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Gaining insight into how critical thinking influences the 
comprehension of concepts can facilitate students in achieving a 
more profound and meaningful learning experience. This study 
aims to investigate the contribution of critical thinking skills to 
the concept understanding of Class X Senior High School 
Students at the implementation of the 5E Instructional Model 
accompanied by the Case Method. This research method uses a 
correlational research design. The research sample consisted of 
one Class X Senior High School Student who applied the 5E 
Instructional Model accompanied by the Case Method. Data 
analysis using a simple regression correlation test with the help 
of SPSS for Windows 23. The results showed that students 
involved in the 5E Instructional Model accompanied by the 
Case Method experienced significant improvement in their 
critical thinking skills and concept understanding. This research 
provides a significant understanding of the dynamic connection 
between the abilities of critical thinking and the comprehension 
of concepts among students in senior high school. 
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INTRODUCTION 

In the era of rapid technological advancement and the abundance of information, the 
significance of critical thinking skills within the realm of education has become paramount. These 
skills encompass a student's capacity to meticulously analyze, assess, and amalgamate information 
in a coherent and reasoned manner. This equips students to cultivate profound comprehension, 
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tackle intricate predicaments, and make well-founded decisions (Elmawati & Juandi, 2022; Ho et 
al., 2023). 

Critical thinking skills play a pivotal role in education and the maturation of learners. They 
empower learners to delve deeply into information. This enables them to scrutinize prevailing 
arguments, data, facts, and evidence, thereby identifying strengths and vulnerabilities in thoughts or 
viewpoints (Febliza et al., 2023). This adeptness aids them in achieving a superior grasp of 
situations before formulating conclusions or choices. The acquisition of critical thinking skills 
furnishes learners with the adeptness to tackle challenges and quandaries effectively (Saleem & 
Masadeh, 2021). This ability permits them to methodically dissect situations, recognize alternative 
remedies, appraise potential outcomes, and select the optimal approach to attain desired outcomes 
(Changwong et al., 2018). 

Furthermore, alongside critical thinking, a robust comprehension of concepts establishes a 
sturdy foundation for subsequent learning endeavors. When learners possess a firm grip on 
fundamental concepts, they are better poised to grasp and master more intricate material at 
advanced stages (Setiyoaji et al., 2021). Profound comprehension often fosters self-assurance and 
enthusiasm within learners, propelling them to engage in further learning. A sound understanding 
engenders sentiments of contentment and accomplishment, thereby heightening their enthusiasm 
and motivation to explore (Dumitru, 2019). 

The 5E Instructional Model accompanied by the Case Method in this research is applied to 
virus material. This model was implemented because it would make learning about viruses more 
relevant and real for students. They can see how viruses impact everyday life, such as pandemics, 
disease outbreaks, or specific viral infections relevant to their environment. Case study models can 
help students understand more deeply about viruses, including how they spread, control, impact on 
human health, and economic impact. They can see the social, economic, and health impacts of a 
particular virus outbreak (Sankaran, 2021). 

In the contemporary landscape of education, innovation, and efficacious learning 
methodologies take center stage. One such pedagogical model that has demonstrated effectiveness 
in cultivating critical thinking skills is the 5E Instructional Model (Ruiz-Martín & Bybee, 2022). 
This model comprises the phases of Engage, Explore, Explain, Elaborate, and Evaluate, strategically 
designed to galvanize active comprehension and problem-solving among students (Ahmad et al., 
2018). 

The 5E learning model nurtures critical thinking, collaboration, communication, and 
creativity among students. It serves as a conduit for fostering crucial 21st-century competencies 
such as analytical thinking, problem-solving, teamwork, and ingenuity (Jummiah et al., 2021). This 
model emphasizes diverse pedagogical techniques, encompassing experiments, simulations, group 
discussions, projects, and presentations (Cahyarini et al., 2016). By infusing variety into the 
learning process, it kindles students' interest and enthusiasm, ultimately augmenting their 
motivation and active participation. The expectation is that the 5E learning model can hone 
students' critical thinking skills, thereby cascading into an enhancement of their grasp on concepts 
(Turan, 2021). 

In addition, several studies reveal the effectiveness of case method learning (Andayani et al., 
2022). The case method learning approach has also been proven effective in developing students' 
critical thinking skills (Hodijah et al., 2022). In Case Method, students are given case studies or 
real situations that require them to apply their knowledge and critical thinking skills to analyze 
problems, find good solutions, and make the right decisions (Ananda, 2018; Kusumantoro et al., 
2022). 

Although many studies have been conducted on critical thinking skills and innovative 
learning models, there have not been many studies investigating the contribution of critical thinking 



JPBIO (Jurnal Pendidikan Biologi) ● Vol. 8, No. 2, November 2023, pp. 283 – 292 285 

 

 

         10.31932/jpbio.v8i2.2756                  Siswati et al                          jurnaljpbio@gmail.com 

 

skills to Concept Understanding of high school grade X students at the implementation of the 5E 
Instructional Model accompanied by Case Method. Therefore, this study aims to fill this 
knowledge gap by analyzing the contribution of critical thinking skills to students' Concept 
Understanding using the approach. 

With a better understanding of the relationship between critical thinking skills and Concept 
Understanding, teachers and policymakers can develop more effective learning strategies to improve 
the quality of education. This research is expected to provide new insights into curriculum 
development and learning practices that can improve critical thinking skills and Concept 
Understanding of class X Senior High School students. 

 
RESEARCH METHODS 
Research Design 

students' Critical Thinking Skills and their ability to Concept Understanding. Assessment of 
Critical Thinking Skills and Concept Understanding was conducted through a written test. The 
depiction of the connection between the predictors and the criteria is illustrated in Figure 1. 

 
Predictor  Criteria 

Critical Thinking Skills  Concept Understanding  
 

Figure 1. The relationship between Critical Thinking Skills and Concept Understanding  
 
Population and Samples 

The total number of participants in this research encompassed 145 students enrolled in 
Class X Senior High School SMAN 1 Jember during the second semester of the academic year 
2022/2023. The selected sample consisted of 32 students from class X Science, chosen through a 
random sampling method. Random sampling can increase the researcher's ability to generalize 
research results to a larger population. If these samples are selected randomly, researchers have a 
better chance of producing results that can be applied to a broader population. 
 

Instruments 
Critical Thinking Skills Test: This instrument consists of a series of questions designed to 

measure students' ability to think critically. Critical thinking skills questions involve the following 
indicators, namely students' ability to analyze, evaluate, and synthesize information logically and 
rationally. There are 8 critical thinking skills and concept understanding questions in the form of 
essay tests. This instrument has been tested for validity and reliability before use. The results of the 
validity test show that the 8 questions used in this research are valid and based on the results of the 
reliability test using Cronbach's Alpha analysis, it shows the number 0.812, which means the 
questions have high reliability. A Student Concept Understanding Test was also designed in this 
study. The class applies the 5E Instructional Model accompanied by the Case Method in the 
learning process. Teachers design and implement learning activities that refer to the stages of 
engaging, exploring, explaining, elaborating, and evaluating. Case studies or real situations will be 
used as the basis to develop students' critical thinking skills.  
 
Procedures  

This study was structured into two distinct phases: the preparatory phase and the 
implementation phase. The initial preparation stage encompassed activities such as observation, 
obtaining research permits, and developing educational materials like syllabi, lesson plans, 
worksheets, rubrics, and implementation guidelines. The subsequent implementation phase entailed 
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executing the learning process in alignment with the lesson plan, employing the guided inquiry 
approach, and administering a posttest. The research was carried out over 3 meetings on virus 
material. Following data collection, an analysis of the data was conducted, comprising both 
preliminary assessments and hypothesis testing. An image of the research chart can be seen in 
Figure 2. 

 

 
Figure 2. Research flow chart 
 
Data Analysis 

The initial assessments involved conducting tests to ensure the fulfillment of prerequisites, 
which encompassed examining the normality, linearity, and homoscedasticity of the data. 
Subsequent to confirming the normal and linear distribution of the data, the next step involved 
hypothesis testing. In this regard, the analysis employed a regression correlation test utilizing SPSS 
Version 23.0. 

 
RESULTS 

After conducting research on the contribution of critical thinking skills to the Concept 
Understanding of high school grade X students at the implementation of the 5E Instructional 
Model accompanied by the Case Method, the research results show interesting findings. Data 
analysis also revealed a positive relationship between critical thinking skills and students' concept 
understanding. The higher the level of students' critical thinking skills, the higher the Concept 
Understanding they achieve. This shows the importance of developing critical thinking skills in 
improving students' understanding and academic achievement. Table 1-3 shows the summary of 
the simple linear regression test between critical thinking skills and concept understanding of grade 
X high school students. 

 
Table 1. Summary of the contribution of critical thinking skills with students' concept 

understanding 
Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .543a .295 .272 4.91928 

a. Predictors: (Constant), critical thinking 
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Table 2. Anova test of the relationship between critical thinking skills and students' concept 
understanding 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 304.239 1 304.239 12.572 .001b 

Residual 725.980 30 24.199   
Total 1030.219 31    

a. Dependent Variable: ConceptUnderstanding 
b. Predictors: (Constant), critical thinking 

 

Table 3. The correlation coefficient between critical thinking skills and students' concept 
understanding 

Coefficients 

Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 50.445 10.390  4.855 .000 

CriticalThinking .441 .124 .543 3.546 .001 

a. Dependent Variable: ConceptUnderstanding 
 

Table 1. This shows that the R square value is 0.295, this means that the contribution of 
critical thinking skills to students' concept understanding is 29.5%. While the other 70.5% is the 
contribution of other factors that are not measured in this study. Table 2 shows that the sig. value 
is 0.001 which means <0.05 which means that the research hypothesis is accepted. There is a 
significant relationship between critical thinking skills and concept understanding of X-grade high 
school students at the implementation of the 5E Instructional Model accompanied by the Case 
Method. Table 3 shows the value of the regression equation for the relationship between critical 
thinking skills and concept understanding is Y = 0.441X + 50.445. The results of this study 
provide strong support for the importance of applying the 5E Instructional. The assessment of the 
assumption of linearity was conducted to ascertain the linear distribution of data between the X 
and Y variables. As depicted in Figure 1, the data's distribution or the correlation between X and Y 
demonstrates linearity. 

 
Figure 3. Linearity in data distribution 
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DISCUSSION 
The results of the research on the contribution of critical thinking skills to the concept 

understanding of high school grade X students at the implementation of the 5E Instructional 
Model accompanied by the Case Method provide significant insight into the importance of critical 
thinking skills in improving students' concept understanding. In this discourse, we will delve into 
specific key points that have surfaced from the research findings. This is in line with research 
conducted by (Omotayo & Adeleke, 2017; Ong et al., 2020; Sotáková & Ganajová, 2023) who 
examined the effectiveness of the 5E instructional model in learning. This study underscores the 
effectiveness of employing the 5E Instructional Model in conjunction with the Case Method for 
enhancing students' grasp of concepts. The model furnishes a methodical and structured 
framework that involves students in tasks that foster active participation, problem resolution, and 
critical thinking (Ong et al., 2020). This leads to a more profound comprehension and the capacity 
of students to correlate concepts with real-world scenarios. 

The utilization of the 5E Instructional Model accompanied by the Case Method bears 
substantial potential for heightening critical thinking skills and bolstering concept comprehension 
among students. Its efficacy arises from its cultivation of engaged student participation (Ünlü & 
Dökme, 2022). The 5E Learning Model—comprising the stages of Engage, Explore, Explain, 
Elaborate, and Evaluate—facilitates students' active immersion in the learning process (Naguib, 
2019). During the Engage phase, students are presented with questions or challenges that pique 
their interest and curiosity, thereby motivating them to participate actively and employ their critical 
thinking abilities (Barik, 2022). 

This educational approach also imparts Practical and Contextual Experience. Throughout 
the Explore and Elaborate stages, students are allowed to conduct experiments, explore real-life 
scenarios, or tackle problems that correlate with the concepts being taught. The integration of Case 
studies or real-world scenarios within the Case Method offers a comprehensive and pertinent 
context for students to apply their knowledge and employ their critical thinking skills. The Case 
Method prompts students to analyze diverse information sources, evaluate arguments, and make 
decisions grounded in critical thinking. This process contributes to the enhancement of students' 
capacity to scrutinize information in a more astute and unbiased manner (Ruiz-Martín & Bybee, 
2022). 

This instructional model also encourages collaborative group work, discussions, and 
knowledge sharing. In the context of the Case Method, students can articulate their viewpoints, 
juxtapose opinions, and collaborate in finding optimal solutions (Hu et al., 2017). This discourse 
stimulates critical thinking, embraces multiple perspectives, and broadens students' comprehension 
of concepts (Naguib, 2019). The Evaluation stage within the 5E model, coupled with the 
application of the Case Method, affords students the chance to reflect on their comprehension, 
synthesize information, and draw conclusions. This prompts them to link newly acquired concepts 
with prior knowledge and experiences, consequently deepening their understanding and fortifying 
their critical thinking prowess (Barik, 2022). 

The outcomes of this study affirm the substantial role of critical thinking skills in 
augmenting students' concept comprehension (Febliza et al., 2023). Case studies, or the Case 
Method, substantively contribute to the advancement of students' critical thinking abilities (Sutarto 
et al., 2022). This method introduces students to intricate scenarios that necessitate in-depth 
analysis, knowledge application, and problem resolution. As students grapple with multifaceted 
challenges, their critical thinking and reasoning abilities are exercised (Joharis et al., 2015). By 
incorporating the Case Method into the 5E Instructional Model, students are granted the 
opportunity to apply their critical thinking skills in a pertinent and captivating context (Ririen, 
2020). 
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Critical thinking serves a pivotal role in enhancing students' concept comprehension. This 
cognitive process entails delving deeply into information (Rubiyanti, 2020). Students who possess 
strong critical thinking capabilities transcend the surface-level presentation of facts or data. They 
discern interconnections between concepts, deconstruct information into elemental components, 
and comprehend the implications of the information at hand (A’yun et al., 2020). 

Furthermore, critical thinking entails the ability to assess and sift through pertinent 
information (Rahardhian, 2022). Students develop the faculty to gauge the credibility of 
information sources, differentiate between objective facts and subjective opinions, and discern 
biases or gaps within arguments (Trúsiková & Velmovská, 2022). By posing pertinent inquiries, 
students initiate a more comprehensive investigative process, thereby augmenting their conceptual 
understanding. By thinking critically, students don't merely accept information at face value; 
instead, they actively seek answers and cultivate a deeper comprehension (Suteja & Setiawan, 
2022). 

Equally, critical thinking encompasses the proficiency to tackle problems. Students with 
well-honed critical thinking abilities leverage their knowledge and insight to identify challenges, 
devise strategies for resolution, and apply pertinent concepts (Sari & Prasetyo, 2021). Throughout 
this process of problem-solving, students delve further into their understanding of concepts and 
witness their practical application within real-world contexts (Heard et al., 2020). 

The findings of this study carry significant implications for educators and educational 
policymakers. Integrating the 5E Instructional Model alongside the Case Method into the 
curriculum presents a viable avenue for enhancing critical thinking abilities and solidifying concept 
comprehension among tenth-grade high school students. Educators must foster activities that elicit 
reflective thought, analytical assessment, and problem-solving endeavors within students. Likewise, 
the creation of learning materials that align with real-world situations emerges as a pertinent 
concern. 

 
CONCLUSION 

This research reaches the conclusion that the integration of critical thinking skills 
significantly contributes (sig. 0,001) to the comprehension of concepts among high school grade X 
students, especially when combined with the application of the 5E Instructional Model alongside 
the Case Method. The contribution of critical thinking skills to students' understanding of 
biological concepts is 29.5%  The study's findings underscore that honing critical thinking abilities 
can lead to an enhancement in students' grasp of academic subjects, their capacity to apply acquired 
knowledge to real-world situations, and their adeptness in resolving problems. 

Furthermore, this study uncovers a positive correlation between students' critical thinking 
skills and their understanding of concepts. The research establishes a direct connection: as students' 
critical thinking skills advance, their proficiency in comprehending concepts also advances in 
tandem. This highlights the paramount importance of incorporating the fostering of critical 
thinking skills within the framework of educational design. Consequently, it is of utmost 
significance for educators and educational policymakers to allocate considerable attention to 
nurturing critical thinking competencies during the process of designing learning approaches. 
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