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In the early days of research on university-
level teaching, the focus was on what makes 
a good lecturer. That research identified 
clarity as a key variable and found that 
students preferred a lecturer who did not 
wander far from the textbook and syllabus. 
That may still hold true, but university 
teachers need to accomplish a great deal 
more than deliver quality lectures. The 
National Institute of Education (NIE) has 
created a set of guiding principles for 
learning and teaching to support NIE faculty 
in developing new pedagogical models and 
engaging learning experiences to meet 
rising expectations for university teaching, 
including engaging students' own efforts and 
mental resources and using new technologies 
in the pursuit of meaningful learning. 
The guiding principles serve as a valuable 
resource, not only for NIE but also for 
academics worldwide looking to modernise 
education. NIE aims to support innovations 
in teaching for its faculty and, in turn, for 
younger students across the country. The 
principles are aligned with NIE’s strategic 
roadmap for teaching excellence; it revisits 
fundamentals of meaningful teaching and 
learning to guide next-generation pedagogy 
and use of information communication 
technology (ICT).

Through a three-dimensional model 
incorporating principles, teacher attributes, 

and the learner and learning experiences for 
21st Century competencies, this document 
provides a timely and important contribution 
for innovating teaching and learning with a 
view to enhancing teaching excellence. There 
is recognition that students are engaged in 
significant learning activities beyond those of 
traditional classrooms and that the changing 
needs of learners must be harnessed to 
NIE's core mission of providing excellence in 
teacher education. State-of-the-art reviews 
are a mainstay of progressive disciplines, 
with different curators offering different 
perspectives. The value of the current 
work rests not simply with the principled 
account of teaching and learning, but with 
the additional commitment to addressing 
the needs of today’s learners and extending 
standards of excellence and pedagogical 
innovation with new knowledge media. The 
guiding principles serve as an invitation to 
enter a dynamic design space to advance the 
state of the art through principled action that 
accommodates fast-paced change.

This set of guiding principles for learning 
and teaching is clearly aligned with NIE’s 
focus on modelling relevant and innovative 
pedagogical practices to engage and enhance 
the professional practices of teachers. It 
focuses on fundamentals while providing 
a future-oriented outlook. NIE is modest 
in calling this an information document 
for the design of innovative teaching and 
learning activities, as it has the potential to 
weave pedagogical approaches of its faculty 
into a coherent tapestry of excellence in 
teaching. I look forward to hearing of the 
benefits to NIE student teachers. Let me 
take this opportunity to congratulate NIE 
for this initiative and wish all the faculty and 
students at NIE an exciting and enjoyable 
journey of knowledge production.
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Message  
FROM DEAN, GRADUATE STUDIES & PROFESSIONAL  
LEARNING AND DEAN, TEACHER EDUCATION

As Singapore’s national institute of 
education, NIE must be at the vanguard of 
developing knowledge and innovation for 
teaching and learning. This has never been 
more important than in the era of the Fourth 
Industrial Revolution, where radical advances 
in technology and thinking are changing the 
ways we work, live and learn.
 
Teacher education and professional 
development programmes in NIE are 
developed in close collaboration with MOE  
and education practitioners in our schools. 
These rigorous programmes do not only 
focus on content and disciplinary depth, 
but also on the development of pedagogical 
knowledge, skills and values that exemplify 
those of professional teachers. Being 
a part of the Nanyang Technological 
University (NTU), NIE also ensures that our 
undergraduate and graduate programmes 
demonstrate the high standards of a research 
university and are applicable to educators.

Learners at NIE span the spectrum 
of young adults aspiring to enter the 
teaching profession to professionals with 
years of work and real-world experience. 
Effective learning – be it in pre-service, in-
service, continuing education or graduate 
programmes – require our faculty to be 
creative in the use of pedagogies and 
andragogies that are relevant to our learners’ 
needs. It is our aim therefore to co-create 
an NIE learner experience that is holistic, 
enjoyable and effective, and that will in turn 
inspire and enable our student teachers and 
course participants to be effective in their 
own instructional efforts. 

Our methods of instruction must cater 
to the levels and types of experience of 
the learners and build on their existing 
knowledge to help them make conceptual 
connections and develop new skills. This 
calls for an understanding of their beliefs 
and prior knowledge, and a fine balance 
between scaffolding their learning and 
encouraging self-regulation and self-directed 
learning. Learning environments that are 
experiential, multimodal, inquiry-based and 
connected to different information sources 
and other learners will greatly strengthen 
the professional preparation and practice 
as well as the intellectual engagement 
of our students and course participants. 
As 21st Century learners are increasingly 
connected to information and one another 
through digital media, we must also leverage 
information and communication technology 
to enhance learning environments.

Learning and Teaching @ NIE highlights 
key characteristics of an effective teacher, 
principles of learning and elements of 
engaging learning environments. It serves 
as a guide for faculty to develop different 
instructional methods that are supported 
by authentic learning and learner-centred 
environments. It is the outcome of the 
collective expertise and practical wisdom 
of NIE faculty who contributed to its 
formulation through many hours of debates 
and consultations. We will continually 
update this document as we engage with the 
rapid advancements in education research 
in Singapore and internationally as well as 
teaching and learning affordances.

The Teaching and Learning Committee of 
NIE is confident that Learning and Teaching 
@ NIE will provide useful guidance to NIE 
faculty as our institution continues in our 
endeavours to develop innovative ways to 
transform teaching and inspire learning. 
We express our heartfelt thanks to NIE 
colleagues who have given their time and 
expertise to developing this guide and 
presenting its contents in this reader-friendly 
document.

FROM 
PROFESSOR CHRISTINE GOH 

Dean,  Graduate Studies and  
Profess ional  Learning

ASSOCIATE PROFESSOR 
LIU WOON CHIA

Dean,  Teacher Educat ion

As Singapore’s 
national institute of 
education, NIE must 
be at the vanguard of 
developing knowledge 
and innovation for 
teaching and learning.
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Executive Summary
Today’s educational landscape is highly 
dynamic due to rapidly evolving technology 
and volatile socio-political settings, as well 
as the emergence and rise of a digitally 
well-versed generation of learners with new 
learning needs. 

Over the past 50 years since independence, 
the focus of the education system in 
Singapore has evolved from providing basic 
education during the nation-building years 
to the current emphasis on value creation, 
innovation and entrepreneurship. What has 
not changed is that the role of education 
remains of utmost importance to the survival 
and continued prosperity of the nation. 

In a small, multi-racial country with no 
natural resources of its own, education is 
critical for the continual improvement of 
Singapore’s human capabilities in every 
vocation and Singaporeans’ ability to work 
together to achieve common goals. Today, 
it is about not only adapting and perfecting 
what has been done elsewhere but also 
about creating value through new skills and 
technologies, original business solutions and 
a spirit of experimentation in society.

The teaching profession is a critical 
component in the pursuit of these aims. 
Over the decades, the focus has shifted 
from growing the teaching workforce and 
developing fundamental capabilities to 
enhancing overall quality and teachers’ 
lifelong professional development. 

In line with new demands arising from a 
dynamic educational landscape, Singapore’s 
teacher education programmes are 
coherently aligned to the nation’s Framework 
for 21st Century Competencies and Student 
Outcomes (MOE, 2010), which puts the joy 
of learning, entrepreneurial spirit, and social 
cohesion at the heart of the learning process 
and prepares students for the future. 

Crucially, the government strongly believes 
that rather than having alternative pathways, 
which currently lacks substantive evidence 
showing efficacy, having a single teacher 
education institute allows for significant 
and coherent alignment among educational 
policies, educational initiatives, teacher 

preparation and teacher continuous 
professional learning. 

As Singapore’s national and only teacher 
education and accreditation institution, the 
National Institute of Education, Singapore 
(NIE) has been playing its critical role in 
developing and enhancing the overall 
quality of the teaching profession. After all, 
all teachers who teach in Singapore public 
schools at the primary to junior college 
levels must have graduated with official 
certification from NIE, which also ascertains 
recognition from the Ministry of Education.

Developed in close collaboration with the 
Ministry of Education and the schools, 
NIE’s teacher education and professional 
development programmes seek to nurture 
our teachers as role models of 21st Century 
skills and dispositions, so that they can in-
turn effectively and productively teach their 
students to acquire future-ready knowledge, 
skills and dispositions. 

Likewise, teacher educators at NIE have 
the critical responsibility to model the 
pedagogical skills, values and dispositions 
being taught to student teachers in pre-
service programmes and in-service educators 
in professional development programmes, 
leadership programmes, and graduate 
programmes.

Over the past five decades, NIE has also built 
up its reputation as a pre-eminent thought 
leader in education research, teacher 
education and education-related disciplines. 
NIE’s academic leaders and faculty are much 
sought after to be keynoters, panellists, 
editorial board members and consultants 
locally, regionally and globally. 

As exponents, influencers and participants 
of academic discourse, educational policy 
development and school pedagogical change, 
and as key members of the NIE community, 
there is a need for all NIE teacher educators 
and researchers to be able to appreciate the 
primary underlying pedagogical principles 
and perspectives that make NIE stand apart 
as it strives to significantly impact teacher 
education, education research and the 
education system in a dynamic landscape.

BACKGROUND

Introduction

THE TEACHER

THE LEARNER
THE LEARNING 
ENVIRONMENT  
AND EXPERIENCE

NIE Teacher 
Professional Identity 
& Key Attributes

Key Elements of the NIE 
Learning Experience and 
Environment

Understanding the 
Learner & Key Learning 
Principles at NIE

LEARNING AND 
TEACHING @ NIE

Over a three-year process involving 
extensive consultation with faculty and staff,  
Learning And Teaching @ NIE: Principles For 
Educating Teachers For The 21st Century 
(“Learning and Teaching @ NIE”)  was 
developed to provide NIE academics and 
teacher educators with an information 
document highlighting the Institute’s 
current key pedagogical propositions and 
perspectives as it aims to fulfil its strategic 
objective to be Singapore and the world’s 
pre-eminent teacher education institute.

With the learner at the heart of NIE’s 
educational programmes and pedagogies, 
“Learning and Teaching @ NIE” comprises 
three main dimensions involving the teacher, 
the learner, and the learning environment:

To further illustrate the guiding principles, 
exemplars of innovative teaching practices at 
NIE have been included under the Annexes.

Through the understanding and synthesis 
of the above three dimensions, it is hoped 
that teacher educators can create and design 
appropriate pedagogies, learning materials 
and an optimal learning environment for 
student teachers and learners participating 
in NIE teacher education programmes to 
develop competencies, values, knowledge, 
and skills for the 21st Century and beyond.
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APRIL
 
A revised draft 
was presented 
to the DSM, who 
endorsed it and 
suggested publishing 
it for dissemination 
to all academic 
staff and inviting 
Professor Marlene 
Scardamalia, an 
international expert 
in computer-assisted 
collaborative 
learning, to pen 
the Foreword.

AUGUST
 
Following further 
feedback, two focus 
group discussions 
(FGDs) were held 
with the TLF 
Taskforce and 
representatives from 
the AGs; the Office 
of Strategic Planning 
and Academic 
Quality (SPAQ) was 
tasked with holding 
the FGDs and 
refining the draft 
document for final 
publication.

FEBRUARY
 
A revised TLF draft 
was presented 
to the Director’s 
Strategic Review 
and Development 
Meeting (DSM) 
comprising members 
of the NIE Senior 
Leadership. DSM’s 
comments were 
incorporated into the 
draft.

2016

JULY
 
Professor Paul 
Teng, NIE Principal 
Officer, met with the 
Academic Groups 
and shared the 
TLF draft to seek 
buy-in from faculty 
members.

MAY

Feedback from 
the Taskforce was 
consolidated and 
the revised TLF draft 
was presented to the 
TLFSC. Comments 
were collated from 
the TLFSC and the 
draft was further 
revised.

NOVEMBER
 
The TLF draft was 
formally presented 
to the TLFSC.

2015

OCTOBER 

The Teaching and 
Learning Framework 
Steering Committee 
(TLFSC), and the 
Teaching and 
Learning Framework 
Taskforce (Taskforce) 
were formed (see 
Acknowledgements 
section for the 
composition of both 
committees).

NOVEMBER

The first draft of the 
TLF was shared with 
the Taskforce.

2014

JANUARY
 
A refined draft 
document 
incorporating 
faculty feedback 
and with amended 
content and tone 
was circulated to the 
TLF committees and 
AG representatives 
for final review and 
approval.

MARCH
 
The refined TLF was 
endorsed in-principle 
by the DSM on 
21 Mar 2017, but 
suggestions were 
made to incorporate 
notable pedagogical 
innovations as 
exemplars and to 
seek the advice of 
external consultants 
to refine the 
framework model.

MAY
 
The updated TFL, 
renamed Learning 
And Teaching @ 
NIE: Principles For 
Educating Teachers 
For The 21St Century 
(“Learning and 
Teaching @ NIE”) 
was approved by the 
NIE Teaching and 
Learning Committee. 

2017

2018

Development
Milestones
Under the aforementioned backdrop, the decision 
was made to develop an “NIE Teaching and Learning 
Framework” (“TLF”) as part of the key initiatives 
under the “NIE Moving Forward: Towards 2017” 
Strategic Roadmap. A summary of the key milestones 
in the development of the document is as follows: 

BACKGROUND

As exponents, influencers 
and participants of academic 
discourse, educational policy 
development and school 
pedagogical change, and 
as key members of the NIE 
community, there is a need 
for all NIE teacher educators 
and researchers to be able 
to appreciate the primary 
underlying pedagogical 
principles and perspectives 
that make NIE stand apart 
as it strives to significantly 
impact teacher education, 
education research and 
the education system in a 
dynamic landscape.
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Learning And Teaching @ NIE: Principles For 
Educating Teachers For The 21st Century 
(“Learning and Teaching @ NIE”) was 
conceived as one of the key initiatives under 
the “NIE Moving Forward: Towards 2017” 
Strategic Roadmap. It is important to note 
that this document is not intended to teach 
our faculty how to teach. Rather, “Learning 
and Teaching @ NIE” aims at highlighting 
NIE’s unique pedagogical propositions and 
serving as a set of guiding principles for NIE 
faculty members in their important work as 
teacher educators and ambassadors of the 
Institute. 

NIE teacher educators and researchers play 
key roles as thought leaders, influencers, 
and participants of academic discourse, 
educational policy development and school 
pedagogical change in Singapore and 
globally. They are also key members of the 
NIE community. As such, it is important for 
NIE teacher educators and researchers to 
be able to appreciate the primary underlying 
pedagogical principles and perspectives 
that will allow NIE to significantly impact 
teacher education, education research and 
the education system in a volatile global 
landscape.

LEARNING AND TEACHING @ NIE

Purpose

“Learning and Teaching @ NIE” encompasses 
three key dimensions: 

  THE TEACHER:  NIE Teacher    
 Professional Identity & Key Attributes

  THE LEARNER: Understanding the   
 Learner & Key Learning Principles at NIE

  THE LEARNING EXPERIENCE 
 AND ENVIRONMENT: Key Elements   
 of the NIE Learning Experience and   
 Environment

Overview

It is recognised that teaching and learning 
have to be dynamic to meet the diverse needs 
of today’s learners. Apart from acknowledging 
that today’s digitally savvy learners live in a 
world where information access is ubiquitous, 
the role of educators — and teacher educators 
— extends beyond that of disseminating 
knowledge to shaping characters, instilling 
values, facilitating learning, and being 
architects of the learning environment 
(Darling-Hammond, 2006; Tan, Liu, & Low, 
2012). 
 
By considering a set of key learning principles, 
key attributes of an effective teacher, and 
key conditions for optimal learning at NIE, 
“Learning and Teaching @ NIE” aims to help 
NIE faculty in selecting and using appropriate 
and effective pedagogies in teaching and 
learning; and in modelling the pedagogical 
skills, values and dispositions that are the 
hallmarks of an NIE education; while keeping 
in mind the objective of achieving 21st 
Century competencies as the key learning 
outcomes. 

This document relates specifically to teaching 
and learning in teacher education programmes 
(pre-service and in-service) at NIE.

EMIC 
@NIE
Experiential
Multimodal
Inquiry-based
Connected

21ST 
CENTURY 

COMPETENCIES 
LEARNING 

OUTCOMES

FACILITATIVE LEARNING ENVIRONMENT

THE LEARNER

THE TEACHER

4 KEY 
PRINCIPLES  

OF LEARNING
@ NIE

Engaging in 
Meaningful 

Activity

Scaffolding via 
Expert Guidance

Collaborative 
Knowledge 

Building

Ownership 
of Learning

CreativityCare

CourageCalling

4 KEY 
ATTRIBUTES OF 
AN EFFECTIVE 

TEACHER 
@ NIE
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“The ultimate beneficiaries of NIE’s 
responsiveness to the changes in the 
teacher education landscape will be 
the students in the schools who will be 
equipped with the necessary knowledge 
and skills needed for the 21st Century. 
NIE’s central role in Teacher Education 
(TE) is about preparing and continually 
developing quality teachers. It is therefore 
imperative that we ensure that the 
education we offer is based on the needs 
of students in improving their learning 
outcomes and cultivating the right values 
that will underpin their success in this 
global age.

The purpose of education is to nurture 
the whole child — morally, intellectually, 
physically, socially and aesthetically. The 
key stakeholders in the education service 
have the responsibility to educate our 
children, to equip them with the requisite 
skills and knowledge, as well as the values 
and attitudes to ensure their survival and 
success as individuals, as members of the 
community, and as citizens of our nation. 
In recognising the key developments in 
a child’s life, it is necessary to effectively 
establish strong foundations in language, 
mathematics, emotional intelligence 
and diligence, as well as develop their 
conscience at an early age. Moving on to 
the next stage - the age of discovery and 
identity, children must be guided towards 
realising their kinaesthetic and academic 
potential, possessing the necessary life 
skills and learning to be independent. 
At the stage of establishing their life 
vision and aspirations, children need to 
have established values as they begin 
considering their career goals and learning 
to live interdependently with others in the 
community.

To achieve these worthy goals for our 
children requires an excellent education 
system, which is now widely recognised as 
being determined by the quality of teachers. 
Ultimately, a teacher with a strong sense of 
professionalism performs well by helping 
students achieve the desired outcomes 
of education, which meet academic, 
governmental and societal expectations.

In nurturing each child to optimise their 
potential, teachers need to have a firm 
grasp of their knowledge discipline as 
well as possess the pedagogical skill 
sets for classroom teaching. The aim of 
teacher education is to build capacity and 
enable teachers to adapt to the different 
educational environments. The focus of 
this capacity development encompasses 
attributes, values, instincts, life skills, mental 
models and competencies that lead to 
desirable student outcomes. Moreover, 
teacher learning must also be contextualised 
within complex relationships involving the 
“local learning infrastructure” such as culture, 
structures and operational parameters. It 
should be seen as a continual process, where 
teacher learning begins from ITP (Initial 
Teacher Preparation) and continues through 
TPD (Teacher Professional Development). 
The programmes offered in NIE spanning the 
continuum of TE ‒ which includes diploma, 
degree, PGDE, Master’s, PhD and EdD, as 
well as in-service and leadership programmes 
‒ offer a concrete means of building the 
capacity of our teachers to prepare them 
for school as beginning teachers, as well as 
to value add to their experiences as serving 
educators. A robust and dynamic teacher 
education model that infuses all these 
elements while responding to MOE’s policy 
initiatives will ensure high calibre teachers in 
our schools.”

Extract from NIE TE21: A Teacher Education Model for the 21st Century (NIE, 2009, pp. 28-29)

THE TEACHER

NIE Teacher 
Professional Identity 
and Key Attributes 
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It is acknowledged at NIE that an effective 
teacher educator will model the values, 
knowledge, and skills that are being taught 
in NIE programmes. Professor Tan Oon Seng, 
Director of NIE, highlighted the following 
key attributes of an effective teacher in his 
addresses at the NIE Teacher Investiture 
Ceremonies between July 2014 and July 2016:

Key Attributes 
of an Effective 
Teacher

Teachers are a 
part of the larger 
Singapore story and, 
more importantly, 
constitute an 
essential part of 
nation-building in 
Singapore.

CreativityCare

CourageCalling

4 KEY 
ATTRIBUTES OF 
AN EFFECTIVE 

TEACHER 
@ NIE

THE TEACHER
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COURAGE
As members of the teaching profession, 
effective teachers remind themselves of the 
beliefs that underpin their work — including 
the courage to genuinely care for a child 
in need and to keep the faith that every 
learner can break through their individual 
learning barriers. By recognising teaching 
as their true calling and genuinely caring 
for every learner, effective teachers will 
gain the courage to experiment, to learn 
from failure and to persist in helping their 
students achieve the desired learning 
outcomes despite the many challenges they 
will face in a dynamic landscape. They will 
demonstrate the dedication and mettle to 
continuously develop their own pedagogical 
skills, knowledge and growth as a person 
throughout their career as a teacher and 
education professional.

CREATIVITY
Today’s highly complex and challenging 
global landscape calls for teachers to 
demonstrate creativity in all aspects of 
their work — from designing lesson plans to 
classroom management. For example, both 
lesson plans and classroom management 

styles have to be tailored according to 
students’ ability and learning needs. Effective 
teachers tend to go beyond the call of duty 
to ensure the well-being of their learners, 
and display similar dedication and wit in 
the classrooms to engage their learners 
intellectually. A creative teacher knows that 
the best learning experiences usually do not 
come from a ready-made lesson plan or a 
resource package, but are instead the result 
of careful design and planning. The best 
questions to get learners thinking do not 
come from any 10-year series, they come 
from a teacher’s own curious, questioning 
mind. Creativity often encompasses 
the tireless process of trying and failing 
before succeeding. Effective teachers will 
therefore cultivate the grit to learn and the 
resilience to continue trying regardless of 
the result when adopting new pedagogies 
in the classroom. Having the courage and 
dedication to continuously experiment with 
new methods of teaching will help to hone a 
teacher’s pedagogical skills and enable them 
to become teachers that are more effective.

CALLING
Teaching involves guiding and facilitating 
inquiry and discovery, as well as shaping 
and moulding character and values. 
Effective teachers are not just instructors 
of subject matter but, more importantly, 
preservers and custodians of the values 
of society and our nation. Teachers have 
a duty to serve as a moral compass to 
their learners, pointing the direction to 
the “true north.” Teaching is a calling — 
teachers have the responsibility to guide, 
lead, care and inspire their learners. 
Teaching is also a demanding profession; 
however, these demands are filled with 
opportunities to make a difference to 
students and learners, their families, the 
community and the nation. Teachers are a 
part of the larger Singapore story and, more 
importantly, constitute an essential part 
of nation-building in Singapore. Effective 
teachers tend to demonstrate a strong 
sense of teacher identity and recognise 
the importance of service to the teaching 
profession and the larger community. 
They epitomise the call of the profession 
and a strong devotion to education, with 
unwavering faith to help every single 
learner fulfil their learning potential.

CARE
At NIE, we regard a teacher as a professional 
who cares for their learners above all 
else. A teacher is someone who provides 
encouragement, hope and positive affirmation 
to every student in their life-long learning 
journey. Effective teachers can “see what 
others do not see” in a learner. They can look 
beneath a learner’s demeanour and appreciate 
the traits deep down. Very often, a learner 
who is tardy and dishevelled is thought to 
be rebellious and disrespectful; however, 
if one delves deeper, one may uncover the 
underlying reasons for such behaviour — for 
example, the student could be experiencing 
family issues and learning difficulties. An 
effective teacher will see each learner as 
a unique individual with different talents, 
strengths and learning needs. Due to a busy 
schedule, many teachers find it hard to find 
time to hold meaningful conversations with 
their students to understand their problems 
and challenges, even if they genuinely wish 
to help. Regardless of how busy they are, 
effective teachers will find the time and 
dedication to cultivate passion and care for 
every single learner. The genuine care that 
a teacher shows is often what students will 
remember most for the rest of their lives.



Learning & Teaching @ NIE Learning & Teaching @ NIE
16 17

NIE places the learner at the heart of its 
programmes and pedagogies. The key 
attributes of an effective teacher outlined 
in the previous section advocate striving 
to understand and engage learners with 
utmost care, courage, an innovative 
mindset and an unwavering sense of 
purpose. It is recognised that education 
today needs to focus on helping learners 
develop diverse competencies to deal 
with rapid changes in the 21st Century 
and develop skills on how to evaluate 
information, to construct knowledge and 
to disseminate knowledge and information 
(Damico & Baildon, 2011).  

According to Voogt and Roblin (2012), 
21st Century competencies as recognised 

Understanding Learners 
and Key Learning 
Principles at NIE

THE LEARNER

by various frameworks (one of which is 
MOE’s KSAVE Model) encompass critical 
elements of collaboration, communication, 
ICT literacy, social and/or cultural skills, 
citizenship, creativity, critical thinking, 
problem-solving, learning to learn, 
self-direction, planning, flexibility and 
adaptability. 

The changing landscape of education in 
the 21st Century warrants NIE to examine 
and feature key principles of learning that 
best reflect the needs of the learner in the 
Knowledge Age — a notion that learners 
are not empty vessels waiting to be filled 
with knowledge and that knowledge 
building and learning are different 
(Bereiter, 2002).
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ENGAGING IN MEANINGFUL  
ACTIVITY
Learners construct meanings better and are 
more intrinsically motivated when they are 
engaged in an activity that is meaningful, 
authentic and relevant to them. Barron and 
Darling-Hammond (2008) highlighted a 
growing body of research that suggests that 
students learn more deeply and perform 
better if they have the opportunity to 
engage in “authentic” contexts — projects 
and activities that require them to employ 
subject knowledge to solve real-world 
problems. If learners perceive the situation 
as relevant to their lives, they are much more 
likely to put in the time and effort necessary 
to develop a rich knowledge base for deeper 
understanding. 

Indeed, when students adopt mastery 
goals rather than performance goals, they 
are able to manage and analyse challenges 
better (APA, 2015). For learners to learn 
meaningfully, they must be constructively 
engaged in a meaningful task. For deep 
learning to occur, the tasks that learners 
pursue should engage active, constructive, 
intentional, authentic and cooperative 
activities (Howland, Jonassen, & Marra, 
2012). Meaningful activities are significant 
for learning as they help to assess if learners 
are challenged or put in positions where 
they are able to use their resources as active 
agents for the generation of new knowledge 
and understanding. 

At NIE, it is pertinent to provide 
opportunities for our learners to apply their 
learning to real contexts, to question their 
assumptions about the profiles of their 
students, to be able to critique educational 
theories and practices to constantly 
improve themselves, and to possess the 
skills to inquire and reflect on their learning 
and practices. As the learning in NIE 
becomes meaningful to our learners, these 
experiences will encourage them to become 
reflective practitioners who strive for 
constant improvement.

ENSURING OWNERSHIP  
OF LEARNING
Learners’ beliefs, prior knowledge, 
and emotional well-being affect their 
performance (APA, 2015). For learning to be 
effective, learners should be active agents 
of their learning process (Hannon et al., 
2011). This is rooted in (a) constructivist 
theory, which argues that knowledge is 
accumulated through associations and 
understood through schema acquired and 
adapted by learners during their lives, making 
understanding unique to an individual; and 
(b) social constructivism, which builds on this 
idea to include the role that other parties 
play in supporting an individual learner 
to take the next step in developing their 
knowledge and understanding. 

Rainer and Mathews (2002) postulate four 
common elements of ownership: autonomy, 

With the advent and widespread adoption 
of digital technology, learning today takes 
place in environments that may be physical, 
virtual/online, or blended. To uncover a set 
of principles of learning that can support a 
21st Century learner whose learning extends 
beyond the physical space of a classroom, a 
purposive and intentional review of existing 
works on learning principles was undertaken. 

We have found that the key principles of 
learning emerge from the belief that salient 
qualities of transferable learning experiences 
occur in an environment that is characterised 
by (i) engaging in meaningful activity, (ii) 
ownership of learning, (iii) scaffolding 
via expert guidance and (iv) collaborative 
knowledge-building (adapted from Hannon, 
Patton, & Temperley, 2011; Howard, 2002; 
Rainer & Mathews, 2002). 

Key Principles 
of Learning

Although alternative taxonomies of 
learning principles are available in 
the literature, the four key principles 
highlighted in this document have been 
identified as being particularly current 
and useful towards helping to fulfil NIE’s 
strategic objective to be the world’s pre-
eminent teacher education institute. 
Additionally, while the principles adopted 
in this document were distilled from 
literature that subscribe across cognitivist, 
constructivist, and social constructivist 
paradigms, a pragmatic stance has been 
adopted in appropriating the ideas across 
paradigms for this document. [Annex A 
demonstrates the mapping of these four 
principles of learning to the American 
Psychological Associations’ “Top 20 Principles 
from Psychology for pre-K to 12 Teaching and 
Learning,” for example.]

4 KEY 
PRINCIPLES  

OF LEARNING 
@ NIE
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Meaningful 
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Scaffolding via 
Expert Guidance

Collaborative Knowledge 
Building
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power, voice and responsibility. Ownership 
is encouraged in three phases: building 
community, exploring content, and pursuing 
in-depth learning. Enghag and Niedderer 
(2008) define ownership in learning as 
learners’ actions of choice and control. 
Their study claims that greater learner 
responsibility enhances motivation of the 
learners and is critical for deeper learning. 
Further, acquisition of long-term knowledge 
and skill requires practice and together with 
self-regulation, it will help students learn 
better (APA, 2015). NIE learners can be 
provided with opportunities to co-construct 
their knowledge and take accountability 
to chart their learning as professional 
practitioners now and in the future.

SCAFFOLDING VIA EXPERT 
GUIDANCE 
Activity that is facilitated by an expert other 
can take on a quality that greatly enhances 
deep understanding. The most effective 
learning environments allow learners to 
acquire knowledge whenever they need it 
from a variety of sources: books, websites, 
and expert opinion pieces around the globe 
(Sawyer, 2008). However, while access to 
information is necessary, it is not a sufficient 
condition for deep learning. Expert educators 
act as cognitive coaches, fostering the 
type of thinking that is essential for deep 
understanding and subsequent transfer. 
There is a need to provide clear explanations 
and feedback to NIE learners in addition 

to helping them set goals and expectations 
(APA, 2015). Furthermore, expert disciplinary 
knowledge is required to guide teachers in 
teaching the subject matter well (Young, 
Lambert, Roberts & Roberts, 2014). 

NIE has a wealth of subject content faculty 
who can work with education-pedagogic 
faculty to enable/support expert guidance. 
Indeed, the collaborative nature between 
novices and experts and the tasks that the 
learners have to be engaged in should reflect 
what real practitioners do in any community 
(Hung & Wong, 2000). At NIE, this guidance 
for our learners can extend beyond the 
“expert educator”. Learners at NIE can be 
provided with opportunities to learn from 
experts from outside of NIE, collaborate 
with one another and learn from competent 
peers. We can provide our learners with the 
opportunity to tap into the expertise of the 
epistemic community, in both education and 
the subject disciplines. Their learning should 
be global as they connect and learn from 
experts anywhere in the world, while being 
rooted in the Singapore context and with 
understanding of Singapore’s social needs.

COLLABORATIVE  
KNOWLEDGE-BUILDING  
Learning is “situated within multiple social 
contexts” and since “interpersonal relation-
ships are critical to the teaching-learning pro-
cess and the social-emotional development of 
students” (APA, 2015), successful collabora-
tion becomes an important consideration for 
education. Intentional learning and teamwork 
characterise a knowledge-building commu-
nity. As community members work together, 
they learn from one another and knowl-
edge-building is fostered as they synthesise 
information.  

At NIE, we aim to encourage and build a 
participatory culture (Jenkins, 2009). It is 
one in which members believe that their 
contributions matter, and feel some degree of 
social connection with one another. Learners 
are viewed as legitimate contributors to the 
shared goals of the learning community. 
Advancing knowledge collaboratively is a 
needed skill for learners to be confident 
citizens in the Knowledge Age (Tan, Hung & 
Scardamalia, 2006). Learners can form their 
communities of learning through various 
media channels within the NIE fraternity, with 
experts in the field, and with practitioners. 
Teacher educators can aid and facilitate the 
formation of these communities and learners’ 
participation in them. 

The educational needs and characteristics 
of learners in the 21st Century call for 
reforms to include responsive pedagogies. 
To facilitate learning in the 21st Century 
classrooms, educators must reach out to 
the new generation of learners. Through 
facilitative pedagogies and state-of-the-
art facilities that encourage learners to 
engage in collaborative learning, NIE aims 
to provide a holistic learning experience 
that is conducive to achieving 21st Century 
competencies learning outcomes.

“E-M-I-C”
Building and extending on the initial ideas 
of Elmore (2010) and Sweet (2001) on 
the learners of the 21st Century, NIE has 
identified a set of learning experiences, 
known collectively as “E-M-I-C”, that are 
recognised as being highly conducive to 
effective learning in the 21st Century:

Key Elements of  
the NIE Learning  
Experience and  
Environment

THE FACILITATIVE LEARNING ENVIRONMENT

EMIC 
@NIE
Experiential
Multimodal
Inquiry-based
Connected

21ST 
CENTURY 

COMPETENCIES 
LEARNING 

OUTCOMES

FACILITATIVE LEARNING ENVIRONMENT

THE LEARNER

THE TEACHER
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EXPERIENTIAL (E)
Underpinned by Kolb’s Experiential Learning 
Theory (1999), the term “Experiential” 
in EMIC emphasises experience as the 
foundation and stimulus for learning. A 
learner’s knowledge is a result of both 
grasping and transforming experience (Kolb, 
1999). Dewey (1938) perceived education 
as a process of continuous reconstruction 
and growth of experiences. The role of 
an educator then is to customise learning 
activities that allow learners to engage 
and reflect in meaningful experiences that 
comprise multifaceted aspects including the 
cognitive, behavioural and affective (Gentry, 
1990) and ensure that these activities are 
sufficiently structured for the learner’s 
current developmental stage.
 
Underpinned by the principles of 
constructivism and social constructivism 
(Vygostky, 1978) as well as dialogic teaching, 

learning experiences may be significantly 
enhanced through incorporating social 
interaction involving the learners themselves. 
Educators and learners co-create a trusting 
and innovative learning experience, shifting 
from playing the directive supervisory role to 
a co-learner working alongside one another 
(Tsien & Tsui, 2007). This allows learners 
to become contributors rather than simply 
recipients (Itzhaky & Lazar, 1997). They are 
empowered to have greater ownership, 
autonomy and independence in the learning 
process (Tsien & Tsui, 2007).

MULTIMODAL (M)
A “multimodal” learning experience 
advocates a dynamic, engaging and 
interactive learning process based on 
discussion and sharing of values, knowledge, 
skills, feelings and behaviours through 
various channels, facilities and tools tailored 

to learner needs (Chua & Chye, 2017). 
Through multimodal learning, learners at NIE 
are exposed to different learning contexts 
and teacher educators can make use of a 
multitude of tools and facilities to enhance 
learners’ knowledge, as well as their capacity 
to use online resources appropriately and 
responsibly. 
 
Within this multimodal approach, learning 
materials should be image-rich to reflect 
contemporary modes of communication. 
This involves (i) appropriate use of imagery 
in scaffolding the learning experiences 
of learners, and (ii) inculcating media and 
visual literacy to them (Chua & Chye, 2017). 
Media literacy can be defined as the ability 
to access, analyse, evaluate, and effectively 
communicate through various channels of 
print and non-print texts (Considine & Haley, 
1992). Visual literacy refers to the ability 
to interpret visual messages correctly, and 
to process and transform information into 
pictures or graphics for communication 
(Heinich, Molenda, Russell, & Smaldino, 
2002). 

21st Century learners grow up with social 
media, interactive videos, the Internet, and 
cameras on their smart phones (Elmore, 
2010; Sweet, 2001). They are often more 
attracted to communication messages that 
are either image-based or image-enhanced. 
To effectively engage and appeal to these 
learners, the use of visually engaging 
pedagogies can be considered. Such 
pedagogies can also serve to develop and 
enhance the capability of learners to better 
interpret, assess and understand visual 
messages.

INQUIRY-BASED (I)
The term “Inquiry-based” in EMIC refers to 
the need to cultivate a culture of inquiry-
based learning within NIE. This can be 
achieved by encouraging learners to solve 
authentic real-world problems (Darling-

Hammond, 2008). Learners become active 
problem-solvers who learn how to learn, and 
educators become facilitators of the learning 
process. The shelf life of information and 
knowledge today is short. Beyond content 
assimilation, learners must know how to solve 
problems and to inquire. 

Two essential elements define inquiry. First, 
inquiry begins with planned intentional 
reflection with a focus on problem-solving. 
Second, it is important that as learners 
engage in the process of inquiry, their thought 
processes are made visible for discussion, 
sharing and purposeful conversation (Dana & 
Yendol-Hoppey, 2008). 

CONNECTED (C)
“Connected” in EMIC refers to connecting 
different layers of information in addition 
to connecting with people and experience 
via technological means. Learners today 
are almost constantly connected socially, 
personally and professionally (Elmore, 
2010) through digital and mobile devices. 
Connectedness emphasises interaction 
with interconnected and interdisciplinary 
information, on experiences as well as people 
as a central means of problem solving, and the 
interpersonal skills involved in regulating such 
discourse (Chua & Chye, 2017). Educators can 
design individual or collaborative activities 
mediated by technology that enhance 
connectivity and, in the process, challenge 
learners to transcend disciplines. 

A “Connected” learning environment is 
essential in situations that demand learning 
interactions across space and time and in 
fulfilling NIE’s aim to provide effective, 
flexible yet authentic learning experiences 
to busy education professionals. By making 
use of innovative learning technology and 
physical infrastructure, NIE educators have 
more options when designing pedagogies 
to engage learners with increasingly 
diverse needs.
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“Learning and Teaching @ NIE” highlights the 
key characteristics of an effective teacher, 
key principles of learning, and key elements 
of the learning environment and experience 
at NIE aimed at achieving 21st Century 
competencies as the key learning outcomes. 
While not designed to be a teaching manual, 
“Learning and Teaching @ NIE” aims to 
familiarise NIE faculty and teacher educators 
with the unique pedagogical propositions 
and perspectives that will enhance NIE’s 
impact in a dynamic educational landscape.
 
The principles highlighted in this document 
emphasise how teaching and learning at 
NIE place the learner at the heart of its 
pedagogical propositions. The intention is 
for NIE lessons — whether physical, online or 
blended — to be designed for the learner to:

Moving Forward 
• Be engaged in activities that are    
 meaningful, authentic and relevant
• Be an active agent of one’s learning
• Be engaged in learning activities facilitated  
 by an expert other
• Learn from one another

At NIE, we strongly believe that practitioners 
should possess a repertoire of pedagogical 
approaches that reflect instructive, didactic, 
expository approaches, as well as the ability 
to empower learners to take ownership of 
their learning supported by an authentic 
learning-centred environment.

As the educational landscape continues 
to evolve, it is intended that “Learning and 
Teaching @ NIE” will be a “living document” 
to be updated periodically and as needed to 
ensure its relevance to NIE and our faculty, 
as we strive to enhance our impact and 
reputational capital in a vibrant and fast-
evolving educational landscape.
 

The principles 
highlighted in this 
document emphasise 
how teaching and 
learning at NIE place 
the learner at the heart 
of its pedagogical 
propositions.
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Mapping of APA Top 20 Principles from Psychology for Pre K-12 
Teaching and Learning to NIE’s 4 Principles of Learning

Engaging in  
Meaningful Activity

Ownership  
of Learning

Scaffolding via  
Expert Guidance

Collaborative  
Knowledge-Building 

• P2 What 
students  
already know 
affects their 
learning. 

• P4 Learning is 
based on context, 
so generalising 
learning to new 
contexts is not 
spontaneous but 
instead needs to 
be facilitated. 

• P9 Students 
tend to enjoy 
learning and 
perform better 
when they are 
more intrinsically 
than extrinsically 
motivated to 
achieve. 

• P10 Students 
persist in the face 
of challenging 
tasks and process 
information more 
deeply when they 
adopt mastery 
goals rather than 
performance 
goals.

• P1 Students' beliefs 
or perceptions about 
intelligence and ability 
affect their cognitive 
functioning and 
learning.

• P3 Students' cognitive 
development 
and learning are 
not limited by 
general stages of 
development.

• P7 Students' self-
regulation assists 
learning, and self-
regulatory skills can be 
taught.

• P5 Acquiring long-
term knowledge 
and skill is largely 
dependent on 
practice.

• P15 Emotional well-
being influences 
educational 
performance, learning 
and development.

• P9 Students tend 
to enjoy learning 
and perform better 
when they are more 
intrinsically than 
extrinsically motivated 
to achieve.

• P10 Students 
persist in the face of 
challenging tasks and 
process information 
more deeply when 
they adopt mastery 
goals rather than 
performance goals.

• P6 Clear, explanatory and timely 
feedback to students is important 
for learning.

• P8 Student creativity can be 
fostered.

• P11 Teachers' expectations about 
their students affect students' 
opportunities to learn, their 
motivation and their learning 
outcomes.

• P12 Setting goals that are short-
term (proximal), specific and 
moderately challenging enhances 
motivation more than establishing 
goals that are long-term (distal), 
general and overly challenging.

• P16 Expectations for classroom 
conduct and social interaction 
are learned and can be taught 
using proven principles of 
behaviour and effective classroom 
instruction.

• P18 Formative and summative 
assessments are both important 
and useful but require different 
approaches and interpretations.

• P19 Students' skills, knowledge 
and abilities are best measured 
with assessment processes 
grounded in psychological science 
with well-defined standards for 
quality and fairness.

• P20 Making sense of 
assessment data depends on 
clear, appropriate and fair 
interpretation.

• P4 Learning is based on context, 
so generalising learning to new 
contexts is not spontaneous but 
instead needs to be facilitated.

• P2 What students 
already know affects 
their learning.

• P4 Learning is based 
on context, so 
generalising learning 
to new contexts is 
not spontaneous but 
instead needs to be 
facilitated.

• P9 Students tend 
to enjoy learning 
and perform better 
when they are 
more intrinsically 
than extrinsically 
motivated to 
achieve.

• P10 Students 
persist in the face 
of challenging 
tasks and process 
information more 
deeply when they 
adopt mastery 
goals rather than 
performance goals.

ANNEX A
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In attempting to foster an appreciation of 
how human movements become coordinated 
over time, PocketLab, a pocket-sized wireless 
sensor that is able to measure up to seven 
types of dynamic variables and can be 
visualised in real time on its mobile app, were 
strapped on athletes to collect data on their 
movement to provide insights. 

The affordance of its portability and size has 
allowed students to incorporate it into their 
learning in interesting ways, from attaching 
it to their bodies to strapping it to sports 
equipment like floorball sticks and skipping 
ropes, as they tried to make meaning of 
the data streams coming out from it (while 
experimenting with different movements).

As a precursor for the students to familiarise 
themselves with the possibilities of the 
PocketlLab platform, they were tasked to 
test the effect of textured compression socks 
on human balance. In groups of three to four 
students, they had to decide on the optimal 

Physical Education 
and Pedagogy Senses  
a Change 

placement of the sensor on the human body 
to record the most meaningful data relevant 
to their inquiry before beginning their 
investigation. By using R scripts to process 
and analyse the sensor data collected from 
the experiments, students were able to plot 
3D visualisations of the data (Multimodal) 
to appreciate the movements better. The 
students found the learning experience 
impactful. The use of the sensors provided 
the students with an opportunity to work 
with participants and collect actual data on 
movement performance. This experience 
allows students to strengthen the links 
between theory and practice. 

On the field, the students got a feel of 
another state-of-the-art-technology, as 
used by top English Premier League football 
clubs and professional basketball teams, 
called “The Catapult System”. This system 
is a GPS tracking system used by teams in 
team sports to track individual movements 
of players. The system was used to highlight 
to students the impact of informational 
constraints on game play behaviours in a 
small-sided game of soccer (Experiential). 
A laptop was used to share visualisations 
of players’ movements during the game to 
provide insights on how game play patterns 
changed with a manipulation of rules, playing 
area and scoring system.
 
The face of physical education is changing 
quickly, with new advancements in 
technology surfacing to enable individuals to 
train smarter, improving their performance 
and efficiency. With the prevalence of 
wearable fitness trackers (some even come 
with an inbuilt voice coach), it is timely 
for students to learn the rudiments of the 
technology by experimenting with it to 
answer their own inquiry questions – only 
then, can they appreciate and apply it in 
more innovative ways to benefit research 
and community.

ASSOCIATE PROFESSOR  
CHOW JIA YI 
Physical  Educat ion & Sports Science (PESS)

ASSISTANT PROFESSOR  
ADRIAN KEE 
Physical  Educat ion & Sports Science (PESS)

GAME FOR LEARNING 
The release of the Pokemon Go augmented 
reality game spawned throngs of human 
virtual  critter “hunters” armed only with their 
mobile phones and boundless energy. The 
young and not-so-young gamely endure the 
travails of “Go-ing” to out-of-the-way places 
in search of rare virtual bounty, driven by 
the desire to level up in the game and to 
enhance their social status within the game 
community.

At NIE, we have developed and 
experimented with several game -based 
learning curricula in schools. The Legends of 
Alkhimia game-based chemistry curriculum 
(Multimodal) is one such example. This 
curriculum was designed for the chemistry 
component of the general science syllabus 
for Secondary 2 students. In this curriculum, 
students are invited to be apprentice 
chemists who immerse themselves in a 
fictional world (Experiential) to solve the 
(chemistry-based) problems of the virtual 
world's inhabitants. In so doing, students 
participate in learning through inquiry 
(Inquiry-Based). They learn chemistry by 
doing chemistry (albeit in a virtual world); 
they do not merely learn about chemistry, 
as all too often happens in a traditional 
classroom.

Chemistry student teachers from the 
Postgraduate Diploma in Education 
programme were also exposed to this 
innovative game-based chemistry 
curriculum. The student teachers could see 
how a subject is brought to life, with the 
application of chemistry in the real world 
rendered vividly. Most importantly, students 
develop an authentic understanding 

ANNEX B

Exemplars of Innovative
Teaching Practices at NIE 

ASSOCIATE PROFESSOR  
CHEE YAM SAN 
Learning Science and Technologies (LST)

of the nature of science, including how 
scientific knowledge is socially constructed 
(Connected) in practice.

Participation in this curriculum allows 
students to not merely learn about 
chemistry, but to learn chemistry as 
chemists, whereby scientific thinking is 
closely tied to experimental actions.
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The Singapore Kaleidoscope draws on the 
diverse perspectives of people living in 
Singapore to examine Singapore's natural 
landscapes, society, culture and heritage, as 
well as Singapore's geo political landscape 
and future prospects. The course provides 
opportunities for student teachers to 
develop appreciation and understanding of 
challenges, issues, and perspectives central 
to these areas of study. 

As the design of this course is underpinned 
by Appreciative Inquiry (Inquiry-Based), 
it sets student teachers on a process of 
exploration that will help them to gain 
a deeper appreciation of Singapore's 
achievements and a better understanding of 
the current and possible future challenges 
that Singapore faces. Student teachers will 
embark on this self-directed inquiry process 
with the help of video vignettes (Multimodal) 
that are complemented with asynchronous 
online and face-to-face class discussions 
(Connected) and symposia where they can 
interact with experts from different fields.

Student teachers' learning is further 
reinforced by self-directed (Experiential) 
learning journeys where they are strongly 

Singapore  
Kaleidoscope 

ASSOCIATE PROFESSOR 
LIM MUI LING IVY MARIA  
Humanit ies and Socia l  Studies Educat ion 
(HSSE)

encouraged to go beyond their comfort 
zones to experience parts of Singapore 
that they may have no prior experience of. 
For instance, student teachers may opt to 
explore heritage areas such as Little India, 
Chinatown or Kampong Glam and learn 
more about Singapore through a historical-
cultural lens or a sociological perspective. 
Others may decide to explore Singapore's 
natural environment with a view to learning 
about the flora and fauna of Singapore. The 
possibilities are truly endless!

The Singapore Kaleidoscope experience 
will enable student teachers to be more 
appreciative of what it means to be a 21st 
Century teacher in the Singaporean context.
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