IYAJAHA 1

immmatianal isrnai of (eareas sag (nar wies

Digitized AGONSA Method: Its Effectiveness on the Word Problem Skill Involving
Addition of Grade 1 Learners

Chedhy Mae V. Oberez!, Honey Gwen L. Penedez?, Aiyana M. Varron3, Diane Mae P. Ulanday-
Lozano?, Jovar G. Pantao®, Precy M. Regalado®

}(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Magsaysay Polomolok South Cotabato, Philippines)

2(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Lote Calumpang General Santos City, Philippines)

3(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Zone 2 B Bula General Santos City, Philippines)

4(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Zone 2 B Bula General Santos City, Philippines)

>(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Zone 2 B Bula General Santos City, Philippines)

6(Bachelor of Elementary Education, College of Education/ Mindanao State University - General
Santos, Zone 2 B Bula General Santos City, Philippines)
*chedhymae.oberez@msugensan.edu.ph

Received: 2026-Juli-14
Rev. Req: 2026-Juli-26
Accepted: 2026-Juli-28

This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International
license (https://creativecommons.org/licenses/by/4.0/)

ABSTRACT: Mathematical word problem-solving is an important skill in early education however,
many learners still struggle with numerical reasoning and reading comprehension. This study
examined the effectiveness of the Digitized AGONSA Method in improving the addition word
problem-solving skills of Grade 1 learners during the School Year 2025-2026. Using a single-
experimental research design, thirty (30) purposively selected learners from Pedro Acharon Sr.
Central Elementary School participated in the study. Findings revealed that learners improved from
an “Emerging (Low Proficient)” level before the intervention to a “Transitioning (Proficient)” level
after using the Digitized AGONSA Method. Statistical analysis also showed a significant difference
between the pretest and posttest results, confirming the effectiveness of the intervention. The study
concluded that the Digitized AGONSA Method effectively enhanced learners’ addition word problem-
solving skills and may be integrated into classroom instruction. Hence, the study recommends
integrating the Digitized AGONSA Method into classroom instruction with the support of
administrators, teachers, and coordinators, as well as exploring its application in other
mathematical topics, grade levels, and comparative studies.
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I.  INTRODUCTION

Mathematical proficiency, particularly in basic operations such as addition, is widely recognized
as a fundamental skill that supports learners’ cognitive development and future success in
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problem-solving tasks (Verschaffel et al., 2014). However, despite its importance, many learners
experience difficulty in solving mathematical word problems due to the combined demands of
numerical reasoning and language comprehension (Koehler & Sammon, 2023). In response to
this challenge, the Department of Education (DepEd, 2016) introduced the AGONSA strategy —
Analyze, Given, Operation, Number Sentence, Solution, and Answer—which provides a
structured step-by-step guide for solving word problems systematically.

In the Philippines, national and international large-scale assessments such as PISA (2018) and
TIMSS (2019) reported low mathematics performance among Filipino learners, particularly in
tasks involving reasoning and problem-solving. Only a small percentage of students reached the
minimum proficiency level, placing the country among the lowest-performing nations in
mathematical literacy (DepEd, 2019). These findings emphasize the urgent need for innovative
and effective teaching interventions that can strengthen foundational numeracy skills among
young learners.

In response to this challenge, the Digitized AGONSA Method offers a promising approach by
converting the traditional AGONSA process into an interactive digital tool with visual prompts,
animations, immediate feedback, and guided activities. Studies show that technology-based
interventions enhance learners’ mathematical understanding and problem-solving skills (Santos-
Trigo et al., 2021; Liang & She, 2023), while in the Philippine context, studies also supports the
positive impact of technology integration in mathematics instruction (Sasota et al., 2021). Locally,
in Pedro Acharon Sr. Central Elementary School, 30% of the 108 Grade 1 learners were identified
as having low proficiency in solving addition problems up to 100 without regrouping, based on
recent competency tracking results. This highlights the need for targeted, engaging, and
technology-enhanced interventions such as the Digitized AGONSA Method to improve learners’
foundational problem-solving skills in addition.

Although digital learning tools and the AGONSA strategy have been studied separately, there is
still limited research on the Digitized AGONSA Method. Existing studies suggest that structured,
technology-based interventions benefit early grade learners (Bang et al., 2023; Mera et al., 2022),
but a gap remains in determining its effectiveness in improving Grade 1 learners’ addition word
problem-solving skills.

Hence, this study aimed to determine the effectiveness of a Digitized AGONSA Method in
improving Grade 1 learners’ performance in solving addition problems up to 100 without
regrouping. Conducted at Pedro Acharon Sr. Central Elementary School in General Santos City,
the study may provide insights for enhancing mathematics instruction through interactive and
technology-based approaches

METHOD

The researchers employed a single-experimental design to determine the effectiveness of the
Digitized AGONSA Method on word problem-solving skills involving addition among Grade 1
learners of Pedro Acharon Sr. Central Elementary School. Single-case experimental design
measures behavior repeatedly over time to determine the effectiveness of an intervention
(Enders et al. , 2024). The research involved administering both a pre-test and a post-test to
ensure consistency in the testing conditions.

A pre-test was administered to measure learners’ prior knowledge using researcher-made
questions. This was followed by a 10-day intervention using the Digitized AGONSA Method, with
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45 minutes per session focused on developing problem-solving skills in addition. After the
intervention, a similar post-test was given, and the results were compared to determine if there
was a significant difference and to evaluate the effectiveness of the Digitized AGONSA Method
among Grade 1 learners of Pedro Acharon Sr. Central Elementary School.

RESULT AND DISCUSSION
RESULT
Table 1 The level of word problem skill involving addition of the learners before the intervention

of Digitized AGONSA Method

Score Grade |
Range f % Description Interpretation
18-20 0 0 At Grade Level Very High
(Highly Proficient)
15-17 0 0 Transitioning High
(Proficient)
10-14 5 17 Developing Moderate
(Nearly Proficient)
5-9 21 70% Emerging Low
(Low proficient)
0-4 4 13% Emerging Very Low
(Not proficient)
Emerging Low
Mean 7.03 (35%) (Low proficient)
Score
SD 2.17

Table 1 presents the level of word problem-solving skills involving addition among Grade 1
learners before the implementation of the Digitized AGONSA Method. Most learners, or 21
(70%), scored within the 5-9 range, classified as “Emerging (Low Proficient)” with a Low
interpretation. Meanwhile, 5 (17%) pupils were categorized as “Developing (Nearly Proficient)”
or Moderate, while 4 (13%) pupils fell under “Emerging (Not Proficient)” or Very Low. No learners
reached the “Transitioning (Proficient)” or “At Grade Level (Highly Proficient)” categories.

Overall, the learners obtained a mean score of 7.03 (35%), described as “Emerging (Low
Proficient)” with a Low interpretation. The standard deviation of 2.17 indicated slight variation in
the learners’ scores.

The item analysis of the 20 pre-test items revealed that Items 1-6 were relatively easier, Items
7-13 were more challenging, and ltems 14-20 were the most difficult for the learners.

Table 2 The level of word problem skill involving addition of the learners after the intervention of
Digitized AGONSA Method

Score Grade Il
Range f % Description Interpretation
18-20 9 30% At Grade Level Very High

(Highly Proficient)
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15-17 13 43% Transitioning High
(Proficient)
10-14 8 27% Developing Moderate
(Nearly Proficient)
5-9 0 0 Emerging Low
(Not proficient)
0-4 0 0 Emerging Very Low
(Low proficient)
Transitioning High
Mean 15.87(70.35%) (Proficient)
Score
SsD 2.87

Table 2 presents the level of word problem-solving skills involving addition among the learners
after the implementation of the Digitized AGONSA Method. Most learners, 13 (43%), scored
within the 15-17 range, classified as “Transitioning (Proficient)” with a High interpretation.
Meanwhile, 9 learners (30%) were categorized as “At Grade Level (Highly Proficient)” or Very
High, while 8 learners (27%) fell under “Developing (Nearly Proficient)” or Moderate. No learners
were classified under the low or very low categories.

Overall, the learners obtained a mean score of 15.87 (79.35%), described as “Transitioning
(Proficient)” with a High interpretation. The standard deviation of 2.87 indicated moderate
variation in the learners’ scores.

The item analysis showed that Items 2 and 4 were the easiest and had marginal discrimination,
while Items 8, 11, 12, 13, 15, 16, 17, and 18 showed average difficulty and very good
discrimination indices. In contrast, ltem 10 showed poor discrimination and was rejected.

The results showed that most learners were classified under the proficient and highly proficient
levels after the intervention.

Table 3 Significant difference in learner’s word problem skill involving addition before and after
using the intervention

Group Mean SD t p-value Remark Decision Effect Remarks
size

(Cohen’s D)

Pretest 7.03 2.17 -21.4 0.000 Reject HO 3.91
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Posttest 15.87 2.87 Significan Very
t Large
Effect

Table 3 presents the difference between the pretest and posttest scores of Grade 1 learners in
determining the effectiveness of the Digitized AGONSA Method in improving word problem-
solving skills involving addition. A normality test confirmed that the data met the normality
assumption; therefore, a paired-samples t-test was employed.

The results revealed a pretest mean score of 7.03 (SD = 2.17) and a posttest mean score of 15.87
(SD = 2.87). The computed t-value was -21.40 with a corresponding p-value of 0.000. Since the p-
value was lower than the 0.05 level of significance, the null hypothesis was rejected. This
indicates a statistically significant improvement in the learners’ word problem-solving skills
involving addition after the implementation of the Digitized AGONSA Method.

Furthermore, the magnitude of the intervention's effect was assessed using Cohen’s d. The
computed effect size was 3.91, which is interpreted as a very large effect, indicating that the
Digitized AGONSA Method had a substantial influence on improving the learners’ performance
in solving addition word problems.

Overall, the findings suggest that the Digitized AGONSA Method was effective in enhancing the
word problem-solving skills involving addition among Grade 1 learners.

Discussion

This study aimed to determine the effectiveness of the Digitized AGONSA Method in improving
the word problem-solving skills involving addition among Grade 1 learners.

Before the implementation of the intervention, the learners obtained a mean score of 7.03, which
was interpreted as Emerging (Low Proficient). Most learners were classified within the low
proficiency levels, indicating that they had limited skills in solving addition word problems. The
item analysis further revealed that learners found the more complex items difficult, particularly
those requiring deeper interpretation of picture-based situations. These findings suggest that
learners experienced challenges in understanding problem situations, identifying relevant
information, and applying appropriate addition strategies.

The low level of performance observed during the pretest supports the findings of Catador and
Fernando (2024), who reported that many learners demonstrate weak foundational numeracy
skills, particularly in counting and addition. Likewise, OECD (2023) emphasized that learners with
poor numeracy skills often struggle with problem-solving tasks and tend to rely on guessing
rather than applying systematic strategies.

Following the implementation of the Digitized AGONSA Method, the learners' performance
improved considerably, obtaining a mean score of 15.87, interpreted as Transitioning (Proficient).
The majority of learners moved from the emerging level to the proficient and highly proficient
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levels. The posttest item analysis also showed improvements in item difficulty and discrimination,

indicating that learners were able to answer more items correctly and that the assessment more

effectively distinguished varying levels of learner performance. These findings suggest that the

intervention enhanced learners’ ability to interpret, analyze, and solve addition word problems.

The improvement in learners’ performance is consistent with the findings of Bernardo et al.
(2022), who found that learners with stronger comprehension and problem-solving skills tend to
achieve higher proficiency levels in mathematics. Similarly, De Villa et al. (2019) reported that
structured problem-solving activities contribute significantly to learners’ mathematical
achievement and development.

The significant difference between the pretest and posttest scores (t =-21.40, p =0.000) indicates
that the Digitized AGONSA Method was effective in improving learners’ word problem-solving
skills involving addition. The substantial increase in scores suggests that the intervention
provided meaningful learning experiences that strengthened learners’ mathematical
understanding and problem-solving abilities.

This finding supports Foster (2023), who found that computer-assisted instruction improved
numeracy skills among kindergarten and Grade 1 learners. Likewise, Xin et al. (2023) reported
that web-based and model-centered instructional approaches enhanced learners’ word problem-
solving skills through structured instruction, visual supports, and guided practice. These
instructional features are similar to those incorporated in the Digitized AGONSA Method.

The positive outcomes may also be explained by the increased engagement and participation of
learners during the intervention. Volioti et al. (2023) found that interactive and technology-based
learning tools improve learner motivation, participation, and mathematics achievement. In the
same way, the Digitized AGONSA Method incorporated interactive features, visual aids, and
contextualized activities that may have contributed to learners’ improved performance.

Furthermore, the findings are consistent with Alefio et al. (2025), who reported significant
improvement in learners’ word problem-solving skills after using the AGONSA Chart. While their
study focused on the traditional AGONSA strategy, the present study demonstrates that the
Digitized AGONSA Method can effectively enhance learners’ mathematical performance while
increasing engagement and participation.

Overall, the findings indicate that the Digitized AGONSA Method is an effective instructional
strategy for improving Grade 1 learners’ word problem-solving skills involving addition. The
results suggest that integrating structured, interactive, and technology-based approaches in
mathematics instruction can enhance learners’ numeracy skills, conceptual understanding, and
problem-solving abilities.

CONCLUSION

Based on the summary of the findings, hereunder are the conclusions:

1. The learners have a low level of word problem skill involving addition before the
implementation of the Digitized AGONSA Method.

2. The learners have a high level of word problem skill involving addition after the
implementation of the Digitized AGONSA Method.
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3. There was a significant difference in the learners’ word problem-solving skills before and after
the use of the Digitized AGONSA Method, which confirmed that the improvement in scores
was attributed to the intervention, indicating that the Digitized AGONSA Method was an
effective instructional strategy.
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