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Abstract: This study examined the effectiveness of the Phenomenon-Based Approach (PBA) versus the Traditional 

Approach (TA) in teaching mathematics to Senior High School students at Polonuling National High School, Philippines. 

Using a quasi-experimental design, pretests and posttests measured students' problem-solving skills. While pretest scores 

showed no significant difference, posttest results favored PBA, highlighting improved critical thinking and conceptual 

understanding. Statistical analysis confirmed PBA's superior impact on learning. The study advocates for PBA integration 

into curricula, teacher training, and interdisciplinary collaboration to enhance mathematical learning and 21st-century 

skills. 
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I. INTRODUCTION 

 

Mathematics education plays a crucial role in 

developing students' problem-solving abilities, logical 

reasoning, and critical thinking skills. Over the years, 

educational systems have evolved, incorporating innovative 

teaching methodologies to enhance engagement and 

comprehension. One such approach is the Phenomenon-
Based Approach (PBA), which integrates multiple disciplines 

to explore real-life phenomena, fostering a deeper 

understanding of mathematical concepts. Countries like 

Finland and Korea have successfully implemented PBA, 

demonstrating its benefits and challenges. In the Philippines, 

the Department of Education (DepEd) promotes context-

based and problem-based learning, encouraging the 

integration of real-world applications in mathematics 

instruction. Teachers serve as facilitators, guiding students 

through collaborative investigations that strengthen their 

conceptual understanding and communication skills. 
 

Despite the increasing adoption of PBA, there remains a 

lack of empirical evidence on its effectiveness in the 

Philippine educational setting. Existing research often 

highlights its general benefits but does not explore its 

localized application, particularly its impact on instructional 

practices and student learning outcomes. Additionally, the 

COVID-19 pandemic has posed challenges in assessing 

student competencies, necessitating innovative evaluation 

methods. This study aims to bridge this gap by examining 

how PBA influences the teaching methodologies of 

mathematics educators and enhances the problem-solving 

skills of Senior High School students. By aligning its 

findings with national educational policies such as Republic 

Act No. 10533, this research seeks to provide valuable 
insights into PBA's implementation, ensuring its relevance 

and effectiveness in the Philippine education system. 

 

II. METHODS 

 

This study employed a quasi-experimental quantitative 

research design to evaluate the effectiveness of the 

Phenomenon-Based Approach (PBA) in teaching 

mathematics. The research aimed to assess how PBA 

influences instructional practices and enhances students' 

problem-solving skills. The quasi-experimental approach was 
chosen as it allows for structured comparisons between 

different teaching methodologies, such as PBA and 

traditional teaching methods, without the need for full 

randomization. Pretests and posttests were administered to 

both the experimental (PBA) and control (traditional) groups 

to measure changes in students' mathematical performance. 

Standardized assessments focused on key competencies, 
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including problem-solving, analytical reasoning, and critical 

thinking. 

 

Data collection involved the use of validated test 

instruments to ensure reliability and accuracy in measuring 

student achievement. Statistical tools were employed to 

analyze pretest and posttest results, determining whether 

PBA led to significant improvements in learning outcomes. 
The study site was Polonuling National High School, where 

Senior High School students participated as respondents. 

Ethical considerations, such as informed consent and 

confidentiality, were strictly observed throughout the 

research process. Additionally, the study took into account 

the challenges of implementing PBA in local classrooms, 

ensuring that findings contribute to a broader understanding 

of how innovative teaching strategies can enhance 

mathematics education. 

 

III. RESULTS AND DISCUSSION 

 
The study's findings indicate that students in both the 

Phenomenon-Based Approach (PBA) and Traditional 

Approach (TA) groups had comparable pretest performance, 

as demonstrated by the independent t-test (p = 0.238). This 

suggests that both groups started with similar levels of 

mathematical understanding. However, posttest results 

revealed a significant improvement in the PBA group 

compared to the TA group (p = 0.005). The mean posttest 

score for the PBA group (M = 75.26) was higher than that of 

the TA group (M = 73.01), with a greater mean gain (6.16 vs. 

4.80), indicating that PBA was more effective in enhancing 
students' mathematical skills. 

 

Furthermore, the distribution of scores showed that 

nearly all students in the PBA group achieved "Good" or 

"Very Good" performance levels, while the TA group had a 

slightly lower concentration of students in these categories. 

The findings highlight the PBA's role in fostering deeper 

comprehension and application of mathematical concepts. 

The results support the integration of PBA into instructional 

practices, as it promotes critical thinking and engagement. 

However, successful implementation requires proper training, 

resources, and curriculum alignment to maximize its benefits 
in mathematics education. 

 

IV. CONSLUSION 

 

The study compared the effectiveness of the 

Phenomenon-Based Approach (PBA) and the Traditional 

Approach (TA) in teaching mathematics. Pretest results 

showed no significant difference between the two groups, 

confirming that both started with similar levels of 

mathematical knowledge. However, posttest results indicated 

that while both approaches improved student performance, 

the PBA led to significantly better outcomes, as demonstrated 
by a higher mean score and a statistically significant 

difference in performance (p = 0.005). 

 

The findings suggest that the PBA is a more effective 

teaching method, as it enhances students' understanding by 

emphasizing real-world applications and interdisciplinary 

learning. This approach fosters critical thinking, problem-

solving, and deeper engagement with mathematical concepts, 

unlike the TA, which relies more on rote learning. The study 

highlights the potential of the PBA to improve mathematics 

education and better equip students for academic and future 
success. 

 

 Figures and Tables 

 

Table 1 Student’s Performance in the Pretest in the PBA and Traditional Approach to Teaching Mathematics 

Score Equivalent Phenomenon  Traditional  Description 

 f % f %  

90 - 100 0 0 0 0 Excellent 

80 - 89 0 0 0 0 Very Good 

70 - 79 14 51.85 6 31.58 Good 

60 - 69 13 48.15 13 68.42 Fair 

Below 60 0 0 0 0 Needs Improvement 

Total 27  19   

M (SD) 69.10 (2.30)  68.21 (2.70)   

 

 Note. f = frequency; % = percentage; M = mean; SD = standard deviation. 

 Student’s Performance in the Pretest in the PBA and Traditional Approach to Teaching Mathematics 

 

Table 2 Post Test Performance of Students in the Phenomenon-Based and Traditional Approaches to Teaching Mathematics 

Score Range Phenomenon-Based Approach Traditional Approach Description 

 f % f %  

90–100 0 0.00 0 0.00 Excellent 

80–89 1 3.70 0 0.00 Very Good 

70–79 26 96.30 18 94.74 Good 

60–69 0 0.00 1 5.26 Fair 

Below 60 0 0.00 0 0.00 Needs Improvement 

Total 27  19   

Mean (SD) 75.26 (2.46)   73.01 (2.35) 
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 Note. f = frequency; % = percentage; SD = standard deviation. 

 Post test Performance of Students in the Phenomenon-Based and Traditional Approaches to Teaching Mathematics 

 

Table 3 Independent Samples t-Test Comparing Pretest Performance Between PBA and TA Groups 

Group M SD t df p 

PBA 69.10 2.30 1.197 44 0.238 

TA 68.21 2.70    

 

 Note. PBA = Phenomenon-Based Approach; TA = Traditional Approach. 

 Independent Samples t-Test Comparing Pretest Performance Between PBA and TA Groups 

 

Table 4 Independent Samples t-Test Comparing Posttest Performance Between PBA and TA Groups 

Variable Group M SD t df p 

Post test Score PBA 75.26 2.46 2.957 44 0.005 

 TA 73.01 2.35    

 

 Note. PBA = Phenomenon-Based Approach; TA = Traditional Approach. 

 Independent Samples t-Test Comparing Posttest Performance Between PBA and TA Groups 

 

Table 5 Mean Gain in Performance for Phenomenon-Based and Traditional Approaches 

Group Mean Pretest 

Score 

Mean Posttest 

Score 

Mean 

Gain 

Interpretation 

Phenomenon-Based 69.10 75.26 6.16 Substantial improvement, indicating effectiveness. 

Traditional 68.21 73.01 4.80 Moderate improvement, reflecting incremental learning. 

 

 Mean Gain in Performance for Phenomenon-Based and 

Traditional Approaches. 

 

ACKNOWLEDGMENT 

 

The researcher expresses heartfelt gratitude to his 
parents for their unwavering love, guidance, and sacrifices, 

which have been the foundation of his journey. He also 

acknowledges his wife and family for their endless support, 

patience, and encouragement, which sustained him through 

challenges. Deep appreciation is extended to master teachers 

Jenneth T. Lambino, Ester Fe Santillan, Rosela D. Sanico, 

Sheryl R. Palma, and Beatriz Espinosa of Polonuling 

National High School for their mentorship and inspiration. 

The faculty and students of Polonuling National High School 

are sincerely thanked for their collaboration and 

participation. Special thanks go to Engr. Eulogio Apellido Jr., 
MIT, his adviser, for his wisdom and guidance, and to Dr. 

Vanessa Jane Dulin and Prof. Rey S. Fuentebilla for their 

insightful recommendations. 

 

The researcher is also grateful to Dr. Adrian V. Protacio 

for enhancing the clarity of the study and to Mr. Nasir Abas, 

MS, for his expertise in data analysis. Profound appreciation 

is extended to Dr. Mildred F. Accad for overseeing this study 

and to Dr. Samson L. Molao, University President, for 

fostering an environment of academic excellence. Above all, 

the researcher offers utmost gratitude to the Lord Almighty 
for His boundless grace and guidance. This achievement is a 

testament to the invaluable contributions, support, and 

encouragement of these individuals, making this journey 

meaningful and fulfilling. 

 

 

 

REFERENCES 

 

[1]. Anne, C., Frenzel., T, Goetz., R, Pekrun., H, 

Margaret, G,  Watt. (2010). Development of 

mathematics interest in adolescence: influences of 

gender, family, and school context. Journal of 
Research on  Adolescence, 20(2):507-537. doi: 

10.1111/J.1532-7795.2010.00645. 

[2]. Asahid, R. & Lomibao, L. (2020). Embedding proof-

writing in phenomenon-based learning to promote 

students’ mathematical creativity. American Journal 

of Educational Research, 8(9):676-684. 

[3]. Brookhart, S. M. (2013). How to create and use 

rubrics for formative assessment and grading. 

Alexandria, VA: ASCD. 

[4]. Brown, B. A., & Edelson, D. C. (2013). Teaching as 

design: Can we better understand the ways in which 
teachers use materials so we can better  design 

materials to support their changes in practice. Journal 

of the Learning Sciences, 22 (4), 510-548. 

[5]. Bybee, R. W. (2013). The case for STEM education: 

Challenges and opportunities. Arlington, VA: NSTA 

Press. 

[6]. Capps, D., & Crawford, B. (2013). Inquiry-based 

instruction and teaching about  nature of 

science: are they happening?. Journal of Science 

Teacher Education, 24, 497-526. 

https://doi.org/10.1007/s10972-012-9314-z. 

[7]. Chris, L., & Joanna, W. (2022). An introduction to 
quasi-experimental research for technical and 

professional communication instructors. Journal of 

Business and Technical Communication, 37(2):174-

193. doi: 10.1177/10506519221143111 

[8]. Cohen, L., Manion, L., & Morrison, K. (2018). 

Research methods in education (8th ed.). Routledge. 

https://doi.org/10.38124/ijisrt/25mar1808
http://www.ijisrt.com/
https://doi.org/10.1007/s10972-012-9314-z


Volume 10, Issue 3, March – 2025                 International Journal of Innovative Science and Research Technology                                          

ISSN No:-2456-2165                                                                                                            https://doi.org/10.38124/ijisrt/25mar1808 

 

IJISRT25MAR1808                                                             www.ijisrt.com                                2378  

[9]. Daniel K. Capps, B., Crawford, A & Constas, 

M. (2012). A review of  empirical literature on 

inquiry professional development: alignment with  

best practices and a critique of the findings, Journal of 

Science Teacher Education, 23:3, 291-

318, DOI: 10.1007/s10972-012-9275-2 

[10]. DepEd Order No. 32, s. 2015: Adoption of the 

Indigenous Peoples Education Curriculum 
Framework. Republic of the Philippines. 

[11]. Dewey, J. (1938). Experience and education. Kappa 

Delta Pi. 

[12]. Hattie, J. (2009). Visible learning: A synthesis of over 

800 meta-analyses relating to achievement. New 

York, NY: Routledge. 

[13]. Hiebert, J., & Grouws, D. A. (2007). The effects of 

classroom mathematics teaching on students’ 

learning. Second handbook of research on 

mathematics teaching and learning, 1, 371-404. 

[14]. Husserl, E. (1913). Ideas: General introduction to 

pure phenomenology. Routledge. 
[15]. Karzan, W., Rupak, R., Dana, H., Pakhshan, M., & 

Trifa, J. (2019). Phenomenon-based learning for 

teaching ICT subject through other subjects in 

primary schools.   doi: 10.18009/JCER.553507 

[16]. Kilpatrick, J., Swafford, J., & Findell, B. (Eds.). 

(2001). Adding it up: Helping children learn 

mathematics. National Academies Press. 

[17]. Kováčiková, L., Varga, F.,  Kvaltínyová, E., 

Plevkova, J, & Buday, T. (2016). Innovation and 

simulation-based teaching technique in pathological 

physiology.  4:727-731. doi: 10.12955/CBUP.V4.840 
[18]. Lee, S., & Cuthbert, K. (2016). Phenomenon-based 

learning in higher education: a strategy to foster 

critical thinking and problem solving. Teaching and 

Learning Inquiry, 4(2), 1–13. DOI: 

10.20343/teachlearninqu.4.2.1 

[19]. Lotter, C., Harwood, W., & Bonner, J. (2007). The 

influence of core teaching conceptions on teachers' 

use of inquiry teaching practices. Journal of Research 

in Science Teaching, 44, 1318-1347. 

https://doi.org/10.1002/TEA.20191. 

[20]. Mikael, M. (2022). Phenomenon-Based Instruction in 

the Elementary Classroom. doi: 
10.18122/td.1956.boisestate 

[21]. Piaget, J. (1950). The psychology of intelligence. 

Routledge & Kegan Paul. 

[22]. Rebecca, R, O., & Bercasio. (2023). Enriching high 

school english lessons with global citizenship 

education using phenomenon-based learning. 

Randwick International of Education and Linguistics 

Science Journal, 4(2):216-232. doi: 

10.47175/rielsj.v4i2.651). 

[23]. Ryan, T., Helsel., Lambert, S., Dickerson, L., Strelich, 

J., Woods, V. &Darby, F. (2022). Design of a 
phenomenon‐based science outreach program and its 

effects on elementary students’ epistemological 

understanding of, and attitudes toward, science. 

School Science and Mathematics,  doi: 

10.1111/ssm.12515 . 

[24]. Serkan, A. (2019). The impact of argumentation-based 

teaching and scenario-based learning method on the 

students’ academic achievement. Journal of  Baltic 

Science Education, 18(2):171-183. doi: 

10.33225/JBSE/19.18.171 

[25]. Shadish, W. R., Cook, T. D., & Campbell, D. T. 

(2002). Experimental and quasi-experimental designs 

for generalized causal inference. Belmont, CA: 

Wadsworth Cengage Learning. 

[26]. Tesa, L, Putri., A, Azizahwati., & Nur, I. (2018). 
Effectiveness of phenomenon-based learning (phenol) 

model application for improving student learning 

results in optical materials.   doi: 

10.31258/JGS.6.1.53-59 

[27]. Titin, S., & Wasis, W. (2023). Effectiveness of 

contextual phenomena-based learning to improve 

science literacy.  2(1):17-26. doi: 

 10.53621/ijocer.v2i1.205). 

[28]. Torbjorn, E. (2018). Listening to History. A 

phenomenon-based approach to  teaching music-

history. RoSE – Research on Steiner Education, 8(2) 

[29]. Vainio, L. (2020). Phenomenon-based learning: A 
student-centered approach to teaching mathematics. 

Journal of Educational Research, 113(2), 120-135. 

[30]. Vygotsky, L. S. (1978). Mind in society: The 

development of higher psychological processes. 

Harvard University Press. 

[31]. Wolff, L.-A. (n.d.). Phenomenon-based learning: an 

integrative framework. 

[32]. Boaler, J. (2016). Mathematical mindsets: Unleashing 

students' potential through creative math, inspiring 

messages, and innovative teaching. Jossey-Bass. 

 

https://doi.org/10.38124/ijisrt/25mar1808
http://www.ijisrt.com/
https://doi.org/10.1007/s10972-012-9275-2
https://doi.org/10.1002/TEA.20191

	How to Cite: Benjie T. Sabugal; Eulogio Apellido Jr. (2025). Phenomenon-Based Approach in Enhancing Academic Achievement among Students in Mathematics. International Journal of Innovative Science and Research Technology,
	10(3), 2375-2378. https://doi.org/10.38124/ijisrt/25mar1808
	I. INTRODUCTION
	II. METHODS
	III. RESULTS AND DISCUSSION
	IV. CONSLUSION
	 Figures and Tables
	ACKNOWLEDGMENT
	REFERENCES



