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Abstracts: Conceptual understanding is a fundamental goal of mathematics education because it enables students to 

apply mathematical knowledge meaningfully in different contexts. However, many students experience difficulties in 

mathematics due to traditional teacher-centered instructional practices that emphasize memorization of procedures 

rather than understanding of underlying concepts. In recent years, Activity-Based Learning (ABL) has gained 

increasing attention as an effective pedagogical approach that promotes active participation, exploration, and 

collaborative learning among students. Activity-based instruction encourages learners to engage in hands-on tasks, 

problem-solving activities, and interactive classroom experiences that help them construct mathematical knowledge 

through direct involvement. The present study aims to examine the effectiveness of activity-based learning in 

improving students’ conceptual understanding and academic achievement in mathematics at the secondary school 

level. A quasi-experimental research design was adopted for the study. The sample consisted of secondary school 

students who were divided into two groups: an experimental group and a control group. The experimental group was 

taught mathematics using activity-based instructional strategies such as manipulatives, group discussions, 

mathematical games, and real-life problem-solving activities, whereas the control group received instruction through 

traditional lecture-based teaching methods. Data were collected using a mathematics achievement test and a 

conceptual understanding assessment administered before and after the instructional intervention. The results of the 

study revealed a significant improvement in both conceptual understanding and academic achievement among students 

who were taught through activity-based learning compared to those who received traditional instruction. The findings 

indicate that activity-based pedagogy not only enhances students’ comprehension of mathematical concepts but also 

increases their motivation, participation, and confidence in learning mathematics. The study highlights the importance 

of adopting learner-centered teaching strategies in mathematics classrooms to promote meaningful and effective 

learning experiences. It is therefore recommended that teachers, curriculum designers, and teacher education programs 

integrate activity-based instructional practices to improve the quality of mathematics teaching and learning in schools. 

Keywords: Activity-Based Learning, Mathematics Education, Conceptual Understanding,Academic Achievement, 

Mathematics Pedagogy. 

 

1.Introduction: Mathematics is a fundamental subject in school education and plays a significant role in developing 

logical reasoning, analytical thinking, and problem-solving abilities among learners. It provides the foundation for 

scientific and technological advancement and is considered essential for academic and professional success. Despite 

its importance, many students perceive mathematics as a difficult and abstract subject. One of the major reasons for 

this perception is the use of traditional teacher-centered instructional methods that emphasize memorization of 

formulas and procedures rather than understanding of underlying mathematical concepts. In recent years, educational 

practices have shifted toward learner-centered approaches that actively involve students in the learning process. 

These approaches emphasize active participation, exploration, and collaborative learning, which enable students to 

construct their own understanding of concepts. Among these approaches, Activity-Based Learning (ABL) has 

emerged as an effective pedagogical strategy for improving students’ engagement and comprehension in mathematics 
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classrooms. Activity-based learning encourages students to participate in meaningful learning experiences through 

hands-on activities, group work, mathematical games, and real-life problem-solving tasks. 

Activity-based pedagogy helps bridge the gap between theoretical knowledge and practical understanding. Through 

active participation in learning activities, students are able to visualize mathematical concepts and relate them to real-

life situations. This approach also promotes curiosity, creativity, and critical thinking among learners. Instead of 

passively receiving information from the teacher, students become active participants in the learning process, which 

enhances their conceptual understanding and retention of knowledge.Furthermore, activity-based learning creates a 

positive and interactive classroom environment that motivates students to learn mathematics with interest and 

confidence. It allows teachers to use a variety of instructional strategies such as manipulatives, models, collaborative 

tasks, and inquiry-based activities to facilitate deeper learning. As a result, students develop better problem-solving 

skills and improved academic achievement in mathematics. Therefore, integrating activity-based learning strategies in 

mathematics classrooms is essential for promoting meaningful learning and improving students’ conceptual 

understanding. In this context, the present study aims to examine the effectiveness of activity-based learning in 

enhancing students’ conceptual understanding and academic achievement in mathematics at the secondary school 

level. 

2.Review of Literature: The review of literature provides an understanding of previous studies related to activity-

based learning and its impact on mathematics teaching and learning. Several researchers have emphasized the 

importance of learner-centered approaches in improving students’ conceptual understanding and academic 

achievement in mathematics. Research studies have indicated that activity-based learning plays a significant role in 

enhancing students’ engagement and participation in mathematics classrooms. When students are involved in hands-on 

activities and collaborative tasks, they develop a deeper understanding of mathematical concepts rather than merely 

memorizing formulas and procedures. 

A study conducted by Bruner (1961) highlighted that learning becomes more meaningful when students actively 

participate in the learning process. According to Bruner’s discovery learning theory, learners construct knowledge 

through exploration and interaction with their environment, which supports the principles of activity-based learning. 

Similarly, Piaget (1972) emphasized that learners develop knowledge through active experiences and interaction with 

their surroundings. His constructivist theory suggests that students understand concepts better when they are engaged 

in practical and experiential learning activities. Research by Prince (2004) found that active learning strategies 

significantly improve students’ understanding and retention of subject matter compared to traditional lecture-based 

instruction. The study also reported increased student motivation and classroom participation when activity-based 

methods were implemented. 

Another study conducted by Bonwell and Eison (1991) reported that active learning techniques, including group 

discussions, problem-solving activities, and hands-on experiences, improve students’ critical thinking and conceptual 

understanding. These strategies encourage learners to become actively involved in the learning process. In the field of 

mathematics education, Hake (1998) demonstrated that interactive engagement methods produce significantly higher 

learning gains compared to traditional teaching methods. The study emphasized that activity-oriented instruction 

enhances conceptual learning and academic performance among students. 

Furthermore, research studies in mathematics classrooms have shown that activity-based learning helps students 

visualize mathematical concepts and apply them in real-life situations. It also improves students’ confidence and 

reduces mathematics anxiety. 

Overall, the literature indicates that activity-based learning is an effective pedagogical approach that enhances 

students’ conceptual understanding, engagement, and academic achievement in mathematics. However, many 

classrooms still rely heavily on traditional teaching methods. Therefore, further research is needed to explore the 

effectiveness of activity-based learning strategies in mathematics education at the secondary school level. 
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3.Objectives of the Study: 

1. To examine the effectiveness of activity-based learning in teaching mathematics at the secondary school level. 

2. To study the impact of activity-based learning on students’ conceptual understanding of mathematical concepts. 

3. To compare the academic achievement of students taught through activity-based learning and those taught through 

traditional teaching methods. 

4. To analyze the level of students’ participation and engagement in mathematics learning through activity-based 

instructional strategies. 

5. To explore whether activity-based learning helps in improving students’ interest and motivation toward learning 

mathematics. 

6.To examine the effectiveness of activity-based teaching strategies in promoting meaningful learning in mathematics. 

 

4.Research Questions: 

1. Does activity-based learning improve students’ conceptual understanding in mathematics? 

2. Is there a significant difference in academic achievement between students taught through activity-based learning 

and those taught through traditional teaching methods? 

3. How does activity-based learning influence students’ engagement and participation in mathematics classrooms? 

4. Does activity-based learning help students develop better problem-solving skills in mathematics? 

5. How effective is activity-based pedagogy in promoting meaningful and interactive learning in mathematics 

education? 

6. Does activity-based learning help in reducing students’ difficulties in understanding mathematical concepts? 

5.Hypotheses of the Study: 

1. There is a significant difference in conceptual understanding of mathematics between students taught through 

activity-based learning and those taught through traditional teaching methods. 

2. Students taught through activity-based learning achieve higher academic performance in mathematics than students 

taught through conventional teaching methods. 

3. Activity-based learning significantly improves students’ engagement and participation in mathematics classrooms. 

4. Activity-based learning significantly enhances students’ problem-solving skills in mathematics. 

5. Activity-based learning significantly increases students’ interest in learning mathematics. 

6.Research Methodology: 

Research methodology refers to the systematic procedures and methods used to conduct a research study. It includes 

the research design, sample selection, tools for data collection, procedure of the study, and techniques used for data 

analysis. In the present study, the researcher adopted appropriate methods to examine the effectiveness of activity-

based learning in improving students’ conceptual understanding and academic achievement in mathematics. 
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6.1 Research Design: 

The present study adopted a quasi-experimental research design, specifically the pre-test and post-test control group 

design. In this design, two groups of students were selected: an experimental group and a control group. The 

experimental group received instruction through activity-based learning strategies, while the control group was taught 

using the conventional lecture method. A pre-test was conducted before the instructional intervention to determine the 

initial level of students’ conceptual understanding and achievement in mathematics. After the teaching intervention, a 

post-test was administered to both groups to measure the improvement in learning outcomes. This design helped the 

researcher determine whether the differences in performance were due to the activity-based learning approach. 

6.2 Population of the Study: 

In this study, the population consisted of secondary school students studying mathematics in recognized schools. 

These students represent the broader group for whom the findings of the research are relevant. The study focused on 

students at the secondary level because this stage is considered crucial for developing conceptual understanding and 

problem-solving abilities in mathematics. The selection of this population was based on the assumption that students at 

the secondary level often face difficulties in understanding mathematical concepts when taught through traditional 

teaching methods. Therefore, examining the effectiveness of activity-based learning among this group can provide 

meaningful insights for improving mathematics teaching practices. 

Thus, the population of the study included all secondary school students studying mathematics in the selected 

educational area. From this population, a representative sample was chosen to conduct the experimental investigation. 

6.3 Sample of the Study: 

A sample of 60 secondary school students studying mathematics was selected from a recognized secondary school. 

The students were chosen using a simple random sampling technique to ensure that each student had an equal chance 

of being included in the study. 

The selected sample was divided into two groups: 

Experimental Group: 30 students who were taught mathematics through Activity-Based Learning (ABL) methods. 

Control Group: 30 students who were taught mathematics through traditional lecture-based teaching methods. 

Both groups were assumed to have similar academic backgrounds and learning levels before the experiment. A pre-

test was conducted to ensure that the two groups were comparable in terms of their initial achievement and conceptual 

understanding in mathematics. 

The use of a representative sample allowed the researcher to examine the effectiveness of activity-based learning and 

compare its impact with conventional teaching methods. The results obtained from the sample were then used to draw 

conclusions about the effectiveness of activity-based pedagogy in mathematics education. 

6.4 Tools Used for Data Collection: 

The following tools were used for the collection of data in the present study: 

1. Mathematics Achievement Test: A Mathematics Achievement Test was used to measure the academic performance 

of students in mathematics. The test consisted of questions based on the selected mathematical topics taught during the 

experiment. It was administered to both the experimental and control groups before and after the instructional 

intervention. 

2. Conceptual Understanding Test: A Conceptual Understanding Test was used to assess students’ understanding of 

mathematical concepts. The test was designed to evaluate students’ ability to interpret, explain, and apply 

mathematical ideas rather than merely memorizing formulas. 
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3. Observation Schedule: An Observation Schedule was used to observe and record students’ participation, interaction, 

and engagement during classroom activities. It helped in understanding students’ involvement in activity-based 

learning and their interest in learning mathematics. 

6.5 Procedure of the Study: 

The study was carried out through a systematic process to examine the effectiveness of activity-based learning in 

improving students’ conceptual understanding and academic achievement in mathematics. First, a sample of 60 

secondary school students was selected from the population using a simple random sampling technique. The selected 

students were divided into two groups: an experimental group and a control group, each consisting of 30 students. 

Before the instructional intervention, a pre-test was administered to both groups to determine their initial level of 

achievement and conceptual understanding in mathematics. This helped ensure that both groups had similar academic 

levels at the beginning of the study. 

After the pre-test, the experimental group was taught mathematics using activity-based learning strategies. These 

strategies included hands-on activities, group discussions, use of teaching aids, mathematical games, and problem-

solving tasks. These activities encouraged students to participate actively in the learning process and helped them 

understand mathematical concepts more effectively. On the other hand, the control group was taught the same 

mathematical topics using the traditional lecture method, where the teacher explained the concepts and students mainly 

listened and took notes. The instructional treatment was carried out for a period of six weeks, during which both 

groups studied the same mathematical content but through different teaching methods. After the completion of the 

teaching period, a post-test was administered to both groups using the same achievement and conceptual 

understanding tests. The purpose of the post-test was to measure the improvement in students’ learning outcomes after 

the instructional intervention. 

Finally, the data obtained from the pre-test and post-test were analyzed using statistical techniques such as mean, 

standard deviation, and Student’s t-test to determine whether activity-based learning had a significant effect on 

students’ conceptual understanding and academic achievement in mathematics. 

6.6 Data Analysis: 

The data collected from the pre-test and post-test were analyzed using appropriate statistical techniques to determine 

the effectiveness of activity-based learning in mathematics teaching. The analysis was carried out to compare the 

performance of the experimental group and the control group. 

 

First, the mean was calculated to determine the average scores of students in both groups. The mean helped in 

understanding the overall performance level of students in the pre-test and post-test. 

Second, the standard deviation was calculated to measure the variation or dispersion of students’ scores from the 

mean. This helped in understanding how consistently the students performed in both groups. 

Finally, the Student’s t-test was applied to determine whether there was a significant difference between the mean 

scores of the experimental group and the control group. The t-test helped in examining the effectiveness of the 

activity-based learning method compared to the traditional teaching method. 

The statistical analysis enabled the researcher to determine whether the improvement in students’ conceptual 

understanding and academic achievement was significant after implementing activity-based learning in mathematics 

teaching. 
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7.Results and Discussion: 

The results of the study were obtained by analyzing the data collected from the pre-test and post-test conducted among 

the experimental and control groups. The data were analyzed using statistical measures such as mean, standard 

deviation, and t-test to determine the effectiveness of activity-based learning in mathematics teaching. 

The findings of the study revealed that there was a noticeable improvement in the academic performance and 

conceptual understanding of students who were taught through activity-based learning. The experimental group 

showed higher post-test scores compared to the control group, indicating that activity-based instructional strategies 

had a positive impact on students’ learning outcomes. 

The analysis also indicated that students in the experimental group demonstrated better conceptual clarity in 

mathematical topics. Through hands-on activities, group discussions, and practical problem-solving tasks, students 

were able to understand mathematical concepts more effectively than those who were taught through traditional lecture 

methods. Activity-based learning helped students visualize mathematical ideas and apply them in practical situations. 

Furthermore, the results showed that students exposed to activity-based learning were more engaged and actively 

participated in classroom activities. This approach created a more interactive learning environment where students 

were encouraged to ask questions, share ideas, and collaborate with their peers. As a result, their interest and 

motivation toward mathematics learning increased. 

In contrast, students in the control group who were taught through conventional teaching methods showed relatively 

lower improvement in their understanding and achievement. Traditional methods mainly focus on rote learning and 

procedural knowledge, which often limit students’ ability to develop deeper conceptual understanding. 

The findings of this study support previous research that emphasizes the effectiveness of learner-centered pedagogical 

approaches in mathematics education. Activity-based learning not only improves students’ academic achievement but 

also promotes meaningful learning experiences. 

Therefore, the results suggest that incorporating activity-based teaching strategies in mathematics classrooms can 

significantly enhance students’ conceptual understanding, participation, and overall academic performance. 

8.Educational Implications: 

The findings of the present study have important implications for mathematics teaching and learning. The results 

indicate that activity-based learning is an effective instructional approach that enhances students’ conceptual 

understanding and academic achievement in mathematics. Therefore, mathematics teachers should adopt activity-

based teaching strategies to make the learning process more engaging and meaningful.  

Firstly, teachers should incorporate various activity-oriented strategies such as hands-on activities, mathematical 

games, group discussions, and problem-solving tasks in the classroom. These strategies help students actively 

participate in the learning process and understand mathematical concepts more clearly. 

Secondly, teacher education and training programs should emphasize the use of learner-centered teaching approaches, 

including activity-based learning. Providing proper training and professional development opportunities can help 

teachers develop the skills required to implement activity-based pedagogy effectively in mathematics classrooms. 

Thirdly, curriculum developers and textbook writers should design learning materials that include activity-based tasks 

and real-life applications of mathematical concepts. This will help students relate mathematics to real-world situations 

and develop a deeper understanding of the subject. 

Furthermore, schools should provide adequate resources such as teaching aids, manipulatives, and technological tools 

to support activity-based instruction. The availability of such resources can make mathematics learning more 

interactive and effective. 
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Finally, policymakers and educational administrators should encourage the integration of innovative teaching methods 

in schools to improve the overall quality of mathematics education. Activity-based learning can contribute 

significantly to developing students’ critical thinking, problem-solving abilities, and positive attitudes toward 

mathematics. 

Thus, the implementation of activity-based pedagogy can play a crucial role in transforming mathematics classrooms 

into dynamic and learner-centered environments that promote meaningful and effective learning. 

9.Conclusion: 

The present study examined the effectiveness of activity-based learning in improving students’ conceptual 

understanding and academic achievement in mathematics. The findings of the study indicate that activity-based 

learning is a highly effective instructional approach that enhances students’ engagement, participation, and 

understanding of mathematical concepts. Students who were taught through activity-based methods demonstrated 

better conceptual clarity and higher academic achievement compared to those taught through traditional lecture-based 

methods. Activity-based learning provides opportunities for students to actively participate in the learning process 

through hands-on experiences, collaborative tasks, and problem-solving activities. Such learning experiences help 

students connect mathematical concepts with real-life situations and promote deeper understanding. In addition, 

activity-based teaching encourages curiosity, critical thinking, and creativity among learners, which are essential skills 

for meaningful learning. 

The study highlights the need for teachers to adopt innovative and learner-centered teaching strategies in mathematics 

classrooms. Integrating activity-based learning into regular classroom practice can significantly improve students’ 

interest and confidence in learning mathematics. 

In conclusion, activity-based pedagogy has the potential to transform mathematics education by making learning more 

interactive, engaging, and effective. Therefore, educators, curriculum planners, and policymakers should promote the 

use of activity-based instructional approaches to enhance the quality of mathematics teaching and learning in schools. 
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