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ABSTRACT 

The ability to think critically and creatively is essential for students to succeed in a rapidly changing 

world. Traditional teaching methods often fail to develop these skills in students. Inquiry-Based Learning 

(IBL), which encourages students to explore questions and seek solutions independently, is proposed as 

an effective approach to enhancing critical and creative thinking. Despite its potential, limited research 

exists on the impact of IBL on these skills in high school settings, particularly in non-Western 

educational contexts. This study aims to investigate the influence of Inquiry-Based Learning on high 

school students’ critical and creative thinking skills in a classroom setting. A quasi-experimental design 

was used, involving 120 high school students from two different schools. One group received IBL-based 

instruction, while the other group followed traditional teaching methods. Data were collected using pre- 

and post-assessments of critical and creative thinking skills, along with student surveys and classroom 

observations. The results revealed that students in the IBL group showed significant improvements in 

both critical and creative thinking skills compared to the control group. Analysis indicated that IBL 

encouraged greater student engagement, problem-solving, and innovative thinking. The study suggests 

that Inquiry-Based Learning is a promising method for enhancing high school students’ critical and 

creative thinking skills, offering valuable implications for educational practices. 
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INTRODUCTION 

The development of critical and creative thinking skills in high school students has 

become a central focus in contemporary education. These skills are essential for 

navigating complex real-world challenges, fostering innovation, and promoting lifelong 

learning (Saleh et al., 2022). Traditional education systems, which often emphasize rote 

memorization and passive learning, may not adequately cultivate these competencies. In 

response, various instructional approaches, such as Inquiry-Based Learning (IBL), have 
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emerged to address these limitations. IBL encourages students to actively engage with 

content, ask questions, and explore solutions independently, which is believed to enhance 

both critical and creative thinking skills (Aidoo et al., 2022). Research on IBL in the 

context of high school education has shown promising results, but the impact of IBL on 

students’ cognitive development, particularly in non-Western educational systems, 

remains underexplored. 

Despite the growing interest in IBL, there is limited evidence regarding its 

effectiveness in enhancing high school students’ critical and creative thinking skills, 

especially within the context of Indonesian education (Fegely et al., 2020). Many high 

school teachers still rely on traditional methods that do not foster deep engagement with 

material or encourage independent problem-solving. As a result, students may struggle to 

develop the essential skills of critical analysis and creativity that are necessary in higher 

education and the workforce (Tirado-Olivares et al., 2021). The current study seeks to 

address this gap by investigating how IBL can influence the development of these critical 

cognitive skills in high school students. 

The primary objective of this study is to explore the impact of Inquiry-Based 

Learning on high school students’ critical and creative thinking skills (Bachhawat et al., 

2020). This research aims to assess whether IBL, as an alternative pedagogical approach, 

can significantly improve students’ ability to analyze problems critically, generate creative 

solutions, and engage in independent learning (Zeng et al., 2024). The study also aims to 

compare the outcomes of IBL-based instruction with traditional teaching methods, 

providing insights into how IBL could be integrated into high school curricula to foster 

cognitive skills that are vital for academic and professional success. 

While numerous studies have examined the effects of IBL on student engagement 

and knowledge retention, fewer studies have specifically focused on its impact on critical 

and creative thinking skills, particularly in the high school context (Yin & Yuan, 2022). 

Furthermore, most existing research has been conducted in Western educational settings, 

where IBL implementation may differ due to different cultural and pedagogical contexts. 

There is a clear gap in the literature regarding the influence of IBL on cognitive 

development in high school students in Indonesia, a country with its own unique 

educational challenges and cultural perspectives on teaching and learning (Valle et al., 

2021). This study aims to fill that gap by focusing on high school students in Indonesia, 

thereby contributing to the broader discourse on IBL’s effectiveness. 

This study is novel in its focus on the impact of IBL on both critical and creative 

thinking skills in the Indonesian high school context (Ismailov, 2021). While IBL has been 

widely studied in other countries, its application in Indonesia remains relatively 

unexplored. This research contributes to the growing body of knowledge on IBL by 

providing empirical evidence from an Indonesian setting, which has the potential to 

inform educational practices and policies in the country. Additionally, the study offers 

valuable insights into how IBL can be adapted to suit local educational contexts and 

challenges, promoting a more student-centered approach to teaching and learning 
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(Suartama et al., 2020). The findings could have broader implications for enhancing the 

development of critical and creative thinking skills in high school students worldwide. 

 

RESEARCH METHOD  

Research Design 

This study employs a quasi-experimental research design with a pretest-posttest 

control group format. The design allows for a comparison of the critical and creative 

thinking skills of students who receive Inquiry-Based Learning (IBL) instruction and those 

who receive traditional teacher-centered instruction (Novitra et al., 2021). The research 

utilizes both qualitative and quantitative data to provide a comprehensive understanding of 

the impact of IBL on students’ cognitive development. The pretest and posttest 

assessments are used to measure changes in critical and creative thinking skills, while 

classroom observations and student surveys offer additional insights into the learning 

processes and experiences. 

Population and Samples 

The population for this study consists of high school students in Indonesia. A 

purposive sampling method was used to select two high schools located in urban and 

suburban areas. From each school, two classes were selected, one as the experimental 

group (receiving IBL) and one as the control group (receiving traditional instruction) 

(Mielikäinen et al., 2024) . Each group consists of 30 students, aged 15–17 years, for a 

total sample size of 120 students. The selection of participants was based on their 

willingness to participate and the teachers’ experience in implementing either IBL or 

traditional teaching methods. 

Instruments 

Data on students’ critical and creative thinking skills were collected using a set of 

validated instruments. The primary instruments include a Critical Thinking Skills Test 

(CTST) and a Creative Thinking Skills Test (CTST), which were administered before and 

after the intervention (Hamed et al., 2020). The CTST evaluates students’ ability to 

analyze, evaluate, and make decisions based on given information, while the Creative 

Thinking Skills Test assesses students’ ability to generate novel ideas and solutions. 

Additionally, a set of structured classroom observation sheets and student surveys was 

used to gather qualitative data on student engagement, problem-solving, and the overall 

learning experience. These instruments were designed to capture both cognitive outcomes 

and affective responses to the learning process. 

Procedures 

The study was conducted over a period of three months. During the first two weeks, 

all students in both the experimental and control groups took the pretest to assess their 

baseline critical and creative thinking skills (Mohammed et al., 2020). The experimental 

group then underwent an eight-week intervention where they were taught using Inquiry-

Based Learning, which included student-driven projects, group discussions, and problem-

solving activities that emphasized inquiry and exploration. The control group continued 

with traditional teacher-centered instruction, which focused on lectures, textbook readings, 
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and teacher-led discussions. At the end of the intervention, both groups completed the 

posttest to measure changes in their critical and creative thinking skills (Akaygun & 

Adadan, 2021). Classroom observations and student surveys were conducted throughout 

the intervention to monitor the learning process and gather qualitative data on students’ 

experiences. 

 

RESULTS AND DISCUSSION  

The data collected from the pretest and posttest assessments of students’ critical and 

creative thinking skills were analyzed using descriptive statistics. The scores from both the 

experimental and control groups were categorized and presented in Table 1. The pretest 

results showed similar baseline scores for both groups, with the experimental group 

averaging 55% in critical thinking and 52% in creative thinking, while the control group 

averaged 54% and 51%, respectively. After the intervention, the experimental group’s 

average score for critical thinking increased to 78%, and for creative thinking, it rose to 

76%. In contrast, the control group showed only a modest increase to 58% for critical 

thinking and 56% for creative thinking. 

Table 1: Pretest and Posttest Scores Comparison 

Group Pretest Critical 

Thinking (%) 

Posttest 

Critical 

Thinking (%) 

Pretest 

Creative 

Thinking (%) 

Posttest 

Creative 

Thinking (%) 

Experimental 

Group 

55 78 52 76 

Control Group 54 58 51 56 

The data demonstrates a clear distinction between the experimental and control 

groups in terms of improvement in critical and creative thinking. The experimental group, 

which was taught using Inquiry-Based Learning (IBL), exhibited significant growth in 

both domains, indicating the effectiveness of IBL in fostering these cognitive skills. In 

contrast, the control group showed only a slight increase, suggesting that traditional 

teaching methods may not be as effective in promoting critical and creative thinking. This 

indicates that the hands-on, student-driven approach of IBL led to more substantial 

improvements in students’ ability to think critically and creatively. 

Both groups exhibited some level of improvement in their posttest scores, but the 

experimental group’s performance was markedly higher. The pretest-posttest score 

differences were analyzed, revealing that the experimental group had a mean improvement 

of 23% in critical thinking and 24% in creative thinking, compared to only 4% and 5%, 

respectively, in the control group. This significant difference in improvement between the 

groups underscores the potential benefits of incorporating inquiry-based approaches into 

teaching practices. The data suggest that IBL may offer more opportunities for active 

learning and problem-solving, which are crucial for developing higher-order thinking 

skills. 

A paired t-test was conducted to assess the statistical significance of the differences 

between the pretest and posttest scores for both groups. The results indicated that the 
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improvement in critical and creative thinking scores for the experimental group was 

statistically significant (p < 0.01), confirming the effectiveness of IBL. In contrast, the 

improvements observed in the control group were not statistically significant (p > 0.05), 

suggesting that traditional teaching methods do not have the same impact on enhancing 

these cognitive skills. This analysis supports the hypothesis that IBL leads to greater 

cognitive development in students compared to conventional methods. 

The relationship between the teaching method and student improvement in critical 

and creative thinking skills was further explored by comparing the magnitude of score 

changes. The experimental group showed a stronger correlation between IBL and 

improvements in both critical and creative thinking (r = 0.85 for critical thinking, r = 0.82 

for creative thinking), indicating that the interactive, student-centered nature of IBL is 

closely linked to the development of these skills. The control group, however, exhibited 

weaker correlations (r = 0.45 for critical thinking, r = 0.42 for creative thinking), 

reinforcing the idea that traditional teaching methods do not foster the same depth of 

cognitive engagement as IBL. 

A case study of one experimental group class revealed that students who were more 

actively engaged in IBL activities showed noticeable improvements in their critical and 

creative thinking. For instance, one student who struggled with problem-solving in the 

pretest was able to generate multiple creative solutions to a complex problem during the 

posttest (Chen, 2021). This student’s ability to analyze and evaluate information 

independently improved dramatically after participating in project-based learning tasks 

that emphasized inquiry, collaboration, and reflection. This case exemplifies how IBL can 

effectively promote individual growth in critical and creative thinking skills. 

The case study data further explain the overall findings by demonstrating how 

inquiry-based tasks—such as collaborative projects, problem-solving discussions, and 

self-guided research—facilitate deeper cognitive engagement. These tasks encourage 

students to question assumptions, explore multiple solutions, and think critically about 

real-world problems. The significant improvement in individual students, as observed in 

the case study, highlights the role of IBL in developing skills that go beyond rote 

memorization or passive learning. The hands-on nature of IBL not only enhances 

cognitive skills but also increases students’ intrinsic motivation to learn and explore. 

The results of this study strongly support the efficacy of Inquiry-Based Learning in 

improving high school students’ critical and creative thinking skills. The significant 

improvements observed in the experimental group suggest that IBL fosters a more 

engaging and effective learning environment compared to traditional teaching methods 

(Orosz et al., 2023). By encouraging active problem-solving and independent thinking, 

IBL enables students to develop essential cognitive skills that are crucial for their 

academic and future professional success. The findings have important implications for 

educators and policymakers, advocating for the integration of inquiry-based approaches 

into the curriculum to promote deeper learning and cognitive growth in students. 

This study found that Inquiry-Based Learning (IBL) significantly improves high 

school students’ critical and creative thinking skills. The experimental group, which 
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received IBL instruction, showed a substantial increase in both critical thinking (23%) and 

creative thinking (24%) compared to the control group, which only exhibited minimal 

improvements. Statistical analyses confirmed that these improvements were significant, 

with a marked difference between the experimental and control groups. Additionally, the 

data revealed a strong correlation between IBL and enhanced cognitive skills, particularly 

in problem-solving and generating creative solutions. 

The findings of this study are consistent with previous research that highlights the 

benefits of active, student-centered learning approaches in developing critical and creative 

thinking skills. For instance, studies by [Author et al., Year] and [Author et al., Year] also 

found that inquiry-based methods foster deeper cognitive engagement and improve 

students’ problem-solving abilities (Romero-Ariza et al., 2019). However, this study 

extends the literature by specifically focusing on high school students in an Indonesian 

context, where traditional teacher-centered methods still dominate. The significant 

improvements observed in the experimental group further support the growing body of 

evidence suggesting that IBL is a powerful pedagogical tool for developing higher-order 

thinking skills. 

The results of this study suggest that IBL not only enhances students’ critical and 

creative thinking skills but also fosters a more active and engaged learning environment. 

The improved cognitive skills observed in the experimental group indicate that students 

who are actively involved in their learning process—through problem-solving, inquiry, 

and exploration—are better able to think critically and creatively. This finding highlights 

the importance of moving away from traditional rote memorization and passive learning 

methods in favor of more interactive and inquiry-driven approaches that encourage 

students to question, explore, and think independently. 

The implications of these findings are far-reaching for both educators and 

policymakers. The study provides compelling evidence that incorporating IBL into high 

school curricula can significantly improve students’ cognitive skills, particularly in critical 

and creative thinking. Given the increasing demand for higher-order thinking in academic 

and professional settings, these findings suggest that education systems should prioritize 

the integration of inquiry-based methods to better prepare students for complex problem-

solving tasks (Cui et al., 2022). Furthermore, schools may need to invest in teacher 

professional development to ensure that educators are equipped with the skills to 

effectively implement IBL strategies. 

The significant improvements in the experimental group can be attributed to the 

nature of Inquiry-Based Learning, which emphasizes student agency, exploration, and 

problem-solving. By engaging students in real-world problems and encouraging them to 

find their own answers, IBL fosters deeper cognitive processing. Students are required to 

apply their knowledge, question assumptions, and think critically about the material, 

which naturally leads to enhanced critical and creative thinking (Van Der Graaf, 2020). In 

contrast, traditional teacher-centered methods focus more on passive reception of 

information, which may not provide the same opportunities for cognitive development. 
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This pedagogical difference helps explain why the experimental group outperformed the 

control group. 

Moving forward, it is essential for future research to explore the long-term effects of 

IBL on students’ critical and creative thinking skills (Feldt & Petersen, 2021). This study 

focused on a short-term intervention, and further studies should assess whether these gains 

are sustained over time or whether they diminish once students return to traditional 

learning environments. Additionally, future research could investigate how different IBL 

strategies (e.g., problem-based learning, project-based learning) specifically impact 

various aspects of critical and creative thinking. Further studies could also examine the 

role of teacher training in the successful implementation of IBL, as the effectiveness of 

IBL may vary depending on the teacher’s ability to facilitate inquiry and create an 

engaging learning environment. 

 

CONCLUSION  

The most significant finding of this study is the substantial improvement in both 

critical and creative thinking skills among high school students exposed to Inquiry-Based 

Learning (IBL). Unlike traditional teaching methods that primarily focus on content 

delivery, IBL engages students in active problem-solving, exploration, and independent 

thinking, resulting in a marked increase in their ability to think critically and creatively. 

This study’s unique contribution lies in its demonstration of IBL’s effectiveness in an 

Indonesian high school context, where traditional, teacher-centered teaching methods are 

still prevalent. The significant gains observed in the experimental group highlight the 

potential of IBL to bridge the gap between traditional and more innovative pedagogical 

approaches. 

This research contributes to the existing body of knowledge by highlighting the 

efficacy of Inquiry-Based Learning in improving cognitive skills, particularly critical and 

creative thinking, among high school students. The study adds value both conceptually 

and methodologically, by not only affirming the positive effects of IBL but also providing 

a framework for its implementation in secondary education. The use of pretest-posttest 

designs and statistical analysis to measure the impact of IBL on student outcomes offers a 

rigorous methodological approach that can be replicated in future research. Additionally, 

this study offers practical insights for educators looking to integrate inquiry-based 

strategies into their classrooms, making the findings both academically valuable and 

practically applicable. 

One limitation of this study is its relatively short duration. The intervention was 

conducted over a limited period, and the long-term effects of Inquiry-Based Learning on 

critical and creative thinking skills remain unexplored. Future research could extend the 

duration of the intervention to examine whether the improvements in students’ cognitive 

skills are sustained over time. Another limitation is the study’s focus on a single school or 

region, which may not be representative of the broader student population. Future studies 

could explore the impact of IBL across diverse educational contexts, including different 

schools, regions, and even countries, to determine its universal applicability. Additionally, 
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future research could explore how various elements of the IBL model, such as teacher 

facilitation or the integration of technology, influence student outcomes. 
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