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SYSTEM-INPUTS AND PROCESSES

S.1. The extension agenda is in consonance of local, regional and national development

thrusts and priorities.

1.3 RDE Agenda (BOR Resolution No. 69, series 2021)
In support to the national agenda and in consultations with stakeholders, the RDE themes

are as follows:

Quality Learning, Skills  Innovative teaching strategies; development and evaluation of
Development, and functional education materials and modalities, and teaching
Literacy strategies/approaches, motivation, and engagement; school

climate; school and knowledge management; special education;
remedial education; curriculum development and implementation;
alternative learming system; assessment studies; soft skills;
practical skills; adult education; language literacy; numerical
literacy; data literacy; computer literacy; International studies;
tracer studies; livelihood programs;; capacity building; capability

bullding
Social Development, and Gender and development GAD; peace initiatives; community
Strong Institutions development; human security; justice; public policy and

legislations; social rehabilitation; governance; organizational
studies; behavioral studies; soclal institutions; ethics and public
accountability; programs/project assessment; community needs
assessment and interventions; partnerships and linkages;
technology adoption;

Institutional development; upgrading of laboratory and lecture
facilities

Preservation of Culture  Myiticuttural studies; educational materials for IPs; indigenous
knowledge systems and practices; development of materials for
cultural knowledge and promotion; arts; language and literature
studies; traditional dance, sports and music; halal studies

Environmental Environment rehabilitation studies; biodiversity; climate change

Protection, adaptation; risk, hazard and mitigation; biosafety; natural

Conservation, and Risk  resources conservation and management; bloremediation; flood

Reduction control; waste management; ecological preservation and care;
environmental Impact assessment; tourism; agroecology; natural
farming

Food Security and Agricultural and fisheries research; biotechnology; innovations;

Poverty Reduction quality food product development; technology development; halal

food production; sustainable production; responsible consumption;
organic agriculture; food testing; smart agriculture; precision
farming; farm machineries; post-harvest facilities; vertical farming;
indigenous food; food tourism; development of new breeds and
varieties
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Good Health and Nutrition; nutraceuticals; sports, physical education; physical
Wellbeing fitness; sports psychology; health resiliency; psycho-sodial health;

medical and medicinal studies; hygiene and sanitation; functional
foods; food and water quality and safety; mental and emotional
health; therapy; coping mechanism; preventive measures;
emerging diseases; health management; traditional and alternative
medicine; community health; risk assessment and mitigation;
health informatics, regenerative medicine, emergency
response medicine

Innovations in Science, Innovations and futures thinking; product and technology

Engineering, and development; energy; materials science; nanotechnologies;

Technology robotics; artificial intelligence; internet of things; Science,
Engineering, Communication, and Technologies (SECT) 4.0;
biotechnology and OMIC technologies; inventions and discoveries;
basic research; information technologies; electronics; drug
discovery, mathematics; emerging technologies; fabrication;
transport system; waste management; infrastructure; water
systems; simulation studies; industrial and allied technology, Data
Sclence and Analytics, GIS, Remote sensing, machine learning;
quantum technology; smart cities

Sustainable Economics; micro and macro scale business; product development;
Entrepreneurship and marketing; commercialization; networking; franchising; financial
Management management; business feasibility studies; risk and opportunities;

value adding; value chain analysis; organizational management;
quality service assessment; human resource management;

production management; sustainable cooperative studies;
Entrepreneurial studies

USM RDE Manual 2024 iR

**RDE Agenda extracted from USM RDE Manual 2024, Section 1.3, pages 10 — 11
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Approved Extension Project 2023 (Approval sheet, Notice to Proceed, & Basic Information)

r \ ) y m
| o-mall‘r :c;dnmzo vprde@usm.edu.ph W iy

OFFICE OF THE VICE PRESIDENT FOR RESEARCH,
DEVELOPMENT AND EXTENSION

UNIVERSITY RESEARCH DEVELOPMENT & EXTENSION COMMITTEE

APPROVAL SHEET
BASIC INFORMATION
. URDECNo.
Project Title: mother-tongue based education of slomentary teachers In Dep-Ed a3l
m«:mmm materials development and validation ::L:;":'
Duration/ Period of Conduct: January 2023- Docember 2023

Recorded by:

LERTIFKJ TRUE COPY:

wws.'“.m.uon.oa.al
MARGIE NI AN-GALANG
Chief Administrative Officer
University of Southern Mindanao

Dete:,
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NOTICE TO PROCEED

NTP #: 2023-£009
January 26, 2023

PROF. PHILIP LESTER P. BENJAMIN
University of Southem Mindanao
Kabacan, Cotabato

Dear PROF. BENJAMIN,

WMWMMWWMWDECMM'MMW
mm,d Php 60,000.00 (Extension Fund-05) allocation. Notice is hu‘bygl.:nuuu;
mamwmwmm ucation
mthWmewmdm
MMMM'MWMWM7WMNW
notice up to December 2023,

dumywmbmm@)mammmmtwm
mu-m. Mesomummmm-mwwm
mwmammyw“umuubwmmmm
10 existing laws or policy on this matter.

in the event that you discontinue the extension project without justifiable reasons or deliberately
avoid your responsibilities stated above, you have to refund/retum to the management the total
amount you have actually spent.

Please acknowledge receipt and acceptance of this NOTICE by signing both copies in the
space provided below.

Recommending approval;

MA. TEGDORA N-GABASAN, PhD

Vb.Pm.er‘l:.MlEn‘n.l\d
Vice-Chairman, URDEC

Approved by:
FRA . GARCIA, PhD
suc 3 and
Chalrman, (o}
Conforme:
Project Loader
CERTIFI UE COPY:
MARGIE N. UAN-GALANG
Chief Officer

University of Southern Mindanao
Detey
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—
UNIVERSITY OF SOUTHERN MINDANAO Ay
Kabacan, Philippines . ==
NARRATIVE REPORT
A. BASICINFORMATION
Strengthening Mother-tongue based Education of
1. Title Elementary Teachers in DepEd Cotabato through
Instructional Materials Development and Validation
2. Status ® Ongoing 0O Completed
3. Project Leader Philip Lester P. Benjamin, Ph.D.
Study Leader Sandra A. Nanding
(Indicate College/Unit) College of Science and Mathematics
FmesAcdes: plbenj@usm edu ph
COMBCLNND 09338245352
4 Lead Unit/Coliege USM Graduate School/ College of Science and Mathematics
5. Category [] Program Z Project ] Study
6. Classification O Research O Development [ Extension
- [] Pilot Testing
5] i;:l(red (] Prototype Development
[ Tech. Promotion/Commercialization
& Quality Learning, Skills Development, and Literacy
{2 Social Development, and Strong Institutions
& Preservation of Culture
3 [ Environmental Protection, Conservation, and Risk Reduction
7. Thematic Ares [ Food Secunty and Poverty Reduction
(] Good Health and Weil-being
[ Innovations in Science, Engineering, and Technology
(] Sustainable Entrepreneurship and Management
8. Project Duration One year
9. Project Location Cotabato
10. Total Budget Requested (Php) 60,000
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Approved Extension Project 2025 (Approval sheet, Notice to Proceed, & Basic Information)

—

-

Republic of the Philippines
UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato
Tel. No. (0684) 572-2638
e-mail address: vprde@usm.edu.ph

OFFICE OF THE VICE PRESIDENT FOR RESEARCH,
DEVELOPMENT AND EXTENSION

UNIVERSITY RESEARCH DEVELOPMENT & EXTENSION COMMITTEE

APPROVAL SHEET
L7 BASICINFORMATION URDEC Novi
Thie: Strengthening Barangay High Schools: Valldating and Implemanting Representation Approach- — Progeam
Based Laaming Materials for Independent Study of Mathematics in Remote Schoots K O
Author{s): Leorencs C. Tandog -t

Duration! Period of Conduct: January 2025 ~ December 2026
Implemeonting Agency/Unit: USM

e FrOgross Report (Quarterty)
et NANCS Ropon
k88 Quiarier Honommam
o Mu‘mmawm
Rocorded by.
USM-RES-F24-Rev.1.2020.02.18

CERTIFI

MARGIE N. UAN-GALANG

tive Cificer
University of Southern Mindanao

Date:
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UNIVERSITY OF SOUTHERN MINDANAO @ -
Kabacan, Philippines
A. BASICINFORMATION
Title Strengthening Barangay High Schools: Validation and Implementation of
- Representation-Based Learning Materials for Independent Study of
Mathematics in Remote Schools
2. Status OOngoing [0 Completed
3. Project Leader Dr. Leorence C. Tandog
Study Leader College of Science and Mathematics
Email Address Ictandog@usm.edu.ph
Contact Number 09466115568
4 Lead Unit/College College of Science and Mathematics
Collaborating
Unit/College DepEd Cotabato Division
5. Category O Program # Project O Study
6. Classification ] Research O Development B Extension
. O Pilot Testing
g i;sp'; o O Prototype Development
O Tech. Promotion/Commercialization
& Quality Learning, Skills Development, and Literacy
O Social Development, and Strong Institutions
O Preservation of Culture
0 Environmental Protection, Conservation, and Risk Reduction
7. Thametic Aree [ Food Security and Poverty Reduction
[ Good Health and Well-being
O Innovations in Science, Engineering, and Technology
0 Sustainable Entrepreneurship and Management
[ No Poverty [0 Reduced Inequalities
0 Zero Hunger [ Sustainable Cities & Communities
O Good Health & Well-Being O Responsible Consumption &
& Quality Education Production
8. sc um'lmble alnd O Gender Equality (1 Climate Action
Goals O Clean Water & Sanitation O Life Below Water
O Affordable and Clean Energy O Life on Land
(] Decent Work & Economic Growth | [ Peace, Justice and Strong
O Industry Innovation & Institutions
Infrastructure [ Partnership for the Goals
9. ProjectDuration | . year \
10, Project Location | pyatalam, Cotabato o y [
11. Total Budget PhP 60,000 MARGIE Y JBUTUAN-GALANG
Chief Admi

University of Southerm Mindanao
Date:
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UNIVERSITY OF SOUTHERN MINDANAO

Kabacan, Cotabato
Philippines
NOTICE TO PROCEED
NIP 8: 2028
Date: November 26, 2024

mmmwwmmmmmmmmm Phe £0.000.00
charged 1o Fund 101, %
s vo Nﬂbo.:‘wwthdhmolhﬂudymlm'm

m&mmmmmmwmm:
mmmmcmmm

Cowl.udehuMhumm‘
u«wmmwmmw

Mzmmmmummumw
MMMWMLVMMW

Component 3. Development and Validation of
b mmmmmm

c«mmmmmc.m.w»mmm

hou! justifioblo reasons, you have 1o relund/rotum
mmmm:mmmb nt you have oclually spent; pror 1o the lime you disconlinve n\opvohct.'o ":
MmmmlwlMglebdmwndlmm.

Please
'mwmmphmoduuomemm@ummhmmm
Very iruly yours, Recommending approvak
r U
GLYN G. MAGBANUA, PhD Dullld;mt'r Mo
Direclor, ESO Vice Pros. lor Ras., Dev't. & Exi'n.
Approved by:
FRANCISCO GiIL N. 'AE, PhD
SUC Prasident Iv,
USM-RES-Fol.Rev.1.2020.02.008

CERTIFIEDIKRUE COPY:

MARGIEN. B AN-GALANG
Chief Administrative Cificer
University of Southern Mindanao

Date:
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S.2. The College/Academic Unit of Mathematics/ Applied Mathematics has a benchmark

survey of the problems, needs priorities and resources of the community.

4.6 Training Development and Implementation

The University Extension Services Office provides training programs designed to give the
trainees the knowledge, skills, and attitude to perform their job or duties to the best of their
abilities. The training may take a couple of days or weeks, depending on the skills. Once there
is an indication of certainty in offering a training course, the Training Management Group
(TMG) or training coordinator is created or appointed to implement and adequately manage
the training course. By then, all training plans and activities should be finalized and formalized.

Figure S shows the training development and implementation flowchart.

TRANNING DEVELOPMENT &
IMPLEMENTATION FLOWCHART

Tramng Needs
Asserament

|

DOCIUMENTATION
MONITORING

N
mer':_m, Traning # =g Tramrg :Condu:t Traming, Evaiuate Tvam-vy;
Chpcing Program q i Program Program
J

Feedback for Tramng moroverment

Figure 5. Training development and Implementation flowchart

Training Needs Assessment

A training program is organized with a particular purpose in mind. Two questions need to be
answered: (1) who are to be trained (2) for what purpose are they to be trained? One must
know who to be trained and why they need the training to have a basis for the formulation of
spedific training objectives, subject matter content, and training methods.

Identify Training Objectives

Training objectives must be explicitly stated. What is expected of the particdipant as a result of
the training?

Consider what is to be taught with the intended behavioral outcome. Each training objective
should describe a particular output to be attained. The more specific the statement of
objectives, the greater the clarity of the statement of the intended behavioral outcome, and it
can be evaluated.

Design Training Program
Determine what is to be taught. The bases for determining what Is to be taught are the
program or organizational needs and expressed needs of the trainees.
The final training design is essentially a teaching plan. A well-organized training design consists
of the following:

1, Statement of the coverage of the subject matter to be taught
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Objectives of the training activity
Teaching aids, equipment, and other tools

A brief explanation of how the trainee participates In the training activity
Identification of the people who are to be involved in the training

Methods of teaching

A list of learning activities that are to be assigned to the trainees

Provision for evaluation of the leamer before, during, and after the training,
and a follow-up after the trainee has been home for some time.

Conduct Training Program

The implementation of the training activities may be assigned to various working committees.
A central contact person who provides leadership in coordinating the working committees
should be assigned. In implementing the training program, one may see specific weaknesses
or faults in the training plan. Such observations should be attended Immediately, and
alternative means of correcting them should be adopted. This is the flexibility that a written
program provides,

PNV A W

Evaluation and Follow-up

Provisions should be made to evaluate the trainees during and after training. A benchmark
evaluation may be administered at the start of the training to determine the level of
knowledge, skills, or attitudes that they possess. The trainees’ reactions to the training session
or activities should be solicited. Encourage suggestions or comments from them and make
revisions or adjustments, if necessary, in the training program.

Evaluate the training In terms of the specific objectives of the training. The trainees should
know the result of the evaluation.

A program of following up with trainees in their work situations should be made to find out
the applicability of what trainees had learned in their training to their jobs. Follow-up or post
evaluation of the trainees will enable training program planners to obtain information on which
to base decisions for improving future training programs.

Monitoring Training Programs

The office of the Director for Extension Services (ODES) is responsible for undertaking the
monitoring function. The TMG or the Training Coordinator is responsible for providing the
ODES with information regarding the Training course for which he/she is responsible. Different
forms are provided by the ODES for such purposes.

**Extracted from USM RDE Manual 2024, page 47
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Community Needs Assessment Summary
The Department of Mathematics and Statistics, in partnership with USM Graduate School has
conducted a benchmark survey to identify the problems, needs, priorities, and resources of the
target community.

Survey Questionnaire Used:

Survey Questionnaire 1: Assesses elementary teachers' needs, challenges, and confidence in
teaching Math using Mother Tongue-Based instruction.

Servey Questiennaire 1 & How noighad windd Bt 10 Nare WU CONMes T Ped Manerin |8 § SOSIRTE. S10ry protd ers
Responagent Informatan
N (Opticne; SemewWnat oy
Somom: Name Damnet/namon Mot Hotpha
P

Crade Lave: Faugn o ond wen

Omae 1 Ormae a

Gt 3 itk 3 B Do pou Neel s reect 1o Sraining or wack shops 10 improwe your MTE-MUE sttatagies i math

Corpema 3 Ginda 6 10aoneng

Yes

Yeuin of Toachng Esperence VO

02 810 .

D49 11e 0 st tiwrverg? (Cvmth ol 1hat spgvy

Mot re 1argim Ut 1 Tans tng

g et bctedues
ort wairgg MTB LS

Teachung Needs in Mother-Tongue Based Mathematios Instruction

U 7 St ang HACONS In MEESu BN LIng e MGt torgue T

7 How oen 09 you oollatarmte o shvere materiss with otfer teschery?

Sumewnhat Confimers _'NU‘IJ'“
Nt Cortatentt Samatimes
farwy
) ’ rant
2. What CraBangss o you 68 whom taaching ractions m the mosmer tongue? (Crack ol s2at apety]
B WG MUgRo 0ors $0 yOU Nave 107 ITIEAING I NELLCHON UG Ve MOthir 10AgUs Mo
o%ocove!

1 HONOMEN 000U e 1OCORIR O O LTIy 11 IVaT BedMpars when Tasc hing meth?

Arn thews arvy (00 o CUITAl SaTENts (gImoy, HOMes. Gmctal vou thnk cam be sad o jeach
L Aowirps fractions?
Own
Sometmes
Nrews

Survey Questionnaire 2: Assesses high school and community needs regarding math learning
materials, student challenges, and teacher training.

Survey Questionnaire 2

Name (Opti ):
gay and School
Position/Role:

1. Describe the current situation of mathematics instruction in your barangay high school.

2. Whatare the major challenges that students face In learning mathematics independently in your
schootl or community?

3. Whatresources, materials, or support are lacking that would help improve mathematics learning in
your barangay high school?

4. Howdo you perceive the use of self-instructional learning materials in mathematics?

[

. Inyour opinion, how important is it to train math teachers in creating representation-based self-
leaming materials? Why?

6. What specific math topics or skills do your students struggle with the most?



https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

Result:

During our visit to Nangaan Elementary School to conduct a needs assessment, several needs
were identified among the educators:

4.
5,

1. They need more materials to help teach fractions better.
2.
3. They think it's important to use the students' own language and culture when teaching

They want easier ways to explain fractions to students.

math.
Teachers want training to improve how they teach math, especially fractions.

They believe sharing ideas and materials with other teachers is important for improving
teaching.

Attachment

Inception meeting and conduct of needs assessment
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S.3. The extension program reflects the VMGO.

Section 1.1 - USM RDE Vision, Mission, and Goals (extracted from USM RDE Manual, page 8)
1.1 USM RDE Vision, Mission, and Goals
Vision

USM envisions upholding its status of excellence in Research, Development and Extension by
continuing to be the pioneer source of technology and information that are on track towards
poverty reduction, food security, and global competitiveness for cohesive and sustainable
development among its multi-socio-cultural clientele,

Mission

To put into operation a system to undertake a multi-disciplinary approach for RDE activities to
ensure that technologles and information generated can address the prevailing concerns and
issues in the local, regional and national levels for sustainable development.

Goals

* improve the system with scientific excellence through collaborative and interdisciplinary
RDE activities that are anchored on the University’s vision/mission;

« conduct research and generate technologies that could provide solutions and address the
local, regional and national concerns and issues;

» provide a mechanism to ensure that research results be effectively and efficiently delivered
to the clients for utilization and commercialization; and

» build up resource generation fadilities for continuous and sustainable RDE programs that
are geared towards ensuring food security, global competitiveness, socio-cultural
responsiveness that eventually improve the quality of life of the clientele.

Section 4.2.a - extracted from USM RDE Manual 2024, page 44
4.2.a Community Engagement Project (CEP)

The Community Engagement Project (CEP) is composed of several components in which each
component has a series of activities to attain spedific objectives. The scope of CEP is within
the approved budget and defined time-period.

Partners in the engagement are bound through a Memorandum of Understanding or
Agreement. In this document, parties are committed to perform their respective duties and
responsibilities to the best of their abilities to carry out the planned activities stipulated in the
project proposal. Stipulated also in the MOU/MOA is the willingness of each partner to provide
resources as counterpart in the implementation of the CEP,

The CEP should be aligned with the University RDE Agenda, Unibersidad and Komunidad
“UniK” Extension Program of the ESO, and Sustainable Development Goals of the United
Nations.
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Appendix 4. RDE Capsule Proposal Format

@

UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Philippines semand

CAPSULE PROPOSAL FORMAT

A. BASICINFORMATION
1. Category ! Program -l Project L Study
2, Title
3. Proponent/s indicate Name
Designation, Office
3. Email Address
32 Contact Number
4. Lead Unit/College
2 Collaborating Unit/College
. Classification
. Research b, 'Dmbpmom
[C Basic I Pllot Testing
1 Prototype Development
[ Applied ! Tech. Promotion/ Commercialzation
1 Quality Laarning Skils Development and Leracy
] Food Security and Poverty Reduction
- Soclal Development, and Strang Incteutions
1 Good Health and Well-being
6. Thamatic Area

! Presarvation of Cokwre
Sl Innen@nons in Scenacs, Engineering, and Technology
| Emvironments! Protectbon, Conservation, and Risk Reduction

I Sustainable Entrepreneurchip anc Management

7. Sector/fCommodity [Discipline

8. Project Duration

9. Project Location

10. Total Budget Requested (Php)
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S.4. There is a pool of consultants/experts from various disciplines to serve in extension

projects and activities.
Republic of the Philippines N
UNIVERSITY OF SOUTHERN MINDANAO { (f’g e Q -
| ~ )
\ ¥ i

EXTENSION SERVICES OFFICE
Kabacan, Cotabato
G
-

ORGANIZATIONAL CHART

|
COLLBGE/INSTITUTES EXTENSION COORDINATORS
0 ' e e bames
AL ot 4 - paan
—teues o Sogm

S e T
COMMUNITY STAKEHOLDERS
Profile of the Research and Extension Personnel
Educational
Name Designation Qualification Picture
. 2 Vice President for
Osbiie Ml . Research Development | PhD in Education
Verzosa :
and Extension
Director, Extension PhD in Applied
Lignuistics

Glyn G. Magbanua Sicoloas

MS in Animal Science

Ritchel O. Torres Training Specialist Il

Arnabie A. Murray Extension Project Staff | BS in Islamic Studies

; in lopmen
Extension Assistant BS i Development
Management

Diether M. Barro
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DIETHER M. BARRO

Extension Assistant

University of Southern Mindanao
Kabacan, Cotabato

Mobile: 09070826201

Email: dmbarro@usm.edu.ph

PERSONAL DATA

Age. 25

Date of Birth: February 13, 2000
Place of Birth: Natipakan, Latagan, Matalam,
Cotabato

Gender: Male

Religion: Roman Catholic

Civil Status: Single

Height: 5'6'

Weight: 60 kg

Nationality:

Filipino

Language Spoken: llonggo, Cebuano, Tagalog, English

EDUCATIONAL BACKGROUND

College:
UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato
Bachelor of Science in Development
Management Cum Laude, Class 2022

Senior High School:
KIBIA SENIOR HIGH SCHOOL
Purok 4, Kibia, Matalam, Cotabato
HUMSS
2016-2018

Junior High School:
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KIBIA HIGH SCHOOL
Purok 4, Kibia, Matalam, Cotabato
2012-2016

Elementary.

NATIPAKAN ELEMENTARY SCHOOL
Natipakan, Latagan, Matalam, Cotabato
2008-2012

WORK EXPERIENCE

Extonsion Assistant

Extension Services Office
University of Southern Mindanao
2022-Present

QUALIFICATION AND SKILLS

Proficient in Microsoft Office (Word, PowerPoint, Excel, Publisher)
Communication Skills

Leadership & Management skills

Dniving and cooking skills

ELIGIBILITY:
« Civil Service: Career Service Professional Elgible

SEMINARS/ TRAININGS ATTENDED

« Attanded the Seminar on Financial Management at USM Extension Conference
Room on December 2022,

Attended the Training on Community Organizing at USM Extension Conference
Room on March 2022,

Training on Standard First Aid, Basic Life Support and Disaster Risk Reduction
Managemaent (Earthquake, Fire and Water Safaty Drill) on April 2018

Attended the Traning-Workshop on Traming Management at USM Extension
Conference Room on February 2022

Attended the Seminar-Workshop on Developing Effective Print-Based
Information, Education and Communication (IEC) Materials at USM Extension
Conference Room on March 2022


https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

« Attended the Training on Community Engagement at USM Extansion
Conference Room on March 2022

« Altended the Training-Workshop on Communicating Research Results with
Various Audience at USM Extension Conference Room on March 2022

« Attended the Training “BLOOM APP USER'S TRAINING WORKSHOP" at
USM, Commercial Building on March 19-21, 20256,

GLYN G. MAGBANUA, PhD
ESO, Director

University of Southern Mindanao, Kabacan, Cotabato
Contact No. 09950788901

Email: gmagbanua@usm.edu ph

PROF. VICTOR C. DAPON

Department Chairperson, Development Management

College of Business, Development, Economics & Management
University of Southem Mindanao, Kabacan, Cotabato

Contact No. 09081770178

Email. vedapon@usm edu.ph

RAHIMA A, CABUNTO
Education Program Specialist |
University of Southerm Mindanao
Kabacan, Cotabato

Mobile: 09628551069

Email: rcabunto@usm.edu.ph

PERSONAL DATA

Age: 23
Date of Birth: April 04, 2022
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Place of Birth: Oring. Buldon, Maguindanao
Gender: Female

Religion: Islam

Civil Status: Single

Height: 5'0°

Weight: 50 kg

Na

Filipino

Language Spoken: Iranun, Tagalog, English

EDUCATIONAL BACKGROUND

College: ; :
University of Southern Mindanao-Main Campus

Bachelor of Arts in English Language
Cum Laude, Class 2024

Junior High School:
Parang National High School
Poblacion 1, Parang, Maguindanao
2013-2017

Senior High School:

Notre Dame of Parang Inc.
Poblacion 1, Parang, Maguindanao
HUMSS

2017-2019
Elementary:
Edbul Elementary School
Brgy. Edcor, Buldon, Maguindanao Del Norte
2007-2013
WORK EXPERIENCE

Education Program Speclalist |
University of Southem Mindanao
2024-Presant

ESO Editor and Staff
University of Southem Mindanao
2024

QUALIFICATION AND SKILLS
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PARAMETER

A: PRIORITIES AND RELEVANCE

Proficient in Microsoft Office (Word, PowerPoint, Excel, Publisher)
Communication Skills

Writing Skilis

Interpersonal and collaboration skills

ELIGIBILITY:
« Civil Service: Carver Service Professional Eligible

SEMINARS/ TRAININGS ATTENDED

T‘t;iodng on Preparing Powerpoint Presentation (USM Format),
24)
impact Assessment and Research Proposal Development (2024)

« Literary Arts innovation Workshop (2024)
« Workshop on Project on PRC Investments: Exploring Chinese Investments and

Narratives in the Philippines (2024)
Public Information Training Workshop (2024)
Training on Creating and Engaging Extansion Proposals (2024)
Design Thinking and Pilching Workshop (2023 )
Course of Language and Culture of Indonesia (CULTURA) 2023
2nd CASS In-House Review 2023

REFERENCES

GLYN G. MAGBANUA, PhD
CASS Faculty/ ESO, Direcor
Contact No. 09950788901

ANAMARIE B. UYANGURIN, MAEd
CASS Faculty
Contact No. 09171488747

November 2024 - present Associste Professor IV

Department of English Language and Lierature
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Certificate in English Modium Education
Universty of Southampton

United Kingdam
Gradusteg 2022

Fh.D. in Education major in Applied Linguistics
Immaculate Conception Universtly

Davao Cay, Philppines

Graduated 2012

Certificate of Proficiency In Special Education
Holy Croas of Davao College
Davao City. Phifppines

Graduated: 2009

Master of Arts In English

Notre Dame of Kicapasan Colege
Cetaboato, Philgpies

Graguated 2000

Bachelor in Secondary Education major in English

Program Head
PhD in Apphed Linguistics. Graduate School - USM

Head, Secretariat
Performance Management Team (PMT) USM

Funded Research and Extension Engagements

M-‘M A UniK (Unibersidad and Komunidad) Intiative for Sustainable Development
and lndigenous Empowerment (2024)

Gender Ressarch and Capabiity Building in Extension Projects: Exploring Engagement,

Opportunities and Entry Points (2022)

mﬂm&?mm:mwmdm&mmmmm

Development of E-learning Materials Towards improving the Communicative Compaetence of

ESL Learners (2019)

Health, EnvironmentEducation, Agriculture and Livelihood Skilts (HEALS) for Sustainable

Developmaent (2019)

Proficiency, Anxiety and Corrective Feodback Preferonces Among ESL Learners
Modem Joumal of Studies in Engish Language Teaching and Liecaturs
June 2023
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Education

Cenrtificate in English Medium Education

Ph.D. in Education major in Applied Linguistics
Immaculate Conception University

Davao City, Philippines

Graduated: 2013

Ceortificate of Proficiency in Special Education
Holy Cross of Davao College
Davao City, Philippines

Graduated: 2009

Master of Arts In English

Notre Dame of Kidapawan College
Cotabato, Philippines

Graduated: 2006

Bachelor in Secondary Education major in English
Mountain View College

Bukidnon, Philppines

Graduated 1998

Current Designations (University of Southern Mindanao)

Director
Extension Services Office, USM

Program Head
PhD in Applied Linguistics, Graduate School - USM

Head, Secretariat
Performance Management Team (PMT), USM

Funded Research and Extension Engagements

Kasunayan Rising: A UniK (Unibersidad and Komunidad) Initiative for Sustainable Development
and indigenous Empowerment (2024)
Gender Research and Capability Building in Extension Projects: Exploring Engagement,
Opportunities and Entry Points (2022)
From Research to Practice: Practical Applications of English for Specific Purposes in the
Workplace (2022)

of E-earning Materials Towards improving the Communicative Competence of
ESL Learners (2019)
Health, Environment/Education, Agriculture and Livelihood Skills (HEALS) for Sustainable
Development (2019)

Publications

Proficiency, Anxiety and Corrective Feedback Preferences Among ESL Learners
Modern Journal of Studies in English Language Teaching and Literature
June 2023
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Developing Word Recognition Skills of Dyslexic Students Through a Strategy and Phonological

Two Peas in a Pod - Grammar and Short Stories in the Language Classroom
Conference Procesdings

The ELT Professionals Network 2018 Conference

Fobruary 2016

Errors in Written Discourse of Omani EFL Learnars
Conference Proceodngs

14 Anrwal international TESOL Conforence

August 21.23, 2015

A Phonological Strategy 1o Develop Word Recognition Skills of Dyslexic Studonts
Conterence Proceodngs

BUC 2+ Intemational Multdisciplinary Condarence: English Language. Literature and Information
Technology

May 2-3, 2015

Developing Linguistic Competenca through Short Stories (with Prof. ZN Patil)
Conference Handbook

Oman 15 intemational ELT Conference

April 23-24. 2015

Training on Financial Analysis
Juby 1418, 2028
Haguio Cly

Fundamental Methods for mpact Assessment of R&D and Technology Transfer Programs in
Agriculture. Aquatic and Natural Resources

Tagaytay Cty

June 23.27, 2025

3- Agri-Ecotourism Congreas
Kalbo, Aklan
June 811, 2025

Training Workshop on Project Design and Evaluation for Extension Projects
University of Southem Minaanao

May 26-28, 2025

Joint IDIL and IMLD Conference
Sorsogon State Untearsity
March 26-28, 2025

Cultivating a Growth Mindsot in English Language Classrooms: Strategles for Effective
Teaching and Learning

Doliverad by Teaching English Asla

Octcber 22, 2024

Language, power and education - five principles for a critical language pedagogy


https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

Delvernd by Teaching English Asia
October 22, 2024

FO1: Farm Tourism Basic and Business Opportunities Training
Internationat School of Sustainable Touram

Siang. Cavite
July 31 - August 2, 2024

7+ National Coalition on indigenous People’s Migher Education Conference
Baguio City
March 5.6, 2024

RITCHEL O. TORRES
Traiining Specialist ||

University of Southern Mindanao
Kabacan, Cotabato

Mobde: 09076023915

Email: ritchel.torres@usm.edu.ph

PERSONAL DATA

Age: 35

Date of Burth: January 28, 1990

Place of Birth: Purok 7-A, Temporan, Magpet,
Cotabato

Gender. Female

Religion: Roman Catholic

Civil Status: Married

Height: 4'9'

Weight: 68 kg

Nationality:

Filipino

Language Spoken: Bagobo-Tagabawa, llonggo, Cebuano, Tagalog, English

EDUCATIONAL BACKGROUND
Post Graduats:
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UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato

Master of Science in Animal Scence
2022-present

College:
UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato
Bachelor of Scence in Agriculture
Major in Animal Science
2008-2023

High Schoat

BASAK HIGH SCHOOL
Basak, Magpel, Cotabato
2004-2007

Elementary:

BASAK ELEMENTARY SCHOOL
Basak, Magpet, Cotabato
1899-2004

WORK EXPERIENCE

Training Specialist Il
University of Southern Mindanao
2024-Present

Instructor |

College of Agriculture, AnScie Department
University of Southern Mindanao

2023

QUALIFICATION AND SKILLS
« Proficient n Microsoft Office (Word, PowerPoint. Excel)
« Communication Skills
« Interpersonal and collaboration skils

SEMINARS/ TRAININGS ATTENDED
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« LEADING WITH PURPOSE: EFFECTIVE PROJECT
MANAGEMENT IN VOLUNTEERISM (2024)

« OK sa OA: ONLINE KWENTUHAN SA ORGANIC AGRICULTURE
(ORGANIC AQUACULTURE PRODUCTION), (2024)

« B1ST PSAS SCIENTIFIC MEETING AND ANNUAL CONVENTION,
(2024)

« FACILITATOR DURING THE 3RD RDE TECHNO- FORUM, (2024)

« SCHOLARS PRESENTING ADVANCED RESEARCH
KNOWLEDGE SERIES, (2024)

« MOLECULAR DETECTION OF TRYSONOMA EVANS!I AND
OTHER BLOOD PARASITE IN TABANIDS, (2024)

« TRAINING ON MONITORINEVALUATION, (2024)

« FACILITATOR DURING THE TRAINING ON CLIMATE RESI IN
AGRO-ECOSYSTEMS: ADDRESSING THE CHALLENGES
POSED BY CLIMATE CHANGE AND IDENTIFYING
OPPORTUNITIES TO BUILD RESILIENCE IN AGRICULTURAL
SYSTEMS IN SOUTHERN MINDANAO, (2024)

« SHARER DURING LIRIP 7: PANDAIGDIGANG KUMPERENSIYA
SA FILIPINO, (2023)

« STATE OF THE NATION'S ANIMAL INDUSTRY: A SITUATIONER
ON THE CURRENT FOOD AND FEED INFLATION IN THE
PHILIPPINES, (2022)

« THE CURRENT FOOD AND FEED INFLATION IN THE
PHILIPPINES, (2022)

« TRAINING- WORKSHOP ON SOIL AND NUTRIENT
MANAGEMENT, (2022)

REFERENCES

MARY JOY S. CANOLAS, PhD
CA Faculty! Former ESO, Director
Contact No. ‘09206972985

JOSEPHINE R. MIGALBIN, PhD
CA Faculty! Former SOXAARRDEC, Director
Contact No. ‘09127579367
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S.5. The institution has an approved and copyrighted Extension Manual.

USM RESEARCH, DEVELOPMENT,
AND EXTENSION (RDE)

MANUAL

Republic of the Philippines
UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato

9407 Philippines
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The USM Research, Development and Extension (RDE) Manual
Revised 2024

Approved by the USM Board of Regents (BOR) by virtue of Resolution No. 106, s. 2023
Revisions approved by the USM Board of Regents by virtue of Resolution No. 119, s. 2024

CONSULTANT
Frandsco GA N. Garca

EDITORS
Ma, Teodora N, Cabasen
Debbie Marie B. Verzosa
Bryan Uoyd P. Bretafia
Gyn G. Magbanua
Jennifer £, Sinco

PUBLISHED BY
Office of the Vice President for Research, Development and Extension
and
Research Publication Services Office

COPYRIGHT © 2024

For inquines, requests for copees, comments, and suggestions, please email
usmvprde @usm.edu.ph

USM RDE Manual 2024 1


https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

IMPLEMENTATION

I.1. The extension projects and activities implemented are based on the results of the

benchmark survey.

Extension Project 2023

1. Approved Detailed Proposal

University of Southern Mindanao
EXTENSION SERVICES OFFICE
Kabacan, North Cotabato

DETAILED PROPOSAL

A. BASIC INFORMATION

1. Title of the Project: Strengthening mother-tongue based education of elementary teachers in DepEd
Cotabato/MBHTE BARMM through instructional materials development and validation.
2. Proponents(s)
Component 1: Development of high-quality mother-tongue based instructional materials in
elementary mathematics that effectively engage and educate students.
2.1 Name: PHILIP LESTER P. BENJAMIN
2.2 Designation: Component 1 Leader
2.3 Component 1 members: Leorence Tandog, Debbie Marie Verzosa, Florie Jane Tamon, Rowel
Madio, Roel Valenton, Anna Jean Garcia, Leonard Paleta
2.4 College/ Unit: Graduate School/College of Science and Mathematics
2.5 Address: Osias, Kabacan, Cotabato
2.6 Telephone Number (s): 09338245352
2.7 Fax Number: none
2.8 Email Address: plbenj@usm.edu.ph

Component 2: Validation of mother-tongue based instructional materials developed for elementary
mathematics through feedback from teachers, students, and parents.

2.9 Name: SANDRA A. NANDING

2.10 Designation: Component 2 Leader

2.11 Component 2 members: Merian Rubio, Jeaneth Licaros, Daryl Mae Mamon, Jonald Pimentel,
Jennifer Pama, Honey Vincent Valle

2.12 College/ Unit: College of Science and Mathematics

2.13 Address: Mercado Street, Kabacan, Cotabato

2.14 Telephone Number (s): 09169284643

2.15 Fax Number: none

2.16 Email Address: nsnanding@usm.edu.ph

3. Implementing Agency
a. Lead Agency: USM Graduate School/College of Science and Mathematics
b. Collaborating Agency (s): Deped Cotabato/MBHTE BARMM

4. Project Duration: One year

5. Project Location: Cotabato/BARMM


https://uqac.usm.edu.ph/course/view.php?id=937#section-1
mailto:plbenj@usm.edu.ph

PARAMETER A: PRIORITIES AND RELEVANCE

6. Total Budget Requirement

6.1. Budget Requested: P60,000
6.2. Agency Counterpart

B. TECHNICAL DESCRIPTION
1. Rationale

The United Nations has declared the period between 2022 and 2032 as the International Decade of
Indigenous Languages to bring attention to the endangered status of many indigenous languages and
to mobilize resources for their preservation, revitalization, and promotion. In the Philippines, Republic
Act No. 10533, known as the Basic Education Act, emphasizes the importance of using languages
understood by learners, and the curriculum is based on the principles of Mother Tongue-Based
Multilingual Education. The Department of Education also promotes the use of indigenous languages
through its Indigenous Peoples Education Program, but requires a working orthography, primer guide
to literacy, vocabulary in various domains, a grammar sketch, and learning materials before it can be
officially recognized and used as a medium of instruction in schools.

Additionally, the Department of Education also provides training to teachers to effectively teach in an
indigenous language and provide support for the development of instructional materials. The use of
indigenous languages in education has been shown to be effective in improving learning outcomes,
particularly in reading and writing, and in promoting cultural identity and self-esteem among
indigenous learners.

However, the implementation of these programs faces challenges such as lack of resources and
expertise in developing materials and training teachers in indigenous languages. It is important that
the government and other stakeholders continue to invest in and support the preservation,
revitalization, and promotion of indigenous languages to ensure their survival and to empower
indigenous communities.

It is also important to engage with the indigenous communities and involve them in the development
and implementation of programs related to their languages. This includes consulting with them on
the development of orthography, primer guides, vocabulary, grammar sketches and learning
materials, as well as involving them in teacher training and curriculum development.

Furthermore, promoting and preserving indigenous languages should not be limited to education, it
should be integrated in all aspects of life. The government and other stakeholders should also
promote the use of indigenous languages in media, government services, and other areas of public
life. This can be done by providing translation and interpretation services, creating media content in
indigenous languages, and encouraging the use of indigenous languages in government and other
public service settings.

Overall, the International Decade of Indigenous Languages and the efforts of the Philippines
government to promote the use of indigenous languages in education provide an opportunity to
address the critical situation of many indigenous languages and to empower indigenous communities.
However, it is important to sustain these efforts and to involve indigenous communities in the
development and implementation of programs to ensure their success and long-term impact.
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It's also worth noting that preserving indigenous languages is not only important for the communities
that speak to them, but also for linguistic and cultural diversity as a whole. Indigenous languages often
contain unique knowledge and perspectives that can contribute to the global understanding of
history, culture, and the environment. Additionally, the loss of an indigenous language can also mean
the loss of traditional practices, stories, and other cultural heritage that are passed down through
generations.

Moreover, it is important to recognize that language preservation and revitalization is not a one-time
effort, but a continuous process. It requires ongoing commitment and resources from government,
organizations, and communities. This can include funding for language documentation and archiving,
language revitalization programs and workshops, and community-based language programs.
Furthermore, community-based language programs are particularly effective in revitalizing
endangered languages as they are often led by local speakers and have community support.

In conclusion, preserving and promoting indigenous languages is a critical effort that requires the
collaboration of government, organizations, and communities. It is essential to involve indigenous
communities in the development and implementation of programs, provide ongoing support and
resources, and recognize the importance of indigenous languages for linguistic and cultural diversity,
and for the preservation of traditional practices and cultural heritage.

The rationale behind this extension project to strengthen mother-tongue based education through
instructional materials development and capacity building for elementary teachers in the DepEd
Cotabato Division is rooted in several key considerations:

1. Promoting linguistic and cultural diversity: The use of mother-tongue as the medium of
instruction in the early years of education has been recognized as an effective way to promote
linguistic and cultural diversity. By providing students with the opportunity to learn in their
mother-tongue, the project can help to preserve and promote the linguistic and cultural heritage
of the students in the DepEd Cotabato Division.

2. Improving student learning outcomes: Research has shown that students who learn in their
mother-tongue have better academic outcomes compared to students who learn in a language
that is not their mother-tongue. This project aims to improve student learning outcomes by
providing students with instructional materials that are tailored to their linguistic and cultural
background, and by building the capacity of teachers to effectively teach in the students' mother-
tongue.

3. Addressing the needs of students: This project aims to address the specific language and
cultural needs of students in the DepEd Cotabato Division by developing instructional materials
that are tailored to their needs and by providing teacher training that is aligned with the
curriculum and the needs of the students.

Overall, this extension project aims to enhance mother-tongue based education in the Deped
Cotabato/MBHTE BARMM Division by providing students with instructional materials that are tailored
to their linguistic and cultural background and by building the capacity of teachers to effectively teach
in the students' mother-tongue. This can help to improve student learning outcomes and promote
linguistic and cultural diversity in the region.
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2. Objectives
General objective: To improve mother-tongue based education of elementary school teachers in
Deped Cotabato/MBHTE BARMM by developing and validating instructional materials.

Specific objectives:
1. To develop high-quality mother-tongue based instructional materials in elementary
mathematics that effectively engage and educate students.
2. To validate mother-tongue based instructional materials developed for elementary
mathematics through data analysis and feedback from teachers, students, and parents.

At the end of the extension activity, it is expected that:

a. educational resources in mathematics are created that are tailored to the students' mother
tongue, which will help to make learning more meaningful and effective. The materials will
be developed are based on the curriculum and will be validated through testing and feedback
from teachers and students.

b. validated instructional materials will be used to support classroom instruction and will be
evaluated for their effectiveness in improving student learning outcomes.

3. Methodology
The methodology for implementing this project will be divided into three main phases:
development, implementation, and evaluation.

Pre-implementation/Development Phase (Social Preparation):
Vv Finalization of methodology, ethics, and permission protocols, MOA
v Conduct profiling or needs assessment within DepEd Cotabato/MBHTE BARMM to identify
the specific language and cultural context of the students.

Implementation Phase:
v Develop and refine existing instructional materials based on the curriculum and the
identified needs of the teachers.
v Validate the instructional materials through pilot testing with teachers, students, and
parents.

To do this, we have the following.
PRE-IMPLEMENTATION/Development Phase:

a. Methodology, ethics, MOA, and permission protocols will be finalized.
Ethics:

e Obtain informed consent from participants.

e Ensure confidentiality and anonymity of participants.

e Follow ethical principles and guidelines for research involving human subjects.

Permission protocols:

e Obtain necessary permissions and approvals from relevant authorities such as
DepEd Cotabato/MBHTE BARMM and the school where the extension project
will be implemented.

e Establish a Memorandum of Agreement (MOA) outlining the roles and
responsibilities of all parties involved in the project.
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b. Needs assessment
A profiling or needs assessment will be conducted to identify the specific language and
cultural context of the students, which can be used in the development of materials that
are tailored to their needs. A needs assessment will also be conducted to identify the main
difficulties in students in learning math. This will be done through surveys, informal
interviews, or online meetings.

IMPLEMENTATION Phase

a. Develop and refine existing instructional materials based on the curriculum and the
identified needs of the teachers.

i. Curriculum Alignment: A thorough review of the elementary mathematics curriculum and
standards will be conducted to ensure that the instructional materials align with the
curriculum. Additionally, the identified needs of the teachers will be taken into consideration
during the development and refinement process.

ii. Materials Development: A team of experts in mathematics education and instructional
design will be assembled to develop the instructional materials.

iii. Review and Feedback: The instructional materials will be reviewed by the team and
feedback will be solicited from teachers and other experts in the field to ensure that the
materials are of high quality and effectively meet the needs of the students.

iv. Revisions: Based on the feedback received, revisions will be made to the instructional
materials as necessary. This will ensure that the materials are accurate, up-to-date, and
aligned with the curriculum.

v. Formatting and Production: The instructional materials will be formatted and produced in
a professional manner, using appropriate design and layout techniques to make them visually
appealing and easy to use.

vi. Quality Control: Quality control measures will be in place to ensure that the instructional
materials are free of errors and meet the standards of excellence.

vii. Pilot Testing: The instructional materials will be pilot tested with a small group of teachers,
students, and parents to assess their effectiveness and gather feedback for revisions.

viii. Revisions and Improvements: Based on the feedback, revisions and improvements will be
made to the instructional materials as necessary.

b. Validate the instructional materials through pilot testing with teachers, students, and
parents.

i. Selection of Pilot Testing Participants: A representative sample of teachers, students, and
parents will be selected to participate in the pilot testing of the instructional materials. This
sample will be chosen based on the specific language and cultural context of the students and
the needs of the teachers.

ii. Preparation: The pilot testing participants will be provided with an overview of the
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instructional materials.

iii. Data Collection: Data will be collected through a variety of methods such as observation,
interviews, surveys, and assessments. The data will be collected from teachers, students, and
parents.

iv. Feedback and Revisions: Feedback from the pilot testing participants will be used to make
revisions and improvements to the instructional materials as necessary.

4. Revision and writing the final form
An online meeting will be regularly scheduled between USM extensionists, and DepEd
Cotabato/MBHTE BARMM teachers/representatives to discuss revisions of supplementary
materials of topics which are about to be covered in DepEd regular schedule. The materials will
be written in manner that can be best understood by the students.

5. The extension project will produce refined versions of supplementary materials in coordination with
DepEd Cotabato/MBHTE BARMM teachers, students, and parents.

6. The process will continue until supplementary materials of good quality is produced and uploaded in
the page. Enhanced quality of learning in the basic education is expected from this extension project.
This project targets wide subscription of teachers.

VALUES EDUCATION/REORIENTATION

Values education and re-orientation can be an important aspect of this extension project to
strengthen mother-tongue based education through instructional materials development and
capacity building for elementary teachers in the DepEd Cotabato Division.

Values education can be incorporated into the instructional materials and teacher training
program to help students develop positive attitudes, beliefs, and behaviors that align with the
school's mission and vision. This could include topics such as respect, responsibility, honesty, and
cooperation.

Re-orientation can be an important aspect of the project, as it can help to shift the focus of
education from a traditional emphasis on rote learning to a more holistic approach that prioritizes
the development of critical thinking, problem-solving, and communication skills. This can be
achieved through the development of instructional materials that are aligned with the needs of
the students and the curriculum and by providing teacher training that focuses on effective
teaching strategies, assessment, and curriculum development.

Additionally, involving community members and other relevant stakeholders in the project can
help to promote a shared understanding of the importance of mother-tongue based education
and the role it plays in preserving linguistic and cultural diversity. This can help to build support
for the project and ensure that it is sustainable in the long term.

REPORT WRITING

The final report will have the following methodology.
i. Data Collection: Gather all the data collected during the project including feedback from
participants, and any other relevant information.
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ii. Report Outline: Develop a clear and concise outline for the report, including the
introduction, methodology, results, discussion, conclusion, and recommendations sections.

iii. Writing the Report: Write the report in a clear and concise manner, using appropriate
language and formatting. Use tables, figures, and appendices as needed to present the data

and results effectively.

iv. Review and Editing: Review the report multiple times to ensure that it is free of errors and
that the information is presented clearly and accurately. Have others review the report for

feedback and make revisions as necessary.

v. Final Review: Conduct a final review of the report to ensure that all the necessary

information is included and that the report is ready for submission.

7. Work Plan

Activities

Jan | Feb | Mar | Apr | May | Jun

Jul | Aug | Sept | Oct | Nov

Dec

Pre-Implementation

Finalization of
methodology, ethics,
and permission
protocols, MOA

Conduct profiling or
needs assessment

IMPLEMENTATION

Development and
refining of existing IMs

Validation of the
instructional materials

REPORT WRITING

Writing the final report ‘ ‘ ‘ ‘ ‘ ‘

Results Framework

Outputs

Outcome

Impact

Developed and
validated
mathematics
instructional materials
for mother-tongue
based education.

Improved proficiency in the
mother tongue among students.

Increased use of mother-tongue
as a medium of instruction in
mathematics classrooms.

Improved mathematics

academic performance and

learning outcomes for
students.

Increased cultural pride and

self-esteem among students.

Stronger linguistic and cultural

identity among students.

Improved quality of education

in the area.
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3. Terminal/Narrative Report

University of Southern Mindanao
EXTENSION SERVICES OFFICE
Kabacan, North Cotabato

TERMINAL REPORT

Strengthening Mother-tongue based Education of Elementary
Teachers in DepEd Cotabato/MBHTE BARMM through
Instructional Materials Development and Validation

Philip Lester P. Benjamin
Project Leader

Sandra A. Nanding
Component Leader

Debbie Marie Verzosa
Leorence Tandog
Florie Jane Tamon

Rowel Madio
Roel Valenton
Anna Jean Garcia
Leonard Paleta
Meriam Rubio
Jeaneth Licaros
Daryl Mae Mamon
Jonald Pimentel
Jennifer Pama
Jupiter G. Pilongo
Arnel B. Toledo
Honey Vicent Valle
Members
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EXTENSION SERVICES OFFICE
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TERMINAL REPORT

L Executive Summary

This extension project aims to strengthen mother-tongue based education in the
DepEd Cotabato Division through the development of instructional materials and capacity
building for elementary teachers. The project is grounded in promoting linguistic and
cultural diversity, improving student learning outcomes, and addressing the specific needs
of students in the region.

By providing students with the opportunity to learn in their mother-tongue, the
project seeks to preserve and promote linguistic and cultural heritage. Research indicates
that students learn better when taught in their mother-tongue, which underscores the
importance of this initiative in improving academic outcomes.

The project's objectives include developing high-quality mother-tongue based
instructional materials in elementary mathematics and validating these materials through
data analysis and feedback from teachers, students, and parents. By tailoring materials
to students' linguistic and cultural backgrounds and building teachers' capacity to teach in
the mother-tongue, the project aims to enhance education quality and promote diversity
in the region.

A courtesy call was made to Barangay Captain Hon. Lumambas and the principal
of Nangaan Elementary School, Ma'am Salapudin, to introduce the CSM's extension
project for the school year 2023-2024. This project aims to support elementary teachers
in enhancing their teaching by providing supplementary instructional materials for
challenging topics in mathematics. The CSM extension unit, in collaboration with faculty
members, conducted an inception meeting and needs assessment on November 186,
2023. Subsequently, a training-workshop on instructional material (IM) development and
validating a developed instructional material was held in April 23, 2024.

Through this initiative, the CSM seeks to contribute positively to the professional
development of elementary teachers and ultimately enhance the quality of education
provided to students.

. Financial Report
Budget Utilization
Component Allocation Utilized Utll?i‘zed
Component 1: Development of high-
quality mother-tongue based 1* Quarter 3,500 100%
instructional materials in elementary
mathematics that effectively engage 00%
and educate students. e Sh0 s

USM-EXT-F15-Rev.3.2021.01.26
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Component 2: Validation of mother-
tongue based instructional materials 3¢ Quarter | 29,958.38 | 100%
developed for elementary
mathematics through feedback from
teachers, students, and parents.

4™ Quarter 2,978.38 100%

. Major Activities Undertaken

In February 2023, we initiated contact with a local elementary school
representative and introduced our extension project, receiving positive feedback gnd
providing a detailed project plan. Subsequently, we gathered necessary dowmmhpn.
including consent forms, and secured permission to proceed, using an existing
memorandum of agreement for efficiency and compliance.

In March 2023, a thorough needs assessment highlighted a specific need for mathematics
support among Maguindanaon tribe students, emphasizing the importance of mother-
tongue instruction. This insight guided our project's focus.

By June 2023, significant progress was made in revising our learming materials, with
meticulous content review to ensure quality and alignment with project objectives.

On November 16, 2023, we conducted an inception meeting and pre-test at Nangaan

Elementary School, identifying the need to adjust some materials due to language
evolution among students.

On April 23, 2024, we conducted a program divided into two parts. The first part was a
training session led by Dr. Debbie Marie B. Verzosa on instructional material (Im)
development and validation. The teachers responded positively to the training, expressing
enthusiasm and appreciation for the insights shared. The second part of the program
involved the dissemination of the IM to the teachers. Each teacher received a copy of the
IM, along with guidance on its implementation. The teachers were encouraged to provide
feedback and suggestions for further improvement. Overall, the program was a success,
and we are confident that the IM will greatly benefit the students' learning experience.

V. Problems met during the conduct of the project

Changes in purchase requests (PRs) created delays in procurement
Confiict in availability of team members and stakeholders

Delayed release of project budget

Unforeseen weather conditions disrupting field activities

Changes in government policies affecting project plans

Insufficient staffing and resources allocated

onbsON =
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V. Recommendations

1. Establish a clear and streamlined process for PR creation and approval to
minimize changes and delays. ; :

2. Coordinate schedules in advance to ensure availability of all parties involved in
project activities.

3. Advocate for timely release of project budgets and maintain regular

communication with the funding agency.

Develop contingency plans for weather-related disruptions, such as

rescheduling activities or implementing remote work arrangements.

Stay updated on government policies and regulations, and adapt project plans

accordingly.

Allocate additional resources or personnel to address workload challenges and

ensure timely project delivery.

o o >

VI.  Project Impact/Output
The project is expected to at least generate the following:

Outputs:
¢ Developed and validated mathematics instructional materials tailored for
mother-tongue based education.

 Improved mathematics academic performance and learning outcomes for
students through the use of these materials.

Impact:

* Increased cultural pride and self-esteem among students as they see their
language and culture represented in their education.

* Strengthened linguistic and cultural identity among students, fostering a
sense of belonging and connection to their heritage.

* Enhanced quality of education in the area by providing effective and
culturally relevant teaching materials, ultimately improving student
engagement and understanding in mathematics.
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Vil. Pictorials

inception Meeting with Teachers of Nangaan Elementary School

e E

v
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Visit at Nangaan Elementary School
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Teachers from Nangaan Elementary School participate in a training session on Instructional
Material (IM) development, featuring Dr. Verzosa as the resource speaker.
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Detailed Proposal

Extension Project 2025

EXTENSION SERVICES OFFICE

UNIVERSITY OF SOUTHERN MINDANAO P crn o

Kabacan, Cotabato (( 2
Philippines

DETAILED PROPOSAL FOR EXTENSION

A. BASIC INFORMATION

Strengthening Barangay High Sechools: Vn“a;ﬁnT and Ir lmphm«mng

|

Mathematics

Mame: PROF, LEONARD PALETA

Designation: Component Leader

College/ Unit: Department of Math & Stat/College of Science &
Mathematics

Narmne: PROF. DEBBIE MARIEB. VERZOSA

Designation: Component Leader 2

College/ Unit: Department of Math & Stat/College of Science &
Mathematics

Name: PROF. PHILIP LESTER BENJAMIN & PROF. JUPITER
PILONGO

Designation: Component Leader 4

College/ Unit: Department of Math & Stat/College of Science &
Mathematics

1. Project Title
Reprasantation Approach-Based Laarning Matarials for Independant
Study of Mathematics in Remaote Schools |
Componenta Component 3. Building Capacity of Teachers In Instructional |
Development’ !
Component 2 Componant 2. Bullding Capacity of Teachers in the Conduct of Action |
Research I
|
Component 3 Component 3. Development and Validation of Representation
Approach-Based Learning Materials for Independent Learning of
Mathematics |
Component ¢ Component 4. Implementation of Representation Approach- Basad
Leamning Materials for Improved Learning of Mathematics
2. Proponent/s Name: PROF. LEORENCE C. TANDOG
Indicate Name Designation: Project Leader and Component Leader 3
Academic Rank, Office College/ Unit: Departrnent of Math & Stat/College of Science 2

2.3, Email Address

Ictandog@usm.edu.ph
2.2. Contact Number 09466115568
3. Lead Unit/College Department of Math & Stat/CSM
31. Collaborating Unit/College
32- Partner Agency DepEd Cotabato
4. Thematic Area # Quality Learning Skills Development and Literacy
[ Food Security and Poverty Reduction

O Social Development, and Strong Institutions

USM-EXT.Fo5-Rev.4.3024.09.02
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[ Good Health and Well-being

O Preservation of Culture

O Innovations in Science, Engineenng, and Technology

O Environmental Protection, Conservation and Risk Reduction
[ Sustainable Entrepreneurship and Management

5. Sustainable Development Goal/s

[0 No Poverty

[0 No Hunger

O Good Health

@rQuality Education

[ Gender Equality

[ Clean Water and Sanitation

[J Renewable Energy

[ Good Jobs and Economic Growth
[ Innovation and Infrastructure

[ Reduced Inequalities

[ Sustainable Cities and Communities
[ Responsible Consumption

[ Climate Change

[ Life Below Water

O LifeonLland

O Peace and Justice

O Partnership for the Goals

6. Sector/Discipline

Project Duration

~

Start Date: January 02, 2025 Completion Date: December 33, 2025

8. Project Location / Service Area

North Cotabato

g. Total Budget Requested (Php)

Fund Source: Fund 01

Php 70,000.00

B. TECHNICAL DESCRIPTION

Mindanao.

+ Need-based Rationale (State rationale based on current set-up, the need, your solution, and connect) Please refer
to Magbanua, G.G. (n.d.) Writing a Need-based Rationale for Extension Proposal, TeknoGiya University of Southern

USM-EXT-Fos-Rev.4,.3024.09.02
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Rationale

Barangay high schools, formerly known as barrio high schools, were established in 1964 to provide wides
access to secondary education (Orata, 1979). Since then, additional barangay high schools have opened
with the passage of RA 6054, o the "Barrio High School Charter” in 1969. The establishment of barangay
high schools is considered as equalizing opportunity for all Filipino children to access education regardiess
of their place of residence of econamic condition,

The performance of Philippine barangay schools has always been viewed to be inferior, In 1987 the
Department of Education (DepEd) temporarily halted the opening of barangay high schools with
acknowledgement that the quality of Instruction in most of the barangay high schools suffered as
evidenced by poor results in national achievement tests (DepEd DO 6g, 5,1987). The quakity of education
in barangay high schools could not be sufficiently maintained due to a lack of experienced teachers and
funding (Ishida, 1995) resulting in a lack of quality material resources and infrastructures (Bai, 2023).
However, due to the insistent demand of the local communities for secondary education and the pressing
need to improve access to education in remote areas, barangay high schoals continued to operate and
increased in number,

Teacher shortage is a critical issue in many rural areas around the wodd. This shortage is magnified in
barangay high schools which serve as entry employment for inexpenienced teachers who &t the same time
are forced to teach out-of-field subjects due to teacher shortages or limited class sections o handle in
remote schools. Covid 19 exposed the challenges of the digllaldeemdmadentshbmngayhighxhoob
were further disadvantaged because they had no access to materials and tools needed for remote and
independent leaming (Gutierrez snd Bilefsky, 2023). These challenges continue this post-pandemic as
MMcmMumh&ndh&w-MMormmwmem

weather conditions.

Self-regulated and independent study is vital in cases where teachers are not available to facilitate leaming.
Effective learning materials significantly support independent learning since resources that can be learned
without needing the assistance of a teacher can empower students to take control of their studies, learn at
their own pace, and develop self-discipline and independent thinking. Research shows that supplemental
printed materials significantly facilitate successful leaming of math concepts (Brown and Gilmer, 2009)and
self-instructional worked examples are effective in the development of both conceptual and procedural

knowledge (Sheldon, 2013).

In 2021, we initiated a multi-dimensional approach to respond to the challenges that emerged from the
urgent educational adaptations driven by the pandemic through material and technology tools
development. Our project introduced teaching innovations that utllized interactive elements, visual
features, storytelfing, and manipulable representations. Various studies have shown that these features
and tools enhance leaming (De las Pefias & Bautista, 2008), facilitate visualization (Taka, Teka, & Budinski,
2010), and develop creativity (Shelomovskiy & Nosulya, 2022} Representation is an important elementin
the study of mathematics and is considered at the heart of cognitions associated with mathematical

activity (Kaput, 1987),

The results of our study showed significant improvements in students' understanding of mathematics and
science concepts. Andwrlngﬁuntheposiﬁnummtofthe research pmject,thefaamyandgndmm
MwowaEdaMMSTuaﬂMpmgtmu\gagedlmmdv, pmducedmemhlessommd
Learning Activity Pages (LAPs) that use various representation approaches. The learning resources are
designed In a manner that students can learn essential concepts and skills with minimal support or even

without the assistance of a teacher. The initiative established a structure for a Professional Leaming

USM-EXT-Fos-Rev.4.2024.09.02
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Community (PLC) where teachers and experts work collaboratively for professional development and
improved quality of learning. This endeavor provided a venue for sharing and transfer of pedagagies. The
materials are now ready for validation and use by target students, thus this project.

The proposed implementation of representation approach-based learning materials for independent study
of mathemnatics concepts aims to address the scarcity of quality teachers and other unique educational
challenges faced by students in barangay schoals and promote equitable access to quality education for al
Filipino students regardiess of geographic location. The rationale behind this extension project is rooted in
several key considerations:

1. Mitigating the effect of teacher scarcity/unavailability, In the absence of quality teachers, students

can utilize carefully designed self-instructional Learning Activity Pages (LAPs) to develop essential
mathematics <kills and concepts,

. Enhancing leaming outcomes. The leaming material allows students to leam at their own pace

ensuring the concept is fully grasped or the skill is leared before moving on to the next material.
Students can fit their learning experience to their needs that could potentially lead to better leaming
commitment and engagement. It also encourages collaborative leaming among students fostering a
community where knowledge and skills are collectively constructed and shared.

Promoting lifelong learing. The materials do not focus only mathematics contents instead uses
these contents as tocls to develop important mathematics <kills such as pattern recognition,
measurement, number sense and problem solving; and soft skills such as critical thinking, and
adaptability. Development of traits that allow students to learn new information and skills on their
own is a key competency in our rapidly changing society, Self-guided study improves capabilities,
enhances self-efficacy and unlocks student’s full potential,

. Improving the status of education in barangay high schools. Barangay high schools remain the least

option forstudents, Most are underpoputated because the quality of instruction continues to be below
parwith municipal or national high schools. These schools serve the underprivileged and marginalized
population and deserve all the support 2 university can extend. The leaming materials can help
improve the quality of mathematics leaming in remote schools. Empowering barangay high schools
will boost the image and credibility of this type of school as a provider of basic education. In the long
term, animproved image of barangay high schools can offer a solution to the continuous overcrowding
of municipal and national high schools.

Overall, this extension project aims to strengthen education in barangay high schools through the
development of quality matenial resources for independent study of mathematics thereby improving
access to quality education among marginalized communities,

3

Objectives (State specific objectives based on Knowledge, Skills, and Attitude/Practice (KSA/P)

General objective: This project aims to enhance the mathematics education received by students in barangay high
schools in DepEd Cotabato with the use of carefully designed and validated self-instructional learning materials.

Specific objectives:

1. Strengthen math teachers’ capability to develop representation-based self-instructional materials,
and conduct action research

2. Engage teachers in collaborative work of developing and validating learning materials.

3. Enhance mathematics performance and numerical literacy among barangay high school students
through implementation of developed learning materials

4. Determine if there is a significant improvement in students’ performance and mathematics skills
before and after use of developed instructional materials,

USM-EXT-Fos-Rev.4.2024.09,02
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3 Expected Output/s (State in quantifiable form)

At the end of the extension activity, It Is expected that:

1. Teachers are empowered with knowledge and skills in designing and developing material
resources that are effective for students’ self-guided study, and in the conduct of action research

2. Aprofessional learning community is sustained where teachers and experts will continue to work
collaboratively and share pedagogies for improved learning quality.

3. Leaming Activity Pages (LAPs) are created that are tailored to mathematical abilities and needs
for independent study of target chients,

4 LAPs are validated, pilot-tested, and packaged andfor lesson exemplars are implemented for
online uploading,

S LAPs are used to supplement learning of important mathematics content and skills for improved
numencal kteracy among students in barangay high schools.

6. Students in barangay high schools improved in terms of mathematics performance and numerical
literacy.

7. Final versions of LAPs are copyrighted,

4 Review of Literature (Present related research/projects/activities that have been conducted).

5. Results Framework

Implementation Results
Inputs Activities Outputs Outcomes Impact
(State the (State the major | (State the expected (State the {State the possible impact
materials needed in |  activities of the quantifiable objectivesofthe | of the project either of the
the conduct of project to attain outputsbasedon | projectbasedon | following: socio-
activities) the objectives) the activities KSA/P of the economic, peace and
conducted) partner- order, environment,
beneficiaries) literacy and numeracy,
etc.)

USM-EXT-Fos-Rev.4.2024.09,02
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& Methodology (Brief description of how the project will be implemented to attain the objectives).

6.3. Pre-implementation (Social Preparation)

Development Phase;

1. Baseline data
= current mathematics capabilities of students in Barangay High Schools.
*  existing materialsfleaming resources avallable in barangay high schools
* performance of barangay high schools in division/nationwide evaluations from secondary
SOUTCes,
+ number of school graduates who continued to the next level of education (ex. junior to senior
HS) or admission rate of graduates to universities.
2. Needs assessment
* specific needs of students that can be addressed through material development.
¢ weaknesses of students that should be considered when designing the LAPs
o contextual factors to learning.
3. Brainstorming, initial planning and training
Teacher-participant arientation
Brainstorming on topics, skills, and lesson design
Initial planning, topic assignment, and timelines
Training of teacher participants
4. Development, validation, and Refinement of developed LAPs

Validation of developed LAPs

Pilot-testing of developed materials

Refinerment based on validation and pilot testing
Development of additional leaming materials based on needs

5. Packaging and reproduction of LAPs

¢  Final lay-out and graphic design
=  Printing and packaging of final version of LAPs
* __Reproduction of LAPs for implementation

USM-EXT-Fos-Rev.4.2024.09.00
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6.2. Implementation (Community Development)

Implementation Phase:

* Provide ongoing support to school heads and teacher participants during the implementation
of the matenials in the classroom.

¢ Immediate evaluation of students’ outputs (answers in the LAPs) as basis of continuing
leaming support to students and lesson refinement

*  Monitor and evaluate the implementation of the materials through teacher and student
feedback.

Evaluation Phase:

*  Assess the effectiveness of the extension project in improving student learning outcomes.

*  Assess the effectiveness of the developed instructional materials in fostering lifelong
learning.

«  Analyze the impact of the developed materials in the school performance and in addressing
some challenges of barangay high schools particularly in mitigating teacher scarcity

To do this, we have the following.

Development Phase:

1. Forbaseline data we will

e Use researcher-made mathematics achievement test and standardized (if available)
numerical literacy test to gather data on curment mathematics capabilities of students in
Barangay High Schaols.

e Conduct ocular visit and interview with teachers and school heads about existing
materials/leaming resources available in barangay high schools

o Use available secondary sources to describe the performance of barangay high schools in
dwvision/nationwide evaluations.

¢ Survey on the number of school graduates who continued to the next level of education (ex.
junior to senior HS) or admission rate of graduates to universities,

2. Forneeds assessment, we will

» Conduct diagnostic or pretest to identify specific needs of students that can be addressed
through material development.

» Interview teachers to identify weaknesses of students that should be considered when
designing the LAPs,

= Site visit to the target school and interview with school heads to identify other contextual

factors that may be considered during project implementation.

USM-EXT-Fos-Rev.4.2024.00.02
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WORK PLAN SCHEDULE

Strengthening Barangay High Schools: Validating and Implementing Representation Approach-Based Learning Materials for

| Independent Study of Mathematics in Remote Schools

CSM/Math & Stat Dept. in collaboration with GS/MST and PhD Ed Math Programs

| Leorence Tandog

| 12 months art | January 202¢ | December 2025
Schedule of Activities
Activities Expected Outputs Responsible 1* Quarter 2™ Quarter 3" Quarter 4% Quarter Milestone (%)
Person
1. Building Capacity of -30 teachers L Paleta (RS) ¢ Seminar-works 10%
Teachers in Instructional capacitated in IM DB Verzosa (RS) hop
Material Development development L Tandog (RS) e|nitial Planning
(one day) -design and sample | J Pilongo (F) ®Brainstorming
lay-out of IM R Valenton (F)
S Nanding (F)
PL Benjamin (M)
2. Development of -20 Learning L Tandog (RS) e Brainstorming 50%
Representation Mathematics DB Verzosa (RS) e Lesson Study
Approach-Based Learning Activity Pages L Paleta @ Writing
Materials for Independent (LMAPS) produced J Pilongo (F) @ Design and
Learning of Mathematics thru lesson study R Madio (F) Lay-out of
(two months) S Nanding (F) LMAPS
PL Benjamin (F)
Al Garcia (F)
DM Mamon (F)
USM-EXT-F11-Rev.4 2024.09.02
UNIVERSITY OF SOUTHERN MINDANAO ‘/;,,:\
Kabacan, Cotabato
Philippines
EXTENSION SERVICES OFFICE
WORK PLAN SCHEDULE
3. Validation and Packaging | -20 validated and J Pilongo (RS) e Validation & 70%
of Representation packaged LMAPS L Tandog (RS) Pilot testing
Approach-Based Learning DB Verzosa (RS) of LMAPS
Materials for Independent L Paleta (F) ® Revision and
Learning of Mathematics R Valenton (F) Packaging of
(two months) S Nanding (F) LMAPS
Al Garcia (F)
DM Mamon (F)
L Yabes (F)
Building Capacity of -10 partner teachers | DB Verzosa (RS) ®Seminar-works Bo%
Teachers on Action Research | capacitated to L Tandog (RS) hop
(one day) implement action 1 Paleta (F) e |nitial Planning
research using R Madio (F) for action
LMAPS R Valenton (M) research
Implementation of PL Benjamin (RS) e Deployment |e Data analysis 100%
Representation L Tandog (F) & use of ® Report writing
Approach-Based Learning DB Verzosa (F) LMAPS by & finalization
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ABSTRACT

Strengthening Barangay High Schools: Validation and Implementation of Representation-
Based Learning Materials for Independent Study of Mathematics in Remote Schools

Project members: Leorence Tandog, Sandra Nanding, Philip Lester Benjamin, Jupiter Pilongo, Rowel
Madio, Lawton John Yabes, Dominic Carajay, Lidey Sultan, Debbie Marie Verzosa, Jonald Pimentel,
Leonard Paleta, Anna Jean Garcia, Daryl Mae Mamon, Jeaneth Licaros, Roel Valenton, Jennifer Pama,
Arnel Toledo, DOST-SEI Project Strand-N Scholars, MST and PhD Ed Math Students

This extension project aimed to improve mathematics learning in barangay high schools,
with Salvacion High School in Cotabato serving as the primary beneficiary, through the
development and implementation of representation-based, self-instructional learning materials.
The project responded to persistent challenges faced by barangay high schools in the Philippines,
including the shortage of qualified teachers, limited instructional resources, and consistently low
performance in national achievement assessments. It built on a research initiative launched in 2021
thatintroduced representation-based instructional materials, which demonstrated positive effects
on students’ understanding of mathematics and science.

The project engaged faculty members and graduate students from the PhD in Education
and MST in Mathematics programs in collaborative lesson study, materials development, and
action research. A systematic implementation process was followed, which included baseline data
collection, teacher training, material development, validation and refinement, and classroom
implementation. As a result, the project produced Learning Activity Pages (LAPs) designed to

support independent learning and address identified learning gaps in mathematics in a remote
area.

The implementation was conducted at Salvacion High School with the active support of the
teachers and the school heads. The effectiveness of the intervention was assessed using pre- and
post-tests on mathematical achievement and numeracy, student feedback, and teacher
observations. Findings indicated a significant improvement in the numeracy skills of the student
respondents, particularly in the various mathematical thinking skills. Moreover, the school
beneficiary demonstrated enhanced overall performance, as reflected in their better rankings in

district-wide competitions and increase in the number of senior high school students who qualified
to enroll at USM based on USMCEE score.

The results of the project provided empirical evidence to support further refinement and
possible scaling of the developed materials for use in other low-resource educational settings.
Overall, the project contributed to the advancement of inclusive, equitable, and quality education

by empowering students and teachers through accessible, research-based, and context-
responsive learning resources.

.

Keywords: Representation-Based Learning, Self-Instructional Materials, Learning Activity Sheets,
Mathematics Education, Barangay High Schools
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tertiary education, a critical pathway to socio-economic advancement and improved quality
of life, particularly for learners in remote areas.

Grounded in lesson study and collaborative educational research conducted by faculty
members of the Mathematics Department and graduate students, the project supported
professional development and strengthened academic-community partnerships.

Furthermore, this initiative aligned with the broader goal of achieving inclusive and
equitable quality education. The approach and materials can be adapted for use in other low-
resource schools across the country, positioning the project as a potential model for broader
implementation. By supporting barangay high schools, this project helps ensure that Filipino

learners have access to meaningful and quality learning experiences, regardless of their
geographic location.

Objectives

This project aimed to enhance the mathematics education received by students in barangay

high schools in DepEd Cotabato with the use of carefully designed and validated self-
instructional LMs.

The specific objectives of the extension project were to:

1. strengthen mathematics teachers’ capacity to develop representation-based, self-

instructional materials and to conduct action research or design-based research using these
materials;

2. engage teachers in the collaborative development of research lessons and the design of
self-instructional learning materials (LMs) in the form of Learning Activity Pages (LAPs);

3. validate, pilot-test, and refine activity sheets to effectively facilitate independent learning
of mathematics concepts and skills;

4. enhance mathematics performance and numerical literacy among barangay high school

students through the implementation of action research using the developed instructional
materials; and

5 improve the overall performance of the target school and increase the chances of its senior
high school (SHS) students being admitted to the University of Southern Mindanao (USM).

2. Review of Related Literature

Barangay high schools, formerly known as barrio high schools, were established in 1964 to
provide wider access to secondary education (Orata, 1979). Since then, additional barangay
high schools have opened with the passage of RA 6054, or the *Barrio High School Charter” in
1969. The establishment of barangay high schools is considered as equalizin opportunity for
all Filipino children to access education regardless of their place of residente or economic
condition. CERTIFI{R TRUE COPY:
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The performance of Philippine barangay schools has always been viewed to be inferior. In
1987 the Department of Education (DepEd) temporarily halted the opening of barangay high
schools with acknowledgement that the quality of instruction in most of the barangay high

schools suffered as evidenced by poor results in national achievement tests (DepEd DO 6g, s.
1987).

Self-regulated and independent study is vital in cases where teachers are not available to
facilitate learning. Effective LMs significantly support independent learning since resources
that can be learned without needing the assistance of a teacher can empower students to take
control of their studies, learn at their own pace, and develop self-discipline and independent
thinking. Research shows that supplemental printed materials significantly facilitate
successful learning of math concepts (Brown and Gilmer, 2009) and self-instructional worked

examples are effective in the development of both conceptual and procedural knowledge
(Sheldon, 2013).

In 2021, we initiated a multi-dimensional approach to respond to the challenges that
emerged from the urgent educational adaptations driven by the pandemic through material
and technology tools development (Tandog & Verzosa, 2021). Our project introduced
teaching innovations that utilized interactive elements, visual features, storytelling, and
manipulable representations. Various studies have shown that these features and tools
enhance learning (De las Pefias & Bautista, 2008), facilitate visualization (Taka, Taka, &
Budinski, 2010), and develop creativity (Shelomovskiy & Nosulya, 2012). Representation is an
important element in the study of mathematics and is considered at the heart of cognitions
associated with mathematical activity (Kaput, 1987).

3. Methodology
A. Development Phase:
1. Baseline Data Collection / Needs Assessment

Surveys were conducted on school performance and admission SHS graduates to college
to profile Salvacion High School. Ocular visits and interviews with teachers and school
heads assessed existing learning resources, identified students’ learning gaps, and
considered contextual factors for Project implementation. A diagnostic pretest was also
administered to determine specific student needs to guide material development.

2. Planning and Training

An orientation introduced project goals, and the learning needs to be addressed. Training
was conducted on the representation approach, scaffolding techniques, action research,
and design-based research to Support teachers in material development. Plans of

activities for developing, reviewing, validating, and pilot-testing instrctional materials
were prepared. CERTI TRUE COPY:
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faculty of the Mathematics and Statistics Department as subject experts. Faculty and
students validated the content, and pilot testing involved selected high school students
to assess engagement and learning outcomes. Materials were refined using feedback

from needs assessment, validation, and pilot testing to suit students’ capabilities and
curriculum requirements.

4. Packaging and Reproduction of LAPs

Final layouts considered cost-efficiency, readability, and usability. LAPs were reproduced

for target beneficiaries, and implementation feedback informed refinement for potential
future use, patenting, and wider dissemination.

C. Implementation Phase

The project was implemented at Salvacion High School, an annex of Kibia High School.
Support was provided to teachers and the TIC during student engagement, outputs were

evaluated to guide ongoing support, and action research assessed improvements in
learning outcomes.

D. Evaluation Phase

Project effectiveness was measured through comparison of pretest and posttest scores,
student outputs, and teacher observations. Student feedback was gathered through
interviews and focus groups. Impact on school operations was assessed via principal and

teachers' narratives on how the materials addressed teacher scarcity and improved school
performance.

4 Results and Discussion

Baseline data

An ocular site visit and interviews conducted with the teachers and the former Principal of
Salvacion High School at the start of the extension project revealed critical gaps in
instructional support for mathematics education. One of the most pressing issues identified
was the lack of learning resources, particularly in mathematics, as the Department of
Education (DepEd) has been unable to provide textbooks for the subject. Additionally, it
was found that none of the teachers in junior high school specialized in mathematics.
Instead, mathematics classes are handled by teachers with academic backgrounds in

Science and Filipino, underscoring the urgent need for subject-specific instructional
support.
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The results of the diagnostic tests, as shown in Figure 4, indicate overall low performance,
underscoring significant gaps in foundational mathematical understanding and reasoning.
Particularly low performance was observed in the domain of numbers, where several high

students still showed difficulty in reading and writing numbers and in identifying place
values,

100

80

60

40

0
Numbers Operations  Computational  Data Sense
Estimation Making

Figure 4. Average Percent Scores of Students in Diagnostic Test Items

A separate diagnostic test was also conducted to Senior High School students to determine
their potential of passing a college admission test, particularly, the USM CEE. Of the 31
students, only 5 (16.2%) could potentially pass the set percentage cut-off score for board
courses, another 5 (16.1%) for board courses while the majority (21 or 61.796) would not

qualify to any programs based on their performance on the test that included items that
best predict USM-CEE.

Figure 5. Percent Distribution of Respondents According to their Potential
Performance in USM-CEE
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Figure 6. Salvacion HS senior high school students taking the diagnostic test

Overall, the performance results from the various assessments are consistent with the
findings of the EDCOM 2 report and reveal a pressing need to strengthen mathematics
instruction in the identified partner school. These findings validate the focus of the
extension project on developing representation-based, self-instructional LMs designed to
reinforce foundational skills and promote independent learning. The targeted
interventions, implemented through Learning Activity Pages (LAPs), aim to address these
deficiencies systematically beginning with number concepts and progressing to operations

and estimation within meaningful problem contexts, ultimately extending toward higher-
order mathematical thinking skills.

A meeting was conducted in August 2025 with the newly assigned principal of Salvacion
High School, followed by a separate meeting in September 2025 with the teachers, to orient
them on the extension project, the results of the diagnostic assessments, and the
developed instructional materials intended to improve students’ mathematics
competency. They were also informed about the proposed interventions and the ways in
which they could assist and collaborate, particularly in conducting action research. A

personal invitation to participate in the capacity-building program on instructional material
(IM) development was likewise extended during these meetings.
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Capacity Building of Teachers

This project started with the enhancement of teachers’ capacity in instructional material
development and the conduct of action research as essential inputs to the implementation
of the extension program. To achieve this objective, two seminar-workshops were
conducted, with participants including graduate students engaged in curriculum
development, teachers from the extension site, and other interested educators.

The first was a two-day seminar-workshop designed to strengthen three key areas of
professional growth: instructional material development using representation-based
approaches, the conduct of action research, and an understanding of design-based
research. The seminar was carefully structured to enable participants to develop effective
curriculum materials while simultaneously engaging in action research to improve
instructional practice. Design-based research was introduced to equip participants—
particularly the graduate students—with the research skills necessary for the continuous
refinement of the developed materials for wide-scale distribution.

EMPOWERING EDUCA TORS CRAFTING
LEARMING MATERLALS AND ¢
L IMPLEMENTING DR 530M- RA LD . Ll

"
ACTION BESEARCH T

¢

Figure 9. Seminar-workshop publication material and attendees

The seminar provided a space for participants to collaborate, share ideas, and create
instructional tools they can apply in their own classrooms, and possible action research
while implementing the innovations. The seminar workshop was attended by 72 teachers
who highly rated the various aspects of the seminar with an overall rating of 4.71 (excellent).

It also contributed to professional growth of teachers, including those from the beneficiary
school with the PRC approved 8 CPD points for the seminar.
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giving it an overall score of 4.88 (excellent), reflecting strong satisfaction

organization, and practical applicability of the activities. The bt

MARGIE M.
Chief Admistrative Officer
University of Southern Mindanao

Date:



https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

Overall Training Evaluation Sheets has three themes:

1. Positive and Enriching Training Experience. Participants described the training as
enriching, insightful, and valuable, indicating that the session provided meaningful
learning experiences. Many reported gaining new knowledge and insights. The
creativity introduced with zines generated interest among participants in adopting
creative approaches as instructional tools.

2. Contribution to Professional Practice. Participants acknowledged that the seminar
enhanced their knowledge and skills, enabling them to improve and adapt their
professional practice. They noted that the session provided practical ideas and tools to
support their teaching, particularly in numeracy and literacy instruction,

3: Desire for Continuous Professional Development. Participants expressed strong
interest in attending additional seminars and training programs, particularly those
focused on strengthening pedagogy and instructional skills. They also suggested
incorporating digital or software-based demonstrations, such as Canva and other

applications, to better support teachers who prefer computer-based activities over
handmade outputs.

hb Ed Math Students

e ol <
Figure 23. Participants of the seminar-workshop with MST and P

Design, Development, Validation, and Development of LMs

The extension project initially intended to involve the mathematics teacher at the
beneficiary school; however, this did not materialize due to the absence of a designated
mathematics teacher. The design and development of the instructional materials were
therefore undertaken collaboratively by PhD and MST students, together with faculty
members from the Department of Mathematics and Statistics serving a§ subject matter
i CERTIFIER TRUE COPY:
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(Tandog & Verzosa, 2021), as well as on the initially developed LMs and the Professional
Learning Community (PLC) structure for lesson study and pedagogical sharing established
during the previous extension project (Tandog et al., 2022). The LMs prioritized the
development of mathematical thinking and skills, with curriculum content serving primarily
asavehicle for cultivating the identified competencies. This approach seeks to address gaps
in basic education, where instruction often tends to emphasize content coverage over the
development of mathematical thinking and conceptual understanding.

The developed materials emerged from research lesson study conducted by the assigned
groups and were guided by representation-based frameworks deemed appropriate by each
group, including the Multiple Representation Approach (MRA), Concrete—
Representational-Abstract (CRA), Representation Construction Approach (RCA), Concept
Attainment (CA), and other related approaches, as shown in the following table.

Table 1. Mathematical thinking skills and content coverage of developed LMs.

Mathematical Content Topics Framework Validation
Thinking Skill
Number Sense -Number - Complete
and Estimation Numbers and McKintosh/MRA
Number -Operations -Array Models (on-going)
Sense Multiplication)
-Fractions -RCA Complete
Proportional -Percents -Proportional Complete
Reasoning Thinking
Relational Sets -Sets and Set -RCA Complete
Thinking Operations -CA
Data Sense -Descriptive | -Data Microlearning Complete
Making/ Quanti- | Statistics Presentation
tative Reasoning -Average & spread
Patternsand | -Number Complete
Predicting/Induct | Sequences Sequence Inductive
ive Reasoning -Arithmetic/ Learning Model | (On-going)
Geometric Seq
Geometry -Polygons -CA Complete
Spatial -Areas and -Van Heile (On-going)
Reasoning Perimeter -CRA
Logical Mathematical | - Conditional -CRA Complete
Reasoning Logic Statements -Van Heile
-Counting -CRA Complete
Combinatoric | Techniques
Probabilistic s -Combination -CA (On-going)
Thinking -Permutation -CRA
Probability -Simple (On-going)
Probability
Symbolic Algebra -Alg. Expressions (On-going)
Thinking
Problem Solving -Linear Equation (On-going)
Measuring Measurement - CERTTFINR THURQERG)
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The initial review of the developed materials was conducted online, with PhD Mathematics
Education students serving not only as reviewers but also as critics who provided
suggestions for improvement. The validation process was conducted primarily face-to-face

with faculty members from the Department of Mathematics and Statistics, who served as
subject matter experts.
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The pilot testing of the developed LMs varied across groups. Some groups conducted pilot
tests with students in their respective schools. Others selected a small number of students
who shared similar characteristics with the target users to implement the materials and

determine whether, after using them, the students were able to answer the intended
pretest items, Revisions were made based on the results of these pilot tests,

For several groups, the initial implementation of the validated materials in the beneficiary
school functioned as pilot testing, with revisions undertaken topic by topic. Adjustments
were made including in the pacing of instruction and the number of activities assigned,
based on how students interacted with the materials in the preceding lessons.

Implementation of LMs

After the preliminary arrangements and school visits, implementation commenced in mid-
September 2026, with MST and PhD students taking the lead in deploying the (LMs) they
had developed, under the guidance of faculty members from the Department of

Mathematics and Statistics. The extension project team was allocated every Friday by the
partner school for the implementation of the LMs,
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Figure 15. PhD Ed and MST math students during deployment and implementation of LMs

At the start of deployment, several student difficulties in using the materials were
observed: /

* Numbered instructions were interpreted as test items to be answefed.
* Lettered examples were perceived as multiple-choice options:

* Black-and-white printing rendered color-highlighted im

: Tnistrative Officer
unnoticeable. e

UMﬁily of Southern Mindanao

Date:
These observations indicated underlying issues in reading comprehension and test-taking

habits. The LM writers suggested color printing to make important texts more noticeable.
Adjustments in numbering and formatting were also considered. However, upon reflection,
the original numbering and example formats were retained to address students’ tendency
to treat lettered items as multiple-choice options and to encircle answers mechanically
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The deployment of the learning materials was halted in November due to a land conflict in
a nearby barangay and a killing incident on December 2, 2025, along the road leading to
Salvacion. This decision was made to ensure that the safety of the graduate students and
faculty members actively participating in the extension program was not compromised. As
such many of the developed materials are still for implementation as shown in Table 2.

¥ PHILIPPINE NEWS AGENCY

-

MILF commander, 6 others killed in N. Cotabato skirmishes Man shot dead while delivering live hoga

n Cotabato
e - X 00

N e 48 @ i+ & W )+ N P o
R e Ll —

-]

@,
s 1 B . e 3 20 54 42 s . i D e+ Vit | Py e g

Figure 17. Newsclips of incidents that affected project implementation

Aside from the deployment of learning materials (LMs), a review in preparation for college
admission examinations was conducted for senior high school students. The Department
of Mathematics and Statistics provided review sessions on mathematics and quantitative
reasoning, aiming to improve students’ problem-solving skills and test-taking strategies.
Other test components, such as English and Science, were delegated to the school as it has
available teachers to handle these subjects. This collaborative effort provided a

comprehensive review experience and helped enhance students’ readiness and confidence
for college admission examinations,

CERTIFIRTRUE COPY:

-GALANG
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Figure 17. USM conducting a review for college admission tests

The school also requested assistance from the Mathematics and Statistics faculty
extensionists in training selected students for the Damath competitions, further
strengthening the collaboration between the university and the partner school while
providing students with opportunities to develop their mathematical and strategic skills.
This support helped enhance students’ computational skills, and strategic decision-making,
which are essential in mathematical problem-solving and competitive events.

Chief Admidstrative Officer
University of Southern Mindanao

Date
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Outcomes of the Project

The targeted major outcome of this project is the enhancement of numerical literacy and

mathematics performance and among barangay high school students through the implementation
of the developed LMs

1. Improved overall performance of the target school and increase the chances of its senior

high school (SHS) students being admitted to the University of Southern Mindanao (USM).
* Improved numeracy

18

16.00

16
14 13.20
12
10 9.00

8

6.13 5.84

6 4,97

4

2

0

Number Sense Quantitative Reasoning Data Sense-making

uPretest ® Posttest

Figure 18. Pretest and Posttest performance of students

2. Improved ranking in mathematics competitions

Y ¥ Place SINCRATLILATIONS ;
JURIE ALHEN SINDA 1ct Place
(AN KYLE SANTERVA SANNY GOMZ(\LGO JR.

Chief Admifistrative Officer
University of Southern Mindanao
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Extension Project Outputs

This project has produced the following outputs:
1. Developed and validated learning materials on at least ten topics

2. Three completed action research

3. One research article ready for journal publication submission
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Figure 20. Research article from extension project for journal publication
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TO WHOM IT MAY CONCERN:

THIS IS TO CERTIFY that the extension project titled “Strengthening Barangay High
Schools: Validation and Implementation of Representation-Based Learning Materials for
Independent Study of Mathematics in Remote Schools (AY 2025-2026)”, implemented by
the University of Southern Mindanao at Salvacion High School, Matalam, Cotabato, has fully
met and satisfied all the prescribed guidelines, standards, and requirements set forth under
JC3 CMO No. 18, Series of 2025,

THIS IS FURTHER TO CERTIFY that, having successfully fulfilled the prerequisite
monitoring and implementation compliance metrics under the aforementioned Joint
Circular/CMO guidelines, the project was deemed ELIGIBLE for the conduct of the official
Client Satisfaction Survey (CSS).

THIS LIKEWISE CERTIFIES that the Terminal Report for the project was officially
completed, submitted, and duly received on time by the Extension Services Office in
accordance with institutional schedules and project reporting timelines.

The project obtained a total of 87.2 points out of the maximum score of 200 points, based
on the results of the official Client Satisfaction Survey (CSS) conducted among the target

beneficiaries.

Attached herewith is the official summary of the CSS Resuits conducted among the target
beneficiaries.

L7

GLYN B. GABANO-MAGBANUA

Director, Extension Services Office

CERTIFIE[pTRUE COPY:

MARGIE N. UAN-GALANG
Chief AdmiMistrative Officer
University of Southern Mindanao
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1.2. The extension projects and activities complement the curriculum of the Mathematics/

Applied Mathematics program under review.

& 6

s Curriculum
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Learning Materials Developed (Extension Project)

READING AND WRITING NUMBERS

m Activity 1: Writing Big Numbers

1. The given numeral 9672185734 can be written in Standard Form as follows:
a. Group the digits into periods of three digits from right to left, separated by a
comma: 9,672,185,734
b. Each period can be separated by a space instead of a comma 9 672 185 734
¢. 9672 185 734 has four periods.

2. The numeral 755780986145 can be written in Standard Form as

@ Activity 2: Reading Big Numbers

1. We read the numeral 9 672 185 734 by labeling cach period and reading the digits with

or

cach period from left to nght, followed by the name of the period.

Numeral

Period

Therefore. 9 672 185 734 1s read as 9 billion, 672 million, 185 thousand, 734

2 |e|z

illion

2. Woe read the numeral 755 780 986 145 as

Numeral | | I |

2| 1]

Thousand

s|1|z|1

Period Billion Million Thousand Unit
3. We read the numeral 98 768 335 369 as
Activity 3: Let us practice writing and reading numerals.
Numeral Standard Form | # of periods | Periods (from right to left) How to read
185734 185734 two thousand, unit 185 thousand, 734
879252456
27487117
four
78 billion, 134
million, 62
thousand, 94
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UNDERSTANDING PLACE VALUE

@ Activity 1: Filling the Gaps: Values of Digits

1. Look at the numeral given: 879 672 185 734

Numeral T { !
5 2 2 (] b4 2 1 5 s e s 3| 4
Place -
o E § § !
o £ & & & 5| 2 |&|&
Period Hillion Million Thousand nit
[ 7 9 & 7 2 | X ] 7 3 N
Hundred | Ten Bilhion One Hundred Ten One Hundred Ten One Hund- | Tems | Ones
Hilhon Hullxon Milien | Milhon | Milhon | Thousand | Thowssnd | Thousan rod
Value af d
Digit
or or ar or or or or ar o o or or
BOO 000 | 70000000 | 2000000 | 600000 | 70 000 2000 100 000 80 000 5000 700 0 N
000 000 000 000 00 000 000

2. Match the given numeral 97 594 588 972 to its correct period and value of digit.

Numeral

Place
Value

Ten
Oae

Ten

One

Period

E| 1o

Value of
Digit

Activity 2: Let us fill in the table by identifying the digits, their place values, and the

value of each digit.

Numeral

Place Value of the Digit

Value of the Digit

1982

Tens

4269

9

16 943

72531

Hundreds

269 836

200 000

743 291

Ten Thousands

3719045
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u Activity 3: Let us write the standard form of the following.

N W -

Ox10000)+(Bx1000)+ (6x 100)+ (4x 10)+ (1 x1)=98 641

( )+ )+ )+ ( ) = 59 406
(8 x 100 000) + ( )+ (7 x 100) + ( )+ (3x 1) =810 763
(1 x 1000) + )+ (2 x 10) + (3 x 1 000 000) + ( )= 3291 010

(3 x 100) + (7 x 10 000 000 000) + (4 x 100 000) + (7 x 1 000) + (7 x 10) =

@ Activity 4: Exploring Number Ranges

A. Let us complete the table by identifying the range in which each numeral belongs,

RANGE
Numerals Tens Hundreds Thousands Ten Thousands
13 859 13850 - 13860 | 1380013900 | 13 000 - 14000 | 10000 — 20 000
21193
34 600 - 34 700
49 340 — 49 350
58 000 - 59 000

B. The possible range in ten thousands of the following numerals 1 235 025: 1 237 659.
and 1239 901 is

m Activity 5: Closer to Which?

A. Let us identify which boundary is nearer to the object.

pemmy Vi

Answer: The bus is

6 o :

Answer:
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B. Let us round off each number to the nearest place value indicated in the underlined digit
by identifying the left and nght boundancs of the mnge and deciding which boundary
is nearer 10 the number,

RO Round off to Left Right Nearer
the nearest Boundary Boundary Boundary
3784 Tens 3 780 37N 3 780
15729
Ten Thousands 10 000
27 400
2450
C. Let us round cach number to the nearcst ten, hundred, and thousand.
Number Tens Nearest to | Hundreds Nearest Thousands
Me to Me Nearest to Me
1562 1 560 1 600 12000
32 854
25 %0
8 260
13 600
1522 00
1.3 890 580
21 102 400
391 093 000
1. The number 370 is the result of rounding to the nearest tens. What is the original
number?
a. 363 b. 364 c. 369 d 376
2. Which of the following is the best estimate for 11 9367
a. 11940 b, 11 900 c. 12000 d. 10 000
3. The height of M1 Apo 1s 9 692 ft. Which of the following s the best estimate for
its height”
a. 10000 b, 9700 c. 9690 d. 9 600
4. Which of the following is the best estimate for 13 897 + 12 5147
a 14000+ 13000 ¢ 13900+ 12510
b. 13900+ 12 500 d. 13 800 + 12 500
5. Rounded to the nearest 100 kg, the weight of a cow was recorded as 500 kg. What

might have been the actual weight of the cow?

Answer:
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m Activity 6: Estimating Products

Let us estimate the number of days these animals can live.

A et Hives shout 11 yenrs

Thers arw J65 days in & ywar, which i spgpe vod mutely
| 370 doyn.
f ViMoo

00 e ‘ 6 008 oy 400 900 daye

A vt e ow st 4000 days

A ' A thithes Mves shout § years I

- -

2000 davs 000 dye | 200000 dess i:wwxdm]

IAqum-u-u,m l

| sodms | o0y | 5000 duys | 30000 duys

u Activity 7: Quick Products
Let us quickly estimate products by rounding each numbers

L. 146 > 4 1s approximately 150 x 4 = 600

The product is..... [ Less than 500  Greater than 500
2. 89 x 6 1s approximately

The product 1s greater than
3 99xTs

The productis..... [0 Less than 700 [0 Greater than 700

4. The arca of a rectangular lot 1s 141 x 398, which of the following represent the best
estimate of s arca?
a. 100 x 390 bh. 100 x 400 ¢. 140 x 400 d. 140 x 300

5. An arplanc flics about 13km/minute. At this speed. about how many kilometers does
it fly in an hour?
Answer:
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@ Activity 1: Identifying orders on the line

AEFZOMMON®E >

ORDER OF OBJECTS

Let us identify order and how many are ahead, behind, and in between

Ovder |
Namw | Sheivin

Hevad Mt Ay Jomm e

3 ‘

L] A Kam

"
lare

The first in the line 1s Sheldon.

Tane we puy onbas
e A wed Py

The fifth m the linc is .
Annie s in order on the line.
There arc twe students ahcad of

Sheldon and are shead of Amy.
There are three students behind of Ray.
There are students behind of James.
Amy and Raj arc of Howard,

There are two students between Amy and Raj.

There are

students between John and Jane.
. John 1s between Julict and

Thaes 00 By vresmas
Seed Ta

N. Karen &5 in

@ Activity 2: What Comes Before and After?

L. Howard is in second order on the line
M. The last in the linc 1

Before i of counts After
670 | count 671
1999 I count
I count 5 000 000 000
13 299 5 counts
S counts 20 000
19297 S counts
10 counts 2001 282 007
11991 10 counts
100 counts 14001
3 000 002 901 | 100 counts

order on the line.
O. Therec are  students ahead of John
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NUMBER ARRANGEMENTS

@ Activity 1: Smallest and Biggest Number Possible

L.

Let us arrange the given digits to form the smallest snd greatest numbers possible.

Digits Smallest Greatest Smallest | Lurgest | Smallest | Largest
Possible Possible Possible | Possible | Possible | Possible
Number Number J-digit J-digit 2-digit 2-digit
Number | Number | Number | Number
9,372 2379 9732 237 973 23 97
1,4,6,5
8.4.3.1

"2

Given the digits 7, 1, 9, and S
a. Find the sum of the largest and smallest possible 3-digit number.
Answer: _ ~ + -

b. Find the difference of the largest and smallest possible 2-chgit number

Answer: + =
Using the digits 6, 3, 5, 2, form the largest possible number increased by 100,
Answer: + 10 =

Using the digits 9, 8, 1, and §, form the smallest possible number and multiply 1t by 2.
Answer:

@ Activity 2: Making Target Numbers

These kids are playing srranging cards to be the closest value as possible 10 the target number.

Who do you think will win?
Given Digits: Given Dighty.
2. 3and ! S 4and 8
Fle Target lota Daoe Targer L uke
Valwe \abar
L2 1ole siafe
R c'd."
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Glven Digles;
T K}

Fornand | Target \ wiee

z[alolo T = e

@ Activity 3: Forming the Nearest Number

L

Let us use the given digits to create a number as close as possible to the target number.

Given digits

Closest to 200

Closest to 1 000

Closest to 5 000

157329

197

975

5123

1,9,6,2,8,0

2,3,1,85,7

and why?
Answer:

Swap a pair of digits in 17 235 to make it closer to 15 000, which digit would you change

3. Someone picked 9 357 instead of 9 753 as the closest number to 10 000. How would you

explain their mistake?

Answer:

NUMBER LINE ESTIMATION

Activity 1: Estimating on the number line

I. Let us estimate the number that each arrow is pointing to.

l.i

S g o

2 4 L

I

3 I »

-

0O 100 200 300

700 800 900 1000

—

e
b —
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2. Letus draw points to show an estimate of the position of each of the numbers in the number
line.

500 | 250 | 750 125 625

| |
! |

m Activity 2: Estimating Marked Points

. Let us cxamine the marked points on the number linc. Estimate their values based on the

given labels.
[a] [s] E] [o] [_T]
v v ’ v ’
0 1000
Al
B.
D.
E.

NUMBER REPRESENTATION AND COMPUTATION

@ Activity 1: Number Blocks

L Let us represent the following numbers using these different shapes.

/\=1 “5 O~m
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IL Let us fill the blanks with approprate shapes to make the equation true.

+ =OAAN
OOLA + -O0000

OOCUNNN # =000

@ Activity 2: ldentifying Numbers

- Value
Let us provide the corresponding values to make the solution correct. ; al 7
D
Ib ¢l 106 l6g FT—
boon .9 + 23 ¢ Se + 1h9 |e| ,
13 21 7d in 21 I:‘ i
]
L
T ;
i 16 41 136 18p T ': i
. 6 -k - 13 - 8n - qr9 =™ 7
2 13 m2 ol 74 nl
e :

; ,’:|v

u Activity 3; Scale Balancinig

Let us balance the scale by adding numbers that make both sides cqual.

b [ doch [ ao

r A

o ojiifo Yooy o'

—
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@ Activity 4: Building Numbers by Tens

L Let us obscrve the comns below and fill the blanks in the follonmg statcments.

00

» There are pieces of 10-peso coins.

# The total amount of the coins 1s P |

» If four lOpcso—comsmraddcd.ﬂacnﬂmwoddbcatomlof __ 10-peso comns.
# P30 can be represented as 10 = 10 + 10, uhﬂcl’?ﬂmbcmprcscmcdns
” fﬂ’m-bcmmntédMSx 10, while P90 can be represcnted as

IL Let us identify the maximum number of 10-peso coins that can be present i the

following numerals,
10-peso | Leftover
coins
28 2 N
73
141
1227
3 782
#» 1f P76 1s doubled, there will be a total of 10-peso comns
7 After four 10-peso coins were added 10 P83, the total amount of the coins would be
P X
#» If six 10-peso coms are removed from P28Y, there wall be a total of
10-peso coms Jefi.

@ Activity 5: Number Representation

Let us fill in the circles with numbers that make the equation truc

@O@ 15| OOO00O0-(126
OO0O0O=36] OOOOCO-|es
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IL Let us identify the number of groups and items per group for each target number

Target Number Hlustration Classification Multiplication
/_ Expression
S Two groups of
16 (; X a) 3% 2x8
35
56
125

Activity 6: Stacking Up

A pile of 10 books measures 30 inches, Each book has the

same thickness.
A. The thickness of onc book 1s

B. The height of the pile afier removing | booh is

C. The height of the pile after removing 3 books 1s

D. The height of the pile after adding 3 more books

is

E. The number of books m the pilc when ot
measures 2| inches 1s X
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Activity 7: What's Next?

Let us fill in the missing repeated addition and answers using the pattern shown.

Multiplication Expression Repeated Addition Answer
3x53
4x353

5x 53 G3+53+53+ 5333 +53) 53 31853

1¢53 + +53+53 +53) + 53 [ 318 +53

8x353
9x53
» 6x53is equal to 318. How will you compute 5§ x 537
Answer: 265 Solution: 318 — 53 = 265
» 6x531s equal to 318. How will you compute 7 x 53?7
Answer: Solution:
> 6x53 is equal to 318. How will you compute 8 x §3?

Answer: Solution:

» 48 x 72 is equal to 3 456. How will you to compute 49 x 72?
Answer: Solution:

‘v’

67 x 205 is cqual to 13 735. How will you compute 65 x 205?
Answer: Solution:
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1.3. A mutual exchange of resources and services between the College/Academic Unit and

the community is evident.

+ Training-Workshop on IM Development

2023

2025

+ Implementation of IM

2023
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ABSTRACT

Strengthening Barangay High Schools: Validation and Implementation of Representation-
Based Learning Materials for Independent Study of Mathematics in Remote Schools

Project members: Leorence Tandog, Sandra Nanding, Philip Lester Benjamin, Jupiter Pilongo, Rowel
Madio, Lawton John Yabes, Dominic Carajay, Lidey Sultan, Debbie Marie Verzosa, Jonald Pimentel,
Leonard Paleta, Anna Jean Garcia, Daryl Mae Mamon, Jeaneth Licaros, Roel Valenton, Jennifer Pama,
Arnel Toledo, DOST-SEI Project Strand-N Scholars, MST and PhD Ed Math Students

This extension project aimed to improve mathematics learning in barangay high schools,
with Salvacion High School in Cotabato serving as the primary beneficiary, through the
development and implementation of representation-based, self-instructional learning materials.
The project responded to persistent challenges faced by barangay high schools in the Philippines,
including the shortage of qualified teachers, limited instructional resources, and consistently low
performance in national achievement assessments. It built on a research initiative launched in 2021
thatintroduced representation-based instructional materials, which demonstrated positive effects
on students’ understanding of mathematics and science.

The project engaged faculty members and graduate students from the PhD in Education
and MST in Mathematics programs in collaborative lesson study, materials development, and
action research. A systematic implementation process was followed, which included baseline data
collection, teacher training, material development, validation and refinement, and classroom
implementation. As a result, the project produced Learning Activity Pages (LAPs) designed to

support independent learning and address identified learning gaps in mathematics in a remote
area.

The implementation was conducted at Salvacion High School with the active support of the
teachers and the school heads. The effectiveness of the intervention was assessed using pre- and
post-tests on mathematical achievement and numeracy, student feedback, and teacher
observations. Findings indicated a significant improvement in the numeracy skills of the student
respondents, particularly in the various mathematical thinking skills. Moreover, the school
beneficiary demonstrated enhanced overall performance, as reflected in their better rankings in

district-wide competitions and increase in the number of senior high school students who qualified
to enroll at USM based on USMCEE score.

The results of the project provided empirical evidence to support further refinement and
possible scaling of the developed materials for use in other low-resource educational settings.
Overall, the project contributed to the advancement of inclusive, equitable, and quality education

by empowering students and teachers through accessible, research-based, and context-
responsive learning resources.

.

Keywords: Representation-Based Learning, Self-Instructional Materials, Learning Activity Sheets,
Mathematics Education, Barangay High Schools
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TERMINAL REPORT

B. TECHNICAL DESCRIPTION
1. Rationale / Significance

Rationale

The performance of Philippine barangay high schools has long been perceived as inferior
due to persistent challenges—foremost among them is the lack of qualified teachers. Teacher
shortage is a critical issue in many rural areas globally but is particularly acute in barangay
schools. These institutions often serve as entry points for novice teachers who are frequently
assigned to teach out-of-field subjects due to staffing limitations and the small number of class
sections typically offered in remote locations. Serving predominantly underprivileged and

marginalized communities, barangay schools are often overlooked in favor of larger, better-
resourced institutions.

In 2021, our team initiated a multi-dimensional response to the urgent educational
disruptions brought about by the COVID-19 pandemic. This involved the development of
instructional materials and technological tools designed to support student learning under
constrained conditions. We introduced teaching innovations that featured interactive
elements, visual aids, and manipulable representations. These efforts resulted in notable
improvements in students’ understanding of mathematics and science concepts,

Building on the success of that initiative, faculty members and graduate students from the
PhD in Education and MST major in Mathematics programs engaged in a collaborative lesson
study. This led to the development of research-based lessons and Learning Activity Pages
(LAPs) that employ multiple representational approaches. These materials are designed to

enable students to grasp essential concepts and skills even with minimal teacher supervision—
or in the absence of a teacher altogether.

With these resources now prepared for validation, this extension project seeks to address the

unique educational challenges faced by barangay schools through their strategic deployment
and use.

Significance

This extension project was significant in addressing the persistent teacher shortage in
barangay schools through the development of learning materials (LMs) that support
independent learning. These materials were contextualized to reflect the realities of local
school settings and the mathematical deficiencies of target learners, making them more
relevant and responsive to the needs of barangay students. The initiative contributed to the

long-term improvement of barangay high schools by enhancing instruction through the use of
high-quality, research-based resources,

In addition to promoting content mastery, the materials foster lifelong learping by
integrating soft skills such as number sense, critical thinking, problem-solving,|and self-
efficacy. These competencies continue to prepare students for real-weeld ch

academic success. The project also aimed to enhance students’ changgsefad ARCGALANG

Chief AdmiMistrative Officer
University of Southern Mindanao
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tertiary education, a critical pathway to socio-economic advancement and improved quality
of life, particularly for learners in remote areas.

Grounded in lesson study and collaborative educational research conducted by faculty
members of the Mathematics Department and graduate students, the project supported
professional development and strengthened academic-community partnerships.

Furthermore, this initiative aligned with the broader goal of achieving inclusive and
equitable quality education. The approach and materials can be adapted for use in other low-
resource schools across the country, positioning the project as a potential model for broader
implementation. By supporting barangay high schools, this project helps ensure that Filipino

learners have access to meaningful and quality learning experiences, regardless of their
geographic location.

Objectives

This project aimed to enhance the mathematics education received by students in barangay

high schools in DepEd Cotabato with the use of carefully designed and validated self-
instructional LMs.

The specific objectives of the extension project were to:

1. strengthen mathematics teachers’ capacity to develop representation-based, self-

instructional materials and to conduct action research or design-based research using these
materials;

2. engage teachers in the collaborative development of research lessons and the design of
self-instructional learning materials (LMs) in the form of Learning Activity Pages (LAPs);

3. validate, pilot-test, and refine activity sheets to effectively facilitate independent learning
of mathematics concepts and skills;

4. enhance mathematics performance and numerical literacy among barangay high school

students through the implementation of action research using the developed instructional
materials; and

5 improve the overall performance of the target school and increase the chances of its senior
high school (SHS) students being admitted to the University of Southern Mindanao (USM).

2. Review of Related Literature

Barangay high schools, formerly known as barrio high schools, were established in 1964 to
provide wider access to secondary education (Orata, 1979). Since then, additional barangay
high schools have opened with the passage of RA 6054, or the *Barrio High School Charter” in
1969. The establishment of barangay high schools is considered as equalizin opportunity for
all Filipino children to access education regardless of their place of residente or economic
condition. CERTIFI{R TRUE COPY:
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The performance of Philippine barangay schools has always been viewed to be inferior. In
1987 the Department of Education (DepEd) temporarily halted the opening of barangay high
schools with acknowledgement that the quality of instruction in most of the barangay high

schools suffered as evidenced by poor results in national achievement tests (DepEd DO 6g, s.
1987).

Self-regulated and independent study is vital in cases where teachers are not available to
facilitate learning. Effective LMs significantly support independent learning since resources
that can be learned without needing the assistance of a teacher can empower students to take
control of their studies, learn at their own pace, and develop self-discipline and independent
thinking. Research shows that supplemental printed materials significantly facilitate
successful learning of math concepts (Brown and Gilmer, 2009) and self-instructional worked

examples are effective in the development of both conceptual and procedural knowledge
(Sheldon, 2013).

In 2021, we initiated a multi-dimensional approach to respond to the challenges that
emerged from the urgent educational adaptations driven by the pandemic through material
and technology tools development (Tandog & Verzosa, 2021). Our project introduced
teaching innovations that utilized interactive elements, visual features, storytelling, and
manipulable representations. Various studies have shown that these features and tools
enhance learning (De las Pefias & Bautista, 2008), facilitate visualization (Taka, Taka, &
Budinski, 2010), and develop creativity (Shelomovskiy & Nosulya, 2012). Representation is an
important element in the study of mathematics and is considered at the heart of cognitions
associated with mathematical activity (Kaput, 1987).

3. Methodology
A. Development Phase:
1. Baseline Data Collection / Needs Assessment

Surveys were conducted on school performance and admission SHS graduates to college
to profile Salvacion High School. Ocular visits and interviews with teachers and school
heads assessed existing learning resources, identified students’ learning gaps, and
considered contextual factors for Project implementation. A diagnostic pretest was also
administered to determine specific student needs to guide material development.

2. Planning and Training

An orientation introduced project goals, and the learning needs to be addressed. Training
was conducted on the representation approach, scaffolding techniques, action research,
and design-based research to Support teachers in material development. Plans of

activities for developing, reviewing, validating, and pilot-testing instrctional materials
were prepared. CERTI TRUE COPY:

ARGIE W\ BUTUAN-GALANG
3. Development, Validation, Pilot Testing, and Refinement - Chief Adthinistrative Officer

University of Southern Mindanao
Instructional materials were developed collaboratively by MST aRdPhD-students-with-
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faculty of the Mathematics and Statistics Department as subject experts. Faculty and
students validated the content, and pilot testing involved selected high school students
to assess engagement and learning outcomes. Materials were refined using feedback

from needs assessment, validation, and pilot testing to suit students’ capabilities and
curriculum requirements.

4. Packaging and Reproduction of LAPs

Final layouts considered cost-efficiency, readability, and usability. LAPs were reproduced

for target beneficiaries, and implementation feedback informed refinement for potential
future use, patenting, and wider dissemination.

C. Implementation Phase

The project was implemented at Salvacion High School, an annex of Kibia High School.
Support was provided to teachers and the TIC during student engagement, outputs were

evaluated to guide ongoing support, and action research assessed improvements in
learning outcomes.

D. Evaluation Phase

Project effectiveness was measured through comparison of pretest and posttest scores,
student outputs, and teacher observations. Student feedback was gathered through
interviews and focus groups. Impact on school operations was assessed via principal and

teachers' narratives on how the materials addressed teacher scarcity and improved school
performance.

4 Results and Discussion

Baseline data

An ocular site visit and interviews conducted with the teachers and the former Principal of
Salvacion High School at the start of the extension project revealed critical gaps in
instructional support for mathematics education. One of the most pressing issues identified
was the lack of learning resources, particularly in mathematics, as the Department of
Education (DepEd) has been unable to provide textbooks for the subject. Additionally, it
was found that none of the teachers in junior high school specialized in mathematics.
Instead, mathematics classes are handled by teachers with academic backgrounds in

Science and Filipino, underscoring the urgent need for subject-specific instructional
support.

CERTIFIEQ TRUE COPY:
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G~
Figure 2. MST Math students and Salvacion HS teachers during initial site visit

Secondary data on the results of the Rapid Mathematics Assessment (RMA) for Grades 7—
10 at Salvacion High School revealed that none of the students in the partner school
demonstrated proficiency in the cognitive domain at their current grade level. This finding
aligns with the recently released EDCOM 2 report, which indicated that only 0.40% of Grade
12 students in the Philippines attained the minimum level of competency (Second
Congressional Commission on Education [EDCOM I1), 2026). The RMA further revealed that
most of the target students, despite being In high school, possess mathematics
competencies equivalent to Grade 2 level, with the highest observed competency reaching
only up to Grade 4 level,
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Figure 2. Rapid Mathematics Assessment Result for Grades 7-10,

A diagnostic test was administered to Grades 7-10 students to assess their number sense

across three key categories: Numbers; Operations and Computational Estimation; and
Data Sense Making.

Chief Ad
University of Southerm Mindanao

Dzte . —————
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The results of the diagnostic tests, as shown in Figure 4, indicate overall low performance,
underscoring significant gaps in foundational mathematical understanding and reasoning.
Particularly low performance was observed in the domain of numbers, where several high

students still showed difficulty in reading and writing numbers and in identifying place
values,

100

80

60

40

0
Numbers Operations  Computational  Data Sense
Estimation Making

Figure 4. Average Percent Scores of Students in Diagnostic Test Items

A separate diagnostic test was also conducted to Senior High School students to determine
their potential of passing a college admission test, particularly, the USM CEE. Of the 31
students, only 5 (16.2%) could potentially pass the set percentage cut-off score for board
courses, another 5 (16.1%) for board courses while the majority (21 or 61.796) would not

qualify to any programs based on their performance on the test that included items that
best predict USM-CEE.

Figure 5. Percent Distribution of Respondents According to their Potential
Performance in USM-CEE
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Figure 6. Salvacion HS senior high school students taking the diagnostic test

Overall, the performance results from the various assessments are consistent with the
findings of the EDCOM 2 report and reveal a pressing need to strengthen mathematics
instruction in the identified partner school. These findings validate the focus of the
extension project on developing representation-based, self-instructional LMs designed to
reinforce foundational skills and promote independent learning. The targeted
interventions, implemented through Learning Activity Pages (LAPs), aim to address these
deficiencies systematically beginning with number concepts and progressing to operations

and estimation within meaningful problem contexts, ultimately extending toward higher-
order mathematical thinking skills.

A meeting was conducted in August 2025 with the newly assigned principal of Salvacion
High School, followed by a separate meeting in September 2025 with the teachers, to orient
them on the extension project, the results of the diagnostic assessments, and the
developed instructional materials intended to improve students’ mathematics
competency. They were also informed about the proposed interventions and the ways in
which they could assist and collaborate, particularly in conducting action research. A

personal invitation to participate in the capacity-building program on instructional material
(IM) development was likewise extended during these meetings.
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Figure 8. Orientation meeting with Salvacion HS teachers.
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Capacity Building of Teachers

This project started with the enhancement of teachers’ capacity in instructional material
development and the conduct of action research as essential inputs to the implementation
of the extension program. To achieve this objective, two seminar-workshops were
conducted, with participants including graduate students engaged in curriculum
development, teachers from the extension site, and other interested educators.

The first was a two-day seminar-workshop designed to strengthen three key areas of
professional growth: instructional material development using representation-based
approaches, the conduct of action research, and an understanding of design-based
research. The seminar was carefully structured to enable participants to develop effective
curriculum materials while simultaneously engaging in action research to improve
instructional practice. Design-based research was introduced to equip participants—
particularly the graduate students—with the research skills necessary for the continuous
refinement of the developed materials for wide-scale distribution.

EMPOWERING EDUCA TORS CRAFTING
LEARMING MATERLALS AND ¢
L IMPLEMENTING DR 530M- RA LD . Ll

"
ACTION BESEARCH T

¢

Figure 9. Seminar-workshop publication material and attendees

The seminar provided a space for participants to collaborate, share ideas, and create
instructional tools they can apply in their own classrooms, and possible action research
while implementing the innovations. The seminar workshop was attended by 72 teachers
who highly rated the various aspects of the seminar with an overall rating of 4.71 (excellent).

It also contributed to professional growth of teachers, including those from the beneficiary
school with the PRC approved 8 CPD points for the seminar.
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Figure 10. Seminar participants presenting their developed LM and
collaborating for possible action research

The second workshop seminar was conducted as result of some challenges in the initial
implementation of the LMs developed. Some students have difficulty reading texts and
understanding activity instructions. There also seemed to be other preferences for
learning. This seminar explored alternative pathways to numeracy and literacy. Still
grounded In the principles of the representation-based approach, it emphasized how
zines—small, self-published booklets—can serve as powerful tools to enhance both
numeracy and literacy development. Training participants explored how to design and
integrate zines into their teaching practices through hands-on activities such as creating
sample zines, collaborating with peers, and developing classroom applications that align
with curriculum goals. The one-day seminar workshop was awarded 4 CPD points by PRC,
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Figure 121. Seminar publication material and certificate awarded

By the end of the one-workshop, teacher participants were equipped with both theoretical
grounding and practical tools to implement zine-making as a pedagogical strategy that
bridges literacy and numeracy learning in innovative and meaningful ways. The seminar

workshop ended with presentation and critiquing of the zines developed by the
participants.
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giving it an overall score of 4.88 (excellent), reflecting strong satisfaction

organization, and practical applicability of the activities. The bt
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Overall Training Evaluation Sheets has three themes:

1. Positive and Enriching Training Experience. Participants described the training as
enriching, insightful, and valuable, indicating that the session provided meaningful
learning experiences. Many reported gaining new knowledge and insights. The
creativity introduced with zines generated interest among participants in adopting
creative approaches as instructional tools.

2. Contribution to Professional Practice. Participants acknowledged that the seminar
enhanced their knowledge and skills, enabling them to improve and adapt their
professional practice. They noted that the session provided practical ideas and tools to
support their teaching, particularly in numeracy and literacy instruction,

3: Desire for Continuous Professional Development. Participants expressed strong
interest in attending additional seminars and training programs, particularly those
focused on strengthening pedagogy and instructional skills. They also suggested
incorporating digital or software-based demonstrations, such as Canva and other

applications, to better support teachers who prefer computer-based activities over
handmade outputs.

hb Ed Math Students

e ol <
Figure 23. Participants of the seminar-workshop with MST and P

Design, Development, Validation, and Development of LMs

The extension project initially intended to involve the mathematics teacher at the
beneficiary school; however, this did not materialize due to the absence of a designated
mathematics teacher. The design and development of the instructional materials were
therefore undertaken collaboratively by PhD and MST students, together with faculty
members from the Department of Mathematics and Statistics serving a§ subject matter
i CERTIFIER TRUE COPY:
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(Tandog & Verzosa, 2021), as well as on the initially developed LMs and the Professional
Learning Community (PLC) structure for lesson study and pedagogical sharing established
during the previous extension project (Tandog et al., 2022). The LMs prioritized the
development of mathematical thinking and skills, with curriculum content serving primarily
asavehicle for cultivating the identified competencies. This approach seeks to address gaps
in basic education, where instruction often tends to emphasize content coverage over the
development of mathematical thinking and conceptual understanding.

The developed materials emerged from research lesson study conducted by the assigned
groups and were guided by representation-based frameworks deemed appropriate by each
group, including the Multiple Representation Approach (MRA), Concrete—
Representational-Abstract (CRA), Representation Construction Approach (RCA), Concept
Attainment (CA), and other related approaches, as shown in the following table.

Table 1. Mathematical thinking skills and content coverage of developed LMs.

Mathematical Content Topics Framework Validation
Thinking Skill
Number Sense -Number - Complete
and Estimation Numbers and McKintosh/MRA
Number -Operations -Array Models (on-going)
Sense Multiplication)
-Fractions -RCA Complete
Proportional -Percents -Proportional Complete
Reasoning Thinking
Relational Sets -Sets and Set -RCA Complete
Thinking Operations -CA
Data Sense -Descriptive | -Data Microlearning Complete
Making/ Quanti- | Statistics Presentation
tative Reasoning -Average & spread
Patternsand | -Number Complete
Predicting/Induct | Sequences Sequence Inductive
ive Reasoning -Arithmetic/ Learning Model | (On-going)
Geometric Seq
Geometry -Polygons -CA Complete
Spatial -Areas and -Van Heile (On-going)
Reasoning Perimeter -CRA
Logical Mathematical | - Conditional -CRA Complete
Reasoning Logic Statements -Van Heile
-Counting -CRA Complete
Combinatoric | Techniques
Probabilistic s -Combination -CA (On-going)
Thinking -Permutation -CRA
Probability -Simple (On-going)
Probability
Symbolic Algebra -Alg. Expressions (On-going)
Thinking
Problem Solving -Linear Equation (On-going)
Measuring Measurement - CERTTFINR THURQERG)
# IAN.CALANG |
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University of Southern Mindanao

Date:



https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

@ =08 == g O-—

— COUNTING BT TARULAN NETHOO "'.:;;T.::tm 1 el N
Z’}zw T B ] coal [ ao

w 8 \' i ——11
- -":i?-. ?Q jn.:;......_. I m—-munmn-

‘s.\ ‘: L

l u-':"-‘-‘\-—-.---
e e e e e . 0330.31]_ MR .‘“.'___ L3
] T *| . BBORRANRD E‘?.T—"L“‘ o ]

olo¥e 8 s ianl

e A -
- - pad ol P

anae [r—— d:—t*‘-a‘lﬁm
vye o B .l ltm\“

YovYeY . y—
YYRUAA ::: L") e "“ AR TRV T S
NREDRAA A--a R —— N —

v
== e SoEm—— Vg ~
l 3_ Q e B e et
— TRAmE
=3 g - a3
St e RIS I E-u '—uxv W
__“""“—t_; . T e R T B PR ‘1'——""--QI
mxtnl‘u‘a; ::::" ] : =
o = |
] (sl 0=
gg% n ﬂ-i g | M; b :

e . T T T T
Bovte | Sewher | bt | L | s | S T e —
© X A4 e ~2T
- | N

4N g—," -
Upeiin . ULMRA i o

Rt

1w
Ipehes . Bl W Ut

L dal s
“mow e e o

'
et
el —

Figure 14. Samples of developed LMs
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The initial review of the developed materials was conducted online, with PhD Mathematics
Education students serving not only as reviewers but also as critics who provided
suggestions for improvement. The validation process was conducted primarily face-to-face

with faculty members from the Department of Mathematics and Statistics, who served as
subject matter experts.
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The pilot testing of the developed LMs varied across groups. Some groups conducted pilot
tests with students in their respective schools. Others selected a small number of students
who shared similar characteristics with the target users to implement the materials and

determine whether, after using them, the students were able to answer the intended
pretest items, Revisions were made based on the results of these pilot tests,

For several groups, the initial implementation of the validated materials in the beneficiary
school functioned as pilot testing, with revisions undertaken topic by topic. Adjustments
were made including in the pacing of instruction and the number of activities assigned,
based on how students interacted with the materials in the preceding lessons.

Implementation of LMs

After the preliminary arrangements and school visits, implementation commenced in mid-
September 2026, with MST and PhD students taking the lead in deploying the (LMs) they
had developed, under the guidance of faculty members from the Department of

Mathematics and Statistics. The extension project team was allocated every Friday by the
partner school for the implementation of the LMs,
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Figure 15. PhD Ed and MST math students during deployment and implementation of LMs

At the start of deployment, several student difficulties in using the materials were
observed: /

* Numbered instructions were interpreted as test items to be answefed.
* Lettered examples were perceived as multiple-choice options:

* Black-and-white printing rendered color-highlighted im

: Tnistrative Officer
unnoticeable. e

UMﬁily of Southern Mindanao

Date:
These observations indicated underlying issues in reading comprehension and test-taking

habits. The LM writers suggested color printing to make important texts more noticeable.
Adjustments in numbering and formatting were also considered. However, upon reflection,
the original numbering and example formats were retained to address students’ tendency
to treat lettered items as multiple-choice options and to encircle answers mechanically
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without fully comprehending the instructions or content. Table 2 shows the schedule of

implementation of different LMs.

Table 2. Schedule of LM deployment and implementation
Mathematical Content Topics Dates Grade
Thinking Skill Implemented | Level
Number Sense and -Number September, Grades
Estimation Numbers and October 7-12

Number -Operations For
Sense Multiplication) Implementation
-Fractions For
Implementation
Proportional -Percents For
Reasoning Implementation
Relational Thinking | Sets -Sets and Set October, Grade
Operations November 8,10
Data Sense Making/ | -Descriptive | -Data October, Grade g
Quantita-tive Statistics Presentation November
Reasoning -Average & spread
Patternsand | -Number October, Grades
Predicting/inductive | Sequences Sequence November 11-22
Reasoning -Arithmetic/ For
Geometric Seq Implementation
Geometry -Polygons For
Spatial Reasoning -Areas and Implementation
Perimeter
Logical Reasoning | Mathematical | - Conditional For
Logic Statements Implementation
-Counting For
Combinatoric | Techniques Implementation
Probabilistic s -Combination For
Thinking -Permutation Implementation
Probability -Simple For
Probability Implementation
Symbolic Thinking | Algebra -Alg. Expressions For
Implementation
Problem Solving -Linear Equation For
Implementation
Measuring Measurement For
Implementation

Of the 11 targeted mathematical thinking skills, only four were fully implemented, The start
of implementation was delayed by one month due to the extended validation and revision
of the LMs and pretests, which took longer than anticipated. Additional factors also
contributed to the partial implementation of the developed LMs, includinhg class suspension
due to school district’s scheduled activities, cancellation of classes folloing an earthquake,
and shortened class periods due to armed conflict in a nelghg%rgn ‘g% e e
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The deployment of the learning materials was halted in November due to a land conflict in
a nearby barangay and a killing incident on December 2, 2025, along the road leading to
Salvacion. This decision was made to ensure that the safety of the graduate students and
faculty members actively participating in the extension program was not compromised. As
such many of the developed materials are still for implementation as shown in Table 2.

¥ PHILIPPINE NEWS AGENCY
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Figure 17. Newsclips of incidents that affected project implementation

Aside from the deployment of learning materials (LMs), a review in preparation for college
admission examinations was conducted for senior high school students. The Department
of Mathematics and Statistics provided review sessions on mathematics and quantitative
reasoning, aiming to improve students’ problem-solving skills and test-taking strategies.
Other test components, such as English and Science, were delegated to the school as it has
available teachers to handle these subjects. This collaborative effort provided a

comprehensive review experience and helped enhance students’ readiness and confidence
for college admission examinations,
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Figure 17. USM conducting a review for college admission tests

The school also requested assistance from the Mathematics and Statistics faculty
extensionists in training selected students for the Damath competitions, further
strengthening the collaboration between the university and the partner school while
providing students with opportunities to develop their mathematical and strategic skills.
This support helped enhance students’ computational skills, and strategic decision-making,
which are essential in mathematical problem-solving and competitive events.
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Outcomes of the Project

The targeted major outcome of this project is the enhancement of numerical literacy and

mathematics performance and among barangay high school students through the implementation
of the developed LMs

1. Improved overall performance of the target school and increase the chances of its senior

high school (SHS) students being admitted to the University of Southern Mindanao (USM).
* Improved numeracy

18
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14 13.20
12
10 9.00

8

6.13 5.84

6 4,97

4

2

0

Number Sense Quantitative Reasoning Data Sense-making

uPretest ® Posttest

Figure 18. Pretest and Posttest performance of students

2. Improved ranking in mathematics competitions

Y ¥ Place SINCRATLILATIONS ;
JURIE ALHEN SINDA 1ct Place
(AN KYLE SANTERVA SANNY GOMZ(\LGO JR.
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3. Enhanced potential for college admission

Data SY 2024-25 SY 2025-26
f % f %
Grade 12 Grad 23 19
Took the Exam 5 21.7 6 31.6
Passed USM CEE 2 40 6 100.0
Admitted to BS Program 2
Admitted to Associate Program 1
100.0
80.0
60.0
40.0
40.0 31.6
21.7
2
SY 2024.25 8Y 2025-26

Figure 19. Comparative performance of Senior HS students

¥ Took the Exam

® Passed USM CEE
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Extension Project Outputs

This project has produced the following outputs:
1. Developed and validated learning materials on at least ten topics

2. Three completed action research

3. One research article ready for journal publication submission

Improving Students’ Quenttatve Bense Madrg

-

e Raons Ca2 | Ly
Uave Vo A Merers
Namasem | Batiancs
Lewnnce C Yedug

Lty of Salern Mysiewe

G < M Ay W, e g ks e e
-—amcn-nnn—- Fowwwe shateriy laoe ARORes 0 vierdendng
NPACE NI TOOMN AYTODANS JPASNR BY FOPSMeTRg Nt SNy AW e
Coeng G, h‘-w-l--.m»mwd
TR e Bl 1ar Peen 5 bt e e Ted -
Sodenty -l " du&nﬂh&dw
m*-ancm.m&unh&mm
T shady st o Sl Dada iwme

" mu o u&u-n-\. Lweg 2 o

W00t et et | w3 30 e vatshe Tt revamerrat Bune bty be
1 Ot oA TR 0wy W 1 i 6 ST Gt et | e
o Awy s Lol ol

- v fwrr ot
T Drwtend aved SO AC0I O MO 1Y Dt AV e end M seae Ty
WO B of B Dk s Ao e 001 med owat Taan D 0 05 sovd of vepe o

(LN g ot o e

W Wt S itaten e e siw R0 a0l e Smae g (Wled) i
£OTI The aphot AN momtarng Bad At miado Aafking k afctve i
md*ﬂ-wwﬂdtuwm
Ofis o g dm-u-.-

Stabui rovdes Lot end nxdod ¢ sverpdoy Scuoen metey £ erebles pooghe i

o petere whsherobgn and Serdh Sa o ey Sedden o sew et W e bels of

ahaon viatales o ot rely stwad W s st e vy ot

AN seva maeng Mm‘nuuo“”d“l

ot W N 00wy Detralor Ursaps B

wnwnuwnwl”ﬁhuumm

RPN VT, 1 1Tad. FiRATt 3 es corelnom 3nd rwhe (Iedclors r Te (oSecied

etn On e ot haoel detn srme cwhing Swchens Blepiaieg anaurre s Sastey

e arn o s o Svba W nnl (rtm) el el Rt s aed s i stee) O8sreed
sepeanariatens of SAG AN a QUORS and abies Aagen st 2007 Fosta et 8 2021)

Fosewe ey sheosts stugie oy Bevse iy Gt e SSoles @ ConeCIng

P A, ) Ry VAW

0 0 SR (LRI FUN S e S 0T N3 e U5 9 1 P

-“-c— mmmummw.”

] comcag iy -~y

mm‘ X e G ) g -Mw

o Gty oG W G Wi e Ay

m 7000 osnwtw N0 Cvegw e, ”ﬂm-n”-huhm i

aaiere S Per o
dv“---
Qv whwens il e T

—IM Mw“umwumnﬂ
stpched (L & Loe, 2006 Moowaty 005 Ressarcn moents fhar Sutonm s mose
Ehlvety WIS CUTERE COPUELS B¢ LIUREn Owe IS LAG0er B Sanepoatie etent
Tal Wy P 1 crwms o nlmmadion Gty Chamer sl J017 Sefvpmmntes of of
20) SEpemy movkeonng wik pudvd reene of NSOty (0AF) = 8 fom of

foe-wm ety el dwe

e mng W B e ddeels el chaetes siegeslcen of guote et
COMPLENINNN DIOSANTS e COMPITR DAY QUONT 20 and Saady cARGNET Oraphs o
30 s eSSy whit rekag T (oS 16 Wert end

Ths srvemes Tael Shader®s ae (roveind srugh Jte b armass Gaded et wilh Tesdack
v gamdaly mlerat WARAOMY 5 Day Oowitp mbgendens m aeping el

et

Figure 20. Research article from extension project for journal publication
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TO WHOM IT MAY CONCERN:

THIS IS TO CERTIFY that the extension project titled “Strengthening Barangay High
Schools: Validation and Implementation of Representation-Based Learning Materials for
Independent Study of Mathematics in Remote Schools (AY 2025-2026)”, implemented by
the University of Southern Mindanao at Salvacion High School, Matalam, Cotabato, has fully
met and satisfied all the prescribed guidelines, standards, and requirements set forth under
JC3 CMO No. 18, Series of 2025,

THIS IS FURTHER TO CERTIFY that, having successfully fulfilled the prerequisite
monitoring and implementation compliance metrics under the aforementioned Joint
Circular/CMO guidelines, the project was deemed ELIGIBLE for the conduct of the official
Client Satisfaction Survey (CSS).

THIS LIKEWISE CERTIFIES that the Terminal Report for the project was officially
completed, submitted, and duly received on time by the Extension Services Office in
accordance with institutional schedules and project reporting timelines.

The project obtained a total of 87.2 points out of the maximum score of 200 points, based
on the results of the official Client Satisfaction Survey (CSS) conducted among the target

beneficiaries.

Attached herewith is the official summary of the CSS Resuits conducted among the target
beneficiaries.

L7

GLYN B. GABANO-MAGBANUA

Director, Extension Services Office
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I.4. Linkages with local, national, foreign, and non-governmental agencies are

institutionalized.

© university of Southern Mindanao - Extension Services Office Linkages

ee

Year 2023

« 10th Fleld Artilery (ROLLING THUNDER) Battalion

« Local Gavernment Unit {LGU) of Antipas

« Barangay Locol Government Undt (BLGU) of Balabog, Kidapawan City
« College of Busness, Development, and Economics (CBDEM)

« Department of Trade and industry (OT1-XN)

« Food and Agriculture Organization (FAQ) of the Unded Nations (UN)

« International Cormmitiee of the Red Cross (ICRC)

« lranun Peace and Development Coundll (IPDC)

o Local Government Unit {LGU) of Kidapawan City

« Philippine National Police Training Service (PNPTS)

« Department of Agriculture (DA)

« Provincial Government of Cotabato

o Lesgue of Mayors of the Philippines (LMP}- Cotsbato

« Provincial Agricultural and Fishery Council (PAFC)

« Regional Agnculture and Fishenies Extension Network (RAFEN)

« Cooperative Dovelopment Authonty (CDA-XIL)

« Inter-cultural Organization’s Network for Solidarity and Peace (ICON-SP)

« Philippine Rural Reconstruction Movement (PRRM)

** https://www.usm.edu.ph/rde/vp/eso-who-we-are-what-we-do-our-services/#1668860211034-8ba42b7d-10a4
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o University of Southern Mindanao — Extension Services Office Linkages

2025 2024 2023 2022

Year 2024

« Iranun Peace and Development Council Philippines (IPDC)

« Food and Agriculture Organization (FAO) of the United Nations (UN)
« National Police Training Services (PNPTS)

« Local Government Unit (LGU) of Kidapawan City

« International Committee of the Red Cross (ICRC)

« Cooperative Development Authority (CDA-XII)

« 10th Field Artillery (ROLLING THUNDER) Battalion

« Philippine Rural Reconstruction Movement (PRRM)

« Department of Trade and Industry (DTI-XII)

« Kabacan Moro Women Organization, Inc. (KMWOI)

2025 2024 2023 2022

Year 2025

« Carmen National High School- Senior High School

« Agriculture and Fisheries Resources Research Development and Extension Network (AFRRDEN)
« Inter-cultural Organization’s Network for Solidarity and Peace (ICON-SP)

« Caritas Kasunayan Village

« Nagasat a Mannalon Irrigator’s Association (NAM-1A)

« National Irrigation Administration — Kabacan River Irrigation System (NIA-KABRIS).

I Nangaan National High School I

« SOCCSKSARGEN Agriculture, Aquatic and Natural Resources Research and Development Consortium

« Local Government Unit (LGU) of Kabacan

I « DepEd- Schools Division of Cotabato Province I

» DepEd- Schools Division of Kidapawan City
« Malapatan Multi-purpose Cooperative (MMPC)

« Fundacion Accion Contra el Hambre- Action Against Hunger
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USM by:

G
Superintendent, DepEd Cotabato Division

SDO-Cotabato by:

MEMORANDUM OF AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:

This Memorandum of Agreement made and entered into by and between:

UNIVERSITY OF SOUTHERN MINDANAO (USM), a level IV state University, created
and operating under Republic act No. 763, s. 1952, as amended and Presidential Decree No.
1312, 5. 1978 with a principal office and postal address at Bai Matabay, Plang Avenue, Poblacion,

Kabacan, Cotabato, represented herein by its President, JONALD L. PIMENTEL, PhD,
hereinafter referred to as the “USM-Kabacan";

-and-

Schools Division Office of Cotabato (SDO-Cotabato), a DepEd division of schools, with
principal office address at Cotabato Province Capitol Compound, Amas, Kidapawan City
represented herein by ROMELITO G. FLORES, CESO V, School Division Superintendent,
Cotabato, hereinafter referred to as "SDO-Cotabato”.

Jointly, the USM and the SDO-Cotabato herein referred to as “PARTNERS”.

WHEREAS, the SDO-Cotabato, supports schools and learning centers and enables them
to deliver accessible and quality education to the community it serves, by implementing education
plans and policies, monitoring implementation of curriculum standards and providing instructional
supervision and/or technical assistance and building communities of good practices, ensuring
equitable distribution and allocation of resources while establishing linkages among educational
stakeholders;

WHEREAS, the SDO-Cotabato recognizes the importance of developing innovative

approaches to support student leamning, especially through independent study and localized
instructional materials in mathematics;

WHEREAS, the SDO-Cotabato recognizes the need for self-learning instructional
materials and capacity building in the development of instructional materials and action research;

WHEREAS, the USM is a government institution of higher learning established in 1952 by
Bai Matabay Plang, a state University with four mandated functions, namely: instruction, research,
extension, and production;

WHEREAS, the USM through its College of Science and Mathematics and the University
Extension Services Center, aims to uplift education in underserved communities through
research-based extension services;

WHEREAS, the USM, as an academic institution, through the Office of the University
Extension Services Center, supports SDO-Cotabato through capacity-building, instructional
material development, and research-based extension activities;

NOW THEREFORE, for and in consideration of the foregoing premises and strong
commitment of PARTNERS to advance the quality of education in the region, PARTNERS hereby
agree to collaborate in the planning implementation, and evaluation of the said extension project
under the following provisions:
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USM by:

SDO Cotabato by:

PhD

President

Superintendent, DepEd Cotabato Division

Section 1. Scope of Work/Description of the Project

:’ARTNERS hereby undertake the implementation of Extension Project with the title
Strengthening Barangay Schools: Validating and Implementing Representation

Approach-Based Learning Materials for Independent Study of Mathematics in Remote
Schools” with an approved budget of PhP 60,000.00.

Section 2. Obligations of UNIVERSITY OF SOUTHERN MINDANAO
The USM shall:

1. Conduct extension activities with permission and proper consultation with concerned and

target participants;

2, ggm capacity-building activities and workshops for mathematics teachers of SDO-

3. Lead the development, validation, and pilot-testing of representation approach-based
Leaming Activity Pages (LAPs);

4. Provide technical and academic expertise in instructional material development and
implementation;

5. Facilitate monitoring and documentation of the project outcomes and leaming impact;

6. Share results of the implementation with relevant stakeholders and propose scaling
strategies where applicable.

Section 3. Obligations of the Schools Division Office of Cotabato
The SDO-Cotabato shall:

1. Recommend beneficiary schools for the extension project.

2. Advise school heads to designate participating mathematics teachers and ensure their
attendance in training and project-related activities.

3. Ensure that school heads provide the necessary venue and support for workshops,
validation, and pilot-testing activities.

4. Encourage collaboration among teachers in developing and refining LAPs.
5. Provide feedback and reflections on the implementation to guide project refinement.

6. Ensure the dissemination and sustained use of validated materials within the school.

Section 4. Amendments

No amendment or modification of any of the terms and conditions of this Agreemeqt shall be valid
unless evidenced by a written Agreement executed by the parties' respective authorized
representatives.

Section 5. Arbitrary Clause

If any dispute or difference of any kind whatsoever shall arise between the parties in connection
with the implementation of this Agreement, the parties shall make an effort to resolve such dispute
or difference by mutual agreement. Accordingly, the parties may resort to court only after all efforts
to settle the dispute amicably have been exhausted.
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Section 6. Binding Effect

This Agreement shall be effective immediately upon signing hereof and shall remain in full force
and effect for the activities under this Agreement until 2026, unless sooner terminated in writing
by either of the parties with written consent from the other party and subject to yearly evaluation.

IN WITNESS WHEREOF, the parties, through their respective representatives, have
hereunto affixed their signature this day of , 2025 at )
Cotabato, Philippines.

SCHOOLS DIVISION OFFICE OF COTABATO  UNIVERSITY OF SOUTHERN MINDANAO
(SDO-C ATO) (USM)

PhD
Superi ent, DepEd Cotabato DM.I;T President

SIGNED IN THE PRESENCE OF:

Lkt 7er,
LEORENCE C. TANDOG, PhD DEBBIE MARIE B. ygﬁsz PhD

VPAA/Extension Project Leader VP RDE
w (W]
PHILIP LESTER P. BENJAMIN, PhD GL
CSM Dean ESO Director

Mﬁm
thematics

Juvy ITURA , EdD
EPS - LRMDS
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ACKNOWLEDGMENT
REPUBLIC OF THE PHILIPPINES)
Municipality of §abacan. Cotabato o o
BEFORE ME, a Public, for and in the Municipality of Kahacan, Cotabzic | this
—dayof 2025, personally appeared:
ID No. Issued on/Issued at

ROMELITO G. FLO! CESOV

JONALD L. PIMENTEL, PhD _P13%0w08 3t o1, toia [PHA o

Known to me are the same person(s) who executed the foregoing Memorandum of
Understanding and they acknowledged to me that the same is of their own will and voluntary act
and deed and that of the institutions they represent.

The foregoing instrument refers to a Memorandum of Understanding (MOU), consisting of
three (4) pages, including the page in which this Acknowledgement is written, signed by the
parties, including their instrumental witnesses on each and every page thereof and sealed with
my Notarial Seal.

WITNESS MY HAND AND SEAL, on the date and place above written.

NOTARY PUBLIC
Doc. No. 2&‘. qt(."hmm
Page No. _7¥; m“mw 0 -
Book No. ,”“wm :& b S

Series of 202%
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OUTCOME/S

0O.1. Priority and relevant extension projects and activities are conducted.

1. Terminal Report

Strengthening Barangay High Schools: Validation and Implementation
of Representation-Based Learning Materials for Independent
Study of Mathematics in Remote Schools

Leorence C, Tandog, Ph.D,
Project Team Leader

Funded by

USM Fund 102

Terminal Report

March 2026

UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato



https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

ABSTRACT

Strengthening Barangay High Schools: Validation and Implementation of Representation-
Based Learning Materials for Independent Study of Mathematics in Remote Schools

Project members: Leorence Tandog, Sandra Nanding, Philip Lester Benjamin, Jupiter Pilongo, Rowel
Madio, Lawton John Yabes, Dominic Carajay, Lidey Sultan, Debbie Marie Verzosa, Jonald Pimentel,
Leonard Paleta, Anna Jean Garcia, Daryl Mae Mamon, Jeaneth Licaros, Roel Valenton, Jennifer Pama,
Arnel Toledo, DOST-SEI Project Strand-N Scholars, MST and PhD Ed Math Students

This extension project aimed to improve mathematics learning in barangay high schools,
with Salvacion High School in Cotabato serving as the primary beneficiary, through the
development and implementation of representation-based, self-instructional learning materials.
The project responded to persistent challenges faced by barangay high schools in the Philippines,
including the shortage of qualified teachers, limited instructional resources, and consistently low
performance in national achievement assessments. It built on a research initiative launched in 2021
thatintroduced representation-based instructional materials, which demonstrated positive effects
on students’ understanding of mathematics and science.

The project engaged faculty members and graduate students from the PhD in Education
and MST in Mathematics programs in collaborative lesson study, materials development, and
action research. A systematic implementation process was followed, which included baseline data
collection, teacher training, material development, validation and refinement, and classroom
implementation. As a result, the project produced Learning Activity Pages (LAPs) designed to

support independent learning and address identified learning gaps in mathematics in a remote
area.

The implementation was conducted at Salvacion High School with the active support of the
teachers and the school heads. The effectiveness of the intervention was assessed using pre- and
post-tests on mathematical achievement and numeracy, student feedback, and teacher
observations. Findings indicated a significant improvement in the numeracy skills of the student
respondents, particularly in the various mathematical thinking skills. Moreover, the school
beneficiary demonstrated enhanced overall performance, as reflected in their better rankings in

district-wide competitions and increase in the number of senior high school students who qualified
to enroll at USM based on USMCEE score.

The results of the project provided empirical evidence to support further refinement and
possible scaling of the developed materials for use in other low-resource educational settings.
Overall, the project contributed to the advancement of inclusive, equitable, and quality education

by empowering students and teachers through accessible, research-based, and context-
responsive learning resources.

.

Keywords: Representation-Based Learning, Self-Instructional Materials, Learning Activity Sheets,
Mathematics Education, Barangay High Schools
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|
UNIVERSITY OF SOUTHERN MINDANAO @ P
Kabacan, Philippines L

A. BASICINFORMATION

Strengthening Barangay High Schools: Validation and Implementation of

1. Thia Representation-Based Learning Materials for Independent Study of
Mathematics in Remote Schools
2. Status OOngoing O Completed
3. Project Leader Dr. Leorence C. Tandog
Study Leader College of Science and Mathematics
Email Address ktandog@usm.edu.ph
Contact Number 09466115568
4 LeadUnit/College | cojiage of Science and Mathematics
Collaborating
Unit/College DepEd Cotabato Division
5- Category O Program & Project O Study
6. Classification O Research 0 Development B Extension
O Pilot Testing
g Bas;'c‘e d O Prototype Development
a4 O Tech. Promotion/Commercialization

7. Thematic Area

© Quality Learning, Skills Development, and Literacy

O Social Development, and Strong Institutions

O Preservation of Culture

O Environmental Protection, Conservation, and Risk Reduction
O Food Security and Poverty Reduction

[ Good Health and Well-being

O Innovations in Science, Engineering, and Technology

[ Sustainable Entrepreneurship and Management

[ No Poverty [0 Reduced Inequalities
0 Zero Hunger [ Sustainable Cities & Communities
0 Good Health & Well-Being [ Responsible Consumption &
8 Coskilnibla and g Quality Educa.tlon Production .
Develop . Gender Equality 0O Climate Action
Goals 0O Clean Water & Sanitation [ Life Below Water
0 Affordable and Clean Energy O Life on Land
0] Decent Work & Economic Growth | [ Peace, Justice and Strong
O Industry Innovation & Institutions
Infrastructure [ Partnership for the Goals
9. Project Duration One year
10, Project Location | psavaiam Cotabato
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TERMINAL REPORT

B. TECHNICAL DESCRIPTION
1. Rationale / Significance

Rationale

The performance of Philippine barangay high schools has long been perceived as inferior
due to persistent challenges—foremost among them is the lack of qualified teachers. Teacher
shortage is a critical issue in many rural areas globally but is particularly acute in barangay
schools. These institutions often serve as entry points for novice teachers who are frequently
assigned to teach out-of-field subjects due to staffing limitations and the small number of class
sections typically offered in remote locations. Serving predominantly underprivileged and

marginalized communities, barangay schools are often overlooked in favor of larger, better-
resourced institutions.

In 2021, our team initiated a multi-dimensional response to the urgent educational
disruptions brought about by the COVID-19 pandemic. This involved the development of
instructional materials and technological tools designed to support student learning under
constrained conditions. We introduced teaching innovations that featured interactive
elements, visual aids, and manipulable representations. These efforts resulted in notable
improvements in students’ understanding of mathematics and science concepts,

Building on the success of that initiative, faculty members and graduate students from the
PhD in Education and MST major in Mathematics programs engaged in a collaborative lesson
study. This led to the development of research-based lessons and Learning Activity Pages
(LAPs) that employ multiple representational approaches. These materials are designed to

enable students to grasp essential concepts and skills even with minimal teacher supervision—
or in the absence of a teacher altogether.

With these resources now prepared for validation, this extension project seeks to address the

unique educational challenges faced by barangay schools through their strategic deployment
and use.

Significance

This extension project was significant in addressing the persistent teacher shortage in
barangay schools through the development of learning materials (LMs) that support
independent learning. These materials were contextualized to reflect the realities of local
school settings and the mathematical deficiencies of target learners, making them more
relevant and responsive to the needs of barangay students. The initiative contributed to the

long-term improvement of barangay high schools by enhancing instruction through the use of
high-quality, research-based resources,

In addition to promoting content mastery, the materials foster lifelong learping by
integrating soft skills such as number sense, critical thinking, problem-solving,|and self-
efficacy. These competencies continue to prepare students for real-weeld ch

academic success. The project also aimed to enhance students’ changgsefad ARCGALANG

Chief AdmiMistrative Officer
University of Southern Mindanao
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tertiary education, a critical pathway to socio-economic advancement and improved quality
of life, particularly for learners in remote areas.

Grounded in lesson study and collaborative educational research conducted by faculty
members of the Mathematics Department and graduate students, the project supported
professional development and strengthened academic-community partnerships.

Furthermore, this initiative aligned with the broader goal of achieving inclusive and
equitable quality education. The approach and materials can be adapted for use in other low-
resource schools across the country, positioning the project as a potential model for broader
implementation. By supporting barangay high schools, this project helps ensure that Filipino

learners have access to meaningful and quality learning experiences, regardless of their
geographic location.

Objectives

This project aimed to enhance the mathematics education received by students in barangay

high schools in DepEd Cotabato with the use of carefully designed and validated self-
instructional LMs.

The specific objectives of the extension project were to:

1. strengthen mathematics teachers’ capacity to develop representation-based, self-

instructional materials and to conduct action research or design-based research using these
materials;

2. engage teachers in the collaborative development of research lessons and the design of
self-instructional learning materials (LMs) in the form of Learning Activity Pages (LAPs);

3. validate, pilot-test, and refine activity sheets to effectively facilitate independent learning
of mathematics concepts and skills;

4. enhance mathematics performance and numerical literacy among barangay high school

students through the implementation of action research using the developed instructional
materials; and

5 improve the overall performance of the target school and increase the chances of its senior
high school (SHS) students being admitted to the University of Southern Mindanao (USM).

2. Review of Related Literature

Barangay high schools, formerly known as barrio high schools, were established in 1964 to
provide wider access to secondary education (Orata, 1979). Since then, additional barangay
high schools have opened with the passage of RA 6054, or the *Barrio High School Charter” in
1969. The establishment of barangay high schools is considered as equalizin opportunity for
all Filipino children to access education regardless of their place of residente or economic
condition. CERTIFI{R TRUE COPY:
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The performance of Philippine barangay schools has always been viewed to be inferior. In
1987 the Department of Education (DepEd) temporarily halted the opening of barangay high
schools with acknowledgement that the quality of instruction in most of the barangay high

schools suffered as evidenced by poor results in national achievement tests (DepEd DO 6g, s.
1987).

Self-regulated and independent study is vital in cases where teachers are not available to
facilitate learning. Effective LMs significantly support independent learning since resources
that can be learned without needing the assistance of a teacher can empower students to take
control of their studies, learn at their own pace, and develop self-discipline and independent
thinking. Research shows that supplemental printed materials significantly facilitate
successful learning of math concepts (Brown and Gilmer, 2009) and self-instructional worked

examples are effective in the development of both conceptual and procedural knowledge
(Sheldon, 2013).

In 2021, we initiated a multi-dimensional approach to respond to the challenges that
emerged from the urgent educational adaptations driven by the pandemic through material
and technology tools development (Tandog & Verzosa, 2021). Our project introduced
teaching innovations that utilized interactive elements, visual features, storytelling, and
manipulable representations. Various studies have shown that these features and tools
enhance learning (De las Pefias & Bautista, 2008), facilitate visualization (Taka, Taka, &
Budinski, 2010), and develop creativity (Shelomovskiy & Nosulya, 2012). Representation is an
important element in the study of mathematics and is considered at the heart of cognitions
associated with mathematical activity (Kaput, 1987).

3. Methodology
A. Development Phase:
1. Baseline Data Collection / Needs Assessment

Surveys were conducted on school performance and admission SHS graduates to college
to profile Salvacion High School. Ocular visits and interviews with teachers and school
heads assessed existing learning resources, identified students’ learning gaps, and
considered contextual factors for Project implementation. A diagnostic pretest was also
administered to determine specific student needs to guide material development.

2. Planning and Training

An orientation introduced project goals, and the learning needs to be addressed. Training
was conducted on the representation approach, scaffolding techniques, action research,
and design-based research to Support teachers in material development. Plans of

activities for developing, reviewing, validating, and pilot-testing instrctional materials
were prepared. CERTI TRUE COPY:

ARGIE W\ BUTUAN-GALANG
3. Development, Validation, Pilot Testing, and Refinement - Chief Adthinistrative Officer

University of Southern Mindanao
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faculty of the Mathematics and Statistics Department as subject experts. Faculty and
students validated the content, and pilot testing involved selected high school students
to assess engagement and learning outcomes. Materials were refined using feedback

from needs assessment, validation, and pilot testing to suit students’ capabilities and
curriculum requirements.

4. Packaging and Reproduction of LAPs

Final layouts considered cost-efficiency, readability, and usability. LAPs were reproduced

for target beneficiaries, and implementation feedback informed refinement for potential
future use, patenting, and wider dissemination.

C. Implementation Phase

The project was implemented at Salvacion High School, an annex of Kibia High School.
Support was provided to teachers and the TIC during student engagement, outputs were

evaluated to guide ongoing support, and action research assessed improvements in
learning outcomes.

D. Evaluation Phase

Project effectiveness was measured through comparison of pretest and posttest scores,
student outputs, and teacher observations. Student feedback was gathered through
interviews and focus groups. Impact on school operations was assessed via principal and

teachers' narratives on how the materials addressed teacher scarcity and improved school
performance.

4 Results and Discussion

Baseline data

An ocular site visit and interviews conducted with the teachers and the former Principal of
Salvacion High School at the start of the extension project revealed critical gaps in
instructional support for mathematics education. One of the most pressing issues identified
was the lack of learning resources, particularly in mathematics, as the Department of
Education (DepEd) has been unable to provide textbooks for the subject. Additionally, it
was found that none of the teachers in junior high school specialized in mathematics.
Instead, mathematics classes are handled by teachers with academic backgrounds in

Science and Filipino, underscoring the urgent need for subject-specific instructional
support.

CERTIFIEQ TRUE COPY:
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G~
Figure 2. MST Math students and Salvacion HS teachers during initial site visit

Secondary data on the results of the Rapid Mathematics Assessment (RMA) for Grades 7—
10 at Salvacion High School revealed that none of the students in the partner school
demonstrated proficiency in the cognitive domain at their current grade level. This finding
aligns with the recently released EDCOM 2 report, which indicated that only 0.40% of Grade
12 students in the Philippines attained the minimum level of competency (Second
Congressional Commission on Education [EDCOM I1), 2026). The RMA further revealed that
most of the target students, despite being In high school, possess mathematics
competencies equivalent to Grade 2 level, with the highest observed competency reaching
only up to Grade 4 level,
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Figure 2. Rapid Mathematics Assessment Result for Grades 7-10,

A diagnostic test was administered to Grades 7-10 students to assess their number sense

across three key categories: Numbers; Operations and Computational Estimation; and
Data Sense Making.

Chief Ad
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The results of the diagnostic tests, as shown in Figure 4, indicate overall low performance,
underscoring significant gaps in foundational mathematical understanding and reasoning.
Particularly low performance was observed in the domain of numbers, where several high

students still showed difficulty in reading and writing numbers and in identifying place
values,

100

80

60

40

0
Numbers Operations  Computational  Data Sense
Estimation Making

Figure 4. Average Percent Scores of Students in Diagnostic Test Items

A separate diagnostic test was also conducted to Senior High School students to determine
their potential of passing a college admission test, particularly, the USM CEE. Of the 31
students, only 5 (16.2%) could potentially pass the set percentage cut-off score for board
courses, another 5 (16.1%) for board courses while the majority (21 or 61.796) would not

qualify to any programs based on their performance on the test that included items that
best predict USM-CEE.

Figure 5. Percent Distribution of Respondents According to their Potential
Performance in USM-CEE
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Figure 6. Salvacion HS senior high school students taking the diagnostic test

Overall, the performance results from the various assessments are consistent with the
findings of the EDCOM 2 report and reveal a pressing need to strengthen mathematics
instruction in the identified partner school. These findings validate the focus of the
extension project on developing representation-based, self-instructional LMs designed to
reinforce foundational skills and promote independent learning. The targeted
interventions, implemented through Learning Activity Pages (LAPs), aim to address these
deficiencies systematically beginning with number concepts and progressing to operations

and estimation within meaningful problem contexts, ultimately extending toward higher-
order mathematical thinking skills.

A meeting was conducted in August 2025 with the newly assigned principal of Salvacion
High School, followed by a separate meeting in September 2025 with the teachers, to orient
them on the extension project, the results of the diagnostic assessments, and the
developed instructional materials intended to improve students’ mathematics
competency. They were also informed about the proposed interventions and the ways in
which they could assist and collaborate, particularly in conducting action research. A

personal invitation to participate in the capacity-building program on instructional material
(IM) development was likewise extended during these meetings.
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Figure 8. Orientation meeting with Salvacion HS teachers.
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Capacity Building of Teachers

This project started with the enhancement of teachers’ capacity in instructional material
development and the conduct of action research as essential inputs to the implementation
of the extension program. To achieve this objective, two seminar-workshops were
conducted, with participants including graduate students engaged in curriculum
development, teachers from the extension site, and other interested educators.

The first was a two-day seminar-workshop designed to strengthen three key areas of
professional growth: instructional material development using representation-based
approaches, the conduct of action research, and an understanding of design-based
research. The seminar was carefully structured to enable participants to develop effective
curriculum materials while simultaneously engaging in action research to improve
instructional practice. Design-based research was introduced to equip participants—
particularly the graduate students—with the research skills necessary for the continuous
refinement of the developed materials for wide-scale distribution.

EMPOWERING EDUCA TORS CRAFTING
LEARMING MATERLALS AND ¢
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"
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Figure 9. Seminar-workshop publication material and attendees

The seminar provided a space for participants to collaborate, share ideas, and create
instructional tools they can apply in their own classrooms, and possible action research
while implementing the innovations. The seminar workshop was attended by 72 teachers
who highly rated the various aspects of the seminar with an overall rating of 4.71 (excellent).

It also contributed to professional growth of teachers, including those from the beneficiary
school with the PRC approved 8 CPD points for the seminar.
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Figure 10. Seminar participants presenting their developed LM and
collaborating for possible action research

The second workshop seminar was conducted as result of some challenges in the initial
implementation of the LMs developed. Some students have difficulty reading texts and
understanding activity instructions. There also seemed to be other preferences for
learning. This seminar explored alternative pathways to numeracy and literacy. Still
grounded In the principles of the representation-based approach, it emphasized how
zines—small, self-published booklets—can serve as powerful tools to enhance both
numeracy and literacy development. Training participants explored how to design and
integrate zines into their teaching practices through hands-on activities such as creating
sample zines, collaborating with peers, and developing classroom applications that align
with curriculum goals. The one-day seminar workshop was awarded 4 CPD points by PRC,
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Figure 121. Seminar publication material and certificate awarded

By the end of the one-workshop, teacher participants were equipped with both theoretical
grounding and practical tools to implement zine-making as a pedagogical strategy that
bridges literacy and numeracy learning in innovative and meaningful ways. The seminar

workshop ended with presentation and critiquing of the zines developed by the
participants.
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Figure 12. Sample of zines produced by séminar paiipants

giving it an overall score of 4.88 (excellent), reflecting strong satisfaction

organization, and practical applicability of the activities. The bt

MARGIE M.
Chief Admistrative Officer
University of Southern Mindanao

Date:



https://uqac.usm.edu.ph/course/view.php?id=937#section-1

PARAMETER A: PRIORITIES AND RELEVANCE

Overall Training Evaluation Sheets has three themes:

1. Positive and Enriching Training Experience. Participants described the training as
enriching, insightful, and valuable, indicating that the session provided meaningful
learning experiences. Many reported gaining new knowledge and insights. The
creativity introduced with zines generated interest among participants in adopting
creative approaches as instructional tools.

2. Contribution to Professional Practice. Participants acknowledged that the seminar
enhanced their knowledge and skills, enabling them to improve and adapt their
professional practice. They noted that the session provided practical ideas and tools to
support their teaching, particularly in numeracy and literacy instruction,

3: Desire for Continuous Professional Development. Participants expressed strong
interest in attending additional seminars and training programs, particularly those
focused on strengthening pedagogy and instructional skills. They also suggested
incorporating digital or software-based demonstrations, such as Canva and other

applications, to better support teachers who prefer computer-based activities over
handmade outputs.

hb Ed Math Students

e ol <
Figure 23. Participants of the seminar-workshop with MST and P

Design, Development, Validation, and Development of LMs

The extension project initially intended to involve the mathematics teacher at the
beneficiary school; however, this did not materialize due to the absence of a designated
mathematics teacher. The design and development of the instructional materials were
therefore undertaken collaboratively by PhD and MST students, together with faculty
members from the Department of Mathematics and Statistics serving a§ subject matter
i CERTIFIER TRUE COPY:
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(Tandog & Verzosa, 2021), as well as on the initially developed LMs and the Professional
Learning Community (PLC) structure for lesson study and pedagogical sharing established
during the previous extension project (Tandog et al., 2022). The LMs prioritized the
development of mathematical thinking and skills, with curriculum content serving primarily
asavehicle for cultivating the identified competencies. This approach seeks to address gaps
in basic education, where instruction often tends to emphasize content coverage over the
development of mathematical thinking and conceptual understanding.

The developed materials emerged from research lesson study conducted by the assigned
groups and were guided by representation-based frameworks deemed appropriate by each
group, including the Multiple Representation Approach (MRA), Concrete—
Representational-Abstract (CRA), Representation Construction Approach (RCA), Concept
Attainment (CA), and other related approaches, as shown in the following table.

Table 1. Mathematical thinking skills and content coverage of developed LMs.

Mathematical Content Topics Framework Validation
Thinking Skill
Number Sense -Number - Complete
and Estimation Numbers and McKintosh/MRA
Number -Operations -Array Models (on-going)
Sense Multiplication)
-Fractions -RCA Complete
Proportional -Percents -Proportional Complete
Reasoning Thinking
Relational Sets -Sets and Set -RCA Complete
Thinking Operations -CA
Data Sense -Descriptive | -Data Microlearning Complete
Making/ Quanti- | Statistics Presentation
tative Reasoning -Average & spread
Patternsand | -Number Complete
Predicting/Induct | Sequences Sequence Inductive
ive Reasoning -Arithmetic/ Learning Model | (On-going)
Geometric Seq
Geometry -Polygons -CA Complete
Spatial -Areas and -Van Heile (On-going)
Reasoning Perimeter -CRA
Logical Mathematical | - Conditional -CRA Complete
Reasoning Logic Statements -Van Heile
-Counting -CRA Complete
Combinatoric | Techniques
Probabilistic s -Combination -CA (On-going)
Thinking -Permutation -CRA
Probability -Simple (On-going)
Probability
Symbolic Algebra -Alg. Expressions (On-going)
Thinking
Problem Solving -Linear Equation (On-going)
Measuring Measurement - CERTTFINR THURQERG)
# IAN.CALANG |
Chief Administrative Officer
University of Southern Mindanao

Date:
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Figure 14. Samples of developed LMs
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The initial review of the developed materials was conducted online, with PhD Mathematics
Education students serving not only as reviewers but also as critics who provided
suggestions for improvement. The validation process was conducted primarily face-to-face

with faculty members from the Department of Mathematics and Statistics, who served as
subject matter experts.
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The pilot testing of the developed LMs varied across groups. Some groups conducted pilot
tests with students in their respective schools. Others selected a small number of students
who shared similar characteristics with the target users to implement the materials and

determine whether, after using them, the students were able to answer the intended
pretest items, Revisions were made based on the results of these pilot tests,

For several groups, the initial implementation of the validated materials in the beneficiary
school functioned as pilot testing, with revisions undertaken topic by topic. Adjustments
were made including in the pacing of instruction and the number of activities assigned,
based on how students interacted with the materials in the preceding lessons.

Implementation of LMs

After the preliminary arrangements and school visits, implementation commenced in mid-
September 2026, with MST and PhD students taking the lead in deploying the (LMs) they
had developed, under the guidance of faculty members from the Department of

Mathematics and Statistics. The extension project team was allocated every Friday by the
partner school for the implementation of the LMs,

CERTIFIEINTRUE COPY:
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’ - l‘/' ',.l . ! :
Figure 15. PhD Ed and MST math students during deployment and implementation of LMs

At the start of deployment, several student difficulties in using the materials were
observed: /

* Numbered instructions were interpreted as test items to be answefed.
* Lettered examples were perceived as multiple-choice options:

* Black-and-white printing rendered color-highlighted im

: Tnistrative Officer
unnoticeable. e

UMﬁily of Southern Mindanao

Date:
These observations indicated underlying issues in reading comprehension and test-taking

habits. The LM writers suggested color printing to make important texts more noticeable.
Adjustments in numbering and formatting were also considered. However, upon reflection,
the original numbering and example formats were retained to address students’ tendency
to treat lettered items as multiple-choice options and to encircle answers mechanically
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without fully comprehending the instructions or content. Table 2 shows the schedule of

implementation of different LMs.

Table 2. Schedule of LM deployment and implementation
Mathematical Content Topics Dates Grade
Thinking Skill Implemented | Level
Number Sense and -Number September, Grades
Estimation Numbers and October 7-12

Number -Operations For
Sense Multiplication) Implementation
-Fractions For
Implementation
Proportional -Percents For
Reasoning Implementation
Relational Thinking | Sets -Sets and Set October, Grade
Operations November 8,10
Data Sense Making/ | -Descriptive | -Data October, Grade g
Quantita-tive Statistics Presentation November
Reasoning -Average & spread
Patternsand | -Number October, Grades
Predicting/inductive | Sequences Sequence November 11-22
Reasoning -Arithmetic/ For
Geometric Seq Implementation
Geometry -Polygons For
Spatial Reasoning -Areas and Implementation
Perimeter
Logical Reasoning | Mathematical | - Conditional For
Logic Statements Implementation
-Counting For
Combinatoric | Techniques Implementation
Probabilistic s -Combination For
Thinking -Permutation Implementation
Probability -Simple For
Probability Implementation
Symbolic Thinking | Algebra -Alg. Expressions For
Implementation
Problem Solving -Linear Equation For
Implementation
Measuring Measurement For
Implementation

Of the 11 targeted mathematical thinking skills, only four were fully implemented, The start
of implementation was delayed by one month due to the extended validation and revision
of the LMs and pretests, which took longer than anticipated. Additional factors also
contributed to the partial implementation of the developed LMs, includinhg class suspension
due to school district’s scheduled activities, cancellation of classes folloing an earthquake,
and shortened class periods due to armed conflict in a nelghg%rgn ‘g% e e

MARGIE WN. UAN-GALANG
Chief Administrative Officer
University of Southermn Mindanao

Date:
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The deployment of the learning materials was halted in November due to a land conflict in
a nearby barangay and a killing incident on December 2, 2025, along the road leading to
Salvacion. This decision was made to ensure that the safety of the graduate students and
faculty members actively participating in the extension program was not compromised. As
such many of the developed materials are still for implementation as shown in Table 2.

¥ PHILIPPINE NEWS AGENCY

-

MILF commander, 6 others killed in N. Cotabato skirmishes Man shot dead while delivering live hoga

n Cotabato
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Figure 17. Newsclips of incidents that affected project implementation

Aside from the deployment of learning materials (LMs), a review in preparation for college
admission examinations was conducted for senior high school students. The Department
of Mathematics and Statistics provided review sessions on mathematics and quantitative
reasoning, aiming to improve students’ problem-solving skills and test-taking strategies.
Other test components, such as English and Science, were delegated to the school as it has
available teachers to handle these subjects. This collaborative effort provided a

comprehensive review experience and helped enhance students’ readiness and confidence
for college admission examinations,

CERTIFIRTRUE COPY:
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Figure 17. USM conducting a review for college admission tests

The school also requested assistance from the Mathematics and Statistics faculty
extensionists in training selected students for the Damath competitions, further
strengthening the collaboration between the university and the partner school while
providing students with opportunities to develop their mathematical and strategic skills.
This support helped enhance students’ computational skills, and strategic decision-making,
which are essential in mathematical problem-solving and competitive events.

Chief Admidstrative Officer
University of Southern Mindanao
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Outcomes of the Project

The targeted major outcome of this project is the enhancement of numerical literacy and

mathematics performance and among barangay high school students through the implementation
of the developed LMs

1. Improved overall performance of the target school and increase the chances of its senior

high school (SHS) students being admitted to the University of Southern Mindanao (USM).
* Improved numeracy

18

16.00

16
14 13.20
12
10 9.00

8

6.13 5.84

6 4,97

4

2

0

Number Sense Quantitative Reasoning Data Sense-making

uPretest ® Posttest

Figure 18. Pretest and Posttest performance of students

2. Improved ranking in mathematics competitions

Y ¥ Place SINCRATLILATIONS ;
JURIE ALHEN SINDA 1ct Place
(AN KYLE SANTERVA SANNY GOMZ(\LGO JR.

Chief Admifistrative Officer
University of Southern Mindanao
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3. Enhanced potential for college admission

Data SY 2024-25 SY 2025-26
f % f %
Grade 12 Grad 23 19
Took the Exam 5 21.7 6 31.6
Passed USM CEE 2 40 6 100.0
Admitted to BS Program 2
Admitted to Associate Program 1
100.0
80.0
60.0
40.0
40.0 31.6
21.7
2
SY 2024.25 8Y 2025-26

Figure 19. Comparative performance of Senior HS students

¥ Took the Exam

® Passed USM CEE
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Extension Project Outputs

This project has produced the following outputs:
1. Developed and validated learning materials on at least ten topics

2. Three completed action research

3. One research article ready for journal publication submission
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Figure 20. Research article from extension project for journal publication
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TO WHOM IT MAY CONCERN:

THIS IS TO CERTIFY that the extension project titled “Strengthening Barangay High
Schools: Validation and Implementation of Representation-Based Learning Materials for
Independent Study of Mathematics in Remote Schools (AY 2025-2026)”, implemented by
the University of Southern Mindanao at Salvacion High School, Matalam, Cotabato, has fully
met and satisfied all the prescribed guidelines, standards, and requirements set forth under
JC3 CMO No. 18, Series of 2025,

THIS IS FURTHER TO CERTIFY that, having successfully fulfilled the prerequisite
monitoring and implementation compliance metrics under the aforementioned Joint
Circular/CMO guidelines, the project was deemed ELIGIBLE for the conduct of the official
Client Satisfaction Survey (CSS).

THIS LIKEWISE CERTIFIES that the Terminal Report for the project was officially
completed, submitted, and duly received on time by the Extension Services Office in
accordance with institutional schedules and project reporting timelines.

The project obtained a total of 87.2 points out of the maximum score of 200 points, based
on the results of the official Client Satisfaction Survey (CSS) conducted among the target

beneficiaries.

Attached herewith is the official summary of the CSS Resuits conducted among the target
beneficiaries.

L7

GLYN B. GABANO-MAGBANUA

Director, Extension Services Office
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2. Quarterly Accomplishment Reports

UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato

Philippines

> EXTENSION SERVICES OFFICE

=

QUARTERLY MONITORING AND EVALUATION REPORT FOR EXTENSION

Strengthening gay High Is: Validation and Implementation of Rep Based Learning 17 Quarter T 3™ Quarter
ials for Independent Study of Mathematics in hook O 2™ Quarter O 4 Quarter
Leprense C. Tandgg, Debbie Marie B. Verzosa, Jonald L. Pimentel, Philip Lester P. Benjamin, Leonard M & Local Fund 101

Paleta, Anna Jean S. Garcia, Jupiter G Pilongg, Daryl Mae C Mamon, Rowel P. Madig, Roel S Valenton,
Sandra A. Nanding, Lawton John A. Yabes

O External

9% Completion (Cumulative) from the previous quarter: 0%
1. Building Capacity of | Training design, Conflict of Training will be
Teachers in Instructional | workshop schedule and schedule; conducted together
Material Development venue, committee in DepEd teachers with the next
(one day) charge, processed COPD 10% o% o% and faculty capacity-building o%
application were busy at activity to allow
the time, near more preparation
semester end time.
2. Development of Diagnostic test result,
Representation some baseline o Activity postponed
. . because the i .
Approach-Based information, PhD until capacity-
1 § e for 3 : 2 40% 0% o% training on AP A Y 0%
q identified topics 2 building training is
3 capacity must
Independent Learning of | for IM development and corme first completed.
Mathematics lesson study =
Prepared by: Noted by: Evaluated by: Concurred by:
LEORENCE C. TANDOG, PhD CHERIE C. MANGAOANG, PhD GLYN G. MAGBANUA, PhD DEBBIE MARIE B. VERZOSA, PhD
Project Leader College Extension Coordinator Director, Extension Services Office Vice President for Research, Development and
Extension
UNIVERSITY OF SOUTHERN MINDANAO
Kabacan, Cotabato
Philippines
EXTENSION SERVICES OFFICE
QUARTERLY MONITORING AND EVALUATION REPORT FOR EXTENSION
Strengthening 1gay High Schools: Validation and Impl ion of Rep ion-Based Learning & 1* Quarter O 3™ Quarter
ials for Independent Study of Math in R Schools [ 2™ Quarter 1 4™ Quarter

Leorense, C Tandeg, Debbie Marie B. Verzosa, Jonald L. Pimentel, Philip Lester P. Benjamin, Leonard M
Paleta, Anna Jean S. Garcia, Jupiter G. Pilongg, Daryl Mae C. Mamon, Rowel P. Madig, Roel S. Valenton,
Sandra A Nanding, Lawton John A. Yabes

E Local Fund 101
O External

% Completion (Cumulative) from the previous quarter: 0 %
1 Building Capacity of | Training design,
Teachers in Instructional | workshop schedule and
Matenal Development venue, committee in 10% 100% 10% None None
{one day) charge, processed COPD
application
2. Development of Diagnostic test result,
Representation Approach- | some baseline
Based Learning Materials information, PhD
for Indep ‘ng‘ L ing dent: id':ntiﬁed topics s <5p% 50% hlcrie Hans 25.84%
of Mathematics for IM development and
(two months) lesson study.
3 Validation and Packaging | validated and packaged
of Representation LMAPS
roach-Based Learnin
menals for Independeng 0% e 70% None Nene
Learning of Mathematics
(two months)
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UNIVERSITY OF SOUTHERN MINDANAO

Kabacan, Cotab
Kabacan, Cotabat

Philippines

EXTENSION SERVICES OFFICE ~

QUARTERLY MONITORING AND EVALUATION REPORT FOR EXTENSION

5 : Strengthening Barangay High Schools: Validation and Impl ation of Rep ation-Based L 8 . = 1" Quarter X 3™ Quarter

Project Title: Materials for Independent Study of hematics in Schools Pariod Coverad & 2™ Quarter O 4™ Quarter

Leorense C Tandag, Debbie Marie B Verzoss, Jgnald L Pimentel, Philip Lester P Benjamin, Leonard M & Local Fund 101
Proponent(s): Paleta, Anna Jean S. Garcis, Jupiter G. Pilonge, Daryl Mae C Mamon, Rowel P Madig, Roel S. Valenton, Fund Source ] External

Sandra A. Nanding, Lawton John A. Yabes

Accom % Problems Fund ,
vith Outputs Target (%) Actual (%) Compl:tion Encountered | Action Taken | Utilization semais by
Based on the Work Plan Schedule Based on the Milestone 4 g ) Evaluator
n the Workplan (Cumulative) (if any)

% Completion (Cumulative) from the previous quarter: 80%
Impiementation of Representation
Approach-Based Learning Deployment & use of .
Matenals for Improved Learning of 'LMAPS by target 15% 100% 95% None None 40%
General Mathematics (two months) | Deneficiaries

Prepared by

Noted by

Evaluated by

Concurred by:

LEORENCE C. TANDOG, PhD CHERIE C. MANGAOANG, PhD GLYN G. MAGBANUA, PhD DEBBIE MARIE B. VERZOSA, PhD

Director, Extension Services Office Vice President for Research, Development and

Extension

Project Leader College Extension Coordinator

3. Post-Activity Evaluation Reports
Overall Training/Activity Evaluation

Training Detail

Name of Empowering Educators: Crafting Learning Materials and Design Implementing Design-
Training: Based Action Research
Venue: USM Graduate School
Date: May 30-31, 2025
Particulars Weighted Verbal
Mean Description
Course Content and Structure
The objective of the activity was clearly stated at the beginning of the  4.96 Excellent
session
The sequence of the topics was easy to follow 4.84 Excellent
There was sufficient time allocated for each topic 4.52 Excellent
The content of the session was clear and easy to understand 4.88 Excellent
Training Activities
There was sufficient activities in the session 4.93 Excellent
The activities increased my knowledge and understanding
4.95 Excellent
The group activities encouraged my participation 4.81 Excellent
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Methodology and Materials

The instructional materials and presentation aids used helped me

understand the topic better 4.62 Excellent

The delivery method (e.g. lecture training, FGD, forum) was suitable 472 Excellent
for the activity

The delivery method assisted my learning and understanding 4.55 Excellent

Training Management Team, Facilities and Services

The activity was well-organized and facilitated 443 Very
Satisfactory

The secretariat was approachable and helpful 4.45 Very
Satisfactory

The venue was conducive for the activity 4.51 Excellent

Rating Scale: 4.50-5.00 Excellent, 3.50-4.49 Very Satisfactory, 2.50-3.49 Satisfactory, 1.50-2.49 Fair, 1.00-1.49 Poor
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Kabacan, North Cotabato

TRAINING COMPLETION REPORT

Report on non-degree training program (including seminars, conferences, workshops) conducted. This form should
be submitted by the training coordinator to the monitoring office (OED) not later than 1 week after the completion of
the training program.

Title Strengthening Barangay High Schools: Validating and Implementing Representation
Approach-Based Learning Materials for Independent Study of Mathematics in Remote
Schools
Budget P49,100.00 Fund Source USM Extension Office/
Math Department
Start Date May 30, 2025 End Date May 31, 2025
Venue Graduate School Hall, USM No. of Beneficiaries/ 70
Participants
Barangay Poblacion Municipality Kabacan
Province North Cotabato

Training Team/ Facilitators
Faculty of Mathematics and Statistics Department, and PhD/MST USM students

Sponsor/s

College of Science and Mathematics/Graduate School, USM

Resource Speaker/s Topic/s

Ms. Aurea Puyos Lecture 1: Action Research

Dr. lan June Garces Lecture 2: Writing Good Math Problems

Dr. Debbie Marie Verzosa Lecture 3: Development of Representation
Approach — Learning Materials

Dr. Leorence Tandog Lecture 4: Design — based Research

Dr. Anna Jean Garcia

Training Objective/s

Upon completion of this training program, participants will be able to:
1. Strengthen math teachers' capability to develop representation-based self-instructional materials.
2. Engage teachers in collaborative work of developing research lessons and Learning Activity Pages (LAPS).
3. Validate, pilot-test, and refine LAPs to efficiently facilitate independent learning of mathematics concepts and
skills.

4. Enhance mathematics performance and numerical literacy among barangay high school students through
implementation of LAPS
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TRAINING HIGHLIGHTS

A two-day training-workshop was successfully conducted on May 30-31, 2025, as part of the extension project aimed at
enhancing the capacity of mathematics educators in instructional material development. The event gathered over 70 participants
from various DepEd schools across Cotabato, comprising both graduate students and invited high school teachers.

The training formally opened with an inspirational message from Dr. Jonald L. Pimentel, President of the University of Southern
Mindanao (USM), who emphasized the university’s commitment to community engagement and excellence in teacher
development.

A total of four lectures and two hands-on workshops were delivered during the training. The first session featured Ms. Aurea
Puyos of Notre Dame of Kidapawan College, who provided an in-depth discussion on Action Research and its practical
application in the classroom. This was followed by Dr. lan June Garces of De La Salle University — Manila, who joined online
to conduct a session on Writing Good Math Problems, equipping participants with strategies to create engaging and thought-
provoking assessment items.

The succeeding lectures were delivered by USM faculty members. Dr. Debbie Marie Verzosa presented the third lecture on the
Development of Representation-Based Learning Materials, highlighting how visual and contextual strategies can support diverse
learners. The final lecture, jointly presented by Dr. Leorence Tandog and Dr. Anna Jean Garcia, focused on Design-Based
Research, emphasizing iterative processes for developing and refining instructional materials grounded in classroom realities.

Participants actively engaged in the interactive sessions and workshops, demonstrating enthusiasm and collaboration throughout
the event. The workshops provided opportunities for them to apply the concepts discussed, particularly in developing draft
Learning Activity Pages (LAPs) and research lesson components. Facilitation was led by the faculty of the USM Department of
Mathematics and Statistics, supported by selected PhD and MST students, ensuring a guided and enriching learning experience.

The training served as a significant step forward in equipping local teachers with both theoretical knowledge and practical tools
for improving mathematics instruction through research-based and student-centered learning materials.
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OVERALL COURSE DELIVERY
The table below highlights on the level of satisfaction as expressed b participants on the overall course delive

Rating Scale: 4.5 - 5.0 excellent (E), 3.50-4.49 Very satisfactory (VS), 2.50-3.49 Satisfactory (S), 1.50 - 2.49 Fair (F), 1.00-
1.49 Poor (P)
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Picture 1. Picture 2.

Lecture on instructional design using representation approach Participants collaborate actively during the hands-on
by Dr. Verzosa workshop session
Picture 3. Picture 4.

Workshop participants present their collaborative output to the | Group photo with participants and training facilitators from
group UsM

REMARKS/ PROBLEMS ENCOUNTERED/ ACTIONS TAKEN

Problems Encountered:
1. Unstable internet connection during the online session of Dr. lan June Garces caused delays and interruptions.
2. Due to the extended lecture and the dense training schedule, the allotted time for workshop activities was insufficient
for participants to complete their outputs.

Actions Taken:
1. The session was extended to accommaodate the full lecture, which consequently led to a late lunch service. The
organizing team adjusted the schedule accordingly to minimize further delays.
2. The submission deadline for the outputs was extended, and participants were encouraged to finalize their work after
the training, with support from facilitators if needed.
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