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Abstract: The research examined the impact of culturally-inspired materials on Grade 8 students' 
performance in Geometry at Mindanao State University, Maguindanao Integrated Laboratory Science 
High School. It sought to compare pre-test and post-test performances of students taught with 
culturally-inspired materials with those taught using the Lecture and Discussion Approach. The 
experimental group (49 students in Section C) employed culturally-inspired materials, whereas the 
control group (47 students in Section D) utilized conventional approaches. An experimental design was 
employed, utilizing researcher-developed questionnaires, surveys, and a rubric for collaborative problem 
solving. Statistical analysis employed frequency counts, percentages, means, standard deviations, paired 
t-tests, and independent t-tests. Results indicated that 65.31% of experimental group students exhibited 
low performance in the pre-test. Yet, post-test results indicated that the use of culturally-inspired 
materials significantly enhanced student performance and learning capabilities compared to 
conventional methods. The majority of students reacted positively to this, and their products were of 
higher scores, with a mean of 17 out of 20. Training for mathematics teachers on the use of culturally-
inspired materials in lessons, particularly in teaching solids in Geometry, was recommended in the 
study. It also proposed incorporating this strategy into the secondary school mathematics curriculum to 
make learning more meaningful, relevant, and interesting. 
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1. Introduction  

Mathematics is everywhere in the world, which makes it very relevant. This is because everyone 
needs mathematics in their day-to-day life. Additionally, it has been a compulsory subject at all grade 
levels, such as geometry. However, geometry remains one of the poorly taught, widely disliked, and 
poorly understood branches of mathematics in education [1]. This can be seen from students' poor 
performances in mathematics. 

Many studies attempt to find solutions to the very poor performance of students in mathematics, 
considering various factors. One of these factors, which is closely examined in this study, is the 
inappropriate method of teaching. According to Andaya [2], instructional factors significantly affect 
students' achievement in mathematics, such as geometry, a key component of the secondary 
mathematics curriculum in the country. Geometry provides knowledge on dealing with measurements, 
relationships of lines, angles, surfaces, and solids. 

Experts in education argue that methods of teaching mathematics, particularly geometry, in the 
Philippines are out of phase with the backgrounds and local environment of learners. Furthermore, 
these methods are Eurocentric, which leaves learners thinking in abstractions that are alien to their 
environment or in their real world, and they have no bearing on Philippine culture. One consequence of 
Eurocentric teaching in mathematics is the lack of basic mathematical principles, resulting in rote 
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learning and poor achievement. Attempts to address this problem necessitate that learning be adaptive, 
integrating new knowledge with existing knowledge and allowing for the generation of innovative ideas 
or work [3]. Thus, educators usually want to understand the learning process students are undergoing 
and aim to enrich it. This calls for the option of giving ethnomathematics a trial as a teaching approach. 

D’Costa [4] stated that cognition is largely influenced by one’s culture. Thus, ethnomathematics 
brings valuable concepts to the forefront, which help frame research on the interplay of culture and 
mathematics education. One of the prevailing methods of teaching used is the ethnomathematics 
teaching approach (ETA), such as using culturally-inspired materials as models. This approach to 
teaching and learning mathematics builds on students’ previous knowledge, background, and past and 
present experiences in their immediate environment. Therefore, this approach could be practical [5]. 

Educators have widely used this teaching approach to improve performance in mathematics, 
especially in geometry concepts. Geometry is used daily by almost everyone, exploring spatial sense and 
geometric reasoning. This study investigates the effects of using culturally-inspired materials as models 
on students’ performance and their experiences in learning solid geometry. 

The research particularly aims to assess the impact of culturally-inspired materials on students' 
performance and learning experiences in solid geometry. It seeks to determine: (1) the experimental 
group's pre-test performance, (2) the post-test performance of both experimental and control groups, (3) 
areas of student experiences and outputs, and (4) whether significant differences exist between pre-test 
and post-test results, as well as between the post-test performances of the two groups. 

Through answering these research questions, the research hopes to enhance teaching approaches, 
rendering geometry more relevant, practical, and meaningful to students. 
 

2. Literature Review 
The review of related literature (RRL) addresses important factors affecting students' performance 

in geometry, focusing on teaching approaches, cultural factors, and the influence of ethnomathematics. 
 
2.1. Students’ Performance in Geometry 

Filipino learners excel in acquiring knowledge but are poor in higher-order thinking skills in 
mathematics, especially in geometry [6]. Low performance is attributed to various factors, with 
ineffective teaching methods being a major issue [2]. Geometry, an essential component of the 
secondary mathematics curriculum, develops logical thinking and spatial skills [7]. Poor instructional 
strategies, however, are responsible for students' negative attitude and inability to grasp the subject [1, 
8]. 
 
2.2. Culture and Learning 

Culture has a large impact on learning since it defines perceptions, interpretation, and 
communication [9, 10]. Schools also have their own cultures that can be harmonious or not with 
students' home culture, impacting learning experiences [11]. Multicultural education helps counteract 
incongruence between school and home settings and enables equal opportunities in learning [12]. 
Filipino students, for example, are challenged by a lack of support in noticing their physical 
surroundings at home [13]. Culturally relevant teaching, therefore, promotes significant links between 
students' lives and learning experiences [14, 15]. 
 
2.3. Ethnomathematics Teaching Approach 

Ethnomathematics emphasizes the incorporation of cultural knowledge in mathematical learning 
[16]. It links mathematical ideas to students' cultures, enhancing understanding and engagement [17, 
18]. Culturally motivated materials heighten cognitive activity by rendering learning more meaningful 
[4]. It recognizes varying mathematical practices among cultures, presenting a wider vision of 
mathematical use [19, 20]. When students perceive mathematics as applicable to their culture, they 
gain a more profound understanding and appreciation of the subject [21]. 
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3. Materials and Methods 
The research used an experimental design to compare students' performance in geometry prior to 

and following the implementation of culturally-inspired materials. The impact of these materials was 
determined by comparing pre-test and post-test scores and examining students' experiences with their 
application. The study was conducted at Mindanao State University-Maguindanao Integrated 
Laboratory Science High School (ILSHS), Datu Odin Sinsuat, Maguindanao. The said school, initially 
MSU Maguindanao High School Department, was transformed in 2004 into a laboratory school under 
the College of Education. The school mostly comprises Maguindanaon students. 

Participants were Grade 8 students during the 2017–2018 school year. Among the four sections (A, 
B, C, and D), Section A was excluded due to its homogeneity. Using Post-Hoc ANOVA, Section C, 
which had the lowest mean grade of 78.67, was selected as the experimental group, while Section D, 
with a mean grade of 79.15, served as the control group. A total of 49 students from Section C and 47 
from Section D participated in the study. 

There are two questionnaires used to collect data. The first one was a test constructed by the 
researcher using 22 items, which included 20 multiple-choice questions and two word problems, 
intended to assess students' performance in solid geometry. It was validated by experts and had a 
reliability coefficient of 0.753 using Cronbach's Alpha. The second was the survey questionnaire 
modeled from Kolb's Learning Style Inventory with 20 items allocated into four stages of experiential 
learning: Concrete Experience, Reflective Observation, Abstract Conceptualization, and Active 
Experimentation. Students' responses were measured using a four-point Likert scale. A rubric was also 
used to measure students' problem-solving ability under the Ethnomathematics Teaching Approach. 

Prior clearance from the university administration was sought before conducting the study. The 
student grades from the first grading period were gathered to establish the sample sections. The 
research took three weeks, starting with a pre-test for the experimental group. Both groups received 
instruction on the surface area and volume of solids, with the experimental group using culturally-
inspired materials and the control group using the traditional lecture and discussion method. The 
research concluded with the post-test and questionnaire survey given to the experimental group. 

For analysis of data, descriptive statistics, including frequency, percentage, mean, and standard 
deviation, were employed in explaining pre-test and post-test performances of students. The difference 
in performance within the experimental group before and after intervention was determined by 
conducting a paired t-test. An independent t-test was used to compare post-test outcomes between the 
experimental and control groups, with 0.05 used for significance in all statistical tests. 
 

4. Results and Discussion 
The research tested students' performance before and after teaching solids using culturally-inspired 

materials in Geometry. The pre-test scores (Table 1) indicated that the majority of students in the 
experimental group performed poorly, with 65.31% having scores ranging from 1 to 6, and only 34.69% 
scoring from 7 to 12. None of the students scored more than 12, reflecting insufficient knowledge of 
solid figures. The mean score was 5.88 with a standard deviation of 2.19. 

Overall, the table shows that the mean score of the experimental group in solid figures was 5.88 
with a standard deviation of 2.19. This implies that most students have poor knowledge and difficulties 
in solving the surface area and volume of solid figures. As Ubana [1] mentioned, geometry remains one 
of the poorly taught, widely disliked, and poorly understood branches of mathematics in mathematics 
education. 
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Table 1.  
Pre-Test Performance of Experimental Group. 

Score Range Frequency (f) Percentage (%) 

25 – 30 0 0.00 
19 – 24 0 0.00 

13 – 18 0 0.00 
7 – 12 17 34.69 

1 – 6 32 65.31 
Total 49 100 

Mean 5.88 
 

SD 2.19 
 

 
As shown in Table 2 on the next page, the students’ performance of the control group using the 

lecture discussion approach and the experimental group using culturally-inspired materials as models in 
teaching-learning solids in Geometry. 

Only one (1) top student or 2.04% from the experimental group scored in the range 19 to 24, and 
none from the control group.  

One (1) or 2.13% of control group students and fifteen (15) or 30.61% of experimental group 
students had scores ranging from 13 to 18. Those with scores from 13 to 18 in the control group were 
31 or 65.96%, and in the experimental group, 33 or 67.35%. This indicates that more than half of the 
students in both groups scored within the 13 to 18 range. 

The lowest score was from 1 to 6, which was 15 or 31.91% of control group students, and there 
were 0 or 0% of experimental group students. 

As revealed in the table, the lowest scores were found only in the control group, showing that the 
students in the control group have a very poor understanding of solid figures, especially in solving 
surface area and volume. This was supported by Leongson [6], who stated that Filipino students excel 
in knowledge acquisition but perform considerably lower in lessons requiring higher-order thinking 
skills. Most students did not solve questions that involved problem-solving. This implies that most 
students in the control group are low in questions requiring higher-order thinking skills. 
 
Table 2.  
Post-Test Comparison of Groups. 

Range of Scores 
Control Group Experimental Group 

f  % f  % 
25 – 30 0 0 0 0 

19 – 24 0 0 1 2.04 
13 -18  1 2.13 15 30.61 

12-Jul 31 65.96 33 67.35 
 1- 6 15 31.91 0 0 

Total 47 100 49 100 
Mean 7.51   12.06   

SD 1.99   2.41   

 
Finally, the mean score of the control group was 7.51 with a standard deviation of 1.99, and the 

experimental group mean score was 12.06 with a standard deviation of 2.41. This indicates that the 
experimental group has a higher mean compared to the control group. Moreover, instructional factors 
most affect students' performance in mathematics, such as geometry [2]. 

Students' experience of culturally-inspired resources (Table 3) portrayed a favorable influence on 
learning with a total mean of 3.35 (SD = 0.06). Most of the top scores were recorded with "I pay close 
attention and observe activities involving geometry" (M = 3.57) and "I learn how to see issues from all 
perspectives through the use of artifacts" (M = 3.51), demonstrating high involvement. 

The use of culturally-inspired materials was effective for students’ learning and experience in 
Geometry. Dewey strongly agreed, suggesting that people learn through authentic experience and 
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reflection. It integrates new knowledge with existing knowledge and can lead to innovative ideas or 
work. Furthermore, experience accounts for much of what students learn, but for optimal results, 
experience must be accompanied by systematic analysis and reflection, as Arends [22] mentioned. In 
this way, learners’ experiences significantly influence their performance. 
 
Table 3.  
Students' Learning Experience with Culturally-Inspired Materials. 

Experience statement Mean Sd Interpretation 
I listen carefully and watch the activities in geometry. 3.57 0.50 Strongly agree 

I learn how to look at all sides of an issue using artifacts. 3.51 0.62 Strongly agree 
I learn by watching every activity. 3.43 0.50 Agree 

Ethnomathematics helps me evaluate things. 3.43 0.58 Agree 
It guides me to work hard to get things done. 3.43 0.61 Agree 

Overall 3.35 0.06 Agree 

 
Students' output scores (Table 4) were also positive, with all groups having scores greater than 15 

out of 20. The mean score was 16.25 (SD = 0.96), indicating excellent problem-solving and conceptual 
understanding. 

The average output score was 16.25 with a standard deviation of 0.96. This implies that all groups 
have high output scores. This was supported by Manning et al. [23], who stated that Mathematics 
integrates culture into the curriculum because it is more effective. This insight involved using 
culturally-inspired materials in teaching solid Geometry, where Mathematics integrates learners’ 
culture and promotes learning through reflection and doing. 

As pointed out by Fenwick [24], learning through reflection on experience considers individuals to 
gain and construct knowledge by interpreting their environment through a set of perceived experiences. 
Consequently, all students’ outputs had high scores, which were achieved through their cooperation, 
exploring, understanding, representing, formulating, planning, executing, monitoring, and reflecting. 
 
Table 4.  

Students' output scores in experimental group 
Criteria Group 1 Group 2 Group 3 Group 4 
Exploring and understanding 4 5 4 3 

Representing and formulating 5 4 4 5 
Planning and executing. 3 4 5 3 

Monitoring and reflecting 4 4 4 4 
Total score 16 17 17 15 

Mean 16.25 Sd 0.96 
 

 
Comparison of pre-test and post-test scores of the experimental group (Table 5) validated 

improvement, with a mean difference of 6.18, a t-value of -13.932, and a p-value of 0.000, resulting in the 
rejection of the null hypothesis. 

This result agrees with what D’Costa [4] theorized, that cognition is largely influenced by one’s 
culture, and Banks [12], who said that learning is due to students’ understandings, awareness, and 
ability to connect students’ backgrounds to improve performance. Thus, to provide more appropriate 
and effective learning for all students, the connections between students’ everyday experiences and their 
own knowledge need to be established. 
 
Table 5.  
Pre-Test vs. Post-Test Performance of Experimental Group. 

Pair Mean SD Mean Difference t-value Df p-value Interpretation Decision 

Pre-test 5.88 2.19 6.18 -13.932 48 0.000 Significant Reject Ho1 
Post-test 12.06 2.41 
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The last comparison (Table 6) of the control and experimental groups' post-test scores also 
reaffirmed the effectiveness of culturally-influenced materials. The experimental group scored much 
higher with a mean score (12.06 vs. 7.51), t-value of -10.069, and p-value of 0.000, and thus the second 
null hypothesis was rejected. 

Based on Kolb [25], he described “Learning is a process whereby knowledge is created through the 
transformation of experience. This process is based on experiential learning theory. Accordingly, the 
core of this model of experiential learning is a simple description of a learning cycle, how experience is 
translated into concepts, which in turn are used as guides in the choice of new experiences. Thereby, 
enhancing their ability and skills to make meaningful connections and deepening their understanding of 
mathematics through the use of culturally-inspired materials as models in teaching geometry. 

Arends [26] also supported that you learn best when you are personally involved in the learning 
experience. Alessi [27] added that learners are active creators of knowledge, able to learn by observing, 
manipulating, and interpreting the world around them as they make sense of their learning experiences. 
Therefore, when learners have the desire to absorb knowledge, it has positive effects by guiding them in 
the right direction. 
 
Table 6.  
Post-Test Performance Comparison (Control vs. Experimental Group). 

Group N Mean SD t-value Df p-value Interpretation Decision 
Control 47 7.51 1.99 -10.069 94 0.000 Significant Reject Ho2 

Experimental 49 12.06 2.41 
     

 
These findings align with education theories emphasizing experiential learning and cultural 

inclusion in mathematics education. As Kolb [25] and Banks [12] attest, linking students' cultural 
backgrounds to their learning process increases participation and understanding. Culturally-inspired 
materials significantly enhanced students' performance in geometry, solidifying their understanding and 
application of mathematical principles. 
 

5. Conclusions 
The research found that students' performance in learning solid figures in Geometry was greatly 

improved through culturally-inspired materials. This method not only increased understanding but also 
encouraged cooperative learning and the development of skills through hands-on experiments. The 
research reaffirmed that the use of culturally relevant materials is more productive than the 
conventional lecture method and that it is an important teaching practice for mathematics instructors. 
In accordance with this, it is suggested to give training to mathematics teachers on how to incorporate 
culturally inspired materials into their teaching, particularly in teaching solids in Geometry, include the 
use of culturally inspired materials in the secondary school mathematics curriculum to enhance learning 
by making it more relevant and interesting, and carry out more research on using this method in other 
areas of Mathematics to further improve student learning. 
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