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Abstract

This study explored the efficacy of the One Word Problem a Day (OWPaD) strategy in fostering the mathematical
problem-solving and logical reasoning skills of Grade 10 students. Employing a quasi-experimental pretest-posttest
design with non-equivalent groups, the research involved two intact, heterogeneous Grade 10 sections (n=82) from a
public science high school in Puerto Princesa City, Philippines. The experimental group was exposed to daily OWPaD
activities integrated into their regular lessons, while the control group received instruction through conventional
teaching methods. All participants completed a 40-item, researcher-developed multiple-choice test assessing their
proficiency in word problems related to sequences, series, and polynomials, administered both prior to and following
the intervention.

Analysis of pretest results revealed that the control and experimental groups possessed comparable initial levels of
mathematical problem-solving and logical reasoning skills. While both groups demonstrated improvement from pretest
to posttest, the experimental group exhibited substantially greater gains, achieving significantly higher posttest scores
compared to the control group. These findings collectively suggest that the integration of a daily contextualized word
problem activity can more effectively support students' development of problem-solving and logical reasoning skills
than relying solely on conventional instruction.

Consequently, the findings advocate for the implementation of OWPaD as a supplementary teaching strategy within
secondary mathematics curricula. To facilitate this, a companion teaching-learning compendium was developed as part
of this study, designed to provide guidance for teachers in effectively implementing OWPaD, with the aim of further
enhancing students' mathematical problem-solving and logical reasoning skills.
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1. Introduction

Mathematics is widely recognized as a foundational discipline, equipping learners with essential tools for logical
reasoning, problem-solving, and abstract thinking crucial for navigating life, work, and engaged citizenship. Within the
Philippine K to 12 curriculum, mathematics is explicitly designed to foster critical 21st-century skills, particularly
critical thinking and problem-solving, thereby preparing graduates for the rigors of higher education and the demands
of the labor market. Consequently, pedagogical approaches are expected to transcend mere procedural fluency, instead
promoting deeper conceptual understanding through learner-centered, inquiry-based, and problem-solving-oriented
strategies.
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Despite these well-articulated intentions, many students continue to perceive mathematics as a challenging and anxiety-
inducing subject. This is particularly true when engaging with word problems, which necessitate interpreting, modeling,
and reasoning through real-world scenarios. Recent syntheses of educational research consistently highlight
mathematical word problem solving as a significant and persistent source of difficulty across various grade levels,
underscoring an urgent need for explicit, sustained instructional interventions [7,10-12]. Students frequently struggle
not only with the underlying mathematical concepts but also with comprehending the linguistic structure of problems,
discerning relevant information, and devising multi-step solutions. Notably, these challenges are reported even among
higher-ability or specially selected groups of learners, suggesting that problem-solving proficiency extends beyond
basic computational skills.

At a systemic level, international large-scale assessments consistently raise concerns regarding the mathematics
performance of Filipino students. For instance, the 2018 Programme for International Student Assessment (PISA)
revealed that Filipino 15-year-olds achieved an average score of 353 in mathematical literacy, significantly trailing the
OECD average of 489, with fewer than one-fifth reaching the minimum proficiency level [1-3]. Further analysis of these
results indicated that over half of the participating Filipino students performed below the lowest proficiency level in
mathematics, with particularly stark outcomes observed among public school attendees. Subsequent reports from PISA
2022 reaffirmed that the Philippines continues to lag behind its international counterparts in mathematics, despite
ongoing reform efforts, thereby reinforcing calls for more effective classroom-level interventions. Conversely, science
high schools in the Philippines have demonstrated a capacity to adopt diverse curricular and instructional practices in
response to evolving learner needs, emphasizing the importance of continuous innovation at the classroom level.

Within this broader national context, local assessment data similarly underscore a critical need to enhance students’
mathematical problem-solving skills, even in demonstrably high-performing institutions. Puerto Princesa City National
Science High School, for example, has consistently ranked among the top schools in its division on national assessments.
Yet, its mean percentage scores in mathematics have remained below national targets, signaling a persistent gap in
higher-order skills such such as reasoning and problem-solving. Strengthening these skills is especially pertinent for
topics like sequences, series, and polynomials, which function as crucial conceptual bridges between junior high school
mathematics and more advanced senior high and tertiary courses. Recent Philippine scholarship on sociocultural
mathematization further suggests that learners’ inherent mathematical knowledge systems, including those rooted in
indigenous and local practices, can be effectively leveraged through carefully designed tasks that connect mathematics
to their lived experiences.

International and local research conducted over the past five years points to the significant promise of structured, high-
frequency problem-solving activities and innovative strategies for improving students' engagement and performance
in mathematics. Quasi-experimental studies, for instance, have consistently shown that integrating regular problem-
solving tasks, small-group discussions, and other active learning strategies can yield substantially greater gains in
students' mathematics achievement compared with conventional instructional methods. Furthermore, meta-analyses
of word problem interventions indicate that targeted, consistently implemented programs can produce moderate to
large effects on students' problem-solving performance, particularly when they emphasize schema instruction,
metacognitive strategies, and repeated practice [7,10-12]. The "One Word Problem a Day" (OWPaD) approach,
therefore, adds to the growing body of evidence that teacher-initiated strategies within Philippine science high schools
can effectively strengthen curriculum and instruction in mathematics, moving beyond mere compliance with national
policy documents.

In direct response to these identified challenges and opportunities, this study specifically investigated the efficacy of
One Word Problem a Day (OWPaD). This teacher-developed strategy integrates a single contextualized word problem
into each lesson, serving as a springboard for discussion and collaborative solution. Implemented with Grade 10
students in a Philippine science high school, OWPaD was designed to provide frequent, focused practice in mathematical
problem-solving and logical reasoning as an intrinsic part of the regular curriculum. Specifically, the research sought to
determine whether students exposed to OWPaD would demonstrate greater improvement in mathematical problem-
solving and logical skills compared to those taught through conventional methods, thereby contributing valuable local
evidence regarding a practical, classroom-based intervention aimed at enhancing secondary students’ problem-solving
performance.

2. Materials and Methods

The study utilized a quasi-experimental pretest-posttest design with non-equivalent groups to determine the
effectiveness of OWPaD on students’ mathematical problem-solving and logical skills. Due to school policy preventing
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student re-sectioning, two existing Grade 10 classes were designated as the experimental and control groups. Both
groups completed a pretest, received their assigned instructional interventions, and subsequently took a posttest.

This research was conducted during the 2019-2020 school year at Puerto Princesa City National Science High School, a
public science high school established by legislation within the Schools Division of Puerto Princesa City, Philippines. The
school operates an enriched science and mathematics curriculum designed for academically talented students,
consistent with the Department of Education’s Special Science Programs.

The participants comprised 82 Grade 10 students drawn from two heterogeneous sections, both of which were taught
by the researcher. To ensure comparable academic starting points, the groups were matched based on their Grade 9
final mathematics grades, aiming for similar distributions of above-average, average, and below-average students in
each class. One section received the OWPaD intervention, serving as the experimental group, while the other received
conventional instruction as the control group.

Student achievement was assessed using a 40-item multiple-choice Mathematical Problem Solving and Logical Skills
Test. This instrument specifically covered word problems on sequences, series, and polynomials, consistent with the
Grade 10 mathematics curriculum. The test underwent rigorous content and face validation by mathematics experts
and was further refined through two pilot administrations involving Grade 11 students. Item analysis, employing
difficulty and discrimination indices, guided the retention, revision, or rejection of items. Ultimately, the final test
achieved a reliability coefficient of 0.803 using KR-20, indicating acceptable internal consistency. The experimental
group received the OWPaD program as its instructional treatment. This program incorporated one contextualized word
problem per meeting, carefully aligned with current Grade 10 lessons and quarterly plans. Its implementation relied on
structured lesson exemplars and a mathematical modeling flowchart, which also served as the answer sheet.

Ethical approval was secured from the school head and mathematics coordinator, and the study procedures were
thoroughly explained to the participating classes. Both groups completed the pretest during their regular class time.
Throughout the intervention period, both groups covered identical Grade 10 mathematics topics (including arithmetic
and geometric sequences and series, other sequences, and polynomials), were taught by the same researcher, and met
in comparable classrooms and time slots. In the experimental group, each 120-minute session commenced with a single
OWPaD problem directly related to the day’s learning competency. Students worked individually to complete the
modeling flowchart, subsequently discussed solution strategies in small groups, and received immediate feedback
during a teacher-facilitated processing session. Conversely, the control group received instruction on the same lesson
content using conventional methods, primarily guided practice, but without the OWPaD activity. Upon the conclusion
of the intervention period, both groups completed the posttest using the identical validated instrument.

For data analysis, descriptive statistics, specifically means and standard deviations, were employed to summarize the
test scores. Paired t-tests were utilized to compare pretest and posttest scores within each group, while independent
sample z-tests were conducted to compare the pretest and posttest performance between the experimental and control
groups. Students’ performance levels in problem-solving and logical skills were characterized using frequency
distributions and percentages. Furthermore, the Shapiro-Wilk test was applied to assess the normality of the score
distributions. Finally, the reliability of the test scores was determined using KR-20.

3. Results and Discussion

Table 1 Pretest and Independent Sample z-test of the Two Groups

Independent Samples | Pretest Z value | P value
Mean | SD

Control Group 15.78 | 3.489 | -1.583 | 0.113

Experimental Group 14.61 | 3.201

At baseline, both the control and experimental groups demonstrated comparable performance in mathematical
problem-solving and logical skills. Specifically, the control group achieved a mean pretest score of 15.78 (SD = 3.489),
while the experimental group scored 14.61 (SD = 3.201). Both means fell within the "fair" performance category. An
independent samples z-test confirmed no significant difference between these pretest means (z = -1.583, p = 0.113),
thereby establishing the statistical comparability of the two intact classes prior to the intervention. This initial
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homogeneity is crucial, as it allows for later observed performance differences to be attributed to the implemented
instructional approaches rather than to pre-existing disparities between the groups.

Table 2 Posttest and Independent Sample z-test of the Two Groups

Independent Samples | Posttest z- value | p value
Mean | SD

Control Group 24.22 | 4.228 | 6.2265 4.7689

Experimental Group 26.79 | 3.683

Post-intervention, both groups showed improvement in their posttest scores; however, the experimental group, which
received instruction using OWPaD, significantly outperformed the control group that utilized conventional teaching
methods. The control group's mean score increased to 24.22 (SD = 4.228), placing them in the "average" performance
category, whereas the experimental group's mean soared to 29.46 (SD = 3.683), categorizing them as "high" performers.
Notably, the experimental group's smaller standard deviation suggests a tighter clustering of scores around the mean.
An independent samples z-test for posttest scores yielded a value of 6.2265, which substantially exceeded the critical
value at the 0.05 significance level, thus confirming a statistically significant difference between the two groups, favoring
the OWPaD intervention. These findings align with recent quasi-experimental research, which consistently
demonstrates that innovative, problem-focused instructional strategies can lead to greater gains in secondary students’
mathematics achievement compared to traditional, lecture-based instruction.

Table 3 Paired-Sample t-test results Comparing Pretest and Posttest scores pf the control group and Experimental
Group after the implementation of OWPaD

Dependent Samples Control Group Experimental Group

Mean | t-value | p-value | Mean | t-value p-value
Pretest 15.78 | -12.396 | 0.000 14.61 | -16.739 0.000
Posttest 24.22 29.49

Further within-group analyses underscored the positive impact of instruction on students' problem-solving and logical
skills, with a notably stronger effect observed within the OWPaD group. For the control group, the mean score improved
from 15.78 to 24.22, and a paired samples t-test confirmed a significant difference between their pretest and posttest
performance (t= -12.396, p < 0.005). Similarly, the experimental group experienced a substantial rise in their mean
score from 14.61 to 29.46, with the corresponding paired samples t-test also indicating a significant improvement (t =
-16.739, p < 0.005). This group demonstrated a larger gain in both raw score and performance category compared to
the control class. Collectively, these results imply that while standard Grade 10 mathematics instruction can enhance
student performance, the integration of a daily contextualized word problem activity yields a more substantial
enhancement of problem-solving and logical reasoning abilities.

The observed efficacy of OWPaD can likely be attributed to its core design features: providing frequent practice with
word problems, ensuring alignment with current lesson competencies, fostering collaborative solution processes, and
offering immediate feedback through a structured mathematical modeling flowchart. Recent literature reviews on word
problem interventions consistently report that programs offering repeated, explicit opportunities to interpret and solve
contextual tasks, coupled with specific strategy instruction and guided discussion, produce moderate to large effects on
students’ problem-solving outcomes [7, 10-12]. In the present study, experimental group students engaged with one
word problem per session, often serving as a springboard for new content. This routine likely bolstered their ability to
translate textual information into mathematical representations, select appropriate strategies, and cogently justify their
solutions. Furthermore, the cooperative work and teacher facilitation integral to OWPaD align with empirical evidence
suggesting that student-centered, discussion-rich learning environments foster deeper mathematical reasoning and
mitigate the tendency for students to leave word problem items unanswered. Positioning OWPaD alongside other
context-based interventions, such as three-dimensional instructional modules informed by Ethno-Realistic
Mathematics Education, further underscores the profound value of connecting mathematical problem solving to
students' cultural and everyday realities.
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Collectively, these findings firmly establish OWPaD as an effective supplementary strategy for enhancing Grade 10
students' mathematical problem-solving and logical skills within a Philippine science high school context. The
experimental group's significant posttest advantage, combined with their notable progression from "fair" to "high"
performance, strongly indicates that integrating a structured "one problem a day" routine can yield substantial value
beyond the outcomes achieved through conventional instruction alone. These results provide pertinent local empirical
support for the broader advocacy of high-frequency, problem-solving-oriented interventions as a critical means to
address persistent weaknesses in students' mathematical literacy, as consistently highlighted in recent national and
international assessments [1, 3-6, 15].

4., Conclusion

The study revealed that prior to any intervention, the two Grade 10 classes exhibited comparable baseline levels in
mathematical problem-solving and logical skills. Following instruction, both the control group (using conventional
teaching) and the experimental group (employing OWPaD) demonstrated significant improvements in their test scores.
This indicates that standard Grade 10 mathematics instruction can indeed enhance student performance in these areas.

However, students who engaged with the One Word Problem a Day (OWPaD) strategy achieved substantially higher
posttest scores, moving into a superior performance category compared to those taught through conventional methods.
This strongly suggests that integrating a daily contextualized word problem as a springboard for each lesson is more
effective in fostering mathematical problem-solving and logical skills than relying solely on traditional practice. Given
the persistent concerns about Filipino students' mathematical literacy performance, particularly in tasks requiring
reasoning and real-world application, these findings highlight OWPaD as a practical, classroom-based intervention
capable of strengthening problem-solving skills within the existing curriculum.
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