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A Thought Leader in Education
• Our research philosophy is to impact school practices, improve 

learner outcomes, and inform education policy formulation. 

• Partnerships with over 60 international organisations and 
educational institutions with a view of contributing to and 
advancing the global understanding of education issues and 
challenges in the 21st century



• Autonomous institute of Nanyang 
Technological University (NTU is ranked 41st by 
QS and 2nd in the QS Top universities under 50 
years) 

• NIE is ranked 13th in world by QS in 2013

National Institute of Education



• 21st Century Challenges
• Some Key Ideas in our Understanding of 

Education in Singapore
• Need for Effective Teacher Education  

Policies and Practices

Overview



• Transistor to the 4th Gen Intel Chip:  
Challenge of Mindset Shift in dealing with 
education

• Smart knowledge (understand 
globalisation, technology, nature of 
intelligence)

• Reality of the need for tolerance of 
Uncertainty 

• Bigger Picture and Multi-disciplinary 
Thinking 

• Don’t forget the Invariants of Education

21st Century Challenges of Education



Challenge of Mindset Shifts in Education

Hardware
Structures
Industrial Models

Intelligence



• Critical Thinking (Problem Solving)
• Collaborative (Teamwork)
• Creativity (Flexibility & Innovation)
• Communication (Interpersonal Skills)
• Connectivity (Project Management & 

Systems Thinking) 
• C………C……..

21st Century Competencies: All the Cs According
Research/Think-Tank Literature 



Summary of my message

#1 Coherence 
#2 Human Development
#3 Innovation
#4 Leadership
#5 Empowerment



#1 Coherence



Education is the most important 
investment in the long haul and the quality 
of education impacts on

• Nation Building
• People’s Capacity for Adaption
• Value Creation
• Values Preservation
• Capabilities for Innovation



Coherence at Macro Planning

• Outcome perspective (e.g. desired outcomes of graduands)
• Long-term outlook
• Sustainability
• Paradigms (Perspectives and mindsets), Philosophy (Beliefs), 

Practicality (Actionables and outcomes)
• Teacher Policies, Preparation, Practice



Impact factors of education: 

• Standards and accountability – efficient use of 
data, nurturing of the child

• Human capital management – good recruitment 
strategies, ample opportunities for professional 
development

• Structure and organization – good governance, 
balanced top-down and bottom-up initiatives

Impact Perspective



Key Success Factor: Tripartite Partnership

 Transforming teacher education is a
task NIE cannot achieve in isolation.

 There is a need for unified
commitment and alignment of
efforts from all key stakeholders –
NIE, MOE, and schools.

 Schools will be an important
partner in strengthening the theory-
practice linkage for :
 Student teachers
 Beginning teachers
 Experienced teachers 

The Tripartite relationship between NIE, MOE and Schools is a key success 
factor in the implementation phase of the TE21 programme 
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NIE (University)

MOE Schools



Phases of Development 
• Survival –> Efficiency –> Learner-centric 
• Thinking Schools, Learning Nation (TSLN)
• Teach Less, Learn More (TLLM)
• Emphasis on Mathematics and Sciences
• Bilingual Language Policies

Singapore Context: Examples



#2 Human Development



• Autonomy
• Learning
• Motivation
• Ownership

Human Development



Not creating value in education if we…

• Teach content and routines that becomes 
obsolete

• Impart skills that are not sufficiently 
transferable across situations

• Use learning processes that do not impact on 
life-wide learning

• Use learning environments that do not 
encourage motivation and independence

Education Must be Relevant



• Developing human intelligence is about 
learning to solve problems. 

• Problem solving in real-world contexts 
involves multiple ways of knowing and 
learning

• Harnessing intelligences 
– from within individuals, 
– from groups of people and 
– from the environment to solve problems

Education in the 21st Century



• Anatomy
• Blood circulation
• Bacteria
• Vaccination
• Anesthetic surgery
• X-ray
• Tissue culture
• Cholesterol
• Anti-bodies
• DNA

Highly analytical technologies 
(Power of details)

More holistic technologies  
(Visual multi-dimensional 
thinking)

Big picture and capacity for 
digital details
(New power of details)

Leveraging Points in Medicine: Discovery of …



Leveraging Points in Education

• Discovery of Habits
• Discovery of Novelty
• Discovery of Invariants
• New Power of Habits and Novelty



Habits Novelty

Memory
iMitation
Modeling

Patterning 
System

Big Picture Matrix 
(Multiple & Integrative)

Ambiguity

Inquiry
Problem-based

Neurosciences, Learning Sciences and Psychology



• Training the analytical mind – breaking 
things into smallest, simplest entities

• Inferential logic
• Fundamental laws
• Limitations – all human constructs, models 

and theories are at best approximations
• The whole is more than the sum of the 

parts

Analytical Disciplinary Approach



• Looking from different perspectives 
• Big picture thinking, analysis, imagination 

and reality
• Ana-logical thinking, generative thinking, 

divergence, theory of constraints
• See big picture and zoom into details 

when you need (zooming in and 
out/telescopic and hypertext thinking)

Holistic Evidential Approaches



• Bridging gap between theory and practice
• Information accessibility, knowledge 

explosion
• New possibilities, multiplicity and 

integrative disciplines
• Real world competencies
• Developments in art-science of learning 

New Momentum



Invariants Variants

Morality
Humanity
Character

Values
Anchoring Culture

Multiplicity
Integrative
Ambiguity

Flexibility
Morphism



“Strong Fundamentals, 
Future Learnings”
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Strong emphasis on 
Mathematics and Science

To equip students with the basic 
knowledge and analytical skills to move 

Singapore up the value-chain, and retain 
our competitive advantage in a globalised 

knowledge-based economy. 



Singapore’s performance 
as  a system

• Ranked 2nd in “Quality of the Educational System” (Global 
Competitiveness Report 2011–2012)

• Identified as one of the world’s best-performing school systems 
(McKinsey Report, published November 2010)

• Ranked among the top in Reading, Mathematics and Science (PISA 
2009)

• Ranked among the top in Mathematics and Science (TIMSS 2011)
• Ranked among the top in Literacy (PIRLS 2011)
• Ranked among the top in the 2013 International Physics, 

Mathematics, Chemistry, Biology and Informatics Olympiads



31

Key Finding 1: Strong performance in applying
knowledge and skills in unfamiliar real-life situations

Mathematics literacy skills Reading literacy skills Science literacy skills

Shanghai 613 Shanghai 570 Shanghai 580

Singapore 573 Hong Kong 545 Hong Kong 555

Hong Kong 561 Singapore 542 Singapore 551

Chinese Taipei 560 Japan 538 Japan 547

Korea 554 Korea 536 Finland 545

Macao 538 Finland 524 Estonia 541

Japan 536 Ireland 523 Korea 538

Liechtenstein 535 Chinese Taipei 523 Vietnam 528

Switzerland 531 Canada 523 Poland 526

Netherlands 523 Poland 518 Canada 525

Estonia 521 Estonia 516 Liechtenstein 525

Finland 519 Liechtenstein 516 Germany 524

Canada 518 New Zealand 512 Chinese Taipei 523

OECD Average 494 OECD Average 496 OECD Average 501



• Our strong performance shows our students:

• possess strong fundamentals 

• are adept at applying knowledge and skills in solving novel 
real-life problems

• can navigate in computer-based environments, work with 
less structured data, interact and uncover relationships

Students have the strong fundamentals to meet the 
challenges of employment and life-long learning in the 21st

century

Key Finding 1: Strong performance in applying
knowledge and skills in unfamiliar real-life situations
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The Radisson 
SAS Plaza in 
Oslo, Norway 
is only 117 
metres tall. 

Why has it 
been included 
in Figure 2?

Reading Name of Task:      Tall Buildings

Recognise the 
influence of 
reader’s 
perspective on 
the way a text is 

Our students are adept at applying knowledge and skills in solving 
unfamiliar real-life problems

“Tall buildings” is an article from a Norwegian magazine published in 2006. 
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Science

Evaluate and interpret information given in diagrams and 

Name of Task:      Tooth Decay      

Our students are adept at applying knowledge and skills in solving 
unfamiliar real-life problems

34



Singapore has reduced our share of low performers

• Proportions of low performers have dropped to below 
10%

35

Key Finding 2: Improved performance of our academically-weaker 
students



Key Finding 3: Students achieve their fullest potential 
and scale peaks of excellence

• Efforts to level up academically-weaker students are not at expense 
of stronger students

• Proportions of top performers among our students have also 
increased significantly compared to 2009
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Key Finding 3: Students achieve their fullest potential 
and scale peaks of excellence

• Our top performers have strong competencies:
– Formulate and evaluate problem-solving strategies for 

dealing with complex problems
– Work strategically using broad, well-developed 

reasoning skills
– Integrate multiple pieces of deeply embedded 

information
– Bring critical insights to situations
– Construct arguments based on evidence and analysis
– Have well-developed inquiry abilities
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In Summary – PISA 2012
• Singapore students have strong fundamental skills 

essential to continuous lifelong learning in the 21st 
Century

• Good progress for all, but with significantly good 
progress by academically-weaker students, without 
compromising on the performance of stronger students

• Our schools and teachers create a positive and 
supportive learning environment, with students highly 
motivated and confident in learning Mathematics

• Need to work on levelling up academically-weaker 
students and engage them in learning

• Continue in efforts in using learner-centred approaches 
to deepen reasoning, process skills and conceptual 
understanding for ALL students
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#3 Innovation





National Science 
Foundation
Distinguished 
Lecture
Washington DC

A Secret of 
Singapore’s 
Success:
Great 
Teachers 



ICT in School
Facilities design and technology are integrated to simulate  school learning environments
which facilitate innovative pedagogies

Teachers Language  Development Centre (TLDC) Teachers Language  Development Centre (TLDC) Primary English Language (PEL)  ClassroomPrimary English Language (PEL)  Classroom

Model classroom which uses current 
technologies for teaching or reading and writing 

Uses flexible and functional learning spaces 
where technology is seamlessly integrated to 
create a purposeful learning environment 

Student Teacher Notebook Scheme 

Facilitates immersion in a 
culture of pervasive and 
effective IT use early in 
their teaching careers.  
Ideal for gaining familiarity 
and experimentation with 
pedagogies that leverage 
on IT 

Design of classroom 
facilitates a collaborative 
learning environment. 
Features include cluster 
seating, 1-to-1 computing 
facilities and collaborative 
spaces – both virtual and 
physical writing space  

Collaborative Tutorial Room new

8NIE/SPCS  ©



ICT Developments

• Build Foundation
• Seed Innovation
• Scaling and Sustainability



• Harnessing ICT: Transforming Learners



21st Century Competencies Framework

Source: Ministry of Education



Role of Facilitator-Mediator-
Designer

Student Lecturer
(Source of knowledge)

Facilitator Process, 
Heuristics

Good Didactics

Engagement

Technology
Knowledge
Management & 
Environment

Mediator
Designer



Designer of the 
Learning Environment

Design of
Problem Scenario
E-learning process

Self-Directed Learning 
Environment

Collaborative 
Learning 
Environment

Student
Information Rich
Network and 
Resources



#Leadership: Promoting Professional Leadership and 
Symbolism of the Teacher



The secret of
understanding

The Teacher Factor

Teacher preparation is
the sowing of
seeds for lifelong
learning



Education is not just about 
preparing people for the 
future; it is also about 
inventing our future.



Source: NIE V3SK Model

Values, Skills and Knowledge



• Teacher identity values refer to having high 
standards and strong drive to learn in view of 
rapid changes in the education milieu and to be 
responsive to students’ needs.

• The role of the teacher is to enable students to 
recognize the state, repertoire, and depth of 
various dimensions of their thinking. In effective 
teaching, students’ cognition “visibility” 
is important (Tan, 2004).

• Novice Teacher – Expert Teacher

Teacher Identity Values



• The desired outcomes of the V3SK model is 
child-centred teacher. 

• Teacher of the Child as a Person
• Content – Rich in Fundamentals and Heuristics
• Pedagogical Content Knowledge

Learner-Centred Values



The e-Portfolio us an electronic collection of authentic and diverse 
evidence of a student teacher’s learning and achievement over time, on 
which he/she has reflected and designed for personal development, as well 
as for presentation for specific purposes. 

The e-Portfolio is a tool for:

Self-
management

Reflective 
practice

Building 
connections

Showcasing 
oneself

Lifelong 
learning

Source: NIE, 2012, p. 
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Teaching and Learning e-Portfolio



Leadership Track

Specialist Track

Teaching Track

Differentiated Career Pathways for Teachers



• Professional Development Continuum Models (PDCM)
– Provide different structured pathways for teachers to obtain 

higher professional certification through in-service courses at 
NIE

• Content-Based (MA, MSc)
• Education Discipline-Specific (Med)

Higher Degree by 
Coursework

• MA, MSc, PhD, EdDHigher Degree by 
Research

• Leaders in Education ProgrammeLeadership 
Programmes

• Courses
• Advanced Diploma in Teaching (ADT)

Teacher Professional 
Development

Teacher Professional Development



#Empowerment



Teaching is about 
transforming lives and creating the future.



Creators of knowledge, NOT merely consumers

Facilitators of learning, NOT merely transmitters

Architects of learning environment, NOT merely 
implementers

Leaders of educational change, NOT merely followers

We Want You If You Can Be…



EPMS

Self-
evaluation

Coaching 
and 

mentoring

Performance-
Linked 

Recognition
Leadership 

Development

Career 
Development

Enhanced Performance Management Scheme

EPMS is a holistic teacher evaluation tool



EPMS Key Result Areas 
for Teachers

1) The holistic development 
of students through:
a.Quality learning of 

students
b.Pastoral care and well-

being of students
c.Co-curricular activities 

2) Contribution to the school

3) Collaboration with parents

4) Professional development

Complemented by

Knowledge
a.Teaching Area
b.Psychology
c.Developments in the 

field of education
d.Education Policies

Skills
a.Teaching Pedagogy
b.Teachers must 

practise to teach in 
the classroom

Enhanced Performance Management Scheme



Source: McKinsey and Co. (2009)

Singapore ‘s Performance Based Compensation



• Reform, Innovation in what direction (marco, 
micro, wide-angle, telescopic)?

• Building Blocks: Standards, Accountability
• Tipping Blocks: Equity, Professionalism
• World Bank: Entrant standards, recruitment policy, 

ITP, workload and duties, development polices, 
compensation, T & L monitoring, school 
leadership, unions

• Singapore: Policy inception, design and 
implementation – clarity, communication and 
capacity

• Longevity, ownership & sustainability

Overview: Quality Impact of Education
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21st century Learners call for 21st century Teachers  

STUDENT - 21st

century
MOE and School
Initiatives 

21st century Teachers call for 21st century Teacher Educators  

Research:
NIE and  
International 

Best 
practices 
in
TE

Programme Review and Enhancement



• Onus is for NIE to be responsive and 
relevant: universities are to be good at 
scholarship – research to inform the future

• Aggressive adaptation is happening all 
over Asia

• Hunger for novelty and learning
• Novice - Experts

Openness to Innovation



Rising above structures, human as resources, standards 
and competition

Teacher’s workload
Teacher’s roles

Requirement, 
recruitment, ITP

Teacher symbol

Teacher calling
and competencies

Compensation, 
Salary, Benefits

Teacher professional
development

Teacher leadership
and inspiration

School management
and appraisal

Results, accountability Professional care,
Proactive clinical practices

Development of Quality Teachers




