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Focus on the Supply Side:

Strengthening the Basic Sciences 
and Mathematics

Revitalize Pre-service Teacher 
Education 

Graduate Education Reform



THE NEW MACHINE AGE
(Second Machine Age)
Prof. Erik Brynjolfsson
Director of MIT Center for Digital Business

•Digital- quantitative, measurable, freely 
replicable, near zero transport cost

• Exponential-fast, rapid development but 
we still expect linear trends

•Combinatorial- partnerships, team up 
with machines; human-computer 
cooperation; infrastructure systems

Brynjolfsson, 2013



A country’s advantage comes from its 
choices, not from the DNA of its people.

Pink, 2008. Harvard Business Review



Strengthening the 
Basic Sciences and 

Mathematics
Mathematics

Biology

Chemistry

Physics

Earth Sciences

Social Sciences



Value of Research in the Basic 
Sciences

• Certainly, one might speculate idly whether transistors might have been discovered by people who had

not been trained in and had not contributed to wave mechanics or the quantum theory of solids. It so

happened that the inventors of transistors were versed in and contributed to the quantum theory of

solids. (Casimir, 1966)

• The genome maps would not have been possible without the discovery of the structure of DNA

• Many new materials of common use such as plastics and biopolymers were discovered through basic 
research in chemistry.

• Or whether, in an urge to provide better communication, one might have found electromagnetic waves.

They weren't found that way. They were found by Hertz who emphasised the beauty of physics and

who based his work on the theoretical considerations of Maxwell. I think there is hardly any example of

twentieth century innovation which is not indebted in this way to basic scientific thought.  

(Casimir,1966)





Soete, 2016



Revitalize Pre-Service 
Teacher Education





41,930 examinees pass March 2019 teacher’s licensure exam -- PRC | Inquirer News

Performance of First Timers and Repeaters in the  March 2019 
Teacher’s Licensure Exam

https://newsinfo.inquirer.net/1123156/41930-examinees-pass-march-2019-teachers-licensure-exam-prc


Manasan, 2016



Manasan, 2016



Manasan, 2016



Strengths and Weaknesses Affecting 
Competitiveness (out of 141 countries) 2019

https://www.rappler.com/business/231751-philippines-imd-world-competitiveness-
ranking-2019



2019 Global Talent Competitiveness 
Index : Philippines  (out of 125)

•Sub-standard Formal Education 
(85th)

•Weak Sustainability (88th)

•Weak in Lifestyle (91st)

•Low Ability to Retain Talent (92nd)

Global Talent Competitiveness Index, 2019



Re-envision and reform 
Graduate Education

Anchor graduate degree programs on reputable 
sustainable research expertise

Terminate poorly-performing programs

Exercise caution in institution new programs and in 
partnering with offshore institutions



Actively recruit and 
develop highly-qualified 

faculty in STEM

Consider hiring foreign faculty and researchers

Institute attractive compensation package



Maintain functional 
basic science and 

mathematics 
departments

Improve and expand Graduate Programs in the basic 
sciences and mathematics

Strong science and mathematics base influences 
quality of instruction and research in STEM



Provide opportunities 
for the faculty to retool

Support post-doctoral research postings in other 
institutions

Support attendance to  and participation in 
international STEM conferences



Establish a highly-efficient 
research management 

system

Research data management

IPR

Scientific fraud

Financial Management

Procurement



Engage highly-trained 
STEM staff in the 

Development of the K-12 
STEM Curriculum and their 
corresponding instructional 

materials



No simple law of Nature makes 
technology the cause of economic 
growth or growth the cause of 
technological advance.
The interplay of people, economic 
institutions, growing markets and 
technology is the key.

Rosenberg and Birdzell, 1990



Thank you


