksheets are specifically designed to be easily 

accessible to students and teachers with an attractive appearance, full of bright colors, and complete 

instructions for use according to student needs. The student worksheets used have language quality 

that is easy for students to understand, the sentence structure is clear and unambiguous. 

  

CONCLUSION 

Student worksheets with an inquiry approach to differentiated learning that have been developed 

have been proven valid with a very valid category according to experts and practitioners. This is proven 

by the use of student worksheets that can build student enthusiasm in learning activities at school on 

the water cycle material. 

Student worksheets with the developed inquiry approach have proven to be practical with a very 

good category. This can be seen from the enthusiasm of students and teachers in using student 

worksheets developed in learning and feels more enthusiastic. Class conditions become more conducive 

for both students and teachers so that learning indicators can be achieved well. 

The developed student worksheets have proven to be effective in improving students' critical 

thinking processes. This can be seen in the experimental class that received treatment so that the post-

test score was greater than the control class that did not receive treatment on the topic of the water 

cycle.  
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