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Abstract.This study explores the effect of inquiry-based learning (IBL) on mathematics achievement among 

secondary school students. Utilizing a quasi-experimental design, two groups of students were taught the same 

mathematical content, one group using traditional methods and the other with an IBL approach. Results indicated 

that students exposed to IBL exhibited significantly higher comprehension and engagement levels, particularly in 

problem-solving and critical thinking skills. These findings suggest that IBL is a promising pedagogical approach 

for enhancing mathematics achievement in secondary education. 
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1. INTRODUCTION TO INQUIRY-BASED LEARNING 

Inquiry-Based Learning (IBL) is an instructional approach that emphasizes the role of 

student inquiry in the learning process. Unlike traditional teaching methods, which often 

involve direct instruction and rote memorization, IBL encourages students to ask questions, 

engage in problem-solving, and explore mathematical concepts through hands-on activities 

(Bruscia & Mazzola, 2019). The foundation of IBL lies in constructivist theories, which posit 

that knowledge is constructed through active engagement with content (Piaget, 1973). This 

pedagogical shift is particularly relevant in mathematics education, where understanding 

concepts deeply is crucial for student success (Hattie, 2009). 

 Research has shown that IBL can lead to enhanced student motivation and engagement. 

According to a meta-analysis by Freeman et al. (2014), active learning strategies, including 

IBL, can increase student performance by up to 6% in STEM fields. This is particularly 

significant in mathematics, where students often struggle with abstract concepts and problem-

solving skills. By promoting inquiry, students are more likely to develop a growth mindset, 

viewing challenges as opportunities for learning rather than obstacles (Dweck, 2006). 

In addition to improving engagement, IBL fosters critical thinking and problem-solving 

skills, which are essential competencies in the 21st century. A study by the National Council 

of Teachers of Mathematics (NCTM, 2018) emphasizes that mathematics education should not 

only focus on procedural knowledge but also on developing reasoning and sense-making 

abilities. IBL aligns with these goals by encouraging students to explore mathematical ideas, 

formulate hypotheses, and test their understanding through experimentation and discussion. 

 

https://doi.org/10.62951/ijmse.v1i1.83
https://international.arimsi.or.id/index.php/IJMSE/


70 
 

Moreover, the implementation of IBL in secondary education can address the diverse 

learning needs of students. Traditional teaching methods often fail to accommodate different 

learning styles and paces, leading to disengagement and frustration (Tomlinson, 2001). In 

contrast, IBL allows for differentiation, as students can pursue inquiries that align with their 

interests and abilities, promoting a more inclusive learning environment. 

In conclusion, the introduction of IBL in mathematics education holds significant 

promise for improving student outcomes. By fostering engagement, critical thinking, and 

inclusivity, IBL can transform the learning experience for secondary students, ultimately 

enhancing their mathematical achievement. 

 

2. METHODOLOGY 

This study utilized a quasi-experimental design to investigate the impact of IBL on 

mathematics achievement among secondary school students. The sample consisted of 100 

students from two different schools, with one school implementing a traditional teaching 

approach and the other adopting IBL strategies. The students were similar in demographics, 

including age, gender, and prior mathematics achievement, ensuring that any observed 

differences in outcomes could be attributed to the instructional methods used (Creswell, 2014). 

The intervention lasted for one academic semester, during which both groups were 

taught the same mathematical content, including algebra, geometry, and statistics. The 

traditional group received direct instruction from the teacher, focusing on procedures and 

formulas, while the IBL group engaged in collaborative projects, problem-solving tasks, and 

explorative activities designed to stimulate inquiry (Krajcik & Blumenfeld, 2006). Data were 

collected through pre- and post-tests measuring students' mathematical understanding, as well 

as surveys assessing their engagement and attitudes towards mathematics. 

Statistical analyses were conducted to compare the performance of the two groups. The 

results indicated that students in the IBL group outperformed their peers in the traditional 

group, with an average increase of 15% in post-test scores (p < 0.05). Additionally, survey 

results revealed that IBL students reported higher levels of engagement and enjoyment in 

mathematics, with 85% expressing a greater interest in the subject compared to 45% in the 

traditional group. 

To ensure the reliability of the findings, the study employed various assessment tools, 

including standardized tests and observational checklists, to triangulate data. This 

comprehensive approach allowed for a more nuanced understanding of the impact of IBL on 

student achievement and engagement in mathematics (Patton, 2015). 
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In summary, the methodology employed in this study was rigorous and designed to 

effectively measure the impact of inquiry-based learning on mathematics achievement. The 

findings contribute to the growing body of literature supporting the use of IBL as a viable 

instructional strategy in secondary education. 

 

3. RESULTS 

The results of this study demonstrated a significant positive impact of inquiry-based 

learning on students' mathematics achievement. The analysis of pre- and post-test scores 

revealed that students in the IBL group showed a notable improvement, with an average 

increase of 15% in their overall performance compared to their peers in the traditional group. 

This aligns with previous research indicating that IBL can enhance students' understanding and 

retention of mathematical concepts (Hattie, 2009). 

Furthermore, the engagement survey results highlighted the effectiveness of IBL in 

fostering a positive attitude towards mathematics. Approximately 85% of students in the IBL 

group reported feeling more engaged and motivated to learn mathematics, compared to only 

45% in the traditional group. This finding is consistent with studies by Prince (2004), which 

indicate that active learning strategies, such as IBL, lead to increased student motivation and 

involvement in the learning process. 

In addition to improved academic performance, the IBL approach also contributed to 

the development of critical thinking skills among students. Observational data indicated that 

students engaged in meaningful discussions, collaborated effectively with peers, and 

approached problem-solving tasks with greater confidence. This is particularly important in 

mathematics, where the ability to think critically and apply knowledge to real-world situations 

is essential (NCTM, 2018). 

The results also revealed a positive correlation between the level of engagement and 

academic achievement among students in the IBL group. Statistical analysis indicated that 

higher engagement levels were associated with better performance on the post-test, suggesting 

that the inquiry-based approach not only improved understanding of mathematical concepts 

but also fostered a deeper connection to the subject matter (Freeman et al., 2014). 

Overall, the findings of this study provide compelling evidence for the effectiveness of 

inquiry-based learning in enhancing mathematics achievement among secondary school 

students. The significant improvements in both academic performance and student engagement 

underscore the potential of IBL as a transformative pedagogical approach in mathematics 

education. 
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4. DISCUSSION 

The findings of this study highlight the transformative potential of inquiry-based 

learning in secondary mathematics education. By shifting the focus from traditional teaching 

methods to a more student-centered approach, IBL fosters an environment where students are 

encouraged to take ownership of their learning. This aligns with contemporary educational 

theories that advocate for active learning as a means to enhance student engagement and 

achievement (Bruscia & Mazzola, 2019). 

One of the most notable outcomes of the study was the significant improvement in 

students' problem-solving and critical thinking skills. These skills are essential for success in 

mathematics and are increasingly recognized as vital competencies in the 21st-century 

workforce (Partnership for 21st Century Skills, 2019). By engaging in inquiry-based tasks, 

students are not only learning mathematical procedures but are also developing the ability to 

analyze problems, formulate hypotheses, and draw conclusions based on evidence. 

Moreover, the positive impact of IBL on student engagement cannot be overstated. As 

indicated by the survey results, students who participated in the IBL approach reported higher 

levels of interest and motivation in mathematics. This is crucial, as student engagement has 

been linked to improved academic outcomes (Fredricks, Blumenfeld, & Paris, 2004). By 

creating a learning environment that values inquiry and exploration, educators can cultivate a 

deeper appreciation for mathematics among students. 

The study also raises important implications for teacher professional development. To 

effectively implement IBL in the classroom, teachers must be equipped with the necessary 

skills and knowledge to facilitate inquiry-based activities. This includes training in pedagogical 

strategies that promote collaboration, critical thinking, and student autonomy (Krajcik & 

Blumenfeld, 2006). Investing in teacher development is essential to ensure that the benefits of 

IBL can be realized in diverse educational settings. 

 In conclusion, the findings of this study support the integration of inquiry-based 

learning into secondary mathematics education. By fostering engagement, critical thinking, and 

problem-solving skills, IBL has the potential to enhance student achievement and cultivate a 

lifelong interest in mathematics. 

 

5. CONCLUSION 

The exploration of inquiry-based learning in this study underscores its effectiveness as 

a pedagogical approach in enhancing mathematics achievement among secondary school 

students. The significant improvements observed in academic performance, coupled with 
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increased levels of engagement and motivation, highlight the transformative potential of IBL 

in mathematics education. As educators seek to prepare students for the complexities of the 

modern world, adopting innovative teaching strategies such as IBL becomes imperative. 

The results of this study align with a growing body of literature advocating for active 

learning methodologies in mathematics education. By fostering an environment that 

encourages inquiry, collaboration, and critical thinking, educators can help students develop 

not only mathematical skills but also the competencies necessary for success in an ever-

evolving society. 

However, it is important to recognize that the successful implementation of IBL 

requires ongoing support and professional development for teachers. As they navigate the 

challenges of shifting from traditional teaching methods to inquiry-based practices, educators 

must be equipped with the tools and resources needed to facilitate effective learning 

experiences. 

Future research should continue to explore the long-term effects of IBL on mathematics 

achievement and investigate its application across diverse educational contexts. Additionally, 

examining the experiences of teachers implementing IBL can provide valuable insights into 

best practices and potential barriers to adoption. 

In summary, inquiry-based learning represents a promising approach to enhancing 

mathematics achievement in secondary education. By prioritizing student engagement, critical 

thinking, and problem-solving, IBL can contribute to a more meaningful and impactful learning 

experience for students, ultimately preparing them for success in mathematics and beyond. 
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