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Future-Proofing

• Future-proofing is the process of 
anticipating the future and 
developing methods 
of minimizing the effects of 
shocks and stresses of future 
events. 

• Future-proofing is used in 
industries such as electronics, 
medical industry, industrial 
design, and more recently, in 
design for climate change. 



Future-Proofing

• ”Future-proof" refers to the 
ability of something to 
continue to be of value into 
the distant future—that the 
item does not become 
obsolete. 



Our Aim!

Science 
Education

Future-Pro
of Human 

Capital



https://wall.sli.do/event/vPPsF2fJAgwxmCfREfggX4?section=906dcb20-edf7-4db2-a2f3-166f9df73fb2












What’s VUCADD?



What’s VUCADD?
• Volatility (V): Turbulence or the unexpected which may have been 

due to digital economy, connectivity and increased global 
competition and innovation (Brodnick & Gryskievicz, 2018) 

• Uncertainty (U): Absence of predictability (Cook, 2015)

• Complexity (C): Describes the multiplex of factors, 
interconnectedness and confounding issues 

• Ambiguity (A): Lack of clarity that surrounds an event (Stensaker, 
frolich, Huisman, Waagene, Scordato, & Pimentel-Btas, 2014)



What’s VUCAD2?
Technology 
readiness

Cognitive 
ability

Self-efficacy



Addressing VUCAD2?
VUCAD Counter Action

Volatility Vision Clarify purpose

Uncertainty Understanding Gather information

Complexity Clarity Have discrete and 
manageable chunks

Ambiguity Agility Run small test, learn, share

Diversity Differentiation Consider uniqueness



Our State



GII-2021



https://www.unesco.org/reports/science/2021/en/dataviz/researchers-million-habitants


Researchers in R&D (per million people)

https://data.worldbank.org/indicator/SP.POP.SCIE.RD.P6


SDG’s Status in Phil

 

https://dashboards.sdgindex.org/profiles/philippines


THE, QS, PISA



STEAM Education in Phil.
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STEAM Education in Phil.

 

Discipline SUCs LUCs OGS Private
Completers vs 

Enrolment

Science 25% 21% 34% 22% 23%

Technology 30% 28% 27% 25% 28%

Agriculture 20% 17%  18% 19%

Engineering 26% 27% 25% 22% 25%

Mathematics 30% 27%  29% 29%

STEAM 26% 25% 30% 22% 45%

STEAM vs total 
enrolment 11% 6% 12% 8% 9%

Enrolment vs Completers



STEAM Education in Phil.



STEAM Education in Phil.

 



STEAM Education in Phil.

 



STEAM Education in Phil Basic Ed

609 
Special Sci Elem 

School 

686 

STE-Implementing 
Schools

58 
Legislated Science 

High Schools

15 
Regional Science 

High Schools

30 
Public City Science 

High Schools

16

PSHS

256
Private Science High 

School

(Vea, 2020)



Inputs
Global and National Contexts



Agenda 2030 Learning Compass

OECD’s   Future 
of Education 

and Skills 2030 



Agenda 2030 Learning Compass

Future of 
Education and Skills 

2030

Phase 1 (2015-2018)
Kinds of competencies students 
need to thrive in and shape the 

future for better lives and societal 
well-being

Phase 2 (2019 onwards)
The focus on the “how’s” (how to 
design learning environments that 
can nurture such competencies)



Agenda 2030 Learning Compass



Agenda 2030 Learning Compass



Agenda 2030 Learning Compass



From Key Competencies to Transformative Competencies 

Key Competencies Transformative Competencies

• Use tools interactively (e.g. language, technology)

• The ability to use language, symbols and text 
interactively  

• The ability to use knowledge and information 
interactively 

• The ability to use technology interactively 

• Interact in heterogeneous groups
• The ability to relate well to others
• The ability to co-operate
• The ability to manage and resolve conflicts 

• Act autonomously
• The ability to act within the “big picture” 

Creating new value

Reconciling tensions and 
dilemmas

Taking responsibility



7 Elements of OECD’s Learning Compass

Core foundations 

• fundamental 
conditions and core 
skills, knowledge, 
and attitudes and 
values that are 
prerequisites for 
further learning 
across the entire 
curriculum 

Transformative 
competencies 

• creating new value, 
• reconciling tensions 

and dilemmas, 
•  taking 

responsibility

Student 
agency/co-agency 

• Student agency is 
defined as the 
capacity to set a goal, 
reflect and act 
responsibly to effect 
change

• Co-agency recognizes 
that students, 
teachers, parents and 
communities work 
together to help 
students progress 
towards their shared 
goals 

Knowledge for 2030 

• disciplinary
• interdisciplinary
• epistemic
• procedural 



7 Elements of OECD’s Learning Compass

Skills for 2030 

• Cognitive and metacognitive
• Social and emotional
• Practical and physical 

Attitudes and values 
for 2030 

• Principles and beliefs that 
influence one’s choices, 
judgements, behaviours and 
actions on the path towards 
individual, societal and 
environmental well-being 

Anticipation-Action-Re
flection competency 
development cycle 

• Iterative learning 
process whereby 
learners continuously 
improve their thinking 
and act intentionally 
and responsibly 



OECD Future of Education and Skills 2030 Phase II 

• Concept-making 
• “learning for 2030” to “teaching for 2030”
• Exploration of the types of teacher competencies and teacher profiles that 

can help all students realise their potential

• Curriculum analysis 
• “curriculum redesign” to “curriculum implementation”
• Focus on:

• curriculum change as part of a larger system of change management 
• aligning curriculum changes with changes in pedagogies and assessments
• aligning curriculum changes with changes in initial teacher education and 

professional development (including school leaders)



Skills Demand of the Future



Skills Demand of the Future

Ehlers, U.D. (2020). Future skills - 
the future of learning and higher 

education. Springer (open-access). 
Karlsruhe, Germany.



Future Skills 
Profile





Skills Inventory



Skills Inventory



Projecting Higher Education of the Future

Dimension 
Current higher education 

model 
Future higher education model (postmodern) 

Degrees The aim is to achieve a clearly 
defined comprehensive study 
degree, with the degree 
designations being awarded by 
the higher education 
institution on a statutory, 
sovereign basis. 

• The program consists of small
study units, which can also come from different 
(higher education) institutions. 

• There will be more short courses, certification 
courses, refresher courses. 

• This results in patchwork studies that can then be 
combined into larger final degrees or certificates, such 
as a final degree, and certified by a higher education 
institution.

Certification Teaching/ transfer (tutoring, 
courses), examinations and 
certification are linked within 
the framework of an 
institution. 

Teaching/ transfer (tutoring, courses), examinations and 
certification (final examination) are decoupled and can 
be offered by various institutions. 



Projecting Higher Education of the Future

Dimension 
Current higher education 

model 
Future higher education model 

(postmodern) 

Science and 
research 
structure or 
institution 
structure 

• Higher education institutions are 
structured in disciplinary units, 
the faculties; they are decisive in 
terms
of content and structure of 
studies. 

• Higher education institutions are strongly 
organized by interdisciplinary and 
transdisciplinary cooperation forms. 

• Studies are strongly organized on the basis of 
comprehensive issues as well as interdisciplinary 
and transdisciplinary work units. 

Learning 
Model

• Learning principally follows the 
idea of a knowledge divide 
which needs to be compensated 
for. 

• Teaching is expert-oriented. 
Teachers organize knowledge 
transfer.

Learning follows the idea of students and teachers 
forming a learning community (renaissance of the 
Universitas ideal) 



Other Model of Future Skills



Methodology



Top 10 Jobs with increased Demand by 2030



Top 10 KSA by 2030



National Perspectives

Ambisyon 
Natin 2040

PDP 
2017-2022

Pagtanaw 
2050



Ambisyon 2040



Ambisyon 2040



Pagtanaw 2050
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P2050: Science Education and Talent Retention
• Coding and computer programming skills should be considered in the Philippine basic 

education sector

• A systematic review of the curriculum should be in place  as well as the recruitment of highly 

qualified instructors in STEM

• Poor qualifications of STEM teachers have been identified as a problem that must be 

addressed with urgency

• Compensate for the loss of good STEM teachers who have gone abroad 

• Revise our qualification standards and adopt a more supportive working environment

• Quality of instruction and materials in both the private and public science high schools

(Bevins & Price, 2015)



P2050: Science Education and Talent Retention

Quality of instruction and 

materials in both the private and 

public science high schools



Anu nga ba ang Science 
Education?



Science Education

• School science education should support the development of scientific 
literacy in all students as well as motivate them to pursue careers in 
science, technology, and engineering (SEI-DOST & UP NISMED, 2011) 

• Vision:
• The Philippines’ Grades 1-10 Science Curriculum envisions the development of 

scientifically, technologically, and environmentally literate and productive members 
of society. 

• They must possess effective communication and inter personal and life long learning 
skills as well as scientific values and attitudes

• A curriculum that focuses on knowledge relevant to real world and encompasses 
methods of inquiry. 

• A curriculum that will be implemented in a learning environment that promotes the 
construction of ideas and instills respect for others. 

(SEI-DOST & UP NISMED, 2011) 



Science Education Framework

(SEI-DOST & UP NISMED, 2011) 



Science Education Framework

(SEI-DOST & UP NISMED, 2011) 

Curriculum 
Components  

(inquiry skills, scientific 
attitudes, and content and 

connections)

Focus 
Questions

Science Ideas
Sample 

Learner’s 
Performance



K-12 Science Curriculum

(SEI-DOST & UP NISMED, 2011; K-12 Science Curriculum Guide, 2012) 

Constructs Science Ed Framework K-12 Science Curriculum

Vision/Outcome
Development of scientifically, technologically, and environmentally literate and 

productive members of society. 

Curriculum Content

1. Inquiry skills
2. Scientific attitudes
3. Content and 

connections

Three domains of learning science: 
1. Understanding and applying scientific knowledge in local 

setting as well as global context whenever possible
2. performing scientific processes and skills, 
3. developing and demonstrating scientific attitudes and 

values. 

Other inclusions

1. Science Ideas
2. Focus Questions
3. Sample Learner’s 

Performance

1. Teaching Approaches
2. Educational Pedagogies 
3. Science Content and Processes
4. Content Areas: Life Sciences, Physics, Chemistry, and Earth 

Sciences 



K-12 Science 
Curriculum

(K-12 Science Curriculum Guide, 2012) 



Achieving Global Goals

PISA, GII, UNESCO 
2030, Future Skills

• Careers in Science
• Scientific Literacy

IR4, E4.0, Society 5.0, 
Ambisyon 2040, 
Pagtanaw 2050

• Human Capital
• Skilled Workforce

VUCADD

• Clarity
• Information
• Agility
• Uniqueness



Anu naman ang aming 
AMBAG?
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Project Details
• Project Coordinator:

• Organization: PADAGOGISCHE HOCHSCHULE LUDWISBURG

• Address: REUTEALLEE 46, 71634 LUDWIGSBURG, BADEN-WURTTEMBERG DE

• Project Information

• Identifier: 6097-19-EPP-1-2019-1-DE-EPPKA2-CBHE-JP

• Start Date: January 15, 2020

• End Date: January 14, 2024



Project Organization

ESTA

Germany

Georgia Philippines

Ireland

Bosnia and 
Herzegovina





For PNU as NCTE

ESTA foresees science education 
enhancement by improving the level of 
teaching competencies in the partner 
universities. 

What is ESTA?



     PNU as NCTE

University Science Educators

Pre-service Science Teachers

In-service Science Teachers

Inclusive and Higher-Quality PH Sci Ed



Dr. Brando C. Palomar

Dr. Marie Paz E. Morales

Prof. Ruel A. Avilla Dr. Crist John M. Pastor Dr. Leah Amor S. Cortez Prof. Alfons Jayson O. Pelgone

Dr. Zenaida Q. Reyes Dr. Ruth A. Alido Dr. Arlyne C. Marasigan



The Framework

Science Education for Linguistic 
and Cultural Diversity in 
Philippine Public Higher 

Education (SELC- PhPHiEd) 
Framework 



ESTA-PH-PNU argues that learning of 
Science concepts, principles and skill 
can be achieved through deep 
understanding of the learners, 
teacher’s knowledge, and of 
responsive and relevant pedagogies. 

The Framework



1. STEAM approach
2. CLIL’s 4Cs
3. 7Es
4. Bagong Kadawyan

The Framework



Learner’s experiences, culture, language, 
and the way they were socialized by their 
families and other social institutions are 
contributors to cognitive development 
which is central to learning 
(Bruner, 1966; Demmert, 2001; Demmert & Towner, 
2003; Gardner, 1985, 1995; Vygotsky, 1978) 

The Framework



The Context of the Filipino Learners’ 
Language

• Bilingual Education policy
• The intellectualization of Filipino  
• The role of  Filipino for national 

identity and unity
• Teaching using English, Filipino and 

regional languages
• The MTB-MLE

The Framework



Language
• BICS and CALP
• 2nd language learners

Cummins (2000) likewise points out that 
learning one language is beneficial for the 
learner to develop metalinguistic skills that are 
useful in learning additional languages 

The Framework



Teacher Knowledge
• Reflective teaching
• Research
• Knowledge transformation

The Framework



Teacher Knowledge
• Reflective teaching
• Research
• Knowledge transformation

+TL and Assessment

The Framework



(Schunk & Rice, 1991; Glassick, Huber, Maeroff & 
Boyer, 1997) 

Teacher Knowledge

+TL and Assessment

Quality of student learning 



CK, PCK & TPCK

The Framework



Principles
1. Constructivism 
2. Social Constructivist Theory
3. Second Language Acquisition Theory
4. TPCK
5. Experiential Learning Theory

The Framework



Key Drivers
1. Culture and language diversity
2. ILSA results
3. Local and national evaluations
4. PPST
5. Geopolitics 
6. Political economy

The Framework



Ways Forward

1. Curricular modifications, 
enhancements, enactment

2. Teacher training
3. Development of TL products
(e.g. LE, Modules and assessments)



• Syllabi
• Flexible learning tool kits /course 

packs
• Lesson Exemplars
• Assessment Tools

The Framework



Integration of Framework in the Curriculum: 

1. As Required Readings: Multicultural Ed., Teacher soft skills, 
assessment skills and language proficiency in 
communicating science 

2. As Required Reading: STEAM Approach, CLIL etc 
[Pedagogies] 

3. Literature Analysis/Annotated Bibliography: Filipino 
Learners 

4. Ethnography and Feminist Research 
5. Gender/Inclusivity

The Framework



The Integration Model



Sino ako bilang Guro ng Agham?



Sino ako bilang Guro ng Agham?



Ikaw? 
Anu ang magiging AMBAG Mo sa ESTA?

https://wall.sli.do/event/vPPsF2fJAgwxmCfREfggX4?section=906dcb20-edf7-4db2-a2f3-166f9df73fb2


Kaya anu na?
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