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Abstract

This action research identified the proficiency level of two groups of participants - control and manipulative, the
significant difference between pretest and posttest results, and confidence levels in answering their test before
and after the discussion. A total of 30 pupils participated, and a gamified place valuing tool was developed and
used as intervention. Quasi-experimental research methodology was used. Frequency, percentages, mean,
standard deviation, dependent and independent t-value were used to analyze the data at a 0.05 level of
significance. Results revealed that proficiency level of the manipulative group improved by at least 58% in their
posttest after using the innovation, while control group who did not use the innovation improved in posttests by
at least 41%. Results also exposed a significant difference between pretest results, with a mean of 3.60 for
manipulative group and 2.13 for control group. Meanwhile, study also revealed a significant difference in the
posttest of the manipulative with a recorded mean of 9.40 and the control group with a mean of 6.20. Results
showed that manipulative group was more confident in answering their posttest than the pretest after the
discussion using the innovation, with a recorded mean of 4.19 and 3.07, respectively. Data implies that use of
gamified place valuing tool improves the proficiency level of manipulative group than control group and their
confidence level. This means that the use of innovation affects and helps the learning and understanding skills
of the pupils in Mathematics — specifically in place valuing.
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Introduction

Mathematics is a general education subject in primary and secondary school in the
Philippines, where pupils are expected to gain an understanding and appreciation of its
principles as an applied-using suitable techniques in problem-solving, critical thinking,
communication, reasoning, making connections, representations, and making decisions in
real life (Guinocor et al., 2020). Additionally, it is critical to reinforce mathematical
knowledge and training to pupils from an early age (Roof & Chimuma, 2022).

The Philippines obtained 297 points in mathematics which was significantly lower
than the scores of other countries (2019 Trends in International Mathematics and Science
Study [TIMMS]). In addition, the mean score of the Philippines in mathematics performance
is one of the lowest among PISA-participating countries and economies, with a 353 PISA
Score, and ranks 75th out of 77 participating countries (Programme for International Student
Assessment [PISA], 2018). The performance of grade three pupils in the National
Achievement Test (NAT) 2012 subtests recorded a 59.87% mean percentage score in
Mathematics, 4.28% lower than the previous year. This result is significantly lower than the
75% goal of the Department of Education (Philippine Basic Education, 2013).

One of the big schools in Puerto Princesa City is the Sta. Monica Elementary School
located in the urban area of the city. There is 374 grade one pupil enrolled in 2020-2021.
Based on the gathered data, the grade 1 pupils of SMES have an average of 83.99% in their
math subject. This result indicates that their math proficiency level is satisfactory according
to the DepEd grading system for K-12. The results suggest that grade one pupils of the Sta.
Monica Elementary School needs more intervention and involvement in learning their
mathematical skills through practical tools to meet the higher DepEd Grading of 85%-89%
with a descriptive rating of very satisfactory and 90%-100% with a descriptive rating of
outstanding.

Educational gamification is the application of game components and game design
approaches in an academic setting (Manzano-Leon, 2021). Gamification of education is a
relatively new concept, with encouraging outcomes from early trials. Along with improving
performance, students also appear to be more interested and willing to participate in gamified
learning (Barata et al., 2014). Game-based learning could help pupils learn more effectively

because motivation is present. In the realm of education, motivation is regarded as one of the



86 | The Research Probe, Volume 3 Issue 2

most important components for effective teaching and learning. Motivation is defined as the
ability to be motivated to do something or carry out an activity (Lawlor et al., 2016). It also
improves their spatial abilities and attention span, and they enjoy it a lot while learning (Li &
Tsai, 2013). The application of game features to non-gaming environments, or gamification,
has been utilized to boost online learning performance (Lo & Hew, 2020) and student
engagement (Bai et al., 2021).

Since digital technology is not necessary for gamified teaching, using local materials
in utilizing manipulatives still has the same level of effectiveness as employing advanced
technologies (Svanberg & Bergh, 2023). Thus, using bottle caps as manipulative in teaching
mathematics has been effective since they are easy to modify, easy to find at home or
schools, and suitable for rural areas. Children who used bottle caps as manipulative have
significantly improved arithmetic ability more than those who did not. A modified bottle cap
is a valuable instructional tool for enhancing children's math skills, particularly ability
(Diningrat, 2019).

The researchers developed a game-based instructional tool using localized materials
such as bottle caps and bamboo to help the pupils in the elementary level, specifically the
grade one pupils, and unconsciously stimulate pupils' mathematical skills and concepts. The
researchers believe this innovation could help the pupils enhance their basic skills in
mathematics subjects, precisely place valuing. Additionally, this research also focuses on
identifying the confidence level of the pupils in answering place value questions before and

after using the innovative manipulative.

Methodology

The researchers innovated a game-based instructional tool to help pupils enhance
their mathematics skills, precisely place valuing skills. This innovation is made from
localized materials - bottle caps and bamboo. This innovation is called Gamified Place
Valuing Tool. The caps attached are color-coded, each for the value; yellow for ones, green
for tens, and red for hundreds.

Materials: 21 in. bamboo for the stand; 6.5 in. bamboo sticks for spikes; 6 in. bamboo
for holders; 21.5 in x 6 in plywood for foundation; 27 pieces bottle caps (9 pieces each color:
yellow, green, red); Lollipop numbers; Mini whiteboard; Rewards (school supplies for

motivation).
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Figure 2
Gamified place valuing tool actual picture

The study was conducted in Sta. Monica Elementary School, Barangay Sta. Monica,
Puerto Princesa City. The study participants were limited to the Grade One pupil officially
enrolled in the School Year 2021-2022. The researchers purposively selected the participants.
A total number of 30 pupils participated in the study. The research participants consisted of
two groups: control and manipulative.

The quasi-experimental research methodology also known as pre-post intervention
design; a tool frequently used to assess the advantages of interventions was used to assess the
outcome of the intervention (Harris, et al., 2006). For ethical considerations, the researchers
submitted a request letter to the principal to formally ask for consent regarding the conduct of
the research in the school Following this, the researchers presented a consent letter to the
class adviser regarding the study and asked permission to let the pupils participate in the
study.

The researchers demonstrated and observed the participants during the class
intervention. The pretest and posttest exam papers were distributed before and after the
discussions. The researchers provided a self-formulated questionnaire to collect data
regarding the level of confidence of pupils in answering the posttest after the intervention.
The questionnaire consisted of only one part about the level of confidence of pupils. The
questionnaire was provided after the posttest and was answered by the participants from two
groups — control and manipulative.

For the statistical treatment of data, the researchers utilized appropriate tools to

ensure the accuracy and reliability of the examined and interpretation of the data collected.
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Frequency, percentages, mean, standard deviation, and dependent and independent t-value
were used to analyze the data. Jamovi software was used as an overall statistical analysis.
The confidence level was interpreted according to the DepEd Order no. 8, series of 2015,
also known as "Policy Guidelines on Classroom Assessment for the K To 12 Basic Education

Program."

Findings

The results revealed that the 36% proficiency level of the manipulative group is
higher than the 21% proficiency level of the control group after their pretests. This data
shows that both groups did not meet the expectations and needed more intervention to
improve their performance. After the intervention, results of manipulative group's 94%
proficiency level is higher than the 62% proficiency level of the control group after their
posttests. The data also shows a 58% increase in manipulative group scores from their
pretest, meanwhile a 41% increase in the control group. The results show that both groups
improved their performance in math. But, although the control group improved, they still did
not meet the expectations, unlike the manipulative group, who got an outstanding rating in
their posttest. This data means that the proficiency level of the manipulative group who used
the gamified place valuing tool is higher than the control group. This variable implies that
using a gamified manipulative affects the learning and understanding skills of the pupils in
Mathematics — specifically in place valuing.

Furthermore, the participants in manipulative group perceive a very confident level in
answering the pretests before the intervention, as the finding reveals a mean rating of 3.073.
Meanwhile, the group professes a very much confident level in answering the posttest after
the intervention using the innovation with a 4.19 mean. This infers that after the intervention
using the manipulative, the pupils are more confident in answering their test than in their
pretest. Self-confidence is one of the unacknowledged key aspects influencing pupils'
mathematical success (Santosa & Kunhertanti, 2018). This concludes that self-confidence is
essential in developing the mathematical achievement of pupils. Students with higher
mathematical abilities were often more confident and successful in mathematics. Moreover,
children with high self-esteem are eager to learn. These students are not distracted and they
tend to learn from their failures (Nalbur, 2021).
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Conclusion

The gamification tool's success is perceived. The results show that the participants'
posttest performance in the manipulative group is significantly different from the control
group’s posttest performance. This discovery indicates the success of using a gamified place
valuing tool in developing and helping the learning and understanding of the participants in
the manipulative group in mathematics subjects. The usage of game-like aspects in education
has grown, and as more and more fresh dynamics emerge, more teachers are starting to think
about using game-like features in the future. Furthermore, the idea of integrating games in
the classroom has gained acceptance among the younger population (Brigham, 2015).

Game-based learning improves the experimental group's mathematical ability
significantly more than the control group (Antonio & Tamban, 2022). Teachers, regardless of
their level of education or subject matter expertise, also have a favorable opinion of digital
skills and gamified techniques (Nunez-Pacheco et al., 2023). Since gamification provides
students’ motivation, which is one of the most crucial elements of a teacher's efficiency that
affects both their participation in the learning process and their academic achievement
(Leitao et al., 2021). Students who use mathematical manipulation perform better on the
posttest than those who do not use manipulative (Liggett, 2017).

An increase in the achievement score of the manipulative group in which
gamification elements were used is significantly higher than the increase in the control group
in which the gamification elements were not used. This implies that using the Gamified Place
Valuing Tool as manipulative helps develop and increase the math skills of the pupils,
precisely in place valuing. The researchers suggest the continued use of the innovation to

enhance pupils' skills in the said field.
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