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Abstract— This study was conducted to assess the 

effectiveness of indigenous games in improving performance in 

Mathematics. The study utilized a quantitative type of research 

employing quasi-experimental research through the use of pre-

test and post-test and control and experimental group research, 

in which two different learning environments were compared. 

Grade 2 pupils of Kinama Elementary School, Rizal District, 

Division of Kalinga were considered in the study. They were 

grouped into two: the experimental group (14 participants) and 

the control group (13 participants). Participants in both groups 

were identified and matched based on their grade point average 

(GPA) in their 1st Grading Mathematics subject. Results of the 

pre-test that was administered before the conduct of the study 

were likewise considered in the selection. The use of indigenous 

games is effective in enhancing the performance of Grade 2 

pupils in their mathematics subject, as manifested in the high 

increase in the scores of pupils in the experimental group and 

also in comparison to their scores with those in the control group. 

Keywords— Mathematics, Action Research, Indigenous 

Games, Kalinga, Elementary Pupils 

I. INTRODUCTION  

In an ideal situation, schools could raise student academic 
achievement while still achieving their main aims of teaching 
and learning. Before entering secondary schools, students were 
expected to have a foundational understanding of literacy and 
math. Learning mathematics aids students in making sense of 
their surroundings. The ability to reason, connect ideas, 
analyze circumstances, and think logically equips students with 
crucial concepts and tools for making sense of challenging 
real-world situations (Goodyear et al., 2021; Maslihah et al., 
2020; Hattie et al., 2016). 

Studies generally demonstrate that math instruction 
involves a lot of talking and writing. This encourages a 
pessimistic outlook and subpar performance in the subject 
(McGee, 2019; Gill, 2018; Wilson, 2017). Additionally, 
research has revealed that students consistently exhibit a 
negative attitude toward learning mathematics (Mazana et al., 
2019; Soni & Kumari et al., 2017). Particularly when 
mathematical symbols, signs, and formulae are not 
comprehended, students grow to fear and hate learning 
mathematics (Acharya, 2017). One subject that is regarded as a 

brain-tester is mathematics (Hill et al., 2016). Students also 
find the subject to be tedious, challenging, and depressing. 
They did not feel totally driven since they perceived it as being 
impractical in their daily lives (Hu et al., 2018). With a few 
notable exceptions, empirical classroom research over several 
decades reveals that mathematics instruction has typically been 
characterized by traditional, abstract formulation that only 
appears to be easily understood by a small percentage of 
students. Without providing enough opportunity for pupils to 
engage in problem-solving and experimenting, ideas are given 
in an overly theoretical and abstract manner. National and 
international assessments reveal that many students' 
mathematical knowledge and skills fall short of the desired 
standard after they have completed their basic education (Nang 
et al. 2015). Many students, even among those who have 
excellent evaluation scores, dislike mathematics and do not 
understand the need to devote so much class time to it. Some 
people find mathematics unsettling, which makes them avoid 
circumstances where they might need to apply mathematics. 
Additionally, the Trends in International Mathematics and 
Science Study (TIMSS) 2019 conducted by the International 
Association for the Evaluation of Educational Achievement 
found that the Philippines scored 297 in math and 249 in 
science (IEA) (Richardson et al., 2020). Only 1% of Filipino 
pupils met the high standard in math, which requires students 
to use conceptual understanding to solve problems. Six percent 
of Filipino students met the intermediate standard, 
demonstrating their ability to use fundamental mathematical 
concepts in straightforward circumstances. Only 19% of 
Filipino children, on the other hand, scored below the low 
thresholds, indicating that they have a rudimentary 
understanding of mathematics. In the Programme for 
International Student Assessment (PISA), Filipino students 
also came in last out of 79 countries in reading comprehension 
and second to the last in both mathematical and scientific 
literacy (Schleicher, 2019). 

It is crucial that teachers reevaluate their pedagogy by 
incorporating responsive and 21

st
-century instructional 

practices to improve students' mathematics performance given 
the low performance of students (Heshmati et al., 2018). The 
use of games and even graphic organizers is one of the most 
widely used interventions. Games are competitive interactions 
between players whose objectives are predetermined. 
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According to Neslihan et al. (2017), a game is considered 
mathematical when the players may perceive or affect the 
game's outcome based on mathematical factors. An educational 
game is a planned activity with established rules for 
participation in which two or more students collaborate to 
accomplish clearly stated learning objectives (Mahmoudi et al., 
2015). The ability of a game to offer practice and real-world 
application is its strength in mathematics teaching and learning. 
Games are utilized in a variety of ways in the classroom, 
including as ice breakers, to introduce new concepts, 
consolidate learning, break up repetition, and foster a good, 
upbeat environment (Drigas & Pappas, 2015). 

Mathematical achievements in various areas, including 
problem-solving and algebraic skills, strategic and logical 
thinking, geometry skills, arithmetic, and critical thinking, are 
acknowledged as being promoted through educational games 
(Ishaq et al., 2019). These researches largely concentrated on 
the effects of game-based learning on knowledge-based 
mathematical accomplishments (Lowrie, 2015). However, 
other aspects of mathematics education are affective variables, 
such as students' motivation for studying mathematics and their 
attitudes toward it and its instruction, as these aspects can 
affect students' current mathematical abilities and future 
mathematical learning. The use of non-traditional 
interventions, like games, is an effective teaching strategy as 
backed by a sizable body of research. Games may engage 
students in the learning process and motivate them to 
participate by creating a more participatory environment, 
according to prior studies. Using games in the classroom 
promotes interaction, collaboration, and active learning. Games 
can also give teachers an engaging way to impart knowledge, 
especially helpful when teaching cause and effect. Lastly, as a 
teaching tool, games, can encourage interest among students, 
and the lessons they teach are more likely to stick with them 
(Monaghan et al., 2016). In addition, studies have shown that 
the use of indigenous games has a positive effect on teaching 
mathematics. Indigenous games play an important role in 
various communities (Tangkur et al., 2022; Mosimege, 2020). 
Despite research indicating that these games can be used to 
advance and create a connection between classroom activities 
and real-life contexts, the connection has not been explored 
adequately to make this a reality in many mathematics 
classrooms, especially in the Philippines. Some studies provide 
indications about the significance of indigenous games in 
learning school mathematics. Nkopodi and Mosimege (2009) 
claimed that indigenous games stimulate children’s 
mathematical imagination and logical thinking. In addition, the 
use of cultural contexts in teaching makes mathematics 
relevant, accessible, pleasurable, memorable, and meaningful 
for all students. In their view, the use of indigenous cultural 
games in mathematics classrooms provides an opportunity for 
pupils to relate their experiences outside the classroom to 
mathematical processes in the classroom (Hadebe-Ndlovu, 
2022; Moloi, 2013; Tachie & Galawe, 2021; Fernandez-
Oliveras et al., 2021). This tends to create awareness between 
mathematics and real-life and lessens the phobia toward the 
learning of mathematics. The use of indigenous games in the 
classroom builds a relationship between culturally specific 
activities and classroom activities (Dewah & Wyk, 2014).  

Given the numerous advantages of gaming, it may not 
come as a surprise that instructional time allocated to game-
related activities in the context of primary education is 
significant and growing. The goal of this study is to determine 
how well indigenous games can help students in grade 2 
perform better in math. 

II. METHODS 

 
This study utilized a quantitative type of research 

employing quasi-experimental research through the use of pre-

test and post-test and control and experimental group research, 

in which two different learning environments will be 

compared. This is designed to assess the effectiveness of 

indigenous games in improving the academic performance of 

pupils in mathematics. 

 

Group Pre-test Approach Post-test 

E O1 X1 O2 

C O3 X2 O4 

where:  

E   = Experimental group 

C  =  Control group 

O1 = pretest of the experimental group  

O2 = posttest of the experimental group  

O3 = pretest of the control group  

O4 = posttests of the control group  

X1  = Technology-based approach 

X2  = Traditional approach 

 

Grade 2 pupils of Kinama Elementary School, Rizal 

District, Division of Kalinga were considered in the study. 

They were grouped into two: the experimental group (14 

participants) and the control group (13 participants). 

Participants in both groups were identified and matched based 

on their grade point average (GPA) in their 1
st
 Grading 

Mathematics subject. Results of the pre-test that was 

administered before the study was conducted were also 

considered in the selection. To ensure that the participants in 

both groups were of the same level of mental ability, the 

significant difference in the means of the pre-test was tested 

using t-test of independent samples.   

 

This study utilized pre-test/post-test, in which a teacher-

made test composed of 25-item multiple choice was used to 

assess students’ performance in mathematics. The topic was 

aligned with the current topic for the second grading, which is 

subtraction. Prior to the administration of the pre-test, the said 

test underwent content and expert validation, in which three 

(3) experts in assessment and evaluation, mathematics 

education, and research and statistics were invited to review 

the contents of the test. The two groups received the same 

amount of contact hours, which is four (4) hours a week for 

the duration of six (6) weeks. The control group was taught 

using the traditional approach of teaching mathematics, which 

is the lecture method. In contrast, the experimental group was 
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taught the same lessons using indigenous and Filipino games 

such as tumbang preso, sack race, dangan-dangan, step 

paldam, and kadang-kadang. Before implementing the game-

based approach, the experimental group was oriented about 

the mechanics of the game. The experimental group learned 

through exploration and multiple representations of various 

concepts. The teacher served only as a facilitator in the group. 

After the experimentation, post-test was administered to both 

groups. 

 

Data Analysis 

 

 The data gathered were analyzed using the following 

statistical tools: 

 

Frequency and percentage were used to describe the 

profile of the participants along gender, birth order, academic 

performance in mathematics for the 1st grading period, 

availability of educational learning resources at home, and 

availability of gadget/s used in learning. 

 

Mean score was used to determine the pre-test and post-

test performances of the participants in both groups, which 

were interpreted using the following scale: 

 

Scores  Descriptive Value 

 21-25  Excellent 

 16-20  Very Satisfactory 

 11-15  Satisfactory 

 06-10  Fair 

 00-05  Poor 

 

The t-test for Independent Samples was used to compare 

the pre-test and post-test performances of the two groups. 

 

The t-test for Paired Samples was employed to compare 

the performance and attitude of the experimental group before 

and after the experimentation.  

 

III. RESULTS  

 

Table 1. Profile of the Participants 

Profile Variables 

Experimental 

Group 
Control Group 

n % n % 

Gender     

  Male 6 42.90. 8 61.50 

Female 8 57.10 5 38.50 

Birth Order     

First  5 35.70 6 46.20 

Second 4 28.60 4 30.80 

Third 4 28.60 2 15.40 

Fourth 1 7.10 1 7.70 

Academic 

Performance in 

Mathematics last 

    

1
st
 Grading 

90 – 100 0 0.00 0 0.00 

85 – 89 0 0.00 0 0.00 

80 – 84 6 42.90 10 76.90 

75 – 79 8 57.10 3 23.10 

Below 75 0 0.00 0 0.00 

Availability of 

Educational 

Learning resources 

at Home 

    

Printed materials 9 64.30 4 30.80 

Electronic 

materials 
0 0.00 0 0.00 

Internet 0 0.00 0 0.00 

none 5 35.70 9 69.20 

Availability of 

Gadgets 
    

Cellular phone 13 92.90 8 61.50 

Laptop computer 0 0.00 0 0.00 

Tablet 0 0.00 0 0.00 

Computer desktop 1 7.10 0 0.00 

None  0 0.00 5 38.50 

 

 Table 1 presents the profile of the participants in the 

experimental and control groups. It can be shown from the 

results that in the experimental group, there are more female 

than male participants. In addition, in terms of their birth 

order, many of them are eldest among siblings. It is important 

to note that many of the participants also obtained 75-79 

academic performance in their mathematics subject last first 

grading of SY 2022-2023. In addition, many of the 

participants in the said group have printed educational 

materials available at their homes. Finally, almost all of them 

have cellular phones. 

 

 Meanwhile, in terms of the profile of the participants 

in the control group, there are more male participants than 

female. In addition, same with those in the experimental 

group, many of the participants are eldest in terms of their 

birth order. It can also be gleaned from the table that majority 

of the participants obtained 80-84 academic performance in 

mathematics. It is important to note that most of them do not 

have available learning resources at home. Finally, most of 

them also own cellular phones.  

 

Table 2. Pre-test Results of the Participants in the Control and 

Experimental Groups  

Score Range 
Experimental Group Control Group 

n % n % 

21 – 25 0 0.00 0 0.00 

16 – 20 0 0.00 0 0.00 

11 – 15 0 0.00 1 7.70 

06 – 10 14 100.00 12 92.30 

00 – 05 0 0.00 0 0.00 

Mean Score 7.85 Fair 8.00 Fair 
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 Table 2 presents the pre-test results of the 

participants in the control and experimental groups. It can be 

shown from the table that all the 14 participants in the 

experimental group obtained a fair performance in their pre-

test. Also, almost all the participants in the control obtained a 

fair performance in their pre-test. Only one participant got a 

score from 11-15. Generally, participants from the 

experimental and control groups obtained a fair performance 

in their pre-test. 

 

Table 3. Post-test Results of the Participants in the Control 

and Experimental Groups  

Score 

Range 

Experimental Group Control Group 

n % n % 

21 – 25 13 92.90 0 0.00 

16 – 20 1 7.10 2 15.40 

11 – 15 0 0.00 8 61.50 

06 – 10 0 0.00 3 23.10 

00 – 05 0 0.00 0 0.00 

Mean 

Score 
22.00 Excellent 12.85 Satisfactory 

 

 Table 3 presents the post-test results of the 

participants in the control and experimental groups. It can be 

gleaned from the results that almost all the participants in the 

experimental group obtained an excellent performance in their 

mathematics post-test. In addition, only one participant from 

the said group obtained a very satisfactory rating. Overall, 

participants in the experimental group achieved a mean score 

of 22 in their post-test, which means that they obtained an 

excellent rating after the conduct of the intervention.  

 

 Meanwhile, most participants in the control group 

obtained a satisfactory rating in their mathematics post-test. 

Some of them still got a fair rating, while only a few received 

a satisfactory rating in their post-test. In general, participants 

in the control group obtained a satisfactory rating after the 

conduct of the traditional lecture method in teaching 

mathematics.  

 

Table 4. Significant Difference on the Pre-Test Scores of 

Participants in the Experimental and Control Groups 

Groups Pre-

Test 

Score 

df t-

value 

p-

value 

Decision 

Experimental 

Group 
7.85 

25 -.253 .802 
Not 

Significant  
Control Group 8.00 

*significant at .01 

 

 Table 4 shows the significant difference on the pre-

test scores of the participants in the experiment and control 

groups. It can be gleaned from the results that there is no 

significant difference on the pre-test scores of participants in 

the experiment and control groups. This is supported by the 

probability value of .802, which is higher than .01 level of 

significance. Hence, the null hypothesis is accepted. This 

means that the distribution of participants in the experimental 

and control groups is valid and reliable.  

 

Table 5.  Significant Difference on the Post-Test Scores of 

Participants in the Experimental and Control Groups 

Groups Post-

Test 

Score 

df t-value p-

value 

Decision 

Experimental 

Group 
22.00 

25 10.820 .000 Significant 

Control Group 12.85 

*significant at .01 

 

 Table 5 presents the significant difference on the 

post-test scores of participants in the experimental and control 

groups. The results show that there is a significant difference 

on the post-test scores of participants in the experimental and 

control groups. This is supported by a probability value of 

.000 which is lower than .01 level of significance. Hence, the 

null hypothesis is rejected. The table shows a huge difference 

from the post-test scores of participants in the experimental 

and control groups. Specifically, results of the post-test show 

that participants from the experimental group obtained an 

excellent rating, while those in the control group obtained a 

satisfactory rating.  

 

Table 6.  Significant Difference on the Scores of Participants 

in the Experimental and Control Groups Before and After the 

Conduct of the Experimentation  

Group 

Test Scor

e 

df t-

value 

p-

valu

e 

Decision 

Experiment

al Group  

Pre-

Test 
7.85 

1

3 

-

21.37

0 

.000 
Significa

nt  
Post

-

Test 

22.0

0 

Control 

Group 

Pre-

Test 
8.00 

1

2 

-

4.677 
.001 

Significa

nt  
Post

-

Test 

12.8

5 

*significant at .01 

 

Table 6 presents the significant difference on the 

scores of the participants in the experimental and control 

groups before and after the conduct of the experimentation. It 

can be shown from the results that for participants in the 

experimental group, there is a significant difference on the 

scores of the participants in their pre-test and post-test. This is 

supported by the probability value of .000. Hence, the null 

hypothesis is rejected. This means that there is a huge increase 

in the scores of the participants after the implementation of the 

intervention on using indigenous games in learning 

mathematics.  
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Meanwhile, the table also shows a significant 

difference on the pre-test and post-test scores of the 

participants in the control group. This is supported by the 

probability of .001. Hence, the null hypothesis is rejected. 

However, the increase in the participants’ scores in the control 

group is not that high compared to those in the experimental 

group.  

 

IV. DISCUSSION 

The goal of this study was to determine how well using 

indigenous games may improve pupils' mathematics 

performance. To ensure participant equality, the control and 

experimental groups' participant pairings were taken into 

consideration before the experiment. Thus, another technique 

employed in quasi-experimental design is matching 

individuals to experimental and control groups. Researchers 

begin by thinking about the factors that are essential to their 

study, especially those that may have an effect on the 

demographics or other characteristics of the dependent 

variable (Benedetto et al., 2018). The investigation showed 

that the participants in the experimental and control groups 

were appropriately matched.  

 

Pre-test findings showed that both individuals in the 

experimental and control groups scored fairly on their 

mathematics exam. This indicates that individuals from both 

groups had a limited understanding of and familiarity with the 

mathematical concept of subtraction. Teachers have had issues 

because of students' poor mathematics proficiency (Nelson & 

Powell, 2018). The result of the study is supported by findings 

of previous research claiming the low and fair performance of 

elementary pupils in mathematics (Bonesronning et al., 2022; 

Cai et al., 2022; Mutlu, 2019). Additionally, the scores of thre 

participants in the experimental and control groups have 

increased, according to the results. The experimental group, 

however, experienced a significant increase, whereas the 

scores of the participants in the control group just slightly 

increased. It should be emphasized that participants in the 

experimental group received the intervention, which consisted 

of integrating native games. In contrast, participants in the 

control group received the standard lecture approach of 

instruction. According to the findings, the lecture technique is 

still a successful teaching method for mathematics. According 

to Strohmaier et al. (2020), the lecture method of education 

improves students' test scores by making concepts simpler to 

understand. The lecture format enables one-on-one instruction 

and lets the learner move at his own pace. Sometimes, it is 

advantageous to have group discussions in class. However, 

due to the various natures of today's learners, the efficiency of 

the lecture technique is too constrained. Lectures are 

comparable to other modalities when it comes to imparting 

fundamental knowledge, but they are not more efficient. The 

lecture method may be used to address the roles that teachers 

and students are expected to play. Additionally, Gupta and 

Kappor (2020) emphasized that teaching mathematics through 

lectures is ineffective. The teaching of physical skills, the 

development of attitudes or values, or the teaching of higher-

order thinking skills like application, analysis, synthesis, or 

evaluation cannot be accomplished through lectures. For the 

instruction of challenging, abstract subjects, lectures are 

inadequate. Thus, educators must utilize additional cutting-

edge teaching techniques that are responsive to the needs of 

their students, like the use of indigenous games. 

 

In this study, it was discovered that using indigenous games 

effectively improves students' mathematical proficiency. The 

fact that post-test results of students in the experimental group 

were much higher than those of students in the control group 

supports this. The great score that students in the experimental 

group received on the post-test is another indicator of the 

efficiency of the aforementioned technique. As a result, game-

based math instruction improves students' capacity to think, 

comprehend underlying ideas, and solve challenging 

mathematical problems (Leonard, 2018). While having fun, 

educational games encourage students to develop original 

ideas and push them to learn more quickly. More specifically, 

because elementary school students learn via play, adding 

native games into the teaching and learning of mathematics is 

essential (Bose & Seetso, 2016). Additionally, this increases 

the students' drive and interest in learning mathematics. These 

games were played in multicultural settings and were not just 

loved by members of one particular cultural group. The study 

demonstrates how geography, linguistic diversity, and culture 

influence the development of mathematics. 

 

V. CONCLUSION AND RECOMMENDATIONS 

 

The study concludes that the use of indigenous games is 

effective in enhancing the performance of Grade 2 pupils of 

Kinama Elementary School, Rizal District, Division of 

Kalinga in their mathematics subject, as manifested in the high 

increase of pupils’ scores in the experimental group and also 

in comparison to their scores with those in the control group.  

 

Other subject teachers may also start incorporating 

indigenous games into their subjects after thorough assessing 

the method's efficacy in raising students' academic 

achievement. Mathematics teachers may also utilize 21
st
-

century instructional strategies and techniques to further 

improve the academic performance of pupils in mathematics. 

Furthermore, future researchers may also conduct school-wide 

collaborative research looking into the effectiveness of other 

strategies in enhancing pupils’ academic performance in 

mathematics.    
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