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Abstract

The study aimed to design and develop intervention materials, specifically a Numeracy Workbook for Grade 1 learners at Pedro
D. Duncano Elementary School, North Butuan District, Division of Butuan City, for the school year 2024-2025. A descriptive-
developmental research design was employed to address research objectives to assess the extent of numeracy skills manifested by Grade
1 learners about three key competencies—interpreting pictographs without a scale, performing subtraction involving numbers less than
100, and recognizing repeating patterns. The study involved 30 learner-participants and three expert evaluators. Research instruments
included a Summative Assessment aligned with content standards for the identified competencies. Data were analyzed using frequency
counts, percentages, and weighted means. Findings revealed that the least learned competencies in Grade 1 Mathematics for the third
quarter of SY 2024-2025 included interpreting pictographs and equivalent expressions, solving subtraction word problems, subtracting
two-digit numbers within the range of 1-100, and performing subtraction using expanded form. These areas were identified as learning
gaps and guided the content development of the numeracy workbook. As a result, the Numeracy Workbook was developed with focused
lessons and activities on pictographs without a scale, equivalent expressions, subtraction in word problems, subtraction of two-digit
numbers, and subtraction using expanded form. The intervention was designed and developed to improve learner engagement and
mastery of these numeracy skills. Implementing the Numeracy Workbook is expected to enhance learners’ understanding and
appreciation of mathematical concepts such as data representation, subtraction strategies, and pattern recognition, thereby promoting
stronger foundational numeracy aligned with higher academic standards.

Index Terms: Intervention Materials, Numeracy Skills, Numeracy Workbook. Pictographs

[.INTRODUCTION

Early numeracy encompasses foundational mathematical skills such as verbal counting, number recognition, quantity
comparison, and basic operations like addition and subtraction. These skills are typically developed informally in early childhood
through interactions with family members, peers, and community activities before formal schooling begins. As children enter school,
these foundational skills are expected to be strengthened and expanded upon through formal instruction. However, in the Philippines,
significant challenges in mathematics learning persist, particularly in early education. Data from the Programme for International Student
Assessment (PISA) 2022 revealed that Filipino students scored an average of 355 in mathematics—only a marginal increase from 353
in 2018 and still well below the OECD average of 472. This suggests long-standing issues in mathematics education that need urgent
intervention, especially at the foundational levels.

According to San Juan (2019), the Department of Education acknowledged the consistently low performance of Filipino
learners in mathematics, further mirrored by results from the National Achievement Test. Several issues were identified, including the
lack of appropriate learning materials, delayed distribution of resources, and teachers’ limited capacity in instructional material
development. The National Center on Improving Literacy (2023) also noted that these systemic issues contribute to the poor academic
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performance of learners in mathematics. To address these concerns, DepEd issued Order No. 12, s. 2015, which introduced the Early
Language, Literacy, and Numeracy Program. This program aims to enhance reading and numeracy skills among Kindergarten to Grade
3 learners through professional development and structured interventions such as Learning Action Cells (LAC). Furthermore, the Rapid
Mathematics Assessment (RMA), mandated through DepEd Memorandum CT-2024-284, was introduced as a diagnostic tool to assess
mathematical readiness and skills of learners from Grades 1 to 3.

Despite these efforts, results from the administration of the Rapid Mathematics Assessment (RMA) in Pedro D. Duncano
Elementary School in August 2024 showed that a majority of Grade 1 learners failed to meet expected competency levels, particularly
in areas like pictographs, two-digit subtraction, and repeating patterns. This performance gap highlights the inadequacy of existing
instructional materials and support strategies during the third quarter of the academic year. The repeated struggles of learners in
mastering these competencies signal a need for more focused and accessible learning tools tailored to their specific learning needs.

In response to these gaps, this study was conceptualized to design and develop numeracy workbook focusing on the least
mastered competencies—pictographs, two-digit subtraction, and repeating patterns—among Grade 1 learners at Pedro D. Duncano
Elementary School. The workbook serves as a supplementary instructional tool aligned with the third-quarter curriculum, aiming to
improve learners' mathematical literacy and support teachers in delivering more effective lessons. By addressing specific gaps in
numeracy skills, this intervention seeks to enhance learning outcomes and contribute to the broader goal of strengthening early
mathematics education in the Philippines.

Il. RESEARCH ELABORATIONS

This study was anchored on three main theories: Problem-Based Learning Theory (Bruner, 1960), Operant Conditioning
Theory (Skinner, 1990), and Semiotic Theory (Peirce, 1900). These theories guided the development and utilization of the numeracy
workbook based on the learning competencies, highlighting the importance of mathematical concepts that Grade 1 learners will
possess. Problem-Based Learning Theory, introduced by Jerome Bruner in 1960, highlighted the focus on acquiring knowledge through
working on and solving real-life problems. According to Bruner, learners construct new ideas based on their current and past knowledge.
In Problem-Based Learning, learners are presented with real-life problems and encouraged to discover and explore answers, engaging
in meaningful learning that connects to their prior knowledge. Using a numeracy workbook in the content of the learning competencies,
this study aligns with Bruner's theory by leveraging the learners’ mathematical skills. These learning competencies make learners
develop analytical thinking and problem-solving skills by guiding their inquiry without directly giving answers. The interaction of
teachers and learners and the use of the material make learning relevant and engaging. Another theory, the operant conditioning theory,
was introduced by B.F. In the context of Mathematics, Skinner (1990) explains the strong foundation for using Mathematics workbooks
as structured tools for reinforcing learning behaviors. Activity sheets on workbooks provided repetitive practice skills and immediate
reinforcement in every correct response to the activity. The more exposure to specific activities given to learners, the more learners are
excited to have positive reinforcement in every correct answer they have made in every activity. This promotes mastery and long-term
retention of the topic being taught. This study is also embedded in the Semiotic Theory of Charles Sanders Pierce (1900), emphasizing
the support in analyzing pictographs that are effective for young learners and designed to simplify and convey information efficiently.
When combined with words, pictographs function as icons for images and symbols for text understanding through multimodal signs.
Pierce's theory of semiotics is instrumental in understanding how visuals are used as an aid to learning and comprehension.

Furthermore, by using these problem-based learning and pictorial representations in the context of the numeracy
workbook, the study helped learners develop a holistic understanding of numeracy concepts and build higher-order thinking skills,
including analysis and synthesis while enhancing engagement and persistence in tackling problems. The theoretical frameworks of this
study were built on Bruner's Learning Theory (1960), which implies the importance of the acquisition of knowledge through working
on and solving real-life problems, Skinner's Operant Conditioning Theory (1990), which highlighted reinforcement of correct responses
through repetition and feedback as well as shaping learners' performance through a sequence of challenging tasks. Pierce's Semiotic
Theory (1900), which pictographs, bids a foundation for understanding how pictorial symbols convey meaning. These theories provided
a strong foundation for using numeracy workbooks based on the learning competencies in the 3rd Quarter of Mathematics 1, developed
and improved mathematical literacy among Grade 1 learners.

I1.RESEARCH METHODOLOGY
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This study employed a descriptive-developmental research design to develop and evaluate a numeracy workbook tailored for
Grade 1 students in Butuan City, Philippines. The researchers began by identifying the least-mastered competencies among 30 Grade 1
students using a summative test designed by the Department of Education (DepEd). The assessment focused on key mathematical areas:
pictographs, subtraction, and repeating patterns. These identified areas of difficulty served as the foundation for developing the numeracy
workbook. Three experts evaluated the workbook: a Doctor of Education specializing in early childhood, a Master Teacher with
extensive Grade 1 teaching experience, and a PhD holder in Mathematics Education. Their feedback played a critical role in assessing
the quality and relevance of the material.

The study also underscored the growing role of technology in education. Specifically, it highlighted DepEd's partnership with
Canva for Education, providing teachers free access to professional design tools. This initiative supports the creation of visually engaging
and pedagogically sound learning materials. The literature review reinforced the value of integrating technology and aesthetically
appealing resources—such as those created using Canva—in enhancing student engagement and understanding, particularly in
mathematics. Data collected from the summative test and the expert evaluations were analyzed quantitatively. The following statistical
tools were used. Frequency count and percentage distribution were used to determine the summative test's raw scores and performance
distribution. Weighted mean was used to evaluate the workbook by calculating the average of scores assigned by the experts, considering
the frequency of each score.

I1l. RESULTS AND DISCUSSION

This section presents the extent of numeracy skills manifested by Grade 1 learners in the summative test along with the learning
competencies in the 3 Quarter.

Table 1 shows the data on the frequency and distribution percentage of the numeracy skills of the participants in terms of pictograph
without a scale.

Table 1 Frequency and percentage distribution of the numeracy skills of the participants in terms of pictograph without a scale

Learning Competencies f % VD |
Unsa nga insekto ang duha ra ka buok? 27 90 VS G
Unsa nga klase nga insekto ang pinakadaghan? 26 87 VS G
Pila ka buok ang mga kaka/lawa? 25 83 S MG
E-tally pila ang gunting nga anaa sa kahon. 24 80 S MG
Pila kabuok ang mga salindanaw? 24 80 S MG
E-tally pila ang lapis nga anaa sa kahon. 24 80 S MG
E -tally pila ang bag nga anaa sa kahon 23 77 FS P
Bahin sa unsa ang hulagway? 20 66 DME NI

Legend: 100(8)-Outstanding-VeryGood;90-95(6-7)-VerySatisfactory-Good;80-85(4-5)-Satisfactory- ModeratelyGood;73-75(2-3)-
FairlySatisfactory-Poor;70 (1)-Did not meet expectation- Needs improvement

Table 1 shows the data on the frequency and distribution percentage of the numeracy skills of the participants in terms of
pictographs without a scale. Data revealed the following frequency and distribution percentage; the question “Unsa nga insekto ang
duha ra ka book?” obtained the highest percentage of 90%, which was verbally described as Very Satisfactory and interpreted as Good.
Learners got a high percentage on this question since it only requires basic counting, typically one of the first numeracy skills taught in
early grades. This finding supports the study findings of Lavador et al. (2024), which showed that learners' performance in early
numeracy was approaching proficiency levels, emphasizing the need for continued efforts to strengthen basic counting skills in early
education.

Question “Bahin sa unsa ang hulagway?”” showed the lowest percentage of 66%, which was verbally described as Did not meet
expectations and interpreted as Needs Improvement. This indicates that learners lack comprehension or understanding of what they have
read. They might be overwhelmed by what they have seen since learners are visual learners, become fascinated by the illustrations, and
tend to forget what the picture says. This finding supports the study findings of Rosen and Zaman (2021), which showed that the
application of pictographs plays a vital role in developing foundational data literacy skills within primary education. This intuitively
introduces counting, comparison, and proportion, but most learners find it difficult without prior and basic knowledge of these three
skills. Additionally, Mafikoyumi et al. (2022) found certain limitations with pictographs since learners’ abilities to correctly interpret
pictographs develop over time.
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Table 2 presents the extent of numeracy skills manifested by Grade 1 learners in the summative test along with the learning competencies
in the 3rd Quarter regarding subtraction of numbers where numbers are less than 100.

Table 2 Frequency and percentage distribution of the numeracy skills of the participants in terms of subtraction of numbers less than
100

Learning Competencies f % VD I
Pila ka saging ang nabilin kon gikan-an kini? 26 87 S MD
Pagkuha / Subtraction: 67- 7=? 26 87 S MD
Pila ka mansanas ang nabilin? 25 83 FS P
5+5=n - Unsa ang n sa addition sentence? 25 83 FS P
8-n= 4- Unsa ang n sa subtraction sentence? 25 83 FS P
Unsa ang pangutana sa problema? 26 87 S MD
Unsa ang paagi o operasyon nga gamiton? 24 80 FS P
Pagkuha / Subtraction:  26-5=_? 24 80 FS P
Unsa ang katumbas sa ~ 9-5= ? 23 77 U VP
Pagkuha / Subtraction: ~ 35- 4=? 23 77 U VP
Pagkuha / Subtraction: ~ 28- 15=? 20 67 DME NI
Pagkuha / Subtraction: ~ 89- 26=? 15 60 DME NI
Unsa ang katumbas sa ~ 7+5=_? 17 57 DME NI
Unsa ang gihatag nga datos? 17 57 DME NI
Unsa ang hustong numerong hugpulong? 18 56 DME NI
Pagkuha / Subtraction: 98- 65=? 18 56 DME NI
Expanded form: 28-12=? 15 47 DME NI
Expanded form: 75-60=? 12 38 DME NI

Legend:96-100(16-18)-Outstanding-VeryGood;91-95(13-15)-VerySatisfactory-Good;85-90(10-12)-Satisfactory- ModeratelyGood;79-
84(7-9)-Fairlysatisfactory-Poor;75-78(1)-Unsatisfactory-VeryPoor;70-7491-3)Did not meet the
expectation- Needs Improvement

As shown in Table 2 the frequency and percentage distribution of numeracy skills related to subtracting numbers less than 100.
The first and second questions obtained the highest percentage of 87%, which was verbally described as Satisfactory and interpreted as
Moderately good. Most learners nowadays know how to do basic mathematical equations presented straightforwardly, such as giving
concrete representations like pictures and objects. This finding supports the study findings of Moyer-Packenham and Westenskow
(2020). The effectiveness of using both virtual and physical manipulatives to teach subtraction denotes an impact on learners’
engagement and comprehension of subtraction. Monte (2021) also emphasizes manipulatives at an early stage, which makes subtraction
more engaging and allows learners to explore problem-solving strategies in a supportive and interactive manner.

Meanwhile, most learners struggled the most and needed to get correct answers with expanded forms that had the range of 38%-
47% labeled as the lowest percentage among other questions. Data revealed that these questions were verbally described as not meeting
expectations and interpreted as needing improvement. The struggle can be seen in that learners have not yet developed a strong
conceptual grasp of place value, making it hard to manipulate numbers this way. The finding supports the study findings of Aunola et
al. (2024) that early identification and support for children with lower math proficiency help bridge gaps and promote equitable learning
opportunities. The study of Lopez et al., 2022 & Flores et al., 2022) shows that early numeracy skills are important for later literacy
achievement. An example is the evidence that children’s numeracy learning profiles depend on the learning context and the teaching
practices used in the classroom.

Table 3 presents the extent of numeracy skills manifested by Grade 1 learners in the summative test along with the learning
competencies in the 3" Quarter in terms of repeating patterns.

Table 3 Frequency and percentage distribution of the numeracy skills of the participants in terms of repeating patterns

Learning Competencies f % VD 1

Paghimo og kaugalingong pattern. 26 81 S MD
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Paghimo og kaugalingong pattern. 26 81 S MD
Unsa ang musunod nga letra sa alpabeto? 24 80 S MD
Unsa ang musunod nga butang 24 80 S MD

base sa pagkaplastar niini?
Legend: 90-100(4)-Oustanding-VeryGood;85-89(3)-Very Satisfactory Good;80-84(2)-Satisfactory-ModeratelyGood;
75-79(1)-Unsatisfactory-Poor;70-74(0) Did not meet the expectation-Needs Improvement

This table shows the frequency and percentage distribution of Grade 1 learners’ numeracy skills in the area of repeating patterns.
The frequency (f) values for all four items reflected percentages ranging from 80% to 81%, which are verbally described as Satisfactory
and interpreted as Moderately Good. These results suggest that most learners could recognize and extend repeating patterns with
consistent competency. This finding aligns with the study by Junker et al. (2024), which emphasized the value of unit-isolating activities
in enhancing elementary mathematics education, particularly in the context of repeating patterns. Similarly, Luken and Sauzet (2021)
advocated using scaffolding strategies to help learners identify the repeating unit more effectively. Their research also underscored the
importance of examining learners’ reasoning behind their pattern recognition and extension choices to deepen understanding.

IV. CONCLUSIONS AND RECOMMENDATIONS

The least learned competencies based on the learning competencies of Grade 1 learners in Mathematics for the 3rd quarter of the
school year 2024-2025 were as follows: interpreting a pictograph equivalent expression; subtraction in a word problem; subtraction of
2- 2-digit numbers in 1-100 numbers; and subtraction in expanded form. The numeracy skills manifested by Grade 1 learners through
the least learned competencies, resulting in the design and development of the numeracy workbook that contained a selection of topics
on pictograph without a scale, equivalent expression, subtraction in a word problem, subtraction of 2 -digit numbers in 1-100 numbers
and subtraction in an expanded form aimed to enhance the numeracy skills of the learners. The use of the numeracy workbook may
enhance and motivate the learners' appreciation of data representation, subtraction, and patterns to rise with higher standards of numerate
skills. Teachers are encouraged to use this workbook, which may enhance the learners’ proficiency in basic number operations, boosting
their academic performance. Future researchers may conduct a study to verify the effectiveness of using the numeracy workbook, which
will guide the continuous improvement of the material.

REFERENCES

Ablir, J. (2023) Instructional Material for Enhancing Learner’s Mathematics Proficiency. International Journal of Research
Publications, 124(1), 725- 736. http9s://doi.org/10.47119/ijrp1001241520234909

Abuhassna, H., & Alnawajha S. (2023) Instructional Design Made Easy! Instructional Design Models, Categories, Frameworks,
Educational Context, and Recommendations for Future Work. Eur. J. Investig. Health Psychol. Educ. 2023, 13(4), 715-
735; https://doi.org/10.3390/ejihpe13040054

Allen, M., & Smith, J. (2021). The role of visual data in early childhood education: Challenges with non-scaled pictographs. Early
Childhood Education Journal, 49(5), 673-688. https://doi.org/10.4135/9781526451811.n19

Aunola, K., Leskinen, E., Lerkkanen, M. K., & Nurmi, J.-E. (2024). Developmental dynamics of math performance from preschool to
grade 2. Journal of Educational Psychology, 96(4), 699-713. https://doi.org/10.1037/0022-0663.96.4.699

Baroody, A. J., & Dowker, A. (Eds.). (2013). The Development of Arithmetic Concepts and Skills. Routledge.
https://doi.org/10.4324/9781410607218

Basilio, C. R., & Sigua, E. M. S. (2022). Development and validation of multimedia-based instructional module in Science 7.
International Research Journal of Science, Technology, Education, & Management (IRISTEM), 2(1).

Bilbao, P. P., Lucido, P. I, Iringan, T. C., & Javier, R. B. (2020). Curriculum development: Contextualized teaching and learning, 45-
78. Lorimar Publishing.

Bright, A., Welcome, N. B., & Arthur, Y. D. (2024). The effect of using technology in teaching and learning mathematics on student’s
mathematics performance: The mediation effect of students’ mathematics interest. Journal of Mathematics and Science
Teacher, 4(2), em059. https://doi.org/10.29333/mathsciteacher/14309

Bruner, J. (1960s-1970s). Problem Based-Learning Theory. [Theoretical Framework]

Cambridge Dictionary. (2023). Definition of "subtraction.” Retrieved from https://dictionary.cambridge.org

Chi, C. (2023). Philippines still lags behind world in math, reading and science — PISA 2022. Philstar.com. Retrieved from
https://www.philstar.com/headlines/2023/12/05/2062097/philippines-still-lags-behind-world-math-reading-and-science-pisa-
2022

Clements, D. H., & Sarama, J. (2020). Learning and teaching early math: The learning trajectories approach (3rd ed.). Routledge.
https://doi.org/10.4324/9781003083528

Collins Dictionary. (2023). Definition of "pattern recognition.” Retrieved from https://www.collinsdictionary.com

This publication is licensed under Creative Commons Attribution CC BY.
10.29322/1JSRP.15.05.2025.p16122 WWW.ijsrp.org


http://ijsrp.org/
https://doi.org/10.47119/ijrp1001241520234909
https://doi.org/10.3390/ejihpe13040054
https://doi.org/10.4135/9781526451811.n19
https://doi.org/10.1037/0022-0663.96.4.699
https://doi.org/10.4324/9781410607218
https://doi.org/10.29333/mathsciteacher/14309
https://dictionary.cambridge.org/
https://www.philstar.com/headlines/2023/12/05/2062097/philippines-still-lags-behind-world-math-reading-and-science-pisa-2022
https://www.philstar.com/headlines/2023/12/05/2062097/philippines-still-lags-behind-world-math-reading-and-science-pisa-2022
https://doi.org/10.4324/9781003083528
https://www.collinsdictionary.com/

International Journal of Scientific and Research Publications, Volume 15, Issue 5, May 2025 206
ISSN 2250-3153

Creswell, J. W., & Creswell, J. D. (2023). Research design: Qualitative, quantitative, and mixed methods approach (6th ed.). SAGE
Publications. https://collegepublishing.sagepub.com/

Diago, O & Dillo L. (2022). The Practices of Filipino Teachers in Contextualizing Mathematics. International Journal of Science and
Research (IJSR). College of Education, Culture and Arts St. Paul University Surigao, Philippines. Vol. 11, Issue 7, pages 318-
325

Dhakal, R. (2022). Challenges in instructional material utilization. Journal of Education and E-Learning Research, 9(2), 45-60.

Dizon, K. M., & Villanueva, J. (2022). Development and Validation of a Basic

Sentence Structure Worktext. American Journal of Education and
Technology, 1(1), 26-36.

DepEd Memorandum No. 284 series of 2024 “Administration of the Rapid Mathematics Assessment (RMA) and Comprehensive
Literacy Assessment (CRLA) for Grades 1 to 3 for the Beginning of the School Year 2024-2025”

DepEd Order No. 12, s. (2015). Guidelines on the early language, literacy, and numeracy program: Professional development
component.

DepEd (2016). Guidelines on contextualization and localization of learning materials. Department of Education, Philippines.

DepEd (2024). Canva Gives Teachers Premium Access and Training for Free

https://www.deped.gov.ph/2024/10/30/canva-gives-teachers-premium-access-and-training-for-free

Falcunaya, B. C. (2023). Instruction of mathematics teachers toward numeracy management program. Education Reform and
Development, 5(1), 1-14. https://doi.org/10.26689/erd.v5i1.5454

Flores, G. T., Batondo, J. W. S., Celocia, G. A., & Caube, M. A. (2022). Learning experiences and

challenges in teaching measures of central tendency in the new normal. International
Journal of Academic Pedagogical Research (IJAPR), 6(11), 63-68
Garcia, G. A. (2020). Development and Validation of a Worktext in
Electromagnetism. Liceo Journal of Higher Education Research, 16(1)

Irkhamni, 1., 1zza, A. Z., Salsabila, W. T., & Hidayah, N. (2021). Utilization of Canva as an E-Module for Mathematics Learning to
Enhance Students' Learning Interest. Proceedings of the Educational Scientific Conference, 2, 127-134.

Johnson, P., Thompson, R., & Liu, Y. (2022). Mathematics instruction for young learners: Practical approaches, 45-67. National
Education Press.

Junker, A., Nortvedt, G.A. & Farsani, D. (2024). Patterning strategies in grade 1 students with low and high number sense
proficiency. Educ Stud Math 118, 29-51 (2025). https://doi.org/10.1007/s10649-024-10341-5

Lavador, R., Estrella, F., & Comon, J. (2024) Early Language Literacy and Numeracy Skills of Kindergarten Learners in Talakag
Bukidnon. Vol. 3 No. 3 (2024): American Journal of Arts and Human Science. https://doi.org/10.54536/ajahs.v3i3.3198

Lituanas A. (2024). Development and Validation of Contextualized Strategic Intervention Materials in Science for Grade 6 Learners.
Randwick International ~ of  Education and  Linguistic ~ Science  Journal. Vol 5.  No0.4(2024)
https://doi.org/10.47175/rielsj.v5i4.1103

Lopez-Pedersen, A., Mononen, R., Aunio, P., Scherer, R., & Melby-Lervag, M. (2022). Improving numeracy skills in first graders
with low performance in early numeracy: A randomized controlled trial. Remedial and Special Education, 44(2), 126-136.
https://doi.org/10.1177/07419325221102537

Liken, M. M., & Sauzet, O. (2021). Patterning strategies in early childhood: A mixed methods study examining 3- to 5-year-old
children’s patterning competencies. Mathematical Thinking and Learning, 23(1), 28—
48. https://doi.org/10.1080/10986065.2020.1719452.

Madrazo, A. L., & Dio, R. V. (2020). Contextualized Learning Modules in Bridging Students' Learning Gaps in Calculus with Analytic
Geometry through Independent Learning. Journal on Mathematics Education, 11(3), 457-476.

Mafikuyomi, J.A., Akinkuoto, Y. A., & Abidogun B.G. (2022) Effects of Pictograph Strategy on Pupils’ Literacy Skills Performance in
Lagos State Primary Schools Education. IOSR Journal of Humanities And Social Science (IOSR-JHSS) Volume 27, Issue 10,
Series 1 (October, 2022) 50-56 e-1ISSN: 2279-0837, p-ISSN: 2279-0845. www.iosrjournals.org

Marlina, R. (2024). Current ‘shifts’ in English language teaching. LEARN Journal: Language Education and Acquisition Research
Network, 17 (1), 1-7.

Mendiola A., & Estonanto A. (2022) Utilization of Instructional Materials Developed by the Mathematics Teachers in the Province of
Sorsogon, Philippines. Asian Journal of Education and e-Learning (ISSN: 2321 — 2454) Volume 10 — Issue 3, October 2022
www.academia.edu

Merriam-Webster. (2023). Definition of "numeracy." Retrieved from https://www.merriam-webster.com

Merriam-Webster. ~ (2023).  Numeracy.  Merriam-Webster.com  dictionary.  Retrieved  from  https://www.merriam-
webster.com/dictionary/numeracy

Monte, J. (2021). An exploration of manipulatives in math education. Undergraduate Review, 16, 200-213. Retrieved from
https://vc.bridgew.edu/undergrad_rev/vol16/iss1/26

Moyer-Packenham, P. S., & Westenskow, A. (2020). Virtual and physical manipulatives: Their role in supporting subtraction for Grade
1. Mathematics Education Review, 29(1), 102-118. Retrieved from https://www.mathematicseducationreview.com/volume-
29-issue-1

This publication is licensed under Creative Commons Attribution CC BY.
10.29322/1JSRP.15.05.2025.p16122 WWW.ijsrp.org


http://ijsrp.org/
https://collegepublishing.sagepub.com/
https://www.deped.gov.ph/2024/10/30/canva-gives-teachers-premium-access-and-training-for-free
https://doi.org/10.26689/erd.v5i1.5454
https://doi.org/10.1007/s10649-024-10341-5
https://journals.e-palli.com/home/index.php/ajahs/issue/view/193
https://doi.org/10.54536/ajahs.v3i3.3198
https://doi.org/10.47175/rielsj.v5i4.1103
https://doi.org/10.1177/07419325221102537
https://doi.org/10.1080/10986065.2020.1719452
http://www.iosrjournals.org/
http://www.academia.edu/
https://www.merriam-webster.com/
https://www.merriam-webster.com/dictionary/numeracy
https://www.merriam-webster.com/dictionary/numeracy
https://vc.bridgew.edu/undergrad_rev/vol16/iss1/26
https://www.mathematicseducationreview.com/volume-29-issue-1
https://www.mathematicseducationreview.com/volume-29-issue-1

International Journal of Scientific and Research Publications, Volume 15, Issue 5, May 2025 207
ISSN 2250-3153

National Center on Improving Literacy. (2023). The educator’s science of reading toolbox: Intensifying reading instruction for students
who are not making desired progress. Retrieved from https://www.improvingliteracy.org
Nguyen, E. (2023) Designing Effective Digital Learning Materials: A Content-Centric Approach: Journal of Educational Technology,
2023
Nurjanah, R. L., Mujiyanto, J., Pratama, H., & Bharati, D. A. L. (2021). Why is Self-Regulated Learning Strategy Important for Literal
Reading? The importance of SRL for Literal Reading. In International Conference on Science, Education, and Technology
(Vol. 7, pp. 479-483).
Oxford English Dictionary. (2023). Definition of "pictograph.” Retrieved from https://www.oed.com
Papic, M., & Mulligan, J. T. (2021). Early patterning skills and mathematical development: Implications for early childhood
education,102-118. Early Childhood Research Quarterly.
Pierce, C. S. (1860s-1900s). Semiotic Theory [Theoretical Framework
Raghubar, K. & Barnes, M. (2016) Early numeracy skills in preschool-aged children: a review of neurocognitive findings and
implications for assessment and intervention. The Clinical Neuropsychologist, 329-
351. https://doi.rg/10.1080/13854046.2016.1259387
Rasmita, R., Sumantri, MS., & Martini, A. (2021) Improving understanding of addition and subtraction concept in first grader through
utilization of flipped classroom.Journal of Physics Conference 1869(1):012131.
https://doi.org/10.1088/1742-6596/1869/1/012131
Rosen, D., & Zaman, T. (2021). Visual literacy and the use of pictographs in elementary classrooms: A study on data representation.
International Journal of Educational Research, 104, 101677.
San Juan, R. (2019). DepEd welcomes PISA results, recognizes ‘gaps’ in education quality. Philstar Global.
https://www.philstar.com/headlines/2019/12/04/1974229/deped-welcomes-pisa-results-recognizes-gaps-education-quality
Saputra, A, G., Rahmawati, T., Andrew, B., & Amri, Y. (2022). Using Canva Application for Elementary School Learning
Media. Scientechno: Journal of Science and Technology, 1(1). https://doi.org/10.55849/Scientechno.v1il.4
Skinner, B.F. (1904s-1990s). Operant Conditioning Theory [Theoretical Framework]
Smith, A., & Jones, R. (2021). Early childhood mathematics education research: Learning trajectories for young children. Routledge.
Susantini, E., Puspitawati, R. P., & Suaidah, H. L. (2021). E-book of metacognitive learning strategies: design and implementation to
activate student’s self-regulation. Research and Practice in Technology Enhanced Learning, 16(1),13.
Tolentino, J. C. G., Miranda, J. P. P., Maniago, V. G. M., & Sibug, V. B. (2020).
Development and evaluation of localized digital learning modules for
indigenous peoples' health education in the Philippines. Universal Journal of Educational Research, 8(12), 6853-6862.
Torrefranca, E. C. (2017). Development and validation of instructional modules on rational expressions and variations. The Normal
Lights, 11(1).
Yongco, J., & Del Valle, J. (2022). Development and Evaluation of Instructional
Module for Special Program in Journalism. International Journal of
Educational Management and Development Studies, 3(4), 97-117

This publication is licensed under Creative Commons Attribution CC BY.
10.29322/1JSRP.15.05.2025.p16122 WWW.ijsrp.org


http://ijsrp.org/
https://www.improvingliteracy.org/
https://www.oed.com/
https://doi.org/10.1080/13854046.2016.1259387
https://doi.org/
https://doi.org/
https://www.philstar.com/headlines/2019/12/04/1974229/deped-welcomes-pisa-results-recognizes-gaps-education-quality
https://doi.org/10.55849/Scientechno.v1i1.4

