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ABSTRACT

Mathematics plays a crucial role in helping learners develop their ability to think critically,
solve problems, and analyze situations. Since it is considered one of the most challenging
subjects in the early grades, Grade 3 Mathematics was approached using an innovative teaching
method to enhance students' understanding through structured problem-solving approaches,
vocabulary building, interactive sessions, practice exercises, and additional tasks. To assess the
impact and measure the magnitude of change, a paired t-test and Cohen’s D were used with the
average scores from the pretest and posttest. The formative assessment results were converted
into average percentage scores and matched with the provided tables to determine the level of
achievement. According to the findings, the Grade 3 students achieved a proficient level in the
second quarter of Mathematics 3, as shown by the formative assessments. The students also
showed an approaching mastery level in the second quarter of Mathematics 3, as suggested by
the learning competencies, after using the GROPE Strategy. There was a significant difference
in the mastery level of Grade 3 students in the second quarter of Mathematics 3, supported by
a very large effect size. Most students found the subject meaningful and beneficial through the
GROPE strategy, along with their interaction with peers and the involvement of their parents.
It is suggested that the GROPE strategy should be included in all quarters for all problem-
solving activities in Mathematics 3 to help students become more familiar with it. The use of
the GROPE strategy among students should be encouraged to ensure its consistent application.
The GROPE strategy should be incorporated as part of the lesson delivery to carry out more
action research. A feedback system with psychosocial support should be provided to students
to maintain their motivation and interest in solving problems.
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INTRODUCTION

Mathematics is an important ability that learners should possess in order to combat and
surpass the academic crisis and solve real-world problems. However, assessment tests
facilitated by international and national bodies continue to reveal alarming results that Filipino
learners’ mathematical skills and abilities are very far from those of other countries. According
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to the Programme for International Student Assessment (PISA) 2022, the Philippines ranked
80th out of 81 countries in mathematics, with an average score of 355, significantly lower than
the OECD norm of 472 (OECD, 2023).

According to the Department of Education — Bureau of Education Assessment (2024),
CARAGA region’s MPS in Numeracy for the Early Language, Literacy, and Numeracy
Assessment (ELLNA) 2024 was 52.79, slightly above the national average (50.22). In Dinagat
Islands, the MPS in Numeracy was 44.85, which was below both the national and regional
averages, placing it in the Low Proficient category.

At Puerto Princesa Elementary School (PPES), a noticeable decline in mathematics
mastery and achievement levels among learners has been observed in recent years. Based on
the results from the Early Language, Literacy, and Numeracy Assessment (ELLNA) 2024, the
MPS in Numeracy was 29.19, which was below the MPS in Numeracy gained from the
National, Regional, and Division levels. The numeracy is the lowest-performing area across all
levels, needing urgent instructional intervention.

The Department of Education has issued several policies emphasizing responsive,
inclusive, and learner-centered instruction, such as DepEd Order No. 42, s. 2017, DepEd Order
No. 8, 5. 2015, and DepEd Order No. 21, s. 2019.

According to Abria et al. (2025), the implementation of the GROPE Strategy
significantly improved the mathematical performance of Grade 3 learners. The study revealed
a statistically significant increase in learners' posttest scores compared with their pretest scores
and reported a large effect size, indicating that the strategy effectively enhanced learners'
mastery, engagement, and confidence in Mathematics.

Leon (2025) details that interactive mathematics interventions provide long-term
learning for the learners. NWEA (2023) contends that students need to be exposed to a chance
to learn and engage actively with the core ideas of mathematics to become critical thinkers.

Parents should also be prepared to actively support their child's learning by helping with
certain aspects of the teaching and learning process, thereby developing their own skills to
better assist their child at home. Henderson et al. (2002) underscore the importance of parents
as partners in the learning process, showing that supportive parental involvement is essential
for advancing student learning.

This action research the GROPE Strategy answers the call of recent problems in the
Department of Education that nurtures the literacy and numeracy skills among learners through
following the steps- Gather (Acquiring and expanding vocabulary knowledge), Read
(Engaging in buddy or group reading activities), Organize (Reinforcing with engaging,
interactive, and group activities), Practice (Intensifying practice through focused exercises),
and Enhance (Advancing learning with enhanced or extended activities). This method meets
learning requirements by modifying and improving the content, the way things are taught, and
the results.As a result, no matter the learners' backgrounds, more group work and engaging
activities help achieve better understanding and success, along with the growth of critical
thinking skills.

The study is based on Vygotsky’s (1978) Social Constructivist Theory which
emphasizes that learning occurs through active participation, social interaction and meaningful
engagement with others. According to this theory, learners acquire knowledge by means of
experiences and collaboration. Teachers offer guidance and scaffolding to help learners
progress from their level of understanding to higher levels of competence. This theoretical
stance promotes the use of learner-centered methods, in which students are active participants
in problem-solving activities, rather than passive receivers of information.

The GROPE Strategy embodies the principles of the Social Constructivist Theory that
advocates collaborative learning, guided practice and interactive mathematical activities. This
strategy is five related steps: Collect, Read, Organize, Practice, and Improve. The Gather stage
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builds the learners’ vocabulary knowledge needed to comprehend mathematical concepts and
word problems. The Read stage focuses on collaborative reading activities. The Organize stage
connects understanding with interactive and group activities. Practice stage provides
opportunities for repeated applications of math skills. The Enhance stage provides support for
learning through additional activities and enrichment tasks. These processes enable students to
develop their understanding and problem-solving skills in Mathematics.

Another support for this study is Bruner’s Theory of Scaffolding (1976) which states
that learners can develop their understanding of a task when teachers provide structured help
at the beginning and then the help decreases as learners become more independent. GROPE
Strategy provides scaffolding through vocabulary support, structured problem-solving steps,
contextualized worksheets, mathematical manipulatives, interactive activities, and guided
practice. The supports help students progress from basic understanding to independent
mathematical problem solving.

This study is supported by Kolb’s Experiential Learning Theory (1984) which stresses
that experience, reflection, conceptualization and application lead to meaningful learning. The
GROPE Strategy involves learners in mathematics through hands-on activities, group
discussions, practice exercises and contextualized problems based on real life. Students can
relate math concepts to real-life situations and improve their math abilities by engaging in these
experiences.

The intervention that influences the mathematical achievement and mastery levels of
the learners in this framework is the implementation of the GROPE Strategy. Learners need to
develop vocabulary, work together, practice in a structured way and through extended learning
activities to improve their understanding, confidence and performance in Mathematics 3. The
achievement levels of the learners, pretest and posttest results and their experiences during the
implementation of the strategy have been used to measure the improvement.

Statement of the problem

The study aims to determine the effectiveness of the GROPE strategy in enhancing the
mastery and achievement levels of Grade 3 learners in Math 3 for the second quarter.

Specifically, this action research tries to find the answer to the following questions:

1. What is the achievement level of Grade 3 learners of Math 3 based on the formative
assessments in the second quarter?

2. What is the mastery level of Grade 3 learners in the second quarter of Math 3 before
and after using the GROPE Strategy?

3. Is there a significant difference in the mastery level of the Grade 3 Learners in the
second quarter of Mathematics 3 after implementing the GROPE strategy?

4. What are the learners’ experiences and perceptions while learning Math 3 through the
GROPE strategy?

METHODOLOGY
Research design
The study is a quasi-experimental study using a one-group pre-test and post-test design

using quantitative and qualitative approaches. It focused on the implications of the GROPE
Strategy for Grade 3 learners in mathematics 3, quarter 2 lessons.
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A total of 21 purposively selected learners from one Grade 3 class at Puerto Princesa
Elementary School participated in the study. A teacher-made pretest assessment tool was
administered before the implementation, and a teacher-made posttest assessment tool will be
administered after the implementation.

Quantitative data were obtained through the analysis of pre-test and post-test results
from 21 Grade 3 learners in Mathematics. Meanwhile, qualitative information was gathered by
the researcher through learner interviews and by observing students' participation throughout
the implementation of the GROPE strategy. The learners’ responses and behavioral patterns
were examined using thematic analysis.

Locale of the study

The study was done at Puerto Princesa Elementary School (PPES) in Schools Division
Office of Dinagat Islands, Caraga Region, Philippines. The research site was the school where
the Gather, Read, Organize, Practice, Enhance (GROPE) Strategy was implemented to improve
the mathematical performance of the Grade 3 learners.

The choice of Puerto Princesa Elementary School as the site of the study was based on
the identified need to improve the mathematical skills of the learners. The school’s Mean
Percentage Score (MPS) in Numeracy according to the Early Language, Literacy, and
Numeracy Assessment (ELLNA) 2024 was 29.19 which was lower than the national, regional,
and division-level results. Therefore, instructional intervention in mathematics is required.

Respondents of the study

The participants of the study were 21 purposively selected Grade 3 learners from one
Grade 3 class of Puerto Princesa Elementary School. These learners have experienced the
implementation of the GROPE Strategy in Mathematics 3 particularly in the second quarter
lessons. The data were gathered using teacher-made pretest and posttest, formative assessment
worksheet, learner interview and classroom observation to find out the effectiveness of the
intervention.

The school provided a suitable setting to test the effectiveness of the GROPE Strategy
since it is a learning setting in which innovative, learner-centered and contextualized
instructional approaches may be used to address problems of mathematical understanding and
achievement. The study aimed at finding out how far the strategy could enhance the mastery,
engagement and confidence of the learners in Mathematics 3.

Selection and Description of respondents

The respondents of the study were twenty-one (21) Grade 3 learners of one class at
Puerto Princesa Elementary School (PPES), Schools Division Office of Dinagat Islands
through purposive sampling. The subjects were the Grade 3 pupils who were involved in the
implementation of the Gather, Read, Organize, Practice, Enhance (GROPE) Strategy in
Mathematics 3 in the second quarter. The main sources of data were the pre- and post-test
performance of the respondents, results of formative assessment, GROPE worksheets,
interviews with the learners and classroom observations. The researcher was able to establish
the success of the GROPE Strategy in improving learners’ mathematical achievement, mastery
level, engagement and learning experiences having them as participants.

Data gathering instruments
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The study employed several data gathering instruments to collect the necessary
information in determining the effectiveness of the Gather, Read, Organize, Practice, Enhance
(GROPE) Strategy in enhancing the mathematical performance of Grade 3 learners. Before and
after the intervention, a teacher-made pretest and posttest questionnaire of 30 items were used
to measure the changes in learners’ mathematical mastery and achievement levels. The study
also utilized GROPE worksheets for each phase of the strategy that were used as formative
assessment tools to formally monitor the progress of the learners and to give feedback for
instructional adjustments. The test items were derived from the DepEd Matatag Learning
Competencies and were reviewed and validated by the school head and master teacher for
appropriateness and alignment. In addition, qualitative data was collected through interviews
with the learners and observations in the classroom concerning the learners’ perceptions,
engagement, challenges and experiences while participating in the GROPE Strategy.

Data gathering procedure

The researcher followed specific procedures to gather the data for the study. Before the
intervention was implemented, the chosen Grade 3 learners were administered a teacher-made
pretest to assess the initial level of mathematical mastery and performance. After the learners’
baseline performance was assessed, the Gather, Read, Organize, Practice, Enhance (GROPE)
Strategy was applied in Mathematics 3 lessons during the second quarter. During the
intervention, students completed GROPE worksheets that corresponded to each step of the
strategy. The worksheets were utilized as formative assessments to track student progress and
to inform instructional modifications as needed. The posttest was given after the intervention
to determine the change in the learners’ mathematical achievement and mastery levels.
Qualitative data collected from learner interviews and classroom observations were also used
to determine learners’ experiences, perceptions, participation and challenges during the
implementation of the GROPE Strategy. Quantitative data from pretest, posttest and formative
assessments were analyzed. Qualitative responses from interviews and observations were
analyzed using thematic analysis.

Data analysis procedure

Quantitative and qualitative methods were used to analyze the data collected from the
study. The quantitative data were the scores of the learners in the formative assessments,
pretest, and posttest which were converted into Mean Percentage Scores (MPS) to determine
the achievement and mastery levels of the learners in Mathematics 3. The achievement levels
of the learners were interpreted according to the prescribed performance descriptions and their
mastery levels pre- and-post implementation of the GROPE Strategy were compared to
determine the change in their numerical understanding. The paired t-test was performed to
determine whether there was a significant difference between the learners’ pretest and posttest
scores after the implementation of the GROPE Strategy. The effect size of the intervention was
determined using Cohen’s d effect size.

Qualitative data were the learners’ responses from the interviews and classroom
observations and were analyzed using thematic analysis following the open and axial coding
procedures. Open coding was used to identify important concepts and categories, and axial
coding was used to relate the identified concepts and themes, in the analysis of the responses
collected. This process helped to describe the experiences, perceptions, engagement, and
challenges of the learners in learning Mathematics 3 through the GROPE Strategy.
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RESULTS AND DISCUSSION

This section presents and interprets the results of the study, which involved 21 Grade 3
learners in Mathematics 3. The analysis draws on three sets of evidence gathered during the
second quarter: the learners' formative assessment results across fourteen learning
competencies, their pre-test and post-test results before and after the GROPE Strategy, and
their reported learning experiences. The quantitative data were analyzed through achievement
and mastery level classifications, means and mean percentage scores, a comparison of pre-test
and post-test means using a t statistic with its p value, and Cohen's d as the effect size. The
qualitative data were analyzed as themes with associated percentages. The discussion is
grounded in the data gathered, and each result is interpreted in direct relation to the objectives
of the study, namely to determine the learners' performance, the effect of the GROPE Strategy
on their mastery, and their experiences with the strategy.

The formative assessments show generally strong performance. Across the fourteen
competencies, the learners obtained a total of 1124.03% and an average of 80.29%, which falls
within the Proficient level. One competency was classified as Advanced, ten as Proficient, and
three as Basic. The Advanced result was in estimating the mass of an object using grams,
kilograms, and/or milligrams, at 91.40%. Among the Proficient competencies, the highest
results were in estimating capacity using liters and/or milliliters (89.11%), measuring capacity
in liters and/or milliliters using appropriate measuring tools (86.98%), solving problems
involving addition and subtraction with 3 to 4 numbers of up to 2 digits, including problems
involving money (84.39%), and comparing masses of objects including the use of a balance
scale (83.16%). Performing addition and subtraction of 3 to 4 numbers of up to 2 digits,
observing correct order of operations, reached 82.00%. Solving problems involving addition
of numbers with sums up to 10 000, including problems involving money, reached 81.33%,
and measuring mass in grams, kilograms, and/or milligrams reached 80.79%. The remaining
Proficient competencies were estimating the difference of two numbers of up to 4 digits
(79.83%), reading and writing money in words and using Philippine currency symbols (P and
PhP) up to P10 000 and the centavo sign (78.41%), and subtracting numbers less than 10 000
with and without regrouping (75.40%). The three Basic competencies were estimating the sum
of addends with up to 4 digits (73.96%), adding numbers with sums up to 10 000 with and
without regrouping (69.17%), and comparing capacities of two containers (68.10%). Overall,
the learners demonstrate a good understanding of the subject matter and can work
independently or with minimal teacher guidance. Their relative weakness in comparing
capacities, adding larger numbers, and estimating sums identifies where instruction most needs
reinforcement. These results align with Vygotsky (1978), who emphasized that a learner-
centered approach encourages active involvement, problem-solving, and interactive activities
in teaching mathematics, and that such methods foster social interaction and support cognitive
development through scaffolding.

The mastery levels before and after the GROPE Strategy show a marked change. The
learners' pre-test total was 356.00%, with an average of 25.43, interpreted as Very Little
Mastery. The post-test total was 1007.00%, with an average of 71.93, interpreted as
Approaching Mastery. At the competency level, the pre-test results were Very Little Mastery
in all but one competency. Measuring mass in grams, kilograms, and/or milligrams, at 62.00%,
was at the Little Mastery level. The other pre-test results were 31.00% for estimating mass,
26.00% for comparing masses, 17.00% for measuring capacity, 17.00% for estimating
capacity, 29.00% for comparing capacities, 24.00% for reading and writing money, 12.00% for
adding numbers with sums up to 10 000, 19.00% for estimating the sum of addends, 21.00%
for solving addition problems including money, 19.00% for subtracting numbers with and
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without regrouping, 24.00% for estimating the difference of two numbers, 31.00% for
performing addition and subtraction of 3 to 4 numbers of up to 2 digits, and 24.00% for solving
problems involving addition and subtraction of such numbers, including money.

After the strategy, three competencies reached the Advanced level: measuring mass
(93.00%), estimating mass (90.00%), and comparing masses (90.00%). Four reached the
Mastered level: measuring capacity (83.00%), estimating capacity (81.00%), adding numbers
with sums up to 10 000 (83.00%), and subtracting numbers with and without regrouping
(83.00%). Two were at the Approaching Mastery level: comparing capacities of two containers
(71.00%) and estimating the sum of addends (71.00%). Solving problems involving addition
of numbers with sums up to 10 000, including money, reached 63.00% and was interpreted as
Little Mastery. Five competencies stayed at the Very Little Mastery level in the post-test,
although most improved: reading and writing money (62.00%), estimating the difference of
two numbers (45.00%), performing addition and subtraction of 3 to 4 numbers of up to 2 digits
(40.00%), and solving problems involving addition and subtraction of such numbers, including
money (52.00%). The gains were largest in measurement and in basic addition and subtraction,
and smallest in money-related, estimation, and multi-number operations. This suggests that the
learners improved significantly and achieved the expected outcomes for many of the learning
goals, and that they adapted well to the new teaching method, which likely helped them feel
more confident in solving mathematics problems. These results are consistent with Bransford
et al. (2000), who stated that a learner-centered approach is more effective in fostering deeper
understanding and the development of critical thinking skills.

The comparison of mean performance confirms that this improvement was statistically
significant. The pre-test mean was 7.52, equivalent to a mean percentage score of 25.07%,
while the post-test mean was 21.14, equivalent to 70.48%. With 21 learners, the t statistic was
13.17 with a p value below .001, indicating a highly significant difference between pre-test and
post-test scores, which is consistent with rejecting the null hypothesis of no difference. The
effect size was Cohen's d = 2.87, described as a Very Large Effect. Learners therefore strived
in answering the GROPE worksheets and answered the tests with all their available resources,
and the strategy improved the way they comprehended mathematical drills and problems. This
is supported by Abria et al. (2025), who contend that implementing the GROPE Strategy
significantly improved the mathematical performance of Grade 3 learners. They report a
statistically significant increase in posttest scores over pretest scores and a large effect size,
indicating that the strategy enhanced learners' mastery, engagement, and confidence in
Mathematics.

The learners' experiences help explain these gains. Regarding the strategy itself, 82%
reported that they understood Mathematics lessons better because of the GROPE Strategy. The
vocabulary activities (Gathering vocabulary) helped 86% learn new words in Mathematics, and
reading together made solving word problems easier for 91%. The interactive activities
(Organizing interactive practice) made Mathematics more fun and exciting for 100%, and the
practice exercises (Practice Vigorously) helped 86% get better at solving math problems. The
enhancement activities (Enhancing further) made 82% feel more confident in Mathematics.
However, only 59% felt more confident answering Mathematics questions in class, while 91%
reported that the strategy helped them improve their grades. The contrast between the two
confidence figures suggests that confidence built through worksheets does not fully carry over
to public participation, which is consistent with the persistent Very Little Mastery levels in
some competencies.

Experiences with classmates were largely positive. Ninety-one percent said they
engaged themselves in learning the concepts presented in the worksheets, and 73% said they
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developed a sense of responsibility in accomplishing the group tasks. Ninety-one percent found
it easy to understand the lesson and instructions with their classmates, and 91% said they had
time to communicate with each other in answering collaborative activities. Seventy-seven
percent said that, with a neighbor classmate, they did group study to understand the lesson, and
73% said every member had a chance to perform their duties as a member of the group. These
results reinforce the Vygotskian view (1978) that social interaction supports cognitive
development, although the lower figures for shared responsibility and equal participation
indicate that group roles were not equally distributed.

Experiences along with parents revealed constraints. Forty-five percent reported that
parents had difficulty understanding and answering the enhancement activity because they too
did not know the topics, and 59% reported that parents had such difficulty because they did not
finish high school. Eighty-six percent reported that parents did not have enough time to guide
their children because of work and other responsibilities, and 59% reported that parents'
bonding time was sacrificed because they were busy with their worksheets. Limited parental
time was thus the most common barrier, ahead of limited parental knowledge. Home-based
enhancement activities therefore need to be designed so that they can be completed with
minimal parental assistance.

In sum, the learners performed at the Proficient level in the second-quarter formative
assessments, with an average of 80.29%. After the GROPE Strategy, their mastery rose from
an average of 25.43 (Very Little Mastery) to 71.93 (Approaching Mastery), and the pre-test to
post-test difference was statistically significant (t = 13.17, p <.001) with a Very Large Effect
(d = 2.87). Learners also reported that the strategy made lessons clearer, more engaging, and
more collaborative. Together, these findings address the objectives of the study by showing the
learners' performance, the effect of the strategy on their mastery, and their experiences with it.
They contribute evidence that a learner-centered, scaffolded, vocabulary-and-practice-based
approach can raise mathematics outcomes among Grade 3 learners, while also showing the
limits of home-based tasks and the competencies that still need attention. These findings lead
into the next section, which draws conclusions and recommendations for teaching practice,
parental involvement, and further research.

Notes for your review, since I could not add information that was not in your
documents. First, your data does not state the research design, sampling approach, or
instrument in detail, so the introduction only refers to the pre-test and post-test, the worksheets,
and the analyses shown. Please add those details. Second, the alpha level and formal hypothesis
decision were not reported, so I stated the decision cautiously as consistent with rejection of
the null hypothesis. Third, the post-test average in Table 4 (71.93) differs slightly from the
mean percentage score in Table 5 (70.48%). I retained both as reported, but you may want to
explain or reconcile the difference. Finally, the title of your first table mentions science, but
the content is Mathematics 3, which I followed.

CONCLUSION

The findings of this study indicate that the performance of Grade 3 students in
Mathematics 3 during the second quarter, as measured by formative assessments, is at a
proficient level. This result suggests that learners were able to demonstrate a satisfactory
command of the competencies covered during the period. Building on this, the learners also
exhibited a mastered level of understanding in Mathematics 3 across all learning competencies,
both before and after the implementation of the GROPE Strategy. Taken together, these
outcomes show that the students maintained strong levels of achievement throughout the
quarter and that their foundational grasp of the subject remained consistently high regardless
of the intervention.
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Despite this consistently high level of understanding, the results further revealed a
significant difference in the mastery level of Grade 3 learners in Mathematics 3 during the
second quarter, as evidenced by the very large effect size. This finding implies that the GROPE
Strategy contributed meaningfully to improving learners' mastery, even among students who
had already demonstrated a mastered level of understanding. It can therefore be concluded that
the strategy strengthened the depth and quality of learners' mathematical competence rather
than merely sustaining existing performance.

In addition to these quantitative outcomes, the study found that most learners
considered the subject meaningful and engaging through the use of the GROPE Strategy,
supported by interactions with their peers and the involvement of their parents. This suggests
that the strategy's effectiveness was not limited to academic gains but also extended to learners'
motivation and experience of learning. The combination of collaborative engagement and
parental participation appears to have created a supportive learning environment that enhanced
interest in solving mathematical problems, thereby complementing the significant
improvement in mastery observed in the results.

In light of these conclusions, it is recommended that the GROPE Strategy be
incorporated into all quarters for all problem-solving activities in Mathematics 3 so that
students may become familiar with it. Its implementation among learners should likewise be
encouraged to ensure consistent application, and it should be included as part of lesson delivery
to allow for further action research. Finally, to sustain the motivation and interest that the
strategy fostered, a feedback system along with psychosocial support for learners should be
established. Together, these measures would help consolidate the gains observed in this study
and promote the continued growth of learners in solving mathematical problems.
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