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1. Introduction to the Future of Adult Learning 

Research Symposium 
 

This report summarises the deliberations at the Future of Adult Learning Research (FoALR) 

Symposium, ‘Charting the Future of Adult Learning Research Agenda in Singapore: New 

Directions, Approaches and Perspectives’ held from 14 to 15 November 2019 at the Lifelong 

Learning Institute, Singapore.  

 

Background of the Symposium 

The FoALR Symposium is a strategic platform initiated by the Singapore National Research 

Foundation (NRF) and SkillsFuture Singapore (SSG), and organised by Singapore 

researchers for dialogue with the international research community to support Singapore’s 

efforts to develop a future-oriented research agenda on adult learning.  

 

Given the strategic importance of adult learning to Singapore’s national agenda of inclusive 

growth and maximising individual potential through the SkillsFuture movement, NRF and SSG 

decided to organise the research community to lead in the development of a forward-looking 

research agenda that could support a future-oriented vision for adult learning. The scope 

includes adult learning in schools, at workplaces and in community life in a world driven by 

technological advancements. This effort to chart the next phase of research on adult learning 

in Singapore complements ongoing efforts in this area at the Singapore University of Social 

Sciences (SUSS)’s Institute for Adult Learning (IAL), as supported by SSG’s Workforce 

Development Applied Research Fund (WDARF), and through NRF’s initiative on the Science 

of Learning.  

 

Towards this end, a 13-member Taskforce was set up in July 2019 comprising representatives 

from various Institutes of Higher Learning and Research Institutes in Singapore to provide 

leadership to steer the development of a forward-looking agenda for adult learning research 

to anchor lifelong learning initiatives in Singapore on robust theoretical foundations and 

rigorous empiricism. The Taskforce is chaired by Professor Lee Wing On, Executive Director 

of IAL, with members from the six Autonomous Universities in Singapore, the Agency for 

Science, Technology and Research (A*STAR), the Ministry of Education (MOE), NRF and 

SSG. 

 

Based on an analysis of the key trends and opportunities in recent research on adult learning, 

the Taskforce highlighted four focus areas as key constituents of the future of adult learning 

research agenda. Four Subgroups were set up to examine each research area in greater 

depth, namely: 

 

1. The Future of Human Capabilities in a Digital Economy and Society 

2. Innovative Technologies for Adult Learning Research 

3. Learning Cultures × Smart Cities 

4. Towards the Science of Adult Learning  
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Each of the Subgroups prepared a preliminary consultative paper to solicit feedback from the 

international research community. The Symposium is a platform for the strategic deliberation 

of each of the four research areas. 

 

Objectives of the Symposium 

The objectives of the FoALR Symposium are as follows: 

 

 To develop academic consensus on the strategic importance of adult learning research 

 To solicit ideas on specific research areas for a future-oriented research agenda on adult 

learning 

 To build a strong network of Singapore-based and global researchers who can contribute 

to the identified research agenda when it is launched. 

 

Four Research Areas for Deliberation at the Symposium 

The four research areas for deliberation at the FoALR Symposium are as follows: 

  

Research Area 1: The Future of Human Capabilities in a Digital 

Economy and Society 

The advancement of digital technologies has been identified as 

a key disruptor of our economy and society, changing the way 

we live, work and learn. As our reliance on digital technologies 

across various facets of our lives increases, it raises questions 

about the value of human capabilities, the role and nature of 

capabilities in human-machine interaction, what it means to be 

human in a digital world, and what capabilities we need as we use, interact with and manage 

the technologies. What those capabilities might be and who has access to what capabilities 

are shaped by a bigger question about how as a society, we design and use technology and 

for what purposes. Is technology used for augmenting labour and living or for substituting 

humans? With human capabilities as the central focus, this research area seeks to envision 

and shape the future of the digital economy and society, and to understand what it entails for 

us as humans to flourish in this future. Of particular interest to this research area: widening 

the role of learning in a life immersed in digitalisation, the nature of jobs and the skills required, 

and the kinds of learning that complement and facilitate our vision of the future.  

 

Research Area 2: Innovative Technologies for Adult Learning Research 

While the application of innovative technologies in adult learning 

immediately indicates novelty, such technologies, in and of 

themselves, are rarely impactful to adult learning, unless they 

are rooted in a sound understanding of learning design 

principles and processes. Hence, the focus should be shifted 

from technology as the innovation, where learning is often 

understood largely as individual and cognitive, to learning as 

being what is needs innovation, and technology as a tool for enabling, affording and supporting 

innovative learning, individually and collectively. In other words, technologies and innovative 

adult learning need to be thought of as an ‘ecosystem’. Accordingly, this research area seeks 

to explore different parts of this ecosystem that support the integration of technologies and 

adult learning, and to explore how they connect and relate to each other, and how they can 
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be designed in ways that are holistic, situated and integrated into everyday practices. 

Moreover, within this ecosystem, what are the roles of institutions, technology providers, 

educators and learners? How should education businesses think about their business models 

to meet context-specific needs of their learners?  

 

Research Area 3: Learning Cultures × Smart Cities  

A ‘smart city’ is one where elements of technologies are co-

opted and integrated into aspects of our urban life, and into the 

physical and virtual infrastructure and range of day-to-day 

services rendered. At the same time, the smart city, beyond a 

collection of physical and material structures, is a confluence 

of cultures and experiences, and that presents multiple spaces 

and contexts for learning: whether physical, virtual or social, 

conscious or unconscious, formal or informal. This research 

area seeks to unpack the connections between the smart city and its learning cultures, and 

understand how we can integrate learning into the city, so that the city is a resource for learning, 

and so that we can learn together with the city. It seeks to understand the elements integral to 

the design of human-centric smart cities, and uncover the potential of data embedded in the 

smart city that can contribute to our understanding of human learning and how our learning 

experiences can be further enhanced for greater effectiveness and outcomes. Also of 

particular interest is how learning takes place in a range of life-wide contexts, particularly the 

role of corporate universities alongside traditional universities and learning across the course 

of life, and what it means for a rapidly ageing population.  

 

Research Area 4: Towards the Science of Adult Learning 

The study of adult learning, while traditionally rich in theories and 

empirical research, has rarely inducted itself to the other sciences, 

such as neuroscience or computational sciences. On the other 

hand, the fields of ‘learning sciences’ and the ‘science of learning’ 

have not provided sufficient attention on adult learners so far, 

focusing mostly on the learning in early childhood, or in formal 

educational settings. Therefore, this research area seeks to chart 

new ways on how we approach the study of adult learning, 

leveraging on the knowledge and expertise of various disciplines, such as social sciences, 

biological sciences and computational sciences. It seeks to evolve the ‘Science (or Sciences) 

of Adult Learning’ as a distinct field in academia, to enable the development of a coherent, 

integrated body of knowledge on adult learning, whilst harnessing and applying the latest 

theories and techniques in scientific inquiry. In particular, it is interested in multi-science 

perspectives: the social ecology of adult learning, neurobiological prospects for and processes 

of adult learning, data-driven frameworks for investigating adult learning and learning 

outcomes. While establishing the science (or sciences) of adult learning, we are focusing on 

the research agenda that can be applicable to translational research, in order to anchor policy 

and practice in rigorous empiricism. 

 

Participation & Outcomes 

There were a total of 12 expert presentations, 6 panel discussions and 2 showcase sessions 

at the FoALR Symposium. The experts came from a diverse range of academic disciplines, 
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including education, psychology, economics, sociology, computing, neuroscience, media and 

communications. About 100 participants joined the session in person at the Lifelong Learning 

Institute in Singapore, with more joining via live streaming. The consultative papers were also 

made available via SLACK at www.ial.edu.sg.  

 

The following were the key areas of consensus generated over the two-day symposium: 

 

 Criticality of developing a deeper theoretical understanding of adult learning, particularly 

amidst dynamic contexts that increasingly take on a digital character, including the 

possibility of shifting to new paradigms for facilitating adult learning in a period of intensive 

human-machine interactions 

 

 Fostering interdisciplinary research collaborations for a robust interrogation of adult 

learning, including creating platforms for interdisciplinary dialogue and building 

interdisciplinary capabilities 

 

 Developing new paradigms, models and approaches, including the exploitation of digital 

technologies and computational science, to facilitate the translation of research findings 

into policy and practice. 

 

Specific suggestions were also provided for each of the four research areas. All feedback was 

incorporated into the various iterations of the Consultative Papers, which was made available 

to the international research community to provide further input from 10 to 24 January 2020 at 

https://www.ial.edu.sg/access-research/future-of-adult-learning-research-symposium.html. 

The final set of consultative papers were integrated into a Final Report submitted to NRF and 

SSG in March 2020. The rest of this report summarises the presentations and discussions at 

the FoALR Symposium. 

 

  

https://www.ial.edu.sg/access-research/future-of-adult-learning-research-symposium.html
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2. Opening Speeches at the Future of Adult Learning 

Research Symposium 
 

Welcome Address by Professor Cheong Hee Kiat, President, Singapore University of 

Social Sciences 

 

In his welcome address, Professor Cheong highlights how the key trends of digitalisation, 

industry 4.0, ageing demographics and environmental sustainability present a complex 

proposition for adult learning.  This makes the charting of the future of adult learning research 

agenda for Singapore timely, given that institutes of higher learning are increasingly called 

upon to play a greater role in adult learning provisions, particularly in expanding the 

development of continuing education and training programmes. Likewise for the Singapore 

University of Social Sciences (SUSS), as Singapore’s University for Lifelong Learning, the 

delivery of lifelong learning provisions is a dedicated mission of the University. The bulk of 

students participating in SUSS programmes are adult students. In addition to the diverse 

profile of learners with different ages, experiences and qualifications, the contexts and spaces 

of learning are increasingly varied, which includes physical, virtual or social spaces, as well 

as formal and informal learning. For societies to pursue inclusive, equitable, and sustainable 

learning and enable opportunities for all to develop their fullest potential, research into adult 

learning will be crucial to root our learning design and practices in rigorous empiricism, and to 

find new ways to help students learn better. Professor Cheong thanks both the local and 

international research community for coming together to support the development of the future 

adult learning research agenda for Singapore. 

 

Speech by Mr Ng Cher Pong, Guest of Honour of FoALR Symposium, Chief Executive 

of SkillsFuture Singapore  

 

In his speech, Mr Ng draws attention to FoALR as a strategic initiative to support lifelong 

learning in the digital age for Singapore. He notes the significant experimentation in lifelong 

learning by societies worldwide including in Singapore, Finland and Canada. Adult learning 

research is key to anchor such lifelong learning initiatives in rigorous empiricism. Although 

Singapore has supported adult learning research in 2008 through the Institute for Adult 

Learning, the agenda has since grown in complexity and therefore a much more 

comprehensive strategy was needed. FoALR brings the broader research community to come 

together to identify critical research areas for adult learning in the medium and long-term that 

may include unexplored areas, as well as new opportunities with digital technologies for 

research and learning. Mr Ng additionally points out that the four research areas identified by 

the FoALR Taskforce are potentially path-breaking and of value to communities beyond 

Singapore. The views, suggestions and perspectives from the expert speakers at FoALR will 

help to support the emerging research agenda in substantial ways. Mr Ng particularly 

encourages the research community to contemplate new models and approaches for 

connecting the research and user communities, highlighting that it is only when research 

findings are translated into insights that are applicable to policy and practice that society fully 

reaps the rewards of the investments into such research.  
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3. Deliberations: Research Area — The Future of 

Human Capabilities in a Digital Economy and 

Society 
 

Expert Presentation: In Search of Well-Being — Humans with Advanced Augmented 

Capabilities in a Super-Connected World by Professor Nancy Law 

Founding Director of the Centre for Information Technology in Education, Faculty of Education, 

University of Hong Kong, & Fellow of the International Society of the Learning Sciences 

 

Tracing the evolution of educational technologies, Professor Law highlights that the most 

common descriptions of how advances in technology impact on and contribute to human 

learning have generally adopted rather technocentric perspectives. She offers an alternative 

framework based on a sociotechnical interpretation of such technological advances over the 

past millennia, from cave painting and writing to the rise of digital technologies, have 

contributed to human learning, serving as tools that ‘connect minds over time and space’ (e.g. 

paintings, printing, audio and video recording, telephone, television, computers, Internet, 

social media), and ‘augment human performance’ (e.g. abacus, calculator, machines of 

various sorts, robotics, artificial intelligence). Professor Law invited the audience to think about 

the accompanying changes in different aspects of the society that are necessary for 

technological inventions to create deep pervasive changes in our everyday life. The process 

of development of motor cars, from the invention of the internal combustion engine to the 

dominance of fossil-fuel-powered motor cars as the dominant means of transportation in 

modern society, took more than 60 years. In the process, many social infrastructures such as 

traffic systems, legal regulations and insurance policies, as well as physical infrastructures, 

such as the road system, parking and fuelling infrastructures need to be developed and 

accepted by the society at large. This conceptual frame enables us to view human and 

technological developments as interconnected, rather than separate and distinct. With each 

technological innovation, society evolves its rules, norms, policies and infrastructures, leading 

to social transformation. At times, social transformation may come before sociotechnical 

readiness. For instance, super-connectivity in our times has given rise to super epidemics, 

such as the outbreak of Severe Acute Respiratory System (SARS) in the early 2000s, which 

led to the emergence (or co-evolution) of behavioural (personal and social), infrastructural and 

legislative developments in order to contain health risks related to infectious diseases.  

 

Professor Law further proposes that this complex system model of sociotechnical co-evolution 

can be used to explore possible futures of a society of super-augmented, super-connected 

citizens, and how different sociotechnical infrastructures and strategies may affect the course 

of these futures. Her argument is that the biggest impending challenge to any country or 

system is not the speed of uptake of creative applications of the technology, but whether 

society is able to anticipate the implications of super-augmented and super-connected 

humans for societal well-being. This opens up a significant research agenda for understanding 

the various futures for super-connectivity and societal well-being. Super-connectivity has its 

advantages, but may also bring uncontrollable disruptions that threaten the fundamental 

values and well-being of our society. Ideas, like an epidemic, can spread and morph in new 

and unpredictable ways, and metaphors, like containment, prevention and immunisation, may 

be used to describe and/or explain learning. However, it is also possible to use the language 
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of connected learning and a connected society, thereby embracing an alternative paradigm 

for understanding human capabilities and development as social and collective, rather than 

individualistic, which provides a different starting point for understanding how human 

capabilities should be nurtured and harnessed in a digital world. 

 

Expert Presentation: Skills and Capabilities for Thriving in a Digital World by Ms Olga 

Strietska-Ilina 

Team Leader, Skills and Employment Branch, Employment Policy Department, International 

Labour Organisation 

 

Ms Strietska-Ilina highlights the wide range of potential impact of technological innovation and 

digitalisation on jobs and employment. They include the automation of some jobs and job tasks, 

new job creation, re-shoring, off-shoring, labour market fragmentation, the increasing 

complexity of tasks and decreasing complexity of routine ones, and the expected multiple 

workforce transitions between jobs and occupations requiring reskilling and upskilling. Citing 

an ongoing study by the International Labour Organisation (ILO) on the impact of digitalisation 

of skills, she highlights that demand for relatively high-level skills is predicted to increase 

between 2000 and 2021. However, job polarisation — referring to the disappearance of 

middle-class jobs relative to bottom and top-level jobs — is also a trend that is expected to 

remain. To tackle the changing job and skill demands, she presents the following implications 

for skill needs: 

 

1. Developing specialised technical skills, which include care skills and STEAM skills to 

foster innovation with social responsibility 

2. Promoting stronger foundational skills, which include the traditional literacy and 

numeracy skills, as well as newly important skills, such as digital literacy, environmental 

literacy and research literacy to facilitate self-directed learning 

3. Fostering core work and transferable skills, which include agility, future thinking, learning-

to-learn and the 4Cs (communication, collaboration, creativity & critical thinking) 

4. Promoting entrepreneurial and artisanal skills, to nurture job creators and not only job 

takers, as well as demand for artisanal customised products 

5. Enhancing digital skills, which include basic and generic digital literacy skills, 

intermediate and advanced digital skills, such as programming and digital media, or 

sector-specific digital skills, such as BIM in construction or CRM in services. 

 

Ms Streitska-Ilina stresses that the above five sets of skills are interdependent. For instance, 

the appropriate combination of technical and core work skills will provide workers with sound 

future employment prospects, as they will be able to move easily between jobs. Beyond 

digitalisation, she highlights the significant number of jobs that can be created if the renewable 

energy agenda fully takes off, alongside other jobs, arising for instance, from the circular 

economy.  

 

Given all the changes expected to take place impacting work and employment, the bigger 

agenda that ILO’s Global Commission on the Future of Work pushes for is a ‘human-centred 

agenda for the future of work’ driven by three key investments: (1) Investing in people’s 

capabilities, (2) Investing in the institutions of work, and (3) Investing in decent and sustainable 

work. Ms Strietska-Illina specifically draws attention to the first key investment in people’s 
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capabilities, highlighting the need to evolve existing skills development systems into a Lifelong 

Learning (LLL) ecosystem that facilitates dynamic learning over the life cycle of an individual. 

She also stresses the role of social capabilities for innovation and productive transformation, 

which are embodied in collective rather than individual forms of knowledge, and are strongly 

linked to governance mechanisms and other elements of the LLL ecosystem. 

 

Panel Discussion: Living, Working and Learning in the Digital Age — Opportunities, 

Challenges and New Conceptualisations of Human Capabilities 

Moderator: Dr Lim Lai Cheng, Executive Director, SMU Academy, Singapore Management 

University  

Panel members: Professor Nancy Law, Ms Olga Strietska-Illina 

 

The panel discussion focuses on the opportunities that come with living, working and learning 

in the digital age. Professor Law explains that in order to make digital learning an ‘epidemic’, 

it is useful to think about learning and education as networks where things are not just ‘good’ 

or ‘bad’, but interdependent. Through social engineering, we can build a system in which we 

can learn not just as individuals, but also collectively where generations work together to solve 

problems. This raises the notion of social compact or the relationships, responsibilities and 

roles of citizens, government, business and educational institutions alike. Professor Law takes 

a multilevel, context-dependent conceptualisation of ‘well-being’. In some situations, an 

individual’s personal safety in the society can be a ‘well-being’ that cannot be taken for granted.  

 

Ms Strietska-Illina agrees, and highlights that human development in a digital world should not 

just be focused on economic growth but enhanced well-being, which is a complex proposition 

that includes fulfilment, work-life balance, good working conditions and the ability to connect 

as well as disconnect. Facilitating enhanced well-being includes not just ensuring the 

economic and social participation of every individual, but also the sense of fulfilment that each 

individual experiences. Skills development has a dual role in supporting enhanced well-being: 

first, as an enabler of growth, and second, as a buffer from social and economic shocks. It is 

useful to think of ecosystems in society necessary to provide for both functions of skills 

development that also reflect collective capabilities.  

 

The panellists additionally respond to a question on ageing population and its impact on 

learning. Ms Strietska-Illina stresses that older workers should not be seen as less relevant. 

They in fact bring along with them valuable experiences, and we should accommodate their 

preferences in the learning and working environment. The older workers could possibly take 

on the role of mentors or peer coaches. With flexible work arrangements, it is also possible to 

conceive a different perspective for working, learning and life. Agreeing, Professor Law adds 

that rather than be caught up with the differences between the young and the old, the area of 

adult learning that requires attention is how to get multi-generations to work together to solve 

problems. 
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Expert Presentation: Experiences of Human-Machine Interaction (Explicated) by 

Professor Lee Kwan Min 

Korea Foundation Professor in Contemporary Korean Society and New Media, Wee Kim Wee 

School of Communication and Information, Nanyang Technological University 

 

Professor Lee discusses Human-Machine Interaction (HMI) in the context of learning, 

highlighting the need to apply fundamental mechanisms of human-to-human learning and 

interaction mechanisms to human-machine learning contexts. This is vital as otherwise there 

would be a serious disconnect. He explains that virtual experience (VE) is a product of para-

authentic objects premised on valid connections, and it depends on how machines could 

‘understand’ and replicate human interaction. VE is explained in terms of the following typology: 

intentionality detector (ID), eye-direction detector (EDD), shared-attention mechanism (SAM), 

and theory of mind mechanism (ToMM). These are collectively known as mind reading 

modules, which machines should possess, to allow themselves to better understand the 

human user. The main focus for HMI is the social experience over artificial social actors and 

para-authentic actors. The concept of social presence is important for better interaction 

between humans and machines. When developing machine agent systems, it is important to 

first identify the human biological systems for understanding others, then equip the machines 

with the similar mechanisms. Machines with the mechanisms to understand human users will 

manifest their own personality, providing social cues that humans can understand easily. This 

shifts the interaction from HMI to human-to-human interaction.  

 

Expert Presentation: Experiences of Human-Machine Interaction (Applied) by 

Associate Professor Rabindra Ratan 

Department of Media and Information, Michigan State University & Visiting Research Fellow, 

Institute for Science and Technology for Humanity, Nanyang Technological University 

 

Associate Professor Ratan focuses on the potential of gamification to promote learning 

outcomes. He identifies cognitively enriching and motivational gaming mechanics, personally 

relevant and empowering avatars, and the pedagogically and psychologically engaging agents 

or AI, as three elements that can be connected through gamification to improve adult 

learning/collaboration in Singapore. On games, he draws attention to the differences between 

serious games (games designed to teach specific concepts) and entertainment games, both 

of which can serve as learning tools. On avatars, he explains them as individuals’ mediated 

self-representations. Due to the ‘Proteus effect’, in which people act in ways that are consistent 

with their avatars’ characteristics, these avatars can aid learning by transcending conventional 

social and cultural divides to facilitate the creation of new relationships, possibilities and 

categories. Pedagogical agents such as human-like characters driven by AI can be designed 

to transform social interaction in ways that increase acceptance, liking and persuasion, 

thereby enhancing learning. Associate Professor Ratan additionally stresses the importance 

of interdisciplinary collaboration between theorists of adult learning, designers of adult learning 

and computer engineers, highlighting that the future of adult learning research should facilitate 

the development of theory-driven designers to fully capitalise on the potential of gamification 

for adult learning. 
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Panel Discussion: Human Machine Relationship (HMR) — Theories and Applications 

for Learning and Collaboration in the Digital Economy and Society 

Moderator: Professor Alfred Huan, Executive Director, Institute of Materials Research and 

Engineering, A*STAR 

Panel Members: Professor Lee Kwan Min, Associate Professor Rabindra Ratan 

 

The session discusses the knowledge areas that are required for deepening our 

understanding of human machine relationships. On the future of learning, the panellists note 

that the prospects for digital learning are constrained mainly by the fact that strong engineering 

requires strong design, which in turn requires strong theories of skill development. Professor 

Lee suggests that this broaches the need to better understand the fundamentals of skills 

development, such as motivation rather than ability. For instance, rather than focusing on 

building better technological structures for learning, our focus could be on finding the paths of 

least resistance to learn relevant skills, which can then influence how digital learning is 

designed. 

 

In response to a question from the audience regarding whether machine-learning robots would 

diminish human learning, both Professor Lee and Associate Professor Ratan concur that the 

ways in which human abilities could be augmented by technology vastly outweigh the costs. 

As imagination is more important than knowledge, mundane cognitive tasks could be left to 

machines, which in turn frees up our minds for more creative tasks. Professor Lee further 

highlights that understanding the nature of human-machine interactions is a critical area that 

is currently under-researched, especially in Singapore. It is pressing to harness social 

sciences for a deeper understanding of human behaviour and human-machine interaction, 

which will augment the scientific development of the expansion of machine capabilities.  

 

Speaking from the audience, Professor Nancy Law further highlights that in the future, even 

machines will be social, with robots as super-connected super computers. She suggests the 

need for research that explores how different interactions or mechanisms will lead to different 

kinds of eventualities. In the context of learning gamification, this would include studies that 

modify the environment and robotic designs to study different implications for how people learn 

in both serious and recreational games.  
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4. Deliberations: Research Area — Innovative 

Technologies for Adult Learning Research 
 

Expert Presentation: Sense-Making and Culture — Ways of Being in a World of AI by 

Professor George Siemens 

Executive Director, Learning Innovation and Networked Knowledge Research Lab, University 

of Texas 

 

Professor Siemens begins his presentation by highlighting that in contrast to previous expert 

presentations that draw attention to the processes of ‘learning’, he is proffering the concept of 

sense-making — giving meaning to collective experiences — as more relevant for the future 

of adult learning in a world driven by Artificial Intelligence (AI). He suggests the emergence of 

a post-learning world that is marked by the ability of machines to become increasingly superior 

in knowledge-centric domains, superseding humans’ limited cognitive abilities. There is 

therefore a need to develop an alternative approach that further enhances exclusively human 

skills and best balances the optimal mix between the two systems of human cognition and 

artificial cognition meaningfully. Learning is mainly cognitive, while sense-making is heavily 

social, and potentially offers a sustainable approach for human development in a world of AI.  

 

In discussing the use of innovative technologies for the development of the adult workforce, 

Professor Siemens highlights the importance of considering the underlying knowledge 

infrastructure. The more rigid and structured school systems are, the more it is possible for AI 

to replicate it. Adult education institutions should instead adopt a system that emphasises a 

possession of beingness rather than knowledge attributes, in support of the development of 

sense-making abilities. A heavier emphasis needs to be placed on softer attributes, such as 

self-regulation and goal orientation. Importance should also be placed on the depth and the 

holistic aspects of learning, as fragmented learning creates the illusion of explanatory depth. 

Learning analytics can offer powerful tools for understanding the learning experience in order 

to improve the process of learning. For adult learning researchers, there are many insights 

from fields of learning sciences and learning analytics that can provide initial guidance.  

 

Professor Siemens identifies 5 critical research areas facing the field of adult learning: 

 

1. How can researchers and educators validate skills learned through fragmentary 

approaches in informal settings? 

2. Which planning frameworks should designers use to determine work activities that are 

handled by human or artificial agents?  

3. How can AI best support time-heavy processes, such as identifying formal credential 

equivalents of informal learnings? 

4. How do human and artificial cognition intersect (i.e. ‘heedful interrelating’) in complex 

and integrated knowledge work? 

5. What are the future skills needed by society and industry? How do we assess and 

evaluate these skills when they are often attributes of beingness (ontological) rather 

than attributes of knowledge (epistemological)? 
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Showcase Session: VR Use in Nursing by Associate Professor Liaw Sok Ying 

Alice Lee Centre for Nursing Studies, National University of Singapore 

 

Associate Professor Liaw presents CREATIVE (Create Real-time Experience And Teamwork 

In Virtual Environment), a virtual learning platform for medical students that is developed 

through a multi-site research collaboration among the National Institute of Education, the 

National University of Singapore, the Singapore Institute of Technology and Nanyang 

Polytechnic. An interdisciplinary team of educators, healthcare industry experts, educational 

researchers and computer technologists developed the platform to provide inter-professional 

team training on team-based patient care delivery.  

  

A key highlight is how the virtual learning platform facilitates collaborative problem solving 

among adults in a resource-intensive training condition, in recognition of the social nature of 

adult learning. Virtual reality (VR) technology allows trainees, facilitators and standardised 

patients to be present virtually and learn through role-play in an authentic scenario. 

Participants converse using headsets and microphones, and can initiate basic gestures with 

buttons on the control screen. Trainees are also provided with a mental model showing the 

roles and types of questions they can expect in their work scenario. CREATIVE was also used 

by the facilitator to assess learning outcomes and create a space for further learning by 

trainees. The pilot study found the following: 

 

 The virtual environment was less threatening for trainees than a real-life environment, 

thereby encouraging more participation and learning among subjects. 

 The virtual learning experience successfully achieved the goals of the training programme 

and could be a feasible alternative for facilitating the training of healthcare professionals. 

 The instructional sequence of a blended learning approach can have a significant impact 

on learners’ learning outcomes, but the focus should be on developing scaffolds in order 

to enhance learning and aid in the mastery of tasks. 

 

Showcase Session: Dialogic Instructions Supported by Technologies by Associate 

Professor Tan Seng Chee 

Head, Learning Sciences and Technologies, National Institute of Education & Future of Adult 

Learning Research Subgroup Co-chair  

 

Associate Professor Tan puts forth dialogic inquiry and knowledge building as intellectual 

partners for developing transferable and artisanal skills for adults in rapidly changing work 

contexts. In dialogic teaching, it is the learner who provides content by posing relevant 

questions and searching for answers together with other learners. Collaborative meaning-

making gives learners a sense of shared control and power within the classroom, thereby 

deepening their understanding of the topic and aiding in the development of various skills. As 

the understanding of learning drives practices, viewing learning as a form of knowledge 

creation — by bringing ideas together rather than simply acquiring knowledge — encourages 

learners to communicate and integrate their ideas to create even better ideas. Dialogical 

instructions stand in contrast to the traditional monologic form of teaching, where educators 

are responsible for meaning-making and the dissemination of information to learners.  
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Associate Professor Tan shares the techniques of facilitating dialogic inquiry and knowledge 

building using technologies, based on a case study conducted with a group of 14 students 

who registered for a Masters level course in the National Institute of Education in Singapore. 

The tools include the use of a spreadsheet to help visualise maps of inquiry, Knowledge Forum 

(an online forum) to support collaborative meaning-making, and concept mapping to 

encourage individual meaning-making. Learning analytics, such as social network analysis, 

can be developed to monitor how engaged learners are. These tools collectively aim to let 

learners develop a deeper understanding of a topic, as well as develop metacognitive 

capabilities and allow learners to be aware of their own learning. The use of analytics can help 

to identify key ideas and concepts that students are confused about and design key curriculum 

for a more effective learning environment. The students took some time to adapt to this mode 

of learning, but many of them saw the benefits eventually. The students’ views about learning 

also changed at the end of the course.  

 

Panel Discussion: Innovative Technologies for Adult Learning Research  

Moderator: Dr Helen Bound, Centre Head, Centre for Work and Learning, Institute for Adult 

Learning, Singapore University of Social Sciences 

Panel Members: Associate Professor Liaw Sok Ying, Associate Professor Tan Seng Chee 

 

The session focuses on how dialogic inquiry, knowledge building and collaborative problem 

solving could undergird the deployment of technologies to support adult learning in dynamic 

contexts and facilitate professional boundary-crossing. Given the complexity of developing 

such learning platforms, Associate Professor Liaw highlights the importance of developing a 

good team with cross-disciplinary expertise and a strong relationship with one another. Dr 

Bound additionally notes the prospects for dialogic inquiry and knowledge-building to support 

sense-making and the development of artisanal skills. Agreeing, Associate Professor Tan 

adds that technological tools, when used to support dialogic inquiry and knowledge building, 

are designed as companions to students where learners provide the content, in contrast to 

traditional approaches where computers are used to deliver content.  

 

Responding to a query from the audience on the actual novelty of dialogic inquiry as opposed 

to existing approaches such as peer teaching, Associate Professor Tan stresses that 

dialogical inquiry approaches depend on the students to provide the questions of interest to 

them, and this is a powerful motivator for learning rather than peer teaching, where the topics 

tend to be pre-assigned by the instructor. Dr Bound and Associate Professor Liaw further 

highlight the opportunity for such approaches to be anchored in authentic issues and problems. 

In response to another query on whether the use of social network mapping analysis could 

identify students who tend to dominate particular discussions, Associate Professor Tan 

highlights that unlike face-to-face interactions, it is harder to dominate online interactions and 

therefore demonstrates the potential for such technologies to democratise the learning 

process. Highlighting a challenge from deploying the dialogical inquiry approaches, Associate 

Professor Tan notes that it took time for students to respond to an approach where they led 

the discussions, but eventually they found the approach valuable. Dr Bound, who was also 

leading the dialogic inquiry research project, additionally highlights the powerful outcomes 

such as changes in identity as a learner and as a professional in how they could engage with 

the expertise of others. A member of the audience suggests that it would be useful to trial the 



 

6-18 
 

dialogic inquiry model in dynamic work contexts where jobs are evolving to understand its 

potential for facilitating transformations. 

 

The session additionally discusses the prospects for chatbots to replace some of the humans 

in dialogic inquiry and knowledge building. Associate Professor Tan stresses that this would 

require chatbots to be deployed in non-traditional ways that avoid prescriptive instruction. 

Associate Professor Liaw notes that in complex scenarios, the replacement of humans with 

AI as a conversational agent would not be ideal.  
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5. Deliberations: Research Area — Learning Cultures 

× Smart Cities 
 

Expert Presentation: Adult Learning — Different but not Unequal by Associate 

Professor Tan Ern Ser 

Department of Sociology, National University of Singapore 

 

Associate Professor Tan shares findings from a 2008 Survey on Learning Needs of Seniors 

in Singapore, with a view to distil some possible hypotheses for future research on adult 

learning in Singapore. The key survey findings were: 

 

 Senior adults showed interest in learning; those with higher educational qualifications are 

more inclined to participate in learning activities. 

 However, there was a gap between senior learners’ interest in learning and their actual 

participation in learning activities. Senior adults typically had low attendance in courses, 

and low likelihood of taking up courses. 

 Reasons for learning included motivation to improve job skills and acquire qualifications to 

advance their careers. 

 Preferences for learning included formal, non-formal and informal learning, such as self-

study. 

 For job-related courses, the preference was short duration courses. 

 Participation for job-related courses were typically sponsored by the employer, although 

respondents were willing to pay S$500. 

 Barriers to attending job-related courses included lack of time due to heavy workload, 

housework and parenting. 

 For younger adult learners, structure was important, which could be a product of the 

prescriptive nature of learning in Singapore’s schools. 

 

Associate Professor Tan concludes that the findings show that the potential for adult learning 

is high, but it needs to be encouraged and facilitated. It may be useful to segment the learning 

market by age bands. It is also important to address practical issues, such as convenience, 

accessibility, affordability, content and connectedness. In providing a strong learning climate, 

he suggests establishing supportive learning networks involving peer teaching and learning.  

On younger learners and their preference for structure in learning activities, it is not ideal to 

cater to this preference, and the focus ought to be on the best ways to support the 

development of curiosity and intrinsic motivation to learn. 

 

Expert Presentation: Getting Smart in People-Centred Territories — Frameworks of 

Reference by Dr Carlo Giovannella 

President, Association for Smart Learning Ecosystems and Regional Development, & 

Professor, Multimodal Interfaces and Systems & Learning Technologies, University of Rome 

Tor Vergata 

 

Dr Giovannella invites the audience to reflect on the nature of cities and ‘smart cities’. The city 

is often conceived as made up of structures and people, with the aim of facilitating resource 

optimisation creating fluxes. Thus, the most popular conceptualisation of a ‘smart city’ tends 
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to give emphasis to a set of interoperable infrastructure with ICT as a backbone to create an 

automatic city, which never stops to produce data and optimise resource allocation. Dr 

Giovannella argues that this conceptualisation of a smart city is inadequate because cities are 

more than spaces of fluxes, and in fact function as ‘territories of meaning’. Thus, smartness is 

a more complex multilayered construct related to the well-being of the players operating in the 

ecosystems. From this perspective, people are the engine of the smart city, and should be 

central to it. He puts forth that in fact, ecosystems can be considered smart when “people that 

animate the on-going processes own a high level of skills, and at the same time are also 

motivated by continuous and adequate challenges (flow state).” 

 

Dr Giovannella introduces the pyramid of well-being by the Association for Smart Learning 

Ecosystems and Regional Development (ASLERD) as a generalised framework to define the 

level of smartness of a city or territory. He notes the centrality of people in a smart ecosystem 

as an engine for social innovation and regional development, and supporting sustainable 

development goals. He cautions that ‘smartness’ might not be homogenously perceived as it 

will change with time, space and different age groups. It is therefore vital that a smart city 

operates a continuous monitoring of well-being, needs and expectations of its citizens. It 

should set itself up to support different cultures and user groups to increase their level of 

awareness, by means of adequate data storytelling and level of data literacy. The smartest 

cities rely on citizens, who are supported in their voluntary effort to improve their competencies 

and skills.  

 

From this perspective, the smart city is designed for the experience of its people. It should not 

be designed for perfection, but rather interaction to facilitate the development of emerging 

structures, properties and trajectories. The government could deploy a participatory 

perspective that can also be fostered at school-age to link formal education with continuous 

adult education and educate the smart citizens of the future. A narrative can be used to create 

several different points of interest. It is up to the citizens’ intrinsic motivation to select their field 

of interest. Facilitating civic engagement is key, and a range of tools could be deployed, such 

as open badging to monitor and map the available competences, territorial e-portfolio and 

gamification to trigger learning and learning behaviours and also take advantage of the 

territorial affordances. The idea is to develop creative citizens who can facilitate the 

development of bottom-up ideas and improve the smartness of cities. Ultimately, a smart city 

entails a society that is able to rearrange itself to the new opportunities made possible with 

technologies, and the sharing economy is one example. This is important, not only for 

continuously increasing societal well-being, but also for attracting tourists, and overall, talents. 

Ending on a note of caution, Dr Giovannella observes how vital it is for people to be able to 

control the intelligence behind the machine and not lose their own capabilities. As an example, 

he refers to the use of navigators: people are increasingly losing their ability to orientate 

themselves due to a full reliance on machine-led navigation systems.  
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Expert Presentation: Adult Education and Research in China — Corporate Universities, 

Enterprise MOOC and Others by Professor Wu Feng 

Graduate School of Education Director, Business-Education Research Centre, Peking 

University 

Co-Prepared by Dr Liu Zhaoping (George), Assistant Professor, Hospitality Business Design 

Programme, and Specialised Business Cluster, Singapore Institute of Technology  

 

Professor Wu discusses adult education for human development, global talent 

competitiveness and building a learning society in the context of China. Three sectors offer 

adult education in China; namely, government training centres, corporate training centres, and 

training organised by universities. Giving focus to enterprises, Professor Wu highlights the 

growth of large-scale corporate universities in China, with thousands of corporate universities 

being set up across a diverse range of industry sectors in China, which are officially 

encouraged by the Chinese government. Corporate universities tap on the education services 

provided by traditional universities, such as distance education, and university massive open 

online courses (MOOCs). Virtual and augmented reality are also used for corporate training. 

The most dramatic trend in corporate universities in China is towards e-learning and enterprise 

MOOCs. Professor Wu draws attention to the Internet as providing dual dividends for adult 

education by expanding coverage to a large number of learners and creating diminishing 

marginal costs, which traditional education models cannot provide. This dual benefit of the 

Internet was especially critical for large enterprises with a large labour force. He highlights 

especially the fact that ‘Internet + Training’ is moving towards the era of big data and AI to 

collect and analyse learner behaviour.  

 

Looking ahead, Professor Wu shares five vital research areas in a cluster-based bibliometric 

analysis of adult learning research from 1900 to 2017. The five areas are: (1) basic theoretical 

research areas, such as learning style and lifelong learning; (2) research on learning 

technologies; (3) research on effects of learning; (4) research on education policies, such as 

literacy; and (5) research on the study environment, including participation, popular culture 

and community. Professor Wu draws attention especially to the importance of research on the 

central role of technology in social knowledge production and knowledge management, 

including how this was developed through enterprises. He shares two key research projects 

currently undertaken in China. The first is the role of enterprise MOOC as a new type of 

knowledge production method based on ‘Internet +’, which is conceptualised by the industry 

as a production workshop for enterprise knowledge involving a large number of enterprises, 

courses and course faculty. The second is the Talent Development Index, which can be used 

to rank adult education provisions in Chinese enterprises. 

 

Panel Discussion: Learning Cultures × Smart Cities 

Moderator: Mr Poon King Wang, Director, Lee Kuan Yew Centre for Innovative Cities, 

Singapore University of Technology & Design 

Panel members: Associate Professor Tan Ern Ser, Dr Carlo Giovannella, Professor Wu Feng, 

Dr Liu Zhaoping (George) 

 

The session discusses the key implications of developing learning ecosystems for a ‘smart 

system’. Mr Poon began by observing that the 3 presentations offer different interpretations of 

a learning ecosystem. Associate Professor Tan’s presentation on Singapore’s adult learning 
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gives focus to segmentation by demographics, given Singapore’s small population base. The 

presentation by Dr Giovannella gives focus on regional development, given the EU’s focus on 

regional integration. Professor Wu’s presentation highlights the dynamism of the public and 

private sectors in the development of the Chinese learning ecosystem. These different 

perspectives, according to Mr Poon, allow us to appreciate differences in the learning 

ecosystems at the macro-level, and understand that learning has many dimensions and not 

over-emphasise one at the expense of another.  

 

Mr Poon invites the panel to comment on how one might know that a learning society has 

been achieved. Associate Professor Tan highlights the match between what an individual 

learns and the kind of work he subsequently performs provides a measure for the 

effectiveness of learning. Dr Giovannella draws attention to ASLERD’s Pyramid of Smartness, 

which measures the integration of learning in other aspects of life. Dr Liu highlights the 

integration of learning in different domains and the engagement and collaboration of various 

stakeholders to contribute to a learning city.  

 

In response to a question from the audience on changing learner behaviour away from 

prescriptive learning, Associate Professor Tan suggests that it is teachers who set the 

standard and are in a position to introduce to students new models of teaching that encourage 

and reward creativity. Dr Liu agrees, noting that to allow for novelty in responses in the 

classroom is hard work for educators, but they are in the best position to encourage 

democratic learning cultures in the classroom.  

 

In response to another question from the audience on the implications of building a smart city 

with great technology for an ageing population, Dr Giovannella stresses that a smart city must 

be inclusive, with technologies deployed to support multiple experiences including co-

designing experience. The smart city must take into account the decrease in brain plasticity of 

older citizens, and be flexible enough to redefine the roles of the people over time. Associate 

Professor Tan also highlights the importance of maximising the strengths of older learners, 

particularly their wisdom which should be balanced with open-mindedness and critical thinking. 

To sum up, Mr Poon highlights the importance for a smart city to facilitate diverse cultures, 

diverse dimensions of learning, and diverse learner profiles, with multiple spaces created in a 

learning ecosystem to accommodate the diversity. 
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6. Deliberations: Research Area — Towards the 

Science of Adult Learning 
 

Expert Presentation: Belonging — A Key to Unlocking Educational Potential by 

Professor Geoffrey Cohen 

Graduate School of Education, Department of Psychology, Stanford University 

 

Professor Cohen explains that the key element to motivation and education across lifespan is 

connection and a sense of togetherness. The social psychological approach to shaping learner 

success focuses on the power of the social situation and the way that it is interpreted or 

subjectively construed by the people in it.  Applied to education, it asserts that we should focus 

on the feelings that situations create in learners' minds, and more specifically, the degree to 

which they support or thwart their sense of belonging. Seemingly brief interventions, attuned 

to underlying psychological processes, produce large and long-lasting psychological and 

behavioural change. The aim is to create a more equal playing field, especially for groups of 

learners who have been marginalised historically. Adult learners might be one such category, 

given the discomfort they may feel about learning at a mature age.  

 

Professor Cohen demonstrates findings from research based on three targeted psychological 

states that strengthen social belonging; namely, ‘we grow together’, ‘don’t take it too personally’ 

and ‘who are you’. The first psychological state of ‘we grow together’ is linked to a growth 

mindset, where intelligence is construed as not fixed, but rather, malleable and growing with 

effort and practice. He cites research on STEM education in the US, which shows that when 

teachers have a growth mindset, students perform better, with the performance gap closing 

between under-represented students and white majority students. A nation-wide intervention 

study in the US, where students were introduced to the concept of growth mindset and asked 

to write about having such a mindset, led to better performance for the treatment group. 

Professor Cohen’s own research, where educators provide wise feedback to students in ways 

that demonstrate the educators’ belief in the students’ capabilities, likewise led to closing the 

racial gap in trust between the white majority and African-American students. The second 

psychological state of ‘don’t take it too personally’ relates to supporting individuals’ 

interpretation of stressors. Historically marginalised groups tend to take stressors more 

personally, construing hardship in light of their own personal circumstances. This is an 

important message for adult learners, given the multiple responsibilities and stressors that 

they can be expected to be under. In an intervention study, when students were given 

information on how their seniors were likewise struggling in school, the treatment group earned 

higher GPA and were more likely to form a relationship with a faculty, and this was especially 

true for African-American students. The third psychological state of ‘who are you’, can be 

facilitated through values-affirmation, where students are asked about what matters to them. 

College students who went through a values-affirmation activity have higher pass rates, while 

middle school students were more likely to go to college later. There is also research in which 

values-affirmation have been embedded in online learning, demonstrating positive benefits for 

under-represented groups, such as students from developing countries and those who are 

physically disabled.  
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Concluding, Professor Cohen highlights that while the profile of adult learners is different from 

that of younger learners, the need to belong is developmentally invariant. Such psychological 

states as ‘we grow together’, ‘don’t take it too personally’ and ‘who are you’ are particularly 

important for the adult learners. Contexts are powerful to create belonging, and therefore 

motivation in the learning environment, including that for adult learners. 

 

Expert Presentation: Neuroandragogy and Social Ecology by Associate Professor 

Allison Friederichs 

Associate Dean for Academic Affairs, Associate Teaching Professor, University College, 

University of Denver 

 

Associate Professor Friederichs discusses the opportunity to support adult learning through 

neuroandragogy. She notes that to some extent, neuroandragogy has not yet taken a foothold 

as a legitimate field of scientific study, highlighting that the proposed science of adult learning 

will advance this agenda significantly. She notes that many andragogy theories support the 

relationship between social connections and learning, noting that human brains are wired to 

be social. At the core of learning, it is necessary to ask whether learning has taken place. 

Neuroscience offers an understanding of how the adult brain learns, which provides evidence 

as to whether learning is, in fact, taking place. Three conditions are especially important for 

supporting the adult brain; namely, (1) reducing uncertainty, (2) leveraging prior experience, 

and (3) creating enriched environments. 

 

First, reducing uncertainty is important as adult learners tend to be in an anxious brain mode, 

which diminishes their presence of mind to learn. It is important especially in social contexts 

to make adult learners feel safe, which will allow the curious brain to be switched on. Strategies 

to enable this can include scaffolding and modelling mistakes to create trust. Second, 

leveraging prior knowledge is vital, as it is a building block for new knowledge, as supported 

by neuroscientific evidence. She notes that neuronal networks do not just store knowledge but 

are knowledge itself. They grow by building synaptic connections with other neuronal networks. 

Not all stimuli are processed in the same way, and prior experience supported with incoming 

data leads to a stronger synaptic connection. Strategies to leverage prior knowledge include 

the use of analogies and peer-based teaching tactics. Third, creating enriched learning 

environments increases the biochemical likelihood of the creation of new neuronal networks. 

She cites a research study that found that the use of multiple types of stimuli increases the 

number of dendrites that receive messages from other neurons. Strategies to support enriched 

learning environments can include using a mix of visual, audio and social learning approaches 

that will create a more congruent image in the brain.  Finally, she has a word of caution on 

social learning for educators to be aware of the point of diminishing returns when social 

learning leads to group harmony at the expense of the development of metacognition and 

critical thinking skills.  
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Expert Presentation:  The Educational Neuroscience of Adult Learners — Lessons from 

Adult Literacy Acquisition by Professor Michael Thomas 

Cognitive Neuroscience, Department of Psychological Sciences, Birkbeck University of 

London 

 

Professor Thomas begins by noting the many similarities between the current framework for 

the science of learning with the proposed framework for the science of adult learning, 

highlighting that the latter is somewhat broader because of the inclusion of the broader set of 

social sciences. 

 

Professor Thomas provides nuanced explanations of the following key phenomena in the adult 

brain which are of key interest to adult learning: 

 

 In terms of sensitive periods in brain development, while there is evidence of reduced 

plasticity for sensorimotor systems, there is less evidence of reduced plasticity for abstract 

systems that are typically associated with complex skills like literacy and numeracy. 

However, there may be cases where less sensorimotor skills are barriers for picking up a 

certain type of skill in adulthood.  

 Entrenchment is another barrier to adult learning. Although prior learning could help the 

adult learner to capitalise on his or her broader repertoire of experience, the prior learning 

might come in the way of learning in certain contexts through entrenchment that prevents 

new pattern recognition.  

 Rather than broad-based development, the brain takes advantage of the most plastic 

areas at the time. 

 

On the whole, Professor Thomas highlights that his team found that an adult brain is a superior 

learning device compared to the child brain in the classroom. Strengths of the adult brain 

include executive function (e.g. attention and working memory), explicit memory (e.g. strategic 

recall from memory), metacognition capabilities (e.g. learning to learn, thinking to think), oral 

language and knowledge. Yet, adult learning outcomes are poor, and this could be a result of 

adults having complex lives, finding it hard to consolidate or accumulate their knowledge in 

between lessons, and finding it hard to achieve automaticity that could be linked to a lack of 

time to practise or possibly sensorimotor limitations or entrenchment effects. Citing specifically 

his team’s research work with World Bank on the science of adult literacy programmes, he 

puts forth the concept of ‘nested constraints’ to account for the diverse contexts and motivation 

of adult literacy learners. The concept of ‘nested constraints’ has 4 nested layers: (1) the brain, 

(2) the person, (3) the learning environment and (4) the cultural contexts. Each nested layer 

is to be addressed for a successful adult literacy programme. There are still a number of 

knowledge gaps, such as the amount of practice adults require to achieve automaticity, if 

ultimate proficiency reduces with age, the severity of sensorimotor limitations, the size of 

individual differences and systematic data collection of literacy programmes. He also notes 

that culture, personal barriers and the learning environment may impair learning outcomes, 

even when brain factors are optimal.   
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Expert Presentation: Unpacking Adult Learning — The Potential of Visualisation 

Systems by Associate Professor Sourav S. Bhowmick & Associate Professor Rebekah 

Lim Wei Ying 

(1) School of Computer Science and Engineering, Nanyang Technological University 

(2) Director, Teaching and Learning Centre, Singapore University of Social Sciences 

 

Associate Professor Bhowmick highlights YouTube as a widely popular source for formal and 

non-formal learning. A YouTube video may garner considerable responses (comments, likes) 

from users over time leading to social discussions. Although one can play the video to 

comprehend its content, it is a challenging task for any learner or user to comprehend the 

discussions associated with a video. The most popular strategy adopted by users is to browse 

these discussions manually, which is cumbersome and time consuming. Associate Professor 

Bhowmick’s team has developed a novel end-to-end tool, Kandinsky, which can be used to 

visualise social discussions associated with an anchor post. In Kandinsky, the social 

discussion landscape is visualized using a collection of colourful circles and concentric circles, 

which are inspired by the famous abstract arts by Russian painter Wassily Kandinsky (1866 – 

1944). Kandinsky can serve as a learning analytics platform not only for comprehending the 

behaviours of learners, but also understanding the structure of knowledge in the discussions, 

which will benefit both educators and learners. Kadinsky has the potential to be deployed 

across a range of learning contexts, including formal and non-formal learning.  

 

Following Associate Professor Bhowmick’s presentation, Associate Professor Lim discusses 

the opportunities that Kandinsky can offer to support the learning sciences on the design of 

adult learning through evidence-based approaches. Typically, the data collected in institutes 

of higher learning are not in real-time, and therefore Kadinsky has an edge. She notes that 

there are some principles of adult learning, and it is important to assess them empirically and 

their implications for practices, which data visualisation tools can support. Drawing on an 

existing dataset of its adult learners at the Singapore University of Social Sciences (SUSS), 

she explores particular nuances in terms of the learning preferences and behaviour of SUSS 

students that seem to diverge from common principles and best practices of adult learning. 

For instance, although many of the discussions in the two-day symposium have highlighted 

the importance of peer learning, the SUSS students reported a preference for self-study. In 

terms of learning styles, there is some support for learning by doing, but less support for 

dialogic inquiry approaches such as asking, talking and observing. The SUSS students also 

indicated a preference for face-to-face instruction, which has implications for the discussions 

over the two-day symposium in terms of the use of chatbots and AI in learning. Associate 

Professor Lim concludes that data visualisation tools have the potential to facilitate better 

design for learning, as they allow educators to unpack the nuances of adult learning to an 

empirically finer level of granularity.  
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Panel Discussion: Towards the Science of Adult Learning 

Moderator: Dr Patricia Chen, Deputy Director, Institute for Application of Learning Science & 

Educational Technology, & Assistant Professor, Department of Psychology, National 

University of Singapore 

Panel members: Professor Lee Wing On, Executive Director, Institute for Adult Learning, 

Singapore University of Social Sciences; Professor Annabel Chen, Acting Director, Centre for 

Research and Development in Learning, Nanyang Technological University; Dr Teh Laik 

Woon Director, Corporate Research Office/Principal Research Specialist, Research and 

Management Information Division, Ministry of Education; Professor Geoffrey Cohen; 

Associate Professor Allison Friederichs; Associate Professor Sourav S. Bhowmick; Associate 

Professor Rebekah Lim Wei Ying 

 

The panel session focuses on inculcating the desire for lifelong learning in adults and 

alternative paradigms for translation. Picking up on the expert presentations over the two days, 

Professor Lee highlights 3 elements as important for fostering lifelong learning; namely, (1) 

appreciating that learning begins with connectivity; (2) the centrality of people in lifelong 

learning and therefore the value of shifting away from instrumental reasons towards deeper 

intrinsic motivation; and (3) moving beyond traditional understanding of learning by 

recognising the centrality of sense-making that adult learners engage in as part of their 

everyday lives. Associate Professor Friederichs likewise highlights that academicians and 

policymakers have to appreciate that much of learning takes place outside of the classroom, 

and that it is no less valuable. This requires mechanisms to leverage the diverse contexts of 

learning, and more efforts in this direction, such as prior learning assessment, are needed. 

Professor Chen highlights the reality that adult learning is not standardised, and that often 

people themselves are not personally aware that they are learning as they navigate diverse 

demands in their daily lives. Harnessing cognitive neuroscience might be an opportunity to 

provide more precision and support individualised learning. Professor Cohen suggests that 

rather than focus on lifelong learning per se, attention should be placed on engendering social 

situations that create interest, motivation and passion that will potentially set the frame to 

facilitate learning across life. Dr Teh highlights the importance of avoiding the entrenchment 

of bad habits at an early age that will come in the way of lifelong learning.  

 

All members of the panel agree that there is a need to rethink traditional translation models. 

Dr Teh observes that in educational research, good research findings are often not picked up 

in the classrooms because teachers’ priorities are different. He feels that it is worth investing 

time and effort to bring together different stakeholders to identify grand problems that everyone 

can agree on, and therefore enable more productive research in education. Professor Cohen 

suggests that a different metaphor is needed to describe translation, and offers the concept of 

a creative collaboratory, where scientists, practitioners and the industry (players) come 

together to develop solutions anchored in scientific theory but grounded in everyday issues. 

Related to the creative collaboratory is recognition of the need to continually monitor efforts 

based on metrics of success. Professor Chen finds the concept of a creative collaboratory 

useful, noting that it will help us harness diverse capabilities and interests and involve the adult 

learners directly. Professor Lee highlights the prospects for the process of reverse translation, 

where the everyday experiences of learners are analysed and codified into classifiable 

knowledge. He cites research by the University of Glasgow in which both the researchers and 

learners were surprised by the amount of learning interactions when data was collected using 
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a lifelogging device. Associate Professor Bhowmick highlights the potential for a data-driven 

approach to track the learners’ footprints and understand learner behaviour on a large scale.  

 

In response to two queries from the audience on increasing the recognition of informal learning, 

the panelists agree that more could be done. Associate Professor Friederichs provides a word 

of caution on the need to be more nuanced about understanding learning, given that 

interacting with information is not really learning, and one way to determine whether learning 

has been cemented is to create models that provide opportunities for testing and/or 

demonstrating application of knowledge acquired in various learning contexts. On new 

teaching and learning models that incorporate informal learning, Professor Friederichs gives 

the example of such efforts in Colorado that are led by community colleges, which require 

traditional academics to be more prepared to appreciate professional applications of the 

processes of learning. Associate Professor Lim notes that Singapore is similarly moving 

towards recognition of prior learning, but a key challenge is collecting evidence that is critical 

for the development of an alternative accreditation system.   
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7. Grand Panel Discussion & Closing  
 

Grand Panel Discussion: Rejuvenating the Contribution of Research in Solving the 

Black Box in Learning - Alternative Paradigms to Research and Translation 

Moderator: Mr Poon King Wang 

Panel members: Professor Nancy Law, Ms Olga Strietska-Ilina, Professor George Siemens, 

Dr Carlo Giovannella, Professor Geoffrey Cohen, Associate Professor Allison Friederichs 

 

Four key themes emerge from the grand panel discussion; namely, rethinking learning, 

rethinking translation models, rethinking impact and rethinking funding approaches. 

 

Rethinking Learning: The panellists highlight the paradigm shifts required in understanding 

learning in the contexts of adult learners and opportunities provided by digital technologies. 

Both Professor Law and Ms Strietska-Illina are particularly intrigued by the earlier proposition 

by Professor Siemens to consider a shift towards sense-making in a post-learning era where 

machines are increasingly moving towards higher cognitive capacity. Professor Law is of the 

view that learning is essentially different from sense-making, and that it is important to facilitate 

both aspects. For Professor Law, learning involves structural changes of some permanence 

at the local level, and is often intentional and goal-directed. In contrast, sense-making tends 

to relate at the macro level, and Professor Cohen’s recommendation for facilitating small 

changes for large effects based on social psychology by harnessing the power of the learning 

contexts supports the aim of strengthening sense-making. Ms Strietska-Illina shares that 

learning should not be defined as solely cognitive, as it includes experiential elements and the 

development of competences. In addition, humans should be ultimately in control of machines, 

rather than be subjected to redefining human role as the result of AI and automation, and they 

need enough knowledge and understanding to be able to ask the next level of questions to 

those machines. In rethinking learning, Professor Cohen suggests that it is useful to study the 

relationship between teaching and learning, as the act of teaching compels the instructor to 

learn and engage in the material differently. In the context of adult learning, it may be 

worthwhile to think of pedagogical models that put adult learners in a position of an educator 

or instructor leveraging their prior experiences, which also strengthens the motivational 

aspects of the learning process. Technology might be able to facilitate such a pedagogy. 

Professor Cohen cites a study that found that students involved in teaching an avatar 

demonstrated better learning outcomes than those that received instruction from an avatar. 

Associate Professor Friederichs agrees that a paradigm shift in thinking about learning is 

necessary, given that adults are now the majority of learners. At her college, adult learners 

are called post-traditional students, opening up the space for experimentation of new 

approaches. Dr Giovanella stresses the importance of the development of a learning 

ecosystem that honours diversity and authenticity, given the diverse profiles and cultural 

contexts of adult learners. 

 

Rethinking Translation Models: Professor Law feels that translation is often thought of as 

knowledge-exchange, but it appears to be more valuable to consider translation as an iterative 

process. Agreeing, Professor Siemens suggests that research methods may need to shift 

towards practical and solution-oriented models, which may include researchers moving 

beyond simply measuring results from a research simulation towards a holistic approach for 

thinking about improving the quality of life of a learner. Professor Cohen suggests a 
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collaboratory for research on adult learning, involving researchers and end users, an idea 

which resonates strongly with the panellists. Mr Poon notes that having business involvement 

would also open up new frames of thinking of what research ideas could be implemented in 

society.  

 

Rethinking Impact: Professor Cohen feels that changing the frames of thinking of impact is 

important. In the context of learning, the biggest fish to fry is the motivation of learners in terms 

of what drives learners and leads them to learn. Yet, more often than not, measurement of 

research impact gives focus on behavioural changes from a research stimulus, assuming 

behaviour as internal dispositions of the actor rather than the circumstances. This leads to a 

deficit model of understanding learners as lacking in something, rather than appreciating the 

malleability of learners and the role of contexts. Referring to ASLERD’s pyramid of well-being, 

Dr Giovanella suggests that impact should be constructed in broad ways, rather than narrow 

ways, given the inter-linkages of various contexts. For instance, transforming individual and 

social well-being would have a multiplier effect on the economy. Professor Law suggests that 

it is important to bear in mind whose impact we are measuring, and involve stakeholders 

upfront in the design of a research project, so that the pathways to impact are already built in.  

 

Rethinking Funding Approaches: The panellists discuss the question of how research funding 

should evolve to support new ways of thinking about translation and impact. Associate 

Professor Friederichs suggests taking a business model approach to funding research, where 

the top five challenges are identified and thought through strategically on how to tackle them 

and sequence the support accordingly, particularly the areas in which we can quickly move 

the needle. Professor Cohen calls for more support for longer-range studies. At present, the 

education research field lacks longer (lifetime) range studies, and this is unsatisfactory in the 

context of lifelong learning. Dr Giovanella agrees and suggests the design of appropriate 

impact measurements, as well as the courage to stop a research project if it does not seem 

headed in the desired direction. Mr Poon comments that funding could be designed to be 

deliberately biased towards supporting longer-term projects, to ensure that research does not 

just go for the quick wins, given the potential for longer-term projects to demonstrate greater 

impact. There could also be diversity in how research projects are funded. Mr Poon cites 

outcomes of a research funding model by the UK’s National Institutes of Health (NIH), which 

supported both outcomes-based research and investigator-led research. It was found that 

outcomes-based research demonstrated research impact earlier, but investigator-led research 

demonstrated higher levels of research impact, including transcending academic disciplines. 

 

Concluding, Mr Poon notes that the discussions highlight the need to develop the right 

vocabulary to describe a more collaboration-based and iterative research model that involves 

end-users as strategic stakeholders and co-creators. There is also an opportunity to change 

the tone of how research funding is organised in Singapore to cater to a greater diversity of 

research approaches and research players. 
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Concluding Remarks: Key Take-Aways from the Future of Adult Learning Research 

Symposium by Dr Cheong Wei Yang 

Deputy CEO, National Research Foundation, Prime Minister Office 

 

Dr Cheong reiterates the strategic importance of the discussions over the two-day symposium 

to provide ideas that will shape Singapore’s adult learning research agenda in the medium 

and long term to support Singapore’s lifelong learning movement, SkillsFuture. Picking up on 

Professor Nancy Law’s presentation that technological innovation is an opportunity for social 

transformation, Dr Cheong suggests that the ability to master the provision for adult learning 

offers the potential for society to transform itself to foster inclusivity and shared prosperity. In 

his view, digitalisation can make a contribution to adult learning in three ways: first, as a tool 

for learning; second, as a focus to empower people to interact with AI and augment their 

capabilities; and third, as an analytical tool for understanding the learning that takes place not 

from an institution’s perspective, but from the learner’s perspective. The following are the three 

key take-aways that he picks up from the expert presentations and discussions over the two-

day symposium in terms of the ‘why’, ‘what’ and ‘how’ of lifelong learning: 

 

 The ‘why’ of lifelong learning: The first imperative for lifelong learning is to develop a growth 

mindset where every individual has the potential to develop further, regardless of starting 

points. He notes the genesis of Singapore’s education system as inherited from the British 

colonial system that was designed for identifying elites. This narrow purpose has since 

evolved as Singapore’s society matures, and in light of an ageing population. Singapore’s 

education system today is designed with greater porosity to bring out the best in every 

child. However, the porosity should extend throughout our life through a lifelong learning 

system. Related to the growth mindset is the second imperative for lifelong learning in 

terms of fostering the curiosity of mind to engender the interest of people to uncover ideas 

to create a better future. The third imperative for lifelong learning is to develop a strong 

sense of social responsibility as part of lifelong learning. With the high rate of change in 

society, coupled with fragmentation and possibilities as well as risks brought about by 

digital technologies, lifelong learning becomes even more important for us to undo our 

biases and advance together as a cohesive society. 

 

 The ‘what’ of lifelong learning: There must be recognition that expertise is both collective 

and distributed, which requires harnessing diversity at the individual level and building 

collective intelligence at the macro level. Related to this is building capabilities for 

individuals to sense-make that allows the collective to come to an understanding of 

processes, and how everyone has a role to play in society. In addition, developing proper 

approaches to facilitate interactions between humans and technology agents is vital to 

allow us to get the most out of technology for progress as a society. This includes ensuring 

that even an ageing population experiencing degradation of sensorimotor skills could still 

participate as well in a digital society.  

 

 The ‘how’ of lifelong learning: A few interesting ways have emerged over the two-day 

symposium on how lifelong learning could proceed using new tools and platforms. They 

include digitally enabled dialogic inquiry approaches, with prospects for avatars to be built 

into the system. Peer-teaching and peer-learning additionally offer a powerful approach 

for multiplying teaching and learning in a much bigger way than what is possible with 
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traditional education models. Digital tools, including AI and gamification, could allow for 

the learning experiences to be captured to support assessment ‘on-the-go’, and therefore 

replace traditional assessment approaches. The spaces of learning are also key, where 

the education system is no longer seen as the main site for knowledge development, with 

workplaces and corporate universities being developed as critical alternative sites for 

knowledge building. To do so, we can leverage the digital smart city, which we are trying 

to build.  

 

In closing, Dr Cheong looks forward to multidisciplinary research, stronger nexus between 

theory and practitioners, as well as collaborations between Singapore and international 

researchers to push adult learning research in new ways to benefit Singapore and the world.  
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8. Notable Quotes from the Symposium  

 
The biggest impending challenge to any country or system is not the speed of uptake of 

creative applications of the technology, but whether society is able to anticipate the 

implications of super-augmented and super-connected humans for societal well-being. This 

opens up a significant research agenda for understanding the various futures for super-

connectivity and societal well-being. – Professor Nancy Law 

 

The language of connected learning and a connected society embraces an alternative 

paradigm for understanding human capabilities and development as social and collective, 

rather than individualistic, which provides a different starting point for understanding how 

human capabilities should be nurtured and harnessed in a digital world. – Professor Nancy 

Law 

 

In order to make digital learning an ‘epidemic’, it is useful to think about learning and education 

as networks where things are not just ‘good’ or ‘bad’, but interdependent. Through social 

engineering, we can build a system in which we can learn not just as individuals, but 

collectively where generations work together to solve problems. – Professor Nancy Law 

 

A ‘human-centred agenda for the future of work’ can be driven by three key investments: (1) 

Investing in people’s capabilities, (2) Investing in the institutions of work, and (3) Investing in 

decent and sustainable work… Social capabilities for innovation and productive transformation 

are embodied in collective rather than individual forms of knowledge, and are strongly linked 

to governance mechanisms and other elements of the LLL ecosystem. – Ms Olga Strietska-

Ilina 

 

Older workers should not be seen as less relevant. They in fact bring along with them valuable 

experiences, and we should accommodate their preferences in the learning and working 

environment. Older workers could possibly take on the role of mentors or peer coaches. – Ms 

Olga Strietska-Ilina 

 

The area of adult learning that requires attention is how to get multi-generations to work 

together to solve problems. – Professor Nancy Law 

 

Human-Machine Interaction (HMI) in the context of learning requires applying fundamental 

mechanisms of human-to-human learning and interaction mechanisms to human-machine 

learning contexts. This is vital, as otherwise, there would be a serious disconnect. – Professor 

Lee Kwan Min 

 

As imagination is more important than knowledge, mundane cognitive tasks could be left to 

machines, which in turn free up our minds for more creative tasks. The nature of human-

machine interactions is a critical area that is currently under-researched, especially in 

Singapore. – Professor Lee Kwan Min 

 

Pedagogical agents such as human-like characters driven by AI can be designed to transform 

social interaction in ways that increase acceptance, liking and persuasion, thereby enhancing 

learning. – Associate Professor Rabindra Ratan 
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There may be the emergence of a post-learning world that is marked by the ability of machines 

to become increasingly superior in knowledge-centric domains, superseding humans’ limited 

cognitive abilities. Learning is mainly cognitive, while sense-making is heavily social, and 

potentially offers a sustainable approach for human development in a world of AI. – Professor 

George Siemens 

 

Adult education institutions should adopt a system that emphasises a possession of beingness 

rather than knowledge attributes, in support of the development of sense-making abilities. A 

heavier emphasis needs to be placed on softer attributes, such as self-regulation and goal 

orientation. – Professor George Siemens 

 

A virtual learning platform can facilitate collaborative problem solving among adults in a 

resource-intensive training condition, in recognition of the social nature of adult learning. 

Virtual reality (VR) technology allows trainees, facilitators and standardised patients to be 

present virtually and learn through role-play in an authentic scenario. – Associate Professor 

Liaw Sok Ying 

 

Dialogic inquiry and knowledge building are intellectual partners for developing transferable 

and artisanal skills for adults in rapidly changing work contexts. Collaborative meaning-making 

gives learners a sense of shared control and power within the classroom. Dialogical 

instructions stand in contrast to the traditional monologic form of teaching, where educators 

are responsible for meaning-making and the dissemination of information to learners. – 

Associate Professor Tan Seng Chee 

 

Learning analytics, such as social network analysis, can be developed to monitor how 

engaged learners are. These tools collectively aim to develop a deeper understanding of a 

topic as well as to develop metacognitive capabilities and have learners be aware of their own 

learning. – Associate Professor Tan Seng Chee 

 

It may be useful to segment (the) learning market by age bands. It is also important to address 

practical issues such as convenience, accessibility, affordability, content and connectedness. 

In providing a strong learning climate, supportive learning networks involving peer teaching 

and learning can be facilitated. – Associate Professor Tan Ern Ser 

 

The smart city is designed for the experience of its people. It should not be designed for 

perfection, but rather interaction to facilitate the development of emerging structures, 

properties and trajectories…The idea is to develop creative citizens who can facilitate the 

development of bottom-up ideas and improve the smartness of cities. Ultimately, a smart city 

entails society that is able to rearrange itself to the new opportunities made possible with 

technologies, and the sharing economy is one example. – Dr Carlo Giovannella 

 

The most dramatic trend in corporate universities in China is towards e-learning and enterprise 

MOOCs. The Internet provides dual dividend for adult education by expanding coverage to a 

large number of learners and creating diminishing marginal costs, which traditional education 

models cannot provide. – Professor Wu Feng 
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It is important for a smart city to facilitate diverse cultures, diverse dimensions of learning, and 

diverse learner profiles, with multiple spaces created in a learning ecosystem to accommodate 

the diversity. – Mr Poon King Wang 

 

Adult learners are different from younger learners, but the need to belong is developmentally 

invariant. Such questions as ‘we grow together’, ‘don’t take it too personally’ and ‘who are you’ 

are particularly important for the adult learners. Contexts are powerful to create belonging, 

and therefore motivation in the learning environment, including for adult learners. – Professor 

Geoffrey Cohen 

 

Reducing uncertainty is important, as adult learners tend to be in (an) anxious brain mode, 

which diminishes their presence of mind to learn. It is important especially in social contexts 

to make adult learners feel safe, which will allow the curious brain to be switched on. – 

Associate Professor Allison Friederichs 

 

Leveraging prior knowledge is vital, as it is a building block for new knowledge, as supported 

by neuroscientific evidence. Neuronal networks do not just store knowledge but are knowledge 

itself. They grow by building synaptic connections with other neuronal networks. – Associate 

Professor Allison Friederichs 

 

Creating enriched learning environments increases the biochemical likelihood of the creation 

of new neuronal networks. The use of multiple types of stimuli has been found to improve the 

number of dendrites that receive messages from other neurons. – Associate Professor Allison 

Friederichs 

 

An adult brain is a superior learning device compared to the child brain in the classroom. 

Strengths of the adult brain include executive function (e.g. attention and working memory), 

explicit memory (e.g. strategic recall from memory), metacognition capabilities (e.g. learning 

to learn, thinking to think), oral language and knowledge. Yet, adult learning outcomes are 

poor, and this could be a result of adults having complex lives, finding it hard to consolidate or 

accumulate their knowledge in between lessons, and finding it hard to achieve automaticity 

that could be linked to a lack of time to practise or possibly sensorimotor limitations or 

entrenchment effects. – Professor Michael Thomas 

 

The concept of ‘nested constraints’ has four nested layers: (1) the brain, (2) the person, (3) 

the learning environment and (4) the cultural contexts. Each nested layer is to be addressed 

for a successful adult literacy programme. – Professor Michael Thomas 

 

Kandinsky can serve as a learning analytics platform, not only for comprehending behaviours 

of learners, but also understanding the structure of knowledge in the discussions that will 

benefit both educators and learners. Kadinsky has the potential to be deployed across a range 

of learning contexts, including formal and non-formal learning. – Associate Professor Sourav 

S. Bhowmick 
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Although much of the discussions in the two-day symposium have highlighted the importance 

of peer learning, SUSS students reported a preference for self-study. In terms of learning 

styles, there is some support for learning by doing, but less support for dialogic inquiry 

approaches such as asking, talking and observing. SUSS students also indicated a preference 

for face-to-face instruction. – Associate Professor Rebekah Lim Wei Ling 

 

Three elements are important for fostering lifelong learning; namely, (1) appreciating that 

learning begins with connectivity; (2) the centrality of people in lifelong learning and therefore 

the value of shifting away from instrumental reasons towards deeper intrinsic motivation; and 

(3) moving beyond traditional understanding of learning by recognising the centrality of sense-

making that adult learners engage in as part of their everyday lives.  – Professor Lee Wing On 

 

Academicians and policymakers have to appreciate that much of learning takes place outside 

of the classroom, and that it is no less valuable. This requires mechanisms to leverage the 

diverse contexts of learning, and more efforts in this direction, such as prior learning 

assessment, are needed. – Associate Professor Allison Friederichs 

 

Adult learning is not standardised, and often people themselves are not personally aware that 

they are learning as they navigate diverse demands in their daily lives. – Professor Annabel 

Chen 

 

Rather than focus on lifelong learning per se, attention should be placed on engendering social 

situations that create interest, motivation and passion that will potentially set the frame to 

facilitate learning across life. – Professor Geoffrey Cohen 

 

In educational research, good research findings are often not picked up in the classrooms. It 

is worth investing time and effort to bring together different stakeholders to identify grand 

problems that everyone can agree on, and therefore enable more productive research in 

education. – Dr Teh Laik Woon 

 

Creative collaboratory enables scientists, practitioners, and the industry to come together to 

develop solutions anchored in scientific theory but grounded in everyday issues. Related to 

the creative collaboratory is recognition of the need to continually monitor efforts based on 

metrics of success. – Professor Geoffrey Cohen 

 

There are prospects for the process of reverse translation, where the everyday experiences 

of learners are analysed and codified into classifiable knowledge. – Professor Lee Wing On  

 

In Colorado, community colleges require traditional academics to be more prepared to 

appreciate professional applications of the processes of learning. – Associate Professor 

Allison Friederichs 

 

Learning is essentially different from sense-making, and it is important to facilitate both 

aspects. Learning involves structural changes of some permanence at the local level, and is 

often intentional and goal-directed. In contrast, sense-making tends to relate at the macro 

level. – Professor Nancy Law 
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Learning should not be defined as solely cognitive, as it includes experiential elements and 

the development of competences. – Ms Olga Strietska-Illina  

 

It may be worthwhile to think of pedagogical models that put adult learners in a position of an 

educator or instructor leveraging on their prior experiences, which also strengthens the 

motivational aspects of the learning process. Technology might be able to facilitate such a 

pedagogy. – Professor Geoffrey Cohen 

 

Translation is often thought as knowledge-exchange, but it appears to be more valuable to 

consider translation as an iterative process. – Professor Nancy Law 

 

Research methods may need to shift towards practical and solution-oriented models, which 

may include researchers moving beyond simply measuring results from a research stimulation 

towards a holistic approach for thinking about improving the quality of life of a learner. – 

Professor George Siemens 

 

Impact should be constructed in broad, rather than narrow ways, given the inter-linkages of 

various contexts. For instance, transforming individual and social well-being would have a 

multiplier effect on (the) economy. – Dr Carlo Giovanella 

 

It might be useful to take a business model approach to funding research, where the top 5 

challenges are identified and thought through strategically on how to tackle them and 

sequence the support accordingly, particularly the areas in which we can quickly move the 

needle. – Associate Professor Allison Friederichs 

 

There could be diversity in how research projects are funded. The outcomes of a research 

funding model by the (UK’s) National Institutes of Health (NIH), which supported both 

outcomes-based research as well as investigator-led research, found that outcomes-based 

research demonstrated research impact earlier, but investigator-led research demonstrated 

higher levels of research impact, including transcending academic disciplines. – Mr Poon King 

Wang 

 

The discussions highlight the need to develop the right vocabulary to describe a more 

collaboration-based and iterative research model that involves end-users as strategic 

stakeholders and co-creators. – Mr Poon King Wang 

 

Digital(isation) can make a contribution to adult learning in three ways: first, as a tool for 

learning; second, as a focus to empower people to interact with AI and augment their 

capabilities; and third, as an analytical tool for understanding the learning that takes place not 

from an institution’s perspective, but from the learner’s perspective. – Dr Cheong Wei Yang 

 

The first imperative for lifelong learning is to develop a growth mindset where every individual 

has the potential to develop further, regardless of starting points. – Dr Cheong Wei Yang 

 

There must be the recognition that expertise is both collective and distributed, which requires 

harnessing diversity at the individual level and building collective intelligence at the macro 

level. – Dr Cheong Wei Yang 
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A few interesting ways have emerged over the two-day symposium on how lifelong learning 

could proceed using new tools and platforms. They include digitally enabled dialogic inquiry 

approaches, with prospects for avatars to be built into the system. Peer-teaching and peer-

learning additionally offer a powerful approach for multiplying teaching and learning in a much 

bigger way than is possible with traditional education models. – Dr Cheong Wei Yang 

 

The spaces of learning are key where the education system is no longer seen as the main site 

for knowledge development, with workplaces and corporate universities being developed as 

critical alternative sites for knowledge building.  To do so, we can leverage the digital smart 

city which we are trying to build. – Dr Cheong Wei Yang 

 

We look forward to multidisciplinary research, stronger nexus between theory and 

practitioners, as well as collaborations between Singapore and international researchers to 

push adult learning research in new ways to benefit Singapore and the world. – Dr Cheong 

Wei Yang 
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Appendix 6-A: Programme of the Future of Adult 

Learning Research Symposium 
 

DAY 1, 14 NOVEMBER 2019 

 
TIME  PROGRAMME 
 
0900 Welcome Address by Professor Cheong Hee Kiat, President, Singapore University of Social 

Sciences 
 
0910  Opening Address by Mr Ng Cher Pong, Chief Executive of SkillsFuture Singapore 

 
RESEARCH AREA: THE FUTURE OF HUMAN CAPABILITIES IN A DIGITAL ECONOMY AND 
SOCIETY 
 
0920  Introduction 

Professor Ho Yew Kee 
Future of Adult Learning Research Subgroup Co-Chair 
Associate Provost (SkillsFuture & Staff Development), Singapore Institute of Technology 
 

0925  Expert Presentation: In Search of Well-Being - Humans with Advanced Augmented Capabilities 
in a Super-Connected World  
Professor Nancy Law, Founding Director of the Centre for Information Technology in Education, Faculty 
of Education, University of Hong Kong, & Fellow of the International Society of the Learning Sciences 

 

0945  Expert Presentation: Skills for Thriving in a Digital World 
Ms Olga Strietska-Ilina, Team Leader, Skills and Employment Branch, Employment Policy Department, 
International Labour Organisation 
 

1005  Panel Discussion: Living, Working, and Learning in the Digital Age ς Opportunities, Challenges, 

and New Conceptualisations of Human Capabilities 
Moderated by: 
Dr Lim Lai Cheng, Executive Director, SMU Academy, Singapore Management University 
Panelists: 
Prof Nancy Law 
Ms Olga Strietska-Ilina 
 

1035 Tea-Break 
 
1050  Expert Presentation: Experiences of Human-Machine Interaction, Explicated 

Professor Lee Kwan Min, Korea Foundation Professor in Contemporary Korean Society and New Media, 
Wee Kim Wee School of Communication and Information, Nanyang Technological University 
 

1110  Expert Presentation: Experiences of Human-Machine Interaction, Applied 
Associate Professor Rabindra Ratan, Department of Media and Information, Michigan State University 

& Visiting Research Fellow, Institute for Science and Technology for Humanity, Nanyang Technological 
University 
 

1130  Panel Discussion: Human Machine Relationship (HMR) ς Theories and Applications for 

Learning and Collaboration in the Digital Economy and Society 
Moderated by: 
Professor Alfred Huan, Executive Director, Institute of Materials Research and Engineering, A*STAR 
Panelists: 
Professor Lee Kwan Min 
Associate Professor Rabindra Ratan 

 

1200 Lunch 
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RESEARCH AREA: INNOVATIVE TECHNOLOGIES FOR ADULT LEARNING RESEARCH 
 
1300  Introduction 

Associate Professor Kan Min-Yen, Future of Adult Learning Research Subgroup Co-chair; Assistant 

Dean, School of Computing, National University of Singapore Deputy Director (Research); Institute for 
Application of Learning Science and Educational Technology, National University of Singapore 
 

1310  Expert Presentation: Sense-Making and Culture - Ways of Being in a World of AI 
Professor George Siemens, Executive Director, Learning Innovation and Networked Knowledge 

Research Lab, University of Texas 
 

1350  Discussant Session: Responding to Prof George SiemenΩs Presentation and Q&A  
Associate Professor Kan Min-Yen 

 

1420  Showcase Session: VR Use in Nursing 
Associate Professor Liaw Sok Ying, Alice Lee Centre for Nursing Studies, National University of 
Singapore 

 

1445 Showcase Session: Dialogic Instructions Supported by Technologies 
Associate Professor Tan Seng Chee, Future of Adult Learning Research Subgroup Co-Chair; Learning 
Sciences and Technologies, National Institute of Education 
 

Panel Discussion  
Moderated by: 
Dr Helen Bound, Centre Head, Centre for Work and Learning, Institute for Adult Learning, Singapore 

University of Social Sciences 
Panelists: 
Associate Professor Liaw Sok Ying 
Associate Professor Tan Seng Chee 

 

1515  Closing 
Associate Professor Tan Woei Wan, Vice-Dean, School of Continuing and Lifelong Education, National 
University of Singapore 
 

1520 Tea-Break 
 

RESEARCH AREA: LEARNING CULTURES × SMART CITIES 

 
1540  Introduction 

Mr Poon King Wang, Future of Adult Learning Research Subgroup Co-chair; Director, Lee Kuan Yew 

Centre for Innovative Cities, Singapore University of Technology and Design 
 

1550 Expert Presentation: Adult Learning: Different but not Unequal 
Associate Professor Tan Ern Ser, Department of Sociology, National University of Singapore 
 

1620  Expert Presentation: Getting Smart in People Centred Territories - Frameworks of Reference 
Dr Carlo Giovannella, President, Association for Smart Learning Ecosystems and Regional 

Development & Professor, Multimodal Interfaces and Systems & Learning Technologies, University of 
Rome Tor Vergata 
 

1650  Expert Presentation: Adult Education and Research in China - Corporate Universities, 
Enterprise MOOC and Others 
Professor Wu Feng, Graduate School of Education, Director, Business-Education Research Centre, 
Peking University; Co-Prepared by: Dr Liu Zhaoping (George), Assistant Professor, Hospitality Business 
Design Programme, and Specialised Business Cluster, Singapore Institute of Technology 
 

1710  Panel Discussion  
Moderated by: Mr Poon King Wang 
Panelists: 
Associate Professor Tan Ern Ser 
Dr Carlo Giovannella 
Professor Wu Feng 
Dr Liu Zhaoping (George) 
 

1800  End of Day 1   
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DAY 2, 15 NOVEMBER 2019 

Time  Programme 
 
RESEARCH AREA: TOWARDS THE SCIENCE OF ADULT LEARNING 
 
0900  Introduction 

Dr Patricia Chen, Deputy Director, Institute for Application of Learning Science & Educational Technology 
& Assistant Professor, Department of Psychology, National University of Singapore 
 

0910  Expert Presentation: Belonging - A Key to Unlocking Educational Potential 
Professor Geoffrey Cohen, Graduate School of Education, Department of Psychology, Stanford 
University 
 

0940  Expert Presentation: Neuroandragogy and Social Ecology 
Associate Professor Allison Friederichs, Associate Dean for Academic Affairs, Associate Teaching 
Professor, University College, University of Denver 
 

1010  Expert Presentation: The Educational Neuroscience of Adult Learners: Lessons 
from Adult Literacy Acquisition 
Professor Michael Thomas, Cognitive Neuroscience, Department of Psychological Sciences, Birkbeck 
University of London (Pre-recorded presentation) 
 

1030 Tea-Break 
 

1050  Expert Presentation: Unpacking Adult Learning: Potential of Visualization Systems 
Associate Professor Sourav S. Bhowmick, School of Computer Science and Engineering, Nanyang 
Technological University & Associate Professor Rebekah Lim Wei Ying, Director, Teaching and 
Learning Centre, Singapore University of Social Sciences 
 

1120  Panel Discussion  
Moderated by: Dr Patricia Chen 
Panellists: 
Professor Lee Wing On, Executive Director, Institute for Adult Learning, Singapore University of Social 
Sciences 
Professor Annabel Chen, Acting Director, Centre for Research and Development in Learning, Nanyang 

Technological University 
Dr Teh Laik Woon, Director, Corporate Research Office/Principal Research Specialist, Research and 
Management Information Division, Ministry of Education 
Professor Geoffrey Cohen 
Associate Professor Allison Friederichs 
Associate Professor Sourav S. Bhowmick 
Associate Professor Rebekah Lim Wei Ying 
 

1150  Grand Panel Discussion: Rejuvenating ResearchΩs Contribution to Solving the Black Box in 

Learning ς Alternative Paradigms to Research and Translation 
How can the future of adult learning research agenda include a clear focus on the pathways to impact? What 
new institutional mechanisms are needed to connect the research and user communities? What are the 
opportunities created with digital technologies to facilitate translation of research into policy and practice? 

Moderated by: Mr Poon King Wang, Director, Lee Kuan Yew Centre for Innovative Cities, Singapore 

University of Technology and Design 
Panellists: 
Professor Nancy Law 
Ms Olga Strietska-Ilina 
Professor George Siemens 
Dr Carlo Giovannella 
Professor Wu Feng 
Professor Geoffrey Cohen 
Associate Professor Allison Friederichs 
 

1250  Closing Address 
Dr Cheong Wei Yang, Deputy CEO, National Research Foundation, Prime Minister Office 
 

1300  End of Symposium 
 


