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ABSTRACT

The study Digital Game-Based Learning Tool In Improving The Least Mastered Competencies Of (TLE 8) Students was based on the integration of Technology
and Livelihood Education in the Philippines’ K-12 curriculum which aimed to equip students with the necessary skills and knowledge in TLE which included Grade
students taking up Bread and Pastry Production Exploratory Subjects enrolled at Marinduque National High School S.Y. 2024 -2025. The researcher aimed to
determine the profile of the respondents according to age, gender and socio-economic status. It also aimed to show the competence level of the students in the least
mastered competencies before and after exposure to the three digital game-based activities in terms of use of tools and baking equipment and performance in
mensuration and calculation. Furthermore, it wanted to distinguish if there is any significant difference in the pretest and posttest scores of the students in the least
mastered competencies after exposure to the game-based activities. The researcher used a Quantitative Quasi-Experimental approach.

The results of the study state that majority of the respondents were between 14 to 15 years of age; 58.7% were female; thirteen or 28.3% of the respondents earned
P10,001 — P15,000; 32.6% of the mothers of the respondents are high school graduates while 34.8% of the fathers graduated from college. On the occupation of
parents, twenty-seven or 58.7% of mothers while twenty-six or 56.5% of fathers are self-employed.

The competence level of the students in the least mastered competencies after exposure improved with 95.6% against 58.7%. On the other hand, after use of
digital game-based learning tools, the respondents with thirty-two or 69.6% had low mastery; eleven or 23.9% were moving toward mastery and lastly three or
6.5% mastered the competence. The significant difference in the Pre-test and Post-test scores of the respondents on the least mastered competencies showed a
highly significant difference between the scores on the Pre Test and Post Test after exposure to digital game-based learning tools.

Based on Perform mensuration and calculation, there is a highly significant difference between scores of students before and after using game-based learning.
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1. Introduction

The COVID-19 pandemic formed the need to enhance education forever. The impact of the pandemic moved the school to be responsive to the changing
times. Teachers are obliged to improve their knowledge and skills in learning the new normal set-up of education. (Santos & Bantog, 2023)

According to the study of Valleccera & Basal (2024), students lack perseverance and attention in undertaking their tasks in Bread and Pastry Production.
Students are assigned tasks to show their talent and gain the necessary skill, however, to delay in performing it which results to a poor performance and
skill acquisition.

According to Abbott (2015), the 21st century skills are a wide array of information, skills, work ethics and character traits that are useful in today’s
accomplishment. They include learning and innovation skills which refer to originality, novelty, critical thinking, problem solving, communication and
collaboration; and life and career skills which refers to flexibility and adaptability, and leadership and responsibility (P21 Framework Definitions, 2015).
With these skills, individuals are prepared through the application of skills in daily use in analyzing information, making decisions and creating
collaborative ideas to live and work in real life. According to Garduque (2012), skills are used in business, occupation and vocations which usually aim
at practical application of what was learned from school. Practical skills is the application of the gained knowledge in making actual jobs or occupation
to make it easier. In addition, Garduque emphasized that learning theories on concepts of knowledge are not enough because there is a need to have skills
to perform, thus the importance of; technical and livelihood programs may help the students and graduates to become skilled workers of the future. Based
on TESDA (2004), Bread and Pastry Production has various skills that can be developed through proper training. Three of which are the training, making
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of baked products and cleaning and maintenance. It was believed that through competency-based curriculum it is easier for the students to learn and
acquire skills for it is in demonstration approach.

However, nowadays students have little familiarity with the food preparation experience at home that resulted in unequipped individuals in food
preparation. Food preparation can be developed through a school curriculum that involves individuals in practical activity in preparing the ingredients.
Studies show that there is a need to provide opportunities for the students to practice and apply practical food preparation and baking skills. Beets (2007)
concluded that through the given chances there is a noteworthy improvement in perceiving baking skills and knowledge of techniques in preparation.
However, Lichtenstein & Ludwig (2010), stated that instruction in basic food preparation skills needs to be part of a long-term solution to fully manifest
the skill.

Recent research on motivation of K-12 students shown alarming trend; students’ interest in school tends to decline over time, with low achievers showing
lower interest overall than high achievers (Lepper, Corpus, & lyengar, 2005). Moreover, Hofer and Bendixen (2012) hypothesize that age is a factor that
is critical in the development of a students’ interest. It may change over the years and may affect the goals he or she is aiming for. Hence, the loss of
interest in school matters is essential when students go to secondary school. Given this reality then, the teacher’s greatest task is to provide learners whose
interest levels differ and may vary from mood to mood.

Thus, the application of game-based learning is necessary in order to keep up with the times and interest of the students. According to Boctor (2013), the
process by which the game-based learning approach supports learning comprises two steps: First, games can inspire students and use it in decision-
making procedures; and second, students can test the outcomes which change based on the choices and decisions they make. It also allows students to
communicate with other participants and discuss game-related moves; this improves social association skills.

INDEPENDENT VARIABLES DEPENDENT VARIABLES

Digital Game Based Activities Improved Competencies in TLE-BPP:
Quizizz ' Use of Tools and Baking Equipment
Wordwall Mensuration and Calculation

Quizlet

Figure 1: Research Framework
1.1 Research Problem

The integration of Technology and Livelihood Education (TLE) in the Philippines' K-12 curriculum aims to equip students with the necessary skills and
knowledge in Technology and Livelihood Education. However, some competencies in TLE subjects remain the least mastered among students, indicating
a need for more effective teaching strategies. As such, this study aims to investigate the effectiveness of Digital game-based learning tools in improving
the least mastered competencies in Technology and Livelihood Education (TLE) 8. Specifically, the study sought to answer the following questions:

1. What is the profile of the respondents in terms of:
1.1 age; and

1.2. gender,

1.3.s0cio economics status, according to:

1.3.1 family income;

1.3.2 educational attainment;

1.3.3 educational attainment of parents and

1.3.4 parents’ occupation?

2. What is the competence level of the students in the least mastered competencies before and after exposing them to the three digital game-based
activities in terms of:

2.1 use of tools and baking equipment and
2.2 perform mensuration and calculation?

3. Is there any significant difference in the pretest and posttest scores of the students in the least mastered competencies after exposure to the game-based
activities?
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1.2. Materials and Methods

In gathering pertinent data and information on the questions posited in the study, the researcher employed a Quantitative Quasi-Experimental approach.
The study was conducted using one group which took a pre-test then the respondents were exposed to digital game-based activities based on baking and
pastry production. The respondents were given a post-test to determine if the performance of TLE students in BPP improved

The Grade 8 students taking up Bread and Pastry Production Exploratory Subject enrolled at Marindugue National High School S.Y. 2024 — 2025 served
as respondents of the study.

The population for this study consisted of all students enrolled in Grade 8 Bread and Pastry Production at Marinduque National High School. A quasi-
experimental design was employed, selecting one intact section comprising 45 students as the sample. This section was chosen based on the result of their
Periodical Examination resulting in a Low mastery level.

The research instrument used the digital game-based learning activities which was designed by the researcher. This digital based-learning activity was
used for teaching Bread and Pastry as an exploratory subject for Grade 8 in learning TLE. The activities were aligned to the Most Essential Learning
Competencies of TLE 8. The instruments were subjected for the content validity and to the test of reliability to ensure that data are sound and replicable,
and the results are accurate. The evidence of validity and reliability are prerequisite to assure the integrity and quality of a measurement instrument
(Kimberlin & Wintersteing, 2008)

After the periodical test, the test result was analyzed, the percentage of correct response was computed to determine the mastery of the topics. The section
that got the low mastery level was considered the subjects of the study. They were given a pre-test. Then they were exposed to the game-based activity
made by the researcher. After exposure, the respondents were given a post-test to identify if there is an improvement in the learning ability of the
respondents.

Inferential statistical tools were employed to analyze the collected data. For the profile of the respondents and the competence level of the students in the
least mastered competencies before and after the implementation of the three-digital game-based activities, which involved descriptive questions,
frequency and percentage. To determine the significant difference between the pretest and posttest scores of students in the least mastered competencies
after exposure to game-based activities, a one-sample t-test was applied.

2. Results and Discussion

Table 1 - Distribution of Respondents by Age

Age Frequency Percent
12-13 17 37.0
14-15 28 60.9

16 and above 1 2.2
Total 46 100

Table 1 shows that the majority of the respondents were between 14 to 15 years of age with a frequency of 28 and a percentage of 60.9, followed by aged
12-13 with a frequency of 17 and a percentage of 37.0. The last age group is 16 and above with a frequency of 1 and a percentage of 2.2.

Table 2. Distribution of Respondents by Gender

Gender Frequency Percent
Male 19 41.3
Female 27 58.7
Total 46 100

As seen above, there are twenty-seven female respondents (58.7%) and nineteen male respondents (41.3%) which total to forty-six respondents.

Gender differences in students' self-efficacy are important to consider, as prior research has shown a positive correlation between self-efficacy and digital
skills in secondary school students (Rohatgi et al., 2016). Understanding how self-efficacy varies between genders can provide valuable insights into how
students engage with digital tools and technologies, potentially influencing the design of more inclusive and effective learning strategies. Meta-analyses
on gender Differences in students' self-efficacy suggest that boys tend to have higher self-efficacy beliefs compared to girls (g = 0.18; Cai et al., 2017).
However, the magnitude of these differences varies across different geographical regions (g = -0.01 to 0.34). The factors that could explain these regional
variations in gender gaps in self-efficacy have not been thoroughly explored, leaving unanswered questions about whether cultural, economic, and social
factors contribute to these differences and how they relate to students' digital skills.
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Additionally, in a study by Aguilar-Cruz et al. (2023), gender was found to be a significant predictor of the outcomes of a Game-Based Learning (GBL)
intervention. Male participants outperformed female participants in post-test results, suggesting that they had greater learning gains. Interviews revealed
that male participants were highly motivated and felt encouraged by their participation in the GBL intervention, whereas female participants expressed
more disinterest. Many female participants reported that they disliked the time limit in the game and found the increasing difficulty stressful. As a result,
some of them gave up or felt frustrated with the game.

Table 3. Distribution of Respondents by Family Income

Family Income Frequency Percent
Below P 10,000 12 26.1
P 10,001-P15,000 13 28.3
P15,001 - P 20,000 9 19.6
P 20,001 - P 25,000 7 15.2
above P 25,000 5 10.9
Total 46 100

Table 3 shows that thirteen or 28.3% of the respondents earn P10,001 — P15,000; twelve or 26.1% earned below P10,000; while nine or 19.6% of
respondents earned P15,001 — P20,000; followed by seven or 15.2% with an earning of P20,001-P25,000; and lastly, five or 10.9% earned above
P25,000.

According to the study by Aguilar-Cruz et al. (2023), it is often assumed that students from better family conditions (such as living with both parents and
having strong economic resources) have more opportunities and better access to quality learning. However, the findings of this study suggest that
participants from better family conditions actually performed worse in Game-Based Learning (GBL) compared to their peers.

However, according to Ampofo, et.al. (2024), achieving great academic performance as a student can be greatly complicated for many who don’t have a
low-income background (Hassan et. Al, 2020) cited from Adzido (2016) added that family income level features a positive relationship on students’
academic performance.

According to LI & Qiu (2018), the family income often impacted children’s standing in school, peer’s perceptions, stability in the community, and the
safety of their families, and the impact on educational goals, which are all three key factors that were involved in determining a child’s later success in
life.

Thus, it shows that family income is a factor in the performance of the student because if they cannot afford to buy an electronic device for the student to
use, then the student will not be able to follow through with the lesson that needs to be done.

Table 4. Distribution of Respondents by Educational Attainment of Parents

Mother Father
Educational Attainment

Frequency Percent Frequency Percent
Elementary Undergraduate 7 15.2 - -
Elementary Graduate 1 2.2 2 43
High School Undergraduate 4 8.7 5 10.9
High School Graduate 15 326 16 34.8
College Undergraduate 6 13.0 7 15.2
College Graduate 13 28.3 16 34.8
Total 46 100 46 100

Table 4 shows that fifteen or 32.6% of the mothers of the respondents are high school graduate, thirteen or 28.3% are college graduate, seven or 15.2%
are elementary undergraduate, six or 13% are college undergraduate, four or 8.7% are high school undergraduate and the remaining one or 2.2% is an
elementary graduate. On the other hand, sixteen or 34.8% graduated from college, same as with the high school graduate. Seven or 15.2% are college
undergraduate, five or 10.9% are high school undergraduate, and two or 4.3% are elementary graduates.

Despite (Ampofo, 2024) the fact that the different range of educational abilities among parents, all developed countries have the same conclusion: There
is evidence of a great impact of the level of parents' education on their children's academic success in all developed countries. Additionally, (Li & Qiu,
2018) cited from Dekar (2012) concluding in his study that the academic level of parents influences their children’s success in class. This also emphasized
that parents’ educational background and therefore the effects on students’ academic performance indicated a positive significant relationship. This adds
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to the evidence that students whose parents have at least a college degree do, on average, perform well in assessments of literacy, arithmetic, and science
knowledge. Thus, students from developed countries averaged seven percentage points more in their age-adjusted scores on creativity, whereas those
from low- or middle-income countries averaged 45 points more on their standardized scores. Parents' education has traditionally been described as a
source of direct and obvious benefits to children's achievements. Students seem to be helped the best by those of better educational backgrounds. This
suggests that students are inspired by their benefactors, and have greater expectations about themselves because their capabilities and outcomes are based
on their parent's level of education. Nonetheless, most writers and researchers on the subject educational level of parents in relation with academic
performance of their wards stressed more on the facts that, parents with higher educational level help their children in educational pursuit like, helping
them to do their homework, encouraging and assisting them to review well, giving them more guidance on the way to study and buying materials which
will aid in their learning. On the opposite hand, parents from low educational levels were seen to neither encourage their wards to find out, however,
they themselves couldn't assist them nor guide them in their studies, which in totality affect their academic outcome. The contribution of families to
students' inspiration and school success has been covered since the year 1953. According to the studies above, most researchers found a favorable
association between Digital Game-Based learning and academic achievement, however few studies found a negative relationship between Digital Game-
Based learning and academic performance. Students in a few selected schools in Kumasi's metropolitan area were chosen to participate in a study
examining the link between digital game-based learning and their academic performance.

Based on the results above, it shows that the majority of the parents have graduated from high school or college, thus it suggests that these
parents have a higher value in education. Educated parents are constantly concerned about their children’s education, therefore, they are more encouraging
and supportive in homework tasks and studies.

Table 5. Distribution of Respondents by Occupation of the Parents

Mother Father
Occupation

Frequency Percent Frequency Percent
Government Employee 17 37.0 8 17.4
Self — employed 27 58.7 26 56.5
Unemployed 2 43 12 26.1
Total 46 100 46 100

The table above shows that twenty-seven or 58.7% of mothers are self-employed while seventeen or 37.0% are government employees and the remaining
two or 4.3% are unemployed. On the other hand, twenty-six or 56.5% of fathers are self-employed while twelve or 26.1% are unemployed and the
remaining eight or 17.4% are government employees.

As supported by Table 3, it shows that the occupation of the parents is most likely on the minimum wage. As stated, most of the parents earn between
P10,000 to P15,000 even though the majority are self-employed and government employees.

A parent's occupation plays a significant role in shaping the type of education and support children receive. The occupation of a parent can greatly
influence their children's academic performance, as it determines not only their income but also their social status. Differences in parents' occupations
often lead to variations in parenting styles, discipline approaches, and overall reactions to their children's needs. Parents in higher occupational classes or
prestigious jobs are more likely to provide their children with a sense of security, as they have the financial means to handle emergencies, absorb economic
shocks, and offer a comfortable living environment (Shah, 2021).

Table 6. Use of Tools and Baking Equipment Before Use of Digital Game Based Learning Tool

Score Frequency Percent Verbal Interpretation
12-15 3 6.5 Mastered

10-11 16 34.8 Moving Toward Mastery
0-9 27 58.7 Low Mastery

Total 46 100

The table above shows the score of respondents before use of digital game-

based learning tool. Twenty-seven or 58.7% of the respondents have a low mastery, followed by sixteen or 34.8% are moving toward mastery and finally
three or 6.5% are Mastered.

With no intervention of educational tools, the result of the test shows that the majority of the respondents have a low mastery of the use of tools and
baking equipment. Tools and equipment are crucial in home economics because they make activities easier to complete and more productively. They
also aid in getting the right outcomes when baking and cooking. Woods (2018) concluded that with the proper equipment, a work can be completed
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successfully while the lack of proper tools might cause students to work slowly and inefficiently, which could also lead to improper completion of tasks.
Students frequently bemoan their inability to complete tasks with necessary resources.

According to Saucier, Vincent and Anderson’s (2011) research, lack of tools and equipment may have a negative impact on learning, which is a significant
issue for students studying home economics. Added to that Olayinka (2016), concluded that those students who were taught with complete tools and
equipment perform better than those taught without proper tools and equipment.

The inaccessibility to tools and equipment in the school is a factor to the low scores obtained by the students. Respondents are not able to practice on
actual equipment that are necessary to harness their talent in the said strand. Students who are not able to familiarize the tools and equipment in Bread
and Pastry production will not be able to perform well. It is necessary that Marinduque National High School be able to provide the necessary equipment
for the students to perform better.

Table 7. Use of Tools and Baking Equipment After Use of Digital Game Based Learning Tool

Score Frequency Percent Verbal Interpretation
12-15 44 95.6 Mastered

10-11 2 4.3 Moving Toward Mastery
0-9 0 0

Total 46 100

Table 7 shows that after the use of digital game-based learning tool, majority of the respondents were able to master the use of tools and baking equipment
with forty-four or 95.6%. While the remaining two or 4.3% were moving toward mastery.

The intervention of digital game-based learning tools shows significant improvement in the use of tools and baking equipment. It can enhance their
attitude, motivation, interest and learning outcomes (Kalygua, 2013). Many online games activities and games provide opportunities for students to take
control, which is why they often return to these games to practice. Additionally, these activities require minimal teacher intervention, as the game itself
usually provides answers or results. Meta-analyses employ statistical methods to synthesize and compare the findings from multiple scientific studies,
making them increasingly valuable as the body of empirical research on Digital Game-Based Learning (DGBL) grows. An example of such research is
the meta-analysis conducted by Clark et al. (2016), which compiles and analyzes various studies on the effectiveness of DGBL. of 69 studies of DGBL
providing information on 6,868 unique participants, which Clark et al. (2016) found that game-based approaches enhanced learning outcomes in
comparison to traditional, non-game methods. Their meta-analysis revealed that the use of video games in education led to significant improvements in
both cognitive and intrapersonal skills. Video games not only facilitated learning but also boosted motivation, intellectual openness, work ethic,
conscientiousness, and positive self-evaluation. The benefits of game-based learning were similar to having a good teacher but did not surpass the
effectiveness of strong pedagogical methods such as reciprocal teaching or problem-based learning.

Similarly, Aguilera et al. (2022) emphasized that games should not be viewed as replacements for teachers. Instead, they are most effective when
combined with teacher-provided scaffolding and integrated into the classroom setting, without relying heavily on internal stories. The study also noted
that games do not need to be overly complex, immersive, or feature advanced graphics. In fact, realistic graphics and relevant storylines may even hinder
learning, suggesting that simpler games with less emphasis on graphics or narrative may yield better educational outcomes.

Table 8. Perform Mensuration and Calculation Before Use of Digital Game Based Learning Tool

Score Frequency Percent Verbal Interpretation
20-25 1 2.2 Mastered

16-19 - - Moving Toward Mastery
0-15 45 97.8 Low Mastery

Total 46 100

Table 8 indicates how the respondents perform mensuration and calculation before the use of digital game-based learning tools. Forty-five or 97.8% of
the respondents had low mastery while the remaining one or 2.2% had Mastered it.

The scores clearly show the need for intervention since the majority of the respondents had low mastery of mensuration and calculation. Basic math facts
are essential for quickly solving problems that individuals frequently encounter in daily life, as they are crucial for making calculations. Mastery of these
fundamental facts enables individuals to perform mathematical operations efficiently and accurately (Burns, Codding, Boice, & Lukito, 2010; Cates &
Ryhmer, 2003; Hudson & Miller, 2006; Shapiro, 2011). These basic facts also serve as a prerequisite for developing advanced mathematical skills in
academic settings. Mathematics programs aim to teach students how to use these skills effectively (Gurganus, 2017; Hasselbring, Goin, & Bransford,
1987; Hinton, Strozier, & Flores, 2014; McCallum & Schmitt, 2011; Mercer & Miller, 1992; Stein, Kinder, Silbert, & Carnine, 2006; Woodward, 2006).
To enhance students’ mathematical proficiency, it is crucial to focus on developing the ability for quick, effortless, and accurate recall, which is essential
for problem-solving (McVancel, Missall, & Bruhn, 2018). This can be achieved through systematically planned review-based repetition drills and
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practice, which help students retain and recall key skills, such as multiplication tables, more effectively (Alptekin, 2019; Carnine, 1997; Kame’enui et
al., 2002).

Table 9. Perform Mensuration and Calculation After Use of Digital Game Based Learning Tool

Score Frequency Percent Verbal Interpretation
0-15 32 69.6 Low Mastery

16-19 11 23.9 Moving Toward Mastery
20-25 3 6.5 Mastered

Total 46 100

Table 9 shows that after use of digital game-based learning tools, the respondents with thirty-two or 69.6% had low mastery; eleven or 23.9% were
moving toward mastery and lastly three or 6.5% mastered the competence.

An additional two of the respondents were able to master the competence and eleven are moving forward. It is alarming to see that there are
still thirty-two respondents who has a low mastery even after intervention. Mental abilities, health, psychological state, and social adjustment are key
factors that influence educational attainment. A student with limited mental abilities is likely to experience lower academic success, and any deterioration
in health or psychological well-being can negatively affect an individual's overall productivity and academic performance. Additionally, students who
struggle with social adjustment may become more isolated, interact less, and have a reduced capacity for knowledge acquisition, leading to lower academic
achievement (Ferla, Valcke, & Cai, 2009; Naji, 2002).

Mathematics, being a cumulative subject, requires understanding foundational knowledge or skills before progressing to more advanced concepts. The
lack of comprehension and fear of mathematics can therefore become a widespread issue. Moreover, the abstract nature of mathematics, which is often
disconnected from the physical world, makes it difficult to learn. Its reliance on abstract rules and concepts that require prior knowledge for practical
application adds to its complexity.

According to the study by Aguilera et al. (2022), researchers aiming to assess the effectiveness of an intervention often consider experimental research
as the “gold standard.” A key feature of this approach is a pretest/posttest design, which measures performance on a particular variable before and after
the intervention. Another important element is the use of a control group, which does not receive the intervention, allowing for comparisons with the
experimental group. Randomized selection and assignment of participants to control and experimental groups help ensure the validity of these studies by
controlling for "lurking" variables that could otherwise explain the changes. However, many studies on Digital Game-Based Learning (DGBL) either do
not fully incorporate these methodological features or use them to a limited extent.

In the study by Udeozoro (2022), immersive technologies are becoming increasingly popular in teaching and learning due to their advantages in
knowledge and skill acquisition. However, there is a lack of resources and guidance for educators looking to incorporate these tools into formal classroom
teaching, particularly when it comes to assessment design and implementation. The most commonly used framework for assessment design, evidence-
centred design (ECD), is complex and requires advanced machine learning skills to implement. As a result, its use has largely been restricted to large-
scale computerized and game-based testing environments.

It is evident that there is a need to familiarize the table of weights and measures in baking, apply basic mathematical operations in calculating weights
and measures and must value the importance of weights and measures in baking.

Significant Difference in the Pretest and Post-test Scores of the Students

Table 10. Significant Difference in the Pre-test and Post-test Scores in the Least Mastered Competencies in TLE 8

Pre-test Post-test t-value df p-value
least mastered competencies

Mean SD Mean SD
use of tools and baking equipment 9.37 1.34 13.22 1.07 -22.2 45 <.001
perform mensuration and calculation ~ 9.52 2.78 14.57 3.05 -12.5 45 <.001

Table 10 shows the significant difference in the Pre-test and Post-test score of the respondents on the least mastered competencies. The pre-test result on
the use of tools and baking equipment indicates the mean with 9.37 and a standard deviation 1.34 while the post-test result with a mean of 13.22 and a
standard deviation of 1.07. the t-value is -22.2 while the degree of freedom is 45. Thus, the use of tools and baking equipment has a highly significant
difference with a p-value of <.001.

Based on Perform mensuration and calculation, the pre-test result mean is 9.52 and the standard deviation is 2.78; meanwhile the post-test result mean is
14.57 and the standard deviation is 3.05. The t-value is -12.5 and degree of freedom is 45. Therefore, the performance of mensuration and calculation
has a highly significant difference with a p-value of <.001. Algani (2018) suggests that learning mathematics in school occurs in three stages: building a
strong foundation, practicing mathematics, and ultimately reaching the self-stage. The first stage, the strong foundation, focuses on students’ ability to
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understand fundamental mathematical concepts such as calculations and counting. This phase is also referred to as “sensory learning," where teachers
engage students using concrete objects like cubes, tools, and colors. This hands-on approach encourages learning through sensory experience and action.

The second stage, practicing mathematics, depends heavily on the first. As mathematics is a cumulative subject, each new concept builds upon previous
knowledge. Therefore, if the foundational understanding is weak, subsequent learning will also be weak. However, if students have a strong base from
the sensory-learning phase, they can more easily transition to practicing mathematical skills, mastering computational processes, and applying their
knowledge effectively.

The final stage, the self-stage, occurs once students have successfully passed through the earlier stages. In this stage, students become more independent,
reviewing lessons and solving homework on their own. They rely on the skills and abilities acquired during the previous stages, ultimately becoming self-
reliant learners.

In the study by Aguilera (2022), educational theorist Seymore Papert was one of the pioneers in exploring the potential of computer games for enhancing
learning. Papert's perspective was unique in that he argued digital gaming was not just a tool to deliver institutional knowledge, but rather, it was indicative
of deep and complex learning. Papert distanced himself from the conventional "edutainment" discourse, which suggested that games could simply "trick"
children into learning. He cautioned against the claims made by commercial edutainment companies and instead emphasized that games, when used
properly, foster a richer learning experience.

The concept of Digital Game-Based Learning (DGBL) gained further traction through articles by Richard Van Eck (2006, 2015), which were widely
disseminated through the education magazine EDUCAUSE. In these articles, Van Eck outlined four main approaches to DGBL:

Educational games designed specifically to teach certain concepts or skills.
Commercial off-the-shelf (COTS) games that are repurposed for educational purposes.
Student participation in game-making, allowing learners to engage with the creation process.

Gamification, where game-like elements (such as automated scoreboards and behavioral incentives) are integrated into non-game contexts, like workforce
development.

Since the early 2000s, DGBL has gained popularity across various sectors, with academics, industry leaders, game designers, and educators adopting and
applying the concept in different context.

Summary of Findings

The profile of the respondents were as follows - majority of the respondents were between 14 to 15 years of age with a frequency of 28 and a percentage
of 60.9. Based on gender, twenty-seven female respondents (58.7%). According to family income, thirteen or 28.3% of the respondents earn P10,001 —
P15,000 while based on the educational background of parents - fifteen or 32.6% of the mothers of the respondents are high school graduate. On the
occupation of parents, twenty-seven or 58.7% of mothers are self-employed while seventeen or 37.0% are government employees and the remaining two
or 4.3% are unemployed. On the other hand, twenty-six or 56.5% of fathers are self-employed.

The competence level of the students in the least mastered competencies before exposure to the three digital game-based activities in terms of use of tools
and baking equipment showed that there are twenty-seven or 58.7% of the respondents have a low mastery followed by sixteen or 34.8% who are moving
toward mastery and finally three or 6.5% are Mastered. Meanwhile, after the use of digital game-based learning tools, the majority of the respondents
were able to master the use of tools and baking equipment with forty-four or 95.6%. While the remaining two or 4.3% were moving toward mastery.

On the other hand, the respondents perform mensuration and calculation before the use of digital game-based learning tools. Forty-five or 97.8% of the
respondents had low mastery while the remaining one or 2.2% had Mastered it. While after use of digital game-based learning tools, the respondents
with thirty-two or 69.6% had low mastery; eleven or 23.9% were moving toward mastery and lastly three or 6.5% mastered the competence.

There is a significant difference in the Pre-test and Post-test scores of the respondents on the least mastered competencies. The pre-test result on the use
of tools and baking equipment indicates the mean with 9.37 and a standard deviation 1.34 while the post-test result indicates a mean of 13.22 and a
standard deviation of 1.07, the t-value is -22.2 while the degree of freedom is 45. Student scores in the pre-test and post-test signify that there is an
increase in the mastery of the competencies.

Based on Perform mensuration and calculation, the pre-test result mean is 9.52 and the standard deviation is 2.78; meanwhile the post-test result mean is
14.57 and the standard deviation is 3.05. The t-value is -12.5 and degree of freedom is 45. Therefore, the perform of mensuration and calculation has a
highly significant difference with a p-value of <.001.

Conclusion

Based on the gathered data, it shows that there is a highly significant difference in the pretest and posttest scores of the students in the least mastered
competencies after exposure to the game-based activities.
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Thus , the null hypothesis of the study is not sustained.

Recommendation

Based on the gathered data, the researcher would like to recommend the following:

1. To further improve the competence level of the students in the least mastered competencies, perform mensuration and calculation, the researcher
recommends more exercises on table of weights and measures in baking, apply basic mathematical operations in calculating weights and measures to
make students value the importance of weights and measures in baking. To improve familiarization of the students on the competence.

2. Further studies on factors that affect the learning abilities of students to perform measurement and calculation may be made because the application of
learning this is essential in the future, if the student is to pursue Bread and Pastry Production.

3. Further study on self-efficacy of students on the strand Bread and Pastry Production may be made to be able to identify factors that affect their mastery
on their level of competence.
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