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Abstract: This study aims to analyse the effect of the guided inquiry learning model on 
the understanding of science concepts among seventh-grade students regarding motion 
and force material according to the Merdeka Curriculum. The research used a quasi-
experimental method with a non-equivalent control group pretest-posttest design. The 
sample consisted of 56 seventh-grade students from SMPN 2 Narmada, selected using 
cluster random sampling technique, with class VII A serving as the control group and 
VII B as the experimental group. The research results show that the average post-test 
score of the experimental class (70.54) is higher than that of the control class (51.43), and 
there is a significant difference based on the independent t-test (p < 0.05) using the IBM 
SPSS 23 application. The improvement in students' conceptual understanding is 
indicated by an N-Gain value of 0.5078, which falls into the moderate category. This 
confirms that the guided inquiry learning model has a positive effect on students' 
understanding of science concepts. 
 

Keywords: Conceptual Understanding, Guided Inquiry Learning Model, Motion and 
Force 

  

Introduction 
 
Education is about shaping quality human beings 

with noble character who are able to adapt to the times 
(Suraji & Sastrodiharjo, 2021). In the 21st century, 
education graduates are expected to have a broad 
perspective and the ability to keep up with the rapidly 
developing science and technology (Hakim & Darojat, 
2023; Budiyono & Haerullah, 2024). This development 
demands a learning process that involves active 
interaction between students, teachers, and various 
learning resources. An active and supportive learning 
environment will help students form attitudes, expand 
their knowledge, and develop skills (Izzatika et al., 
2023). 

Science subjects play an important role in helping 
students understand various natural and life 
phenomena. IPA encompasses three main aspects: as a 
product in the form of a collection of scientific 
knowledge, as a process that emphasizes scientific 

methods of working through observation and 
investigation, and as an attitude that fosters motivation 
and curiosity in learning (Sakdiah et al., 2018; Ozkan & 
Dökme, 2024). Therefore, learning strategies that 
actively involve students in constructing knowledge are 
essential for deepening their understanding of science 
concepts. This research aims to examine the impact of 
implementing learning models as a form of innovation 
in science education. 

Low student learning outcomes are often related to 
a weak understanding of the concepts. Conceptual 
understanding is an important foundation that students 
must master for meaningful learning to take place 
(Reswara et al., 2024). Concepts not only serve as theory 
but also help students explain and predict various 
scientific phenomena (Pahru et al., 2023). However, 
science learning that is still dominated by conventional 
and teacher-centered models, and overemphasizes 
calculation aspects, often makes learning less contextual 
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and unrelated to students' real-life experiences (Dewi & 
Wulandari, 2021). 

Based on the results of observations and analysis of 
learning outcomes at SMPN 2 Narmada, students' 
understanding of science concepts is still considered 
low. This condition highlights the need for learning 
innovation through the application of appropriate 
strategies and models so that science is not seen as a 
difficult subject. Additionally, the learning model 
implemented must align with the Merdeka Curriculum, 
which emphasizes student activity in the learning 
process. One learning model considered relevant to 
these characteristics is the guided inquiry learning 
model. 

 The guided inquiry learning model allows 
students to conduct structured experiments, collect data, 
and draw conclusions based on their own observations 
(Ngilmaya et al., 2021; Sutarningsih, 2022). In this model, 
the teacher acts as a facilitator who guides the 
exploration process to keep students focused, active, and 
responsible for their learning activities (Mustika et al., 
2021; Roslina, 2023). The application of the guided 
inquiry model has proven effective in improving science 
process skills, problem-solving abilities, and scientific 
communication through direct concept discovery 
activities (Faizin et al., 2024; Novitasari & Budijastuti, 
2020). 

This research aims to determine the effect of 
implementing the guided inquiry learning model on 
science subjects at the junior high school level, 
specifically on the motion and force material, referring 
to the Merdeka Curriculum. By implementing this 
model, students not only receive concepts theoretically 
but also actively participate in the experimental process 
using scientific steps. This constructivist and contextual 
learning approach encourages students to explore 
knowledge independently (Angraini et al., 2024; Arega 
& Hunde, 2025). 

Numerous studies have demonstrated the 
effectiveness of the guided inquiry learning model in 
enhancing science process skills and conceptual 
understanding. However, research specifically 
integrating this model with the demands of the merdeka 
curiculum on motion and force material at the junior high 
school level is still limited. Therefore, the novelty of this 
research lies in the empirical testing of the guided 
inquiry learning model adapted to the principles of the 
Merdeka curiculum to improve students' understanding 
of science concepts, specifically at SMPN 2 Narmada. 
This research is expected to provide a solution to 
conventional learning that lacks student engagement by 
adopting a more contextual and real-world experience-
based learning approach (Ajeng Ayuningtias & 
Rukmana, 2023). 

In conclusion, this research makes a significant 
contribution by connecting scientific research findings 
with educational practice through the implementation of 
the guided inquiry learning model. This model provides 
solutions to various pedagogical constraints faced by 
students when learning science. It is hoped that this 
model will produce meaningful learning and align with 
the development of 21st-century skills. 

 

Method 
 

The type of research used is a Quasi-Experimental 
Design. A quasi-experiment is an experimental method 
that involves treatment implementation, impact 
measurement, and the use of experimental units, but 
does not employ randomization in determining 
comparison groups. Therefore, conclusions about 
changes are drawn from differences in treatment 
outcomes (Abraham & Supriyati, 2022). The specific 
design used in this study is the Non-Equivalent Control 
Group Design. In this design, samples are given a pretest 
before the treatment so that the influence of the 
treatment can be more accurately identified by 
comparing conditions before and after the intervention. 
The quasi-experimental method, specifically a Non-
Equivalent Control Group Design, was used to measure 
the impact of the guided inquiry model. The study 
involved 56 seventh-grade students from SMPN 2 
Narmada, selected through cluster random sampling. 
Two classes, VII A (control group) and VII B 
(experimental group), were compared, with each group 
receiving different instructional models. 

 
Table 1. Research Design 
Class Pre-test Treatment Post-test 

Experimental O1 𝑋1 O3 
Control O2 𝑋2 O4 

(Abraham & Supriyati, 2022) 
Explanation:  
O1, O2: before observation, pretest 
𝑋1, 𝑋2 : experiment, control  
O3, O4 : after observation, posttest 

 
This research was conducted at SMPN 2 Narmada, 

Narmada District, West Lombok Regency, West Nusa 
Tenggara (NTB). The study population consisted of all 
seventh-grade students at SMPN 2 Narmada in the 
2024/2025 academic year. The total number of seventh-
grade students was 71, divided into three classes. A 
sample is defined as a smaller part of the population, 
representing the whole (Mulyani R. Sri, 2021). The 
sampling technique used in this study was cluster 
random sampling, which is a method where everyone 
has an equal opportunity to be selected as a research 
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subject. As a result, Classes VII A and VII B, totaling 56 
students, were chosen as the research sample. 

The research instrument was a concept-
understanding test in the form of written essay 
questions. To measure students’ conceptual 
understanding, the test items were developed based on 
the indicators of conceptual understanding to be 
assessed, namely: interpreting, exemplifying, 
classifying, summarizing, inferring, comparing, and 
explaining (Rohmah et al., 2020). The five essay 
questions used were tested for validity and reliability 
using SPSS (Statistical Product and Service Solution) 
version 23 to ensure that the items covered all aspects of 
conceptual understanding intended to be measured. The 
product–moment correlation values ranged from 0.663 
to 0.812, greater than the table value of 0.334 (for N = 35), 
indicating that the items were valid. Reliability testing 
was also conducted to ensure accuracy and consistency 
of the test instrument. A test can be considered reliable 
if it demonstrates high reliability (Ardiansyah Jailani & 
Risnita, 2023). Based on the results, the Cronbach’s 
Alpha (α) value of the essay test was 0.797, higher than 
0.334, indicating that all pretest and posttest data from 
the five essay questions were reliable. 

This study aimed to systematically evaluate the 
implementation of the guided inquiry learning model. 
The instruments were designed to assess the 
improvement of students’ conceptual understanding 
before and after the treatment. The learning outcome 
data was first analyzed to meet the requirements for 
hypothesis testing, including normality and 
homogeneity tests. Normality was tested using either 
the Kolmogorov–Smirnov or Shapiro–Wilk test; in this 
study, Shapiro–Wilk was used because the sample size 
was less than 30. The tests were conducted using SPSS 
version 23 with a significance level (α) = 0.05. Based on 
the decision criteria, the null hypothesis of normality 
was not rejected if Sig > 0.05. Homogeneity testing was 
conducted on the students’ initial data (pretest) using a 
variance test (Mulyani R. Sri, 2021). Finally, hypothesis 
testing was carried out using an independent t-test in 

IBM SPSS 23. This test was applied to compare the mean 
scores of two groups, namely the data before and after 
the treatment. 

In addition, the N-Gain score was used as an 
indicator to measure the extent of improvement in 
students’ conceptual understanding after the treatment. 
All statistical analyses were conducted using IBM SPSS 
23. The classification of N-Gain scores is presented as 
Table 2. 

 
Table 2. N-Gain Criteria 
Interval Category 

g > 0.7 High 
0.3 ≤ g ≤ 0.7 Moderate 
g < 0.3 Low 

 
If the N-Gain value is greater than 0.7, the 

improvement in conceptual understanding falls into the 
high category; if the value is between 0.3 and 0.7, it is 
classified as moderate; and if it is less than 0.3, it is 
classified as low. With this systematic research design 
and procedure, the study is expected to produce valid 
and reliable data, thereby providing credible evidence 
regarding the effectiveness of the guided inquiry 
learning model in improving students’ conceptual 
understanding. 
 

Results and Discussion 
 

This study employed a quasi-experimental design 
using a Non-Equivalent Control Group Design to 
compare students’ conceptual understanding. The initial 
step involved constructing pretest and post test items 
based on the learning objectives to measure students’ 
understanding of the topic motion and force. These items 
had already undergone validity and reliability testing. 
Prior to hypothesis testing, a normality test was 
conducted to ensure that the collected data were 
normally distributed. In this study, the normality test 
was performed using SPSS version 23, with the decision 
rule that data are normally distributed if Sig > 0.05. 

Table 3. Results of Normality Test 
 Class Kolmogorov-Smirnova Shairo-Wilk 

Statistic Df Sig Statistic Df Sig 

Concept 
Understanding 

Experimental Pretest .120 28 .200* .978 28 .788 
Experimental Posttest .148 28 .120 .959 28 .327 

Control Pretest .127 28 .200* .937 28 .090 
Control Posttest .153 28 .090 .955 28 0.270 

 
Based on the table, it can be seen that for the 

experimental class pretest, the significance value of the 
Shapiro–Wilk test was 0.788, and for the experimental 
class posttest it was 0.327, according to the SPSS output. 
For the control class, the pretest value was 0.090 and the 

posttest value was 0.270. Since all Sig values were 
greater than 0.05, the assumption of normality was 
fulfilled. In other words, the distribution of pretest and 
posttest scores in both the experimental and control 
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classes can be considered normal. Thus, the study could 
proceed with parametric analysis (Usmadi, 2020). 

Furthermore, one of the requirements for 
parametric statistical analysis is the homogeneity test, 
which determines whether the variances between 

sample groups are equal. In SPSS, Levene’s test is used 
to test homogeneity. The null hypothesis of Levene’s test 
states that the variances across groups are equal, and the 
data are considered homogeneous if the calculated p-
value is greater than 0.05 

 
Table 4. Results of Homogeneity Test 
 Levene Statistic df1 df2 Sig. 

Concept 
Understanding 

Based on Mean 2.920 1 54 .093 
Based on Median 2.695 1 54 .106 
Based on Median and with adjusted df 2.697 1 52.796 .108 
Based on trimmed mean 2.954 1 54 .091 

 
Table 5. N-Gain 
 N Minimum Maximum Mean Std. Deviation 

N-Gain 28 .00 .80 .5078 .19483 
Valid N (listwise) 28     

 
Based on Table 2 and the N-Gain classification 

criteria, the average N-Gain score of 0.5078 with N = 28 
indicates a moderate category. 

From Table 6, the highest score in the experimental 
class was 90, compared to 80 in the control class, while 
the lowest score in the experimental class was 60 and 
only 10 in the control class. The average score of the 

experimental class was 70.54, whereas the control class 
obtained an average of 51.43. 

 

Table 6. Posttest Results of Conceptual Understanding 
in the Experimental and Control Classes 

Class N Highest 
score 

Lowest 
score 

Average 

Experimental 28 90 60 70.54 
Control 28 80 10 51.43 

Table 7. Independent Sample Test 
 Levene's Test 

for Equality of 
Variances 

t-test for Equality of Means 

F Sig. t Df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Concept 
Understanding 

Equal variances 
assumed 

2.920 0.093 4.423 54 .000 19.107 4.320 10.446 27.769 

Equal variances not 
assumed 

  4.423 52.746 .000 19.107 4.320 10.441 27.773 

 
        The research results indicate that the 

significance value p (0.000 < 0.05) signifies a significant 
influence of the guided inquiry learning model on the 
understanding of science concepts among seventh-grade 
students at SMPN 2 Narmada. The average concept 
understanding score increased from 41.96 on the pretest 
to 72.68 on the posttest. This increase indicates that 
learning with the guided inquiry model is able to 
significantly improve students' conceptual 
understanding, which is in line with the findings of 
Latukau (2022) who reported an improvement in 
conceptual understanding through inquiry-based 
learning. 

The guided inquiry learning model places students 
at the center of learning, where the learning process 
emphasizes direct experience through investigation and 

experimentation, rather than mere memorization. This 
approach aligns with constructivist theory, which states 
that knowledge is actively constructed by learners 
through real-world experiences, with the teacher acting 
as a facilitator guiding the learning process through 
directed questions (Lestari et al., 2024; Liu et al., 2022). 

The application of the guided inquiry model to 
motion and force material encourages students to actively 
connect concepts with everyday life problems. Through 
scientific steps such as problem formulation, hypothesis 
development, experiment execution, and data analysis, 
students can clarify concepts that were previously less 
understood, such as the difference between distance and 
displacement. This process not only enhances 
conceptual understanding but also trains critical 
thinking and problem-solving skills, which are essential 
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for 21st-century learning (Sinuraya et al., 2024; Faizin et 
al., 2024). 

The results of the posttest value comparison show 
that the experimental class using the guided inquiry 
model obtained an average score of 70.54, which is 
higher than the control class using conventional learning 
with an average score of 51.43. This difference confirms 
that the guided inquiry model is more effective in 
improving science concept understanding compared to 
conventional learning. This finding is consistent with 
previous research stating that guided inquiry learning 
helps students become more skilled in observation and 
more understanding of science principles, thus 
increasing students' conceptual understanding (Sitorus 
Pane et al., 2023; Wangdi et al., 2020). 

The guided inquiry learning model also increases 
student engagement and motivation, as highlighted by 
Muksin & Ali (2025) and Nuriatus Sholikhah et al. 
(2025). This process helps students better understand 
concepts in the topic of motion and force. By conducting 
experiments, students realize that motion and force are 
not merely abstract theoretical concepts, but rather 
science topics closely connected to real-life situations. 
This is consistent with Sukarelawan et al. (2024), who 
emphasized that guided inquiry makes science learning 
more meaningful, engaging, and directly related to 
students’ daily experiences. is consistent with 
Sukarelawan et al. (2024), who emphasized that guided 
inquiry makes science learning more meaningful, 
engaging, and directly related to students’ daily 
experiences. 

The N-Gain test results show an average value of 
0.5078, which falls into the moderate category. This 
indicates a fairly effective improvement in concept 
understanding through the application of the guided 
inquiry model. This finding is supported by the results 
of the Independent T-Test, which showed a significant 
difference between the experimental and control groups 
(p < 0.05). Thus, statistically and pedagogically, the 
guided inquiry model has been proven to have a positive 
impact on students' conceptual understanding. 

In the context of the Merdeka Curriculum, the 
results of this research provide practical contributions 
by demonstrating that the guided inquiry learning 
model aligns with the principles of learning that 
emphasize student activity, meaningful learning, and 
the strengthening of critical thinking skills. This model 
can be a relevant alternative science learning strategy to 
help students understand science concepts more deeply 
through contextual and real-world problem-based 
learning experiences. In conclusion, the application of 
the guided inquiry learning model has been proven to 
be more effective than conventional learning in 
improving students' understanding of science concepts. 
These findings support constructivist theory, which 

emphasizes the importance of direct learning 
experiences and active student involvement in 
knowledge construction (Faizin et al., 2024), and 
reinforce the relevance of using the guided inquiry 
model in implementing the Merdeka Curriculum. 

 

Conclusion 
 

Based on the research findings, it can be concluded 
that the guided inquiry learning model has a significant 
effect on students’ science conceptual understanding of 
science. This is supported by the hypothesis testing of 
pretest (before treatment) and posttest (after treatment) 
results, which showed a significance value of 0.000 < 
0.05, meaning that H₀ was rejected and Hₐ was accepted. 
The average pretest score was 41.96, while the average 
posttest score increased to 72.8, indicating substantial 
improvement in students’ conceptual understanding of 
science. These findings suggest that guided inquiry 
learning fosters instruction that is relevant to scientific 
and technological advancement, preparing students for 
competition in the 21st century. The researcher 
recommends that educators adopt the guided inquiry 
learning model to enhance students’ science conceptual 
understanding. However, this model requires careful 
preparation to ensure effective implementation. 
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