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ABSTRACT 

This study aimed to determine the effectiveness of a phenomenon-based problem approach in developing the 

problem-solving skills of Grade 8 students in Geometry. Phenomenon-based learning presents real-life 

problems and allows learners to discover the skills and knowledge required to solve them. A quasi-

experimental design with a non-randomized pre-test and post-test was used. The subjects for this research were 

two groups, control and experimental, and the data were collected from 80 respondents among these groups. 

The results showed that the control group's problem-solving skills improved from did not meet expectation to 

fairly satisfactory, while the experimental group's skills improved from did not meet expectation to very 

satisfactory. There was a significant difference in problem-solving skills between the two groups. However, 

there was a minimal increase in the problem-solving performance of the learners using the conventional 

method. The experimental group showed a significantly higher mean gain score than the control group. The 

study also found that different phenomena affected students' problem-solving skills.  These findings suggest 

that the phenomenon-based approach is more effective than the conventional method in teaching problem-

solving skills in Geometry.  

Keywords: Phenomenon-based Approach, Problem Solving Skills, Teaching Methods, Problem-solving   

Performance in Geometry 

INTRODUCTION 

It is necessary to build mathematical experience gradually through doing and thinking. Problem-solving among 

students is important as they use the knowledge and skills acquired to seek solutions to learn and improve their 

learning in Geometry. Problem-solving requires students to integrate problem information and real-life 

situations that develop geometric intuition and promote spatial reasoning ability.  

Using the phenomenon-based learning approach in teaching problem-solving skills prepares the students to 

answer problems in actual life. Phenomenon-based learning pushes students to actively find the information 

and abilities needed to address real-world situations rather than passively acquiring abstract or disjointed 

notions (Drew, 2021). Students gain information and skills through an experience that is more significant when 

they actively participate in real-world problem-solving (Zhukov, 2015).  

Since geometry constitutes one of the foundational subjects of mathematics, learning how to solve problems is 

essential. However, pupils' geometric problem-solving abilities are comparatively weak (Zhang, 2017). Issues 

with geometry learning have impacted the success of mathematics instruction. The curriculum, textbook, 

physical facilities, instructional and instructional materials, methodologies, and student evaluation strategies all 

contribute to the ineffectiveness of geometry instruction (Chand et al., 2021). 

Studies indicated that many students do not like or do not understand mathematics, probably because they have 

never been exposed to suitable and meaningful mathematics activities that give them a feeling of 

understanding and enjoyment (Vale, 2016). Students need to influence their actions in learning Mathematics 
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because of the Mathematical knowledge gap and the lack of innovative and effective teaching strategies 

(Panthi & Belbase, 2017).  However, limited studies have been conducted using the appropriate strategy in 

teaching Geometry embodied in the new competency.  

Students' abilities and skills are impacted when they use problem-solving techniques. According to Oztruk and 

Guven (2016), problem-solving influences students' aptitude and academic performance, facilitates their ability 

to tackle challenging situations, and advances their knowledge (Tambunan, 2019). However, because students 

draw connections between different disciplines and recognize real-world applications, phenomenon-based 

learning facilitates deeper learning. Students get better at communicating, working in teams, and creating their 

problems based on the circumstances in their surroundings. However, few studies have been cited that utilize 

the phenomenon-based approach in teaching Geometry to Grade 8 students.  

The researcher has encountered several problems in teaching Geometry. The improvement of students' 

geometry problem-solving skills is still low based on the latest result of the quarter examination. The absence 

of face-to-face classes resulted in a low achievement rate of Grade 8 students in Geometry.   

Citing the above problems about students’ problem-solving skills in geometry, the researcher aims to conduct 

this study to determine the extent of the phenomenon-based approach in developing the problem-solving skills 

in the Geometry of Grade 8 students. Thus, this study contributed to the existing literature and filled the gaps 

in students' Geometry learning. 

Statement of the Problem 

This study determined the extent of the phenomenon-based approach in developing the problem-solving skills 

in the Geometry of Grade 8 students at Surallah National High School. It answered the following questions: 

1. To what extent are the pre-test and post-test problem-solving skills of Grade 8 students in Geometry 

exposed to the conventional method? 

2. To what extent are the pre-test and post-test problem-solving skills of Grade 8 students in Geometry 

exposed to the phenomenon-based approach? 

3. Is there a significant difference in the problem-solving skills of Grade 8 students in Geometry in the 

pre-test and post-test using the phenomenon-based approach and conventional method? 

4. Which among the phenomena significantly influenced in improving the problem-solving skills in 

Geometry among Grade 8 students: 

4.1. collapsing bridge; 

  4.2 storm; 

  4.3 volcanic eruption;  

  4.4 drought; 

                                4.5 typhoon? 

5. Is there a significant difference in the mean gain scores in the problem-solving skills of Grade 8 

students in Geometry using the phenomenon-based approach and conventional method? 

METHODOLOGY 

Research Design 
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In this research study, the researcher utilized a quasi-experimental design with nonrandomized or 

nonequivalent pre-test and post-test to determine the problem-solving performance of Grade 8 students in 

Geometry using the phenomenon-based approach and conventional method. Two groups served as the research 

subjects: one was an experimental group that received treatment utilizing a phenomenon-based problem 

approach, and the other was a control group that received treatment using the traditional way.  

The study's most crucial statistics, mean gain scores, were calculated by calculating the absolute difference 

between each group's pre-test and post-test scores.  According to Creswell (2018), quasi-experiments are 

frequently used in educational research because forming groups intentionally would interfere with classroom 

instruction. 

Respondents of the Study 

The researcher selected Grade 8 students as the study's respondents. The respondents were randomly assigned 

to two different strategies for determining problem-solving skills in Geometry.  The first section was assigned 

as the experimentation group, which was composed of forty (40) students using the phenomenology-based 

approach. Another section was designated as a control group with forty (40) students using the conventional 

method. The design of the study is symbolically represented by the table below. 

Table 1. Distribution of Respondents 

Groups Mean of the Two Groups Mean Gain 

Pre-test Post-test  

Experimental Group    

Phenomenon-based Approach (40 students) X1          Y1 /x1-y1/=d1 

Control Group    

Conventional Method  

(40 students) 

       X2         Y2   /x2-y2/=d2 

 

Research Instruments 

The research instrument that answered the data on the problem-solving skills of Grade 8 students was 

researcher-made. It was based on the MELC of Geometry for Grade 8 students during the third and fourth 

quarters. The instruments consisted of solving problems involving Geometry competencies.  

The researcher prepared the 6-item test questions. The school's adviser and other Math teachers checked the 

draft teacher-made test. Once it was checked, the researcher underwent a validation process.    

A validity test confirmed that the instrument measured what it intended to measure. Content validity was 

employed to evaluate the formulation of the process. The teacher-made test was validated by Math experts, 

preferably Master teachers, Master's graduates majoring in Mathematics, and doctorate holders who are 

experts in test constructions. Abdullah et al... (2017) supported this claim.   

Content validation sought to assess item inquiries about the certain construct of an issue by preserving the 

essential elements while discarding the superfluous items within a defined domain. Lawshe’s Methods can 

determine the content validation ratio (CVR) (Aithal et al.,2020) 

Accordingly, the content verification ratio is an exponential increase of the percentage agreement among 

experts in a panel regarding the essentiality of an item, determined as follows: The Content Validity Ratio 

(CVR) is calculated by subtracting the number of professional panel members who indicate “essential” (ne) 

from half the total number of expert committee members (N/2), and then dividing the result by N/2. The 
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ultimate assessment for retaining the item predicted on the CVR is contingent upon the number of panels. The 

researcher used the validation tool with an acceptable CVI of 0.83 (Yousoff, 2019).  

Data Collection and Analysis  

After determining that the data gathering tool was valid and reliable, the Graduate School approved the study. 

Subsequently, upon securing the request from the College of Graduate School, a letter was forwarded to the 

Schools Division Superintendent of South Cotabato for approval. With the superintendent's consent, a similar 

letter was drafted and sent to the School Principal for recommendation. After getting the study's approval, the 

research instrument was automatically distributed to the respondents.  

The initial data collection phase involved administering a pre-test on problem-solving in Geometry to the 

identified control and experimental groups. In this stage, both groups were given the same test before any 

instructional intervention. The pre-test aimed to assess the students' prior problem-solving abilities and 

establish a baseline for comparison before applying the research method. 

During the treatment phase, the experimental group differed from the control group regarding the teaching 

method. During the study, the experimental group was exposed to a phenomenon-based approach.   

Consequently, the treatment stage began by using teaching methods to teach the two groups of respondents the 

same set of topics. The researcher handled the two sections during the experimentation period to avoid bias in 

the study. 

In the treatment, the researcher applied the strategies over two months. The control group was solely taught 

using the conventional approach. The teacher carefully explained the instructions and mechanics to ensure 

successful activities.  

At the end of the treatment stage, both groups (the Experimental and Control classes) received a post-test. The 

post-test assessed the students’ performance in problem-solving Geometry after learning and implementing 

two problem-solving strategies. The content of the post-test was the same as that of the pre-test. 

The treatment effect was evaluated based on the mean gain scores. The pre-test and post-test results were 

reviewed, organized, and analyzed. The findings were then presented in tabular form and interpreted using 

appropriate statistical tools. 

RESULTS AND DISCUSSION 

This chapter deals with the results, analyses, and interpretations of the data gathered to answer the study's 

objectives. The results are presented in the succeeding tables with corresponding discussions and explanations. 

Table 1. Problem-Solving Skills of the Control Group in the Pre-test and Post-test  

Control Group Mean Score SD MPS Interpretation 

Pre-test 

Post-test 

 4.40 

14.75 

  1.82 

2.27 

 65. 87 

79.67 

Did Not Meet Expectation 

Fairly Satisfactory 

 

Table 1 discloses the level of problem-solving skills of the control group in the pre-test and post-test. The 

result shows that during the pre-test, the mean percentage score of the control was 4.40 (SD=1.82), interpreted 

as not meeting expectations. On the other hand, during the post-test, the mean percentage score of the control 

group was 14.75 (SD=2.27), interpreted as fairly satisfactory.  

The data implies that the control group had fairly satisfactory problem-solving skills using the conventional 

method. The result supplementary means that the control group exposed to the Conventional Method have a 
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limited prior knowledge of the concepts of Geometry, as indicated by their mean percentage scores in the 

pretest, which obtained a fairly satisfactory after series of discussion and different activities were conducted.   

Abah's present study (2020) shows that scholars and educators have repeatedly criticized traditional teaching 

methods as ineffective, inflexible, and outdated in teaching mathematics. As a result, most concerns over 

traditional education stemmed from particular instances that demonstrated a teacher's ineffectiveness (Abah, 

2020). The main characteristics that render traditional teaching an antiquated method of training include drills, 

rote memorization, and the incapacity to accommodate all students (Boylan et al., 2016).  

Moreover, the way the human mind functions is hampered by conventional teaching methods (Haghighi et al., 

2015). The students are doing repeated learning. Instructors have their students repeat what they have been 

taught. Attending to students' interests and considerations is impossible throughout the lengthy traditional 

teaching times (Riley et al., 2017).  

Table 2. Problem-Solving Skills of the Experimental Group in the Pre-test and Post-test  

Experimental Group Mean Score SD MPS Interpretation 

Pre-test 

Post-test 

4.68 

18.78 

2.07 

2.34 

66.23 

85.03 

Did Not Meet Expectation 

Very Satisfactory 

 

Table 2 displays the problem-solving skills level in the experiment group's pre-test and post-test using the 

phenomenon-based approach. The result shows that during the pre-test, the mean percentage score of the 

experimental group was 4.68 (SD=2.07) and interpreted as not meeting expectations. On the other hand, during 

the post-test, the mean percentage score of the experimental group was 18.78 (SD=2.34) and interpreted as 

very satisfactory.  

The data implies that the experimental group did not meet the expectations of passing the test as manifested in 

the mean. However, a very satisfactory performance in problem-solving of Geometry was posted after the 

post-test was administered.   

The result also means that the phenomenon-based approach effectively develops the problem-solving skills of 

Grade 8 students in Geometry. The data also implies that the students limited prior knowledge of the concepts 

of Geometry, as indicated by their mean percentage scores in the pretest, which was developed using the 

phenomenon-based approach.  

In support of the other studies, a phenomenon-based learning project connects teachers and students to explore 

a phenomenon through a multidisciplinary approach. In phenomenon-based teaching, knowledge is viewed as 

the result of the interplay between circumstances and knowledge, and the learner is viewed as an active maker 

of knowledge (Symeonidis & Schwarz, 2016). According to Vygotsky, the learner must actively participate in 

this interaction for learning to occur. However, a genuinely engaged learner does not always emerge from a 

well-organized and safe learning environment (Mazzola, 2020). 

The ability to change emotional, cognitive, and behavioral patterns while consciously containing changes and 

gaining new abilities and viewpoints is known as phenomenon-based learning. Furthermore, learning can be a 

dynamic process involving performance on an individual and/or group level (Taylor, 2022). Learning is always 

gaining information about anything from someone with a certain objective. According to phenomenology, 

learning as an experience means that students must have experiences; they cannot make them. As a result, 

instructors need to be prepared to cope with a certain level of ambivalence and ambiguity (Symeonidis & 

Schwartz, 2016). 

Table 3. The Z-test Result of the Mean Scores of the Control Group in the Pre-test and Post-test 

Control Group N Mean Score SD df z–computed value p-value 
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Pre - test 

Post test 

40 

40 

4.40 

14.75 

1.82 

2.27 

39        22.47* 0.00 

Mean Difference  10.35     

*Significant at 0.05 level of significance 

Table 3 presents the conducted z-test to determine the significant difference in the mean gain scores between 

the pre-test and post-test of the control group. Based on the analyzed result, there is a significant difference 

between the pre-test (M=4.40, SD=1.82) and post-test (M=14.75, SD=2.27) in the problem-solving skills of 

the control group, [z(39)=22.47, p<0.05]. Thus, the null hypothesis is rejected.  

This implies that the problem-solving skills of Grade 8 students in Geometry improved using the conventional 

method, as reflected in their increase from a mean score of 4.40 in the pre-test to 14.75 in the post-test, with a 

mean difference of 10.35. There is a significant difference in the pre-test and post-test problem-solving skills 

of Grade 8 students. The result further implies that using the conventional method has increased the problem-

solving skills of Grade 8 students in Geometry.  

Table 4. The z-test Result of the Mean Scores of the Experimental  Group in the Pre-test and Post-

test. 

Experimental Group N Mean Score SD df z– computed value p-value 

Pre - test 

 

Post test 

40 

 

40 

4.68 

 

18.78 

2.07 

 

2.34 

 

39 

 

       28.57* 

 

0.000 

Mean Difference  14.10     

*Significant at 0.05 level of significance 

Table 4 reveals the z-test result to determine the significant difference between the pre-test and post-test scores 

of the experimental group. Based on the analyzed result, there is a significant difference between the pre-test 

(M=4.68, SD=2.07) and post-test (M=18.78, SD=2.34) problem-solving skills of the experimental group, 

[z(39)=28.57, p<0.05]. Thus, the null hypothesis is rejected. 

This result indicates that the phenomenon-based approach significantly improved the scores of Grade 8 

students in problem-solving skills. This implies that the performance of Grade 8 students in Geometry greatly 

improved with the intervention of the phenomenon-based approach. The result further implies that the 

phenomenon-based approach as an intervention in teaching Geometry is proven effective in enhancing the 

students' problem-solving skills, as reflected in the significant increase of their mean score of 14.10 from pre-

test to post-test.  

Furthermore, Funfuengfu (2022) emphasizes the importance of teaching mathematics based on phenomena. 

Start by encouraging children to learn through a range of events. Students can build their knowledge through 

proactively learning management, which uses methodologies and various instruments to enable them to learn 

from real-world occurrences or authentic phenomena, which are phenomena that happen in the past or present 

or are likely to occur (Unal, 2017). 

In phenomenon-based learning, new skills and information are added to existing mental models to create a 

more coherent mental model. This process is called collaborative creation (Lonka & Westling, 2018). 

Phenomenon-based learning can be emotionally draining for the students. A key element of phenomenon-based 

learning is developing the ability to bear difficult emotions, such as ambiguity, uncertainty, confusion, and 

anxiety (Heikkila, 2022). 
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Table 5. Analysis of Variance on the Significant Difference of  Phenomenon-Based Mathematics 

Problems 

Source of 

Variation 

SS df MS F F crit P-value Remarks 

Between 

Groups 

27.12 5 5.424 6.550 2.253 0.000 Significant 

Within Groups 193.8 234 0.828     

        

Total 220.9 239      

*Significant at 0.05 level of significance 

Table 5 presents the analysis of variance in the significant difference in phenomenon-based mathematics 

problems. Based on the results, the phenomenon–based mathematics problems possessed a significant 

difference [F(6.550)=2.253, p<0.05]. Thus, the null hypothesis is rejected.  

The result implies a significant difference in grade 8 students' problem-solving skills scores when categorized 

by phenomena. The students' scores differ, and each phenomenon has a distinct effect on their problem-solving 

skills. 

Muangchan and Kijkiakul (2022) state that teachers choose phenomena relevant to their town or school, use 

questions to help students connect what they have learned, engage with students constructively, and assess 

their abilities using a range of techniques. Furthermore, according to Ayuwanti and Siswoyo (2021), 

participants' mathematical connection skills have increased in all domains, including connections with 

everyday life, connections with others, and connections within mathematics. 

Table 6. Post Hoc Test on Significant Difference of Phenomenon Based Mathematics Problems 

Math Problem Math Problem Mean Difference Significant Value Inference 

1 

Collapsing Bridge 

2 .37500 .440 Not Significant 

3 -.20000 .923 Not Significant 

4 .50000 .141 Not Significant 

5 .10000 .996 Not Significant 

6 -.50000 .141 Not Significant 

2 

Storm 

1 -.37500 .440 Not Significant 

3 -.57500 .057 Not Significant 

4 .12500 .990 Not Significant 

5 -.27500 .756 Not Significant 

6 -.87500* <.001 Significant 

3 

Volcanic Eruption 

1 .20000 .923 Not Significant 

2 .57500 .057 Not Significant 

4 .70000* .009 Significant 

5 .30000 .681 Not Significant 

6 -.30000 .681 Not Significant 
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4 

Volcanic Eruption 

1 -.50000 .141 Not Significant 

2 -.12500 .990 Not Significant 

3 -.70000* .009 Significant 

5 -.40000 .365 Not Significant 

6 -1.00000* <.001  Significant 

5 

Drought 

1 -.10000 .996 Not Significant 

2 .27500 .756 Not Significant 

3 -.30000 .681 Not Significant 

4 .40000 .365 Not Significant 

6 -.60000* .041 Significant 

6 

Typhoon 

1 .50000 .141 Not Significant 

2 .87500* <.001  Significant 

3 .30000 .681 Not Significant 

4 1.00000* <.001  Significant 

5 .60000* .041  Significant 

*. The mean difference is significant at the 0.05 level. 

Table 6 shows the post hoc test on significant differences in phenomenon-based mathematics problems. The 

findings indicate that most math problems did not exhibit statistically significant differences, suggesting that 

students demonstrated a relatively consistent level of understanding and problem-solving ability across these 

tasks. 

However, a few problems, particularly Math Problem 6, showed significant differences compared to Problems 

2, 4, and 5. Either this suggests that Math Problem 6 may have been more challenging due to its complexity, 

the cognitive skills required, or the nature of the mathematical concepts involved. Similarly, the significant 

difference observed between Math Problems 3 and 4 highlights potential variations in difficulty or the 

strategies students used to approach these problems. Moreover, significant differences in certain problems 

suggest that while Phenomenon-Based Mathematics Problems can effectively support student learning, 

variations in problem difficulty were considered when designing instructional activities.  

Table 7. The z-test Result of the Mean Gain Scores of the Control Group and Experimental Group. 

 Groups N Mean Gain SD df z – computed value p-value 

Control 

Experimental 

40 

40 

10.35 

14.10 

1. 97 

1.85 

78        8.78* 0.000 

Mean Difference  3. 75     

*Significant at 0.05 level of significance 

Table 7 reveals the z-test result that was conducted to determine the significant difference between the mean 

gain scores of the control and experimental groups. Based on the analyzed result, a significant difference was 

found between the mean gain scores of the control group (M=10.35, SD=1.97) and experimental group 

(M=14.10, SD=1.85), [z(78)=8.78, p<0.05]. Thus, the null hypothesis is rejected. 

The result implies that the experimental group's mean gain score is significantly higher than the control group's 

mean gain score. This further implies that using phenomenon-based intervention approaches in teaching 
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problem-solving skills in Geometry is more effective than the conventional method. This can be proven by a 

significantly higher mean gain score of 14.10 for the experimental group compared to a mean gain score of 

10.35 for the control group, with a significant mean difference of 3.75. 

Using a phenomenological approach, students actively participate in practical activities designed to solve 

issues and provide answers, thus increasing their ability. Students did the best in fluency and the worst in 

originality among the components of mathematical creativity with the phenomenon method. This suggests that 

getting many right answers is the easiest, and creating unique solutions is the hardest. Additionally, a greater 

focus on student autonomy and experience learning in phenomenon-based learning enables students to learn 

more deeply (Kroesbergen & Schoevers, 2017). In light of this, Borja (2018) emphasized that students will be 

better equipped to bridge the gap between various subject areas the more deeply they study. 

CONCLUSION 

The following conclusions were drawn from the findings and the tested hypothesis. 

The control group demonstrated satisfactory problem-solving skills using the conventional method, indicating 

limited knowledge of geometry concepts. However, their mean percentage scores improved after discussions 

and various activities, indicating a satisfactory level of understanding in the conventional method. 

In so doing, the experimental group did not meet the expectations but demonstrated satisfactory performance 

in the geometry problem-solving post-test. The study suggests that the phenomenon-based approach effectively 

develops problem-solving skills in Grade 8 students despite their limited prior knowledge of Geometry 

concepts. The data indicates that the study's effectiveness is attributed to the students' performance in the pre-

test. Further, this concludes that despite learning Geometry, the conventional method showed minimal 

improvement, indicating its effectiveness. The performance of Grade 8 students in Geometry greatly improved 

with the intervention of the phenomenon-based approach. 

Grade 8 students' problem-solving skills vary significantly based on various phenomena, each having a distinct 

effect on their scores. 

The experimental group showed a significantly higher mean gain score than the control group, indicating that a 

phenomenon-based intervention approach to teaching problem-solving skills in Geometry is more effective 

than conventional methods. 

RECOMMENDATIONS 

Upon a thorough study of the findings, the following actions are recommended:  

1. Mathematics teachers are encouraged to utilize the phenomenon-based approach not only in problem-

solving skills but also in other competencies in Mathematics.  

2. Mathematics teachers may develop other strategies to enhance students' problem-solving understanding 

of Geometry.   

3. It is also recommended to the mathematics teachers that by considering the length of use or duration of 

the approach, problem-solving skills may improve from very satisfactory to outstanding performance 

through a phenomenon-based approach. 

4. School principals believe a phenomenon-based approach may be replicated or introduced to other 

schools for utilization.  

5. Education program supervisors may develop lesson guides using the phenomenon-based approach, 

which serves as teaching material for mathematics teachers.  

6. The study was limited to using a phenomenon-based approach in developing problem-solving skills in 

the Geometry of Grade 8 students. Thus, another study may be conducted by other researchers looking 

into other strategies that may be utilized to improve the problem-solving skills of the Grade 8 students. 
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