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DIRECTOR’SMessage

In 1982, Buckminster Fuller introduced the knowledge doubling 
curve and made the well-known prediction that human knowledge 
would double every 12-13 months. While the validity of such a 
claim is debatable, we know implicitly there is some truth to it: we 
are facing the full brunt of a knowledge tsunami as evidenced in the 
exponential rate of publication of new journal articles. 

What does rapid advancement of knowledge mean to educators? 
Rather than thinking about adapting to changes around us and 
playing catch-up, as educators, we play the critical role of a change 
agent. Nelson Mandela once said, “Education is the most powerful 
weapon which you can use to change the world.”  As teacher 
educators and researchers in NIE, we are not merely change 
agents, but are responsible for developing future generations 
of change agents. Our actions in classrooms are observed by 
prospective teachers who regard us as role models. We take 
pride in being well-informed educators who are producers and 
discerning consumers of research findings - professionals who 
embrace the latest knowledge and technologies and are anchored 
in pedagogically sound principles so as to design effective learning 
environments for our learners. 

 As the national institute for teacher education in Singapore, NIE has 
been a forerunner in pedagogical innovations. We have invested 
heavily in educational research, set up state-of-the-art cyber-
physical learning environments such as the Net Generation Learning 
Terrace and the Internet of Things Lab, and co-developed the 
Singapore Teaching Practice model with the Ministry of Education. 
Within NIE, we have also developed the Learning and Teaching 
Framework, which encapsulates key pedagogical principles 
for learning design and elements of learning environments. The 
framework guides us in our programmes and courses to develop 
foundational skills, deep understanding of topics and adaptive 
expertise in the field. NIE has also established the Incentivising ICT-

Use Innovations Grant (I3G) that promotes technology-mediated 
teaching and learning initiatives by faculty. 

Learning@NIE, the publication you are reading, gives you a glimpse 
into instructional practices in NIE. In this third issue of Learning@
NIE, my NIE colleagues explored the applications of advanced 
technologies such as virtual reality, augmented reality and learning 
analytics. For example, Dr Johannah Soo from the Natural Science 
and Science Education academic group, used a sensor to monitor 
real-time temperature changes of a cake as it is being baked in 
an oven. By using the Internet of Things technology, she and her 
student teachers can visualise changes and capture data that 
would otherwise be unavailable. NIE faculty also continued to 
probe deep into fundamental pedagogical issues. For instance, Dr 
Heng Tang Tang and Ms Lynn Song from the Curriculum, Teaching 
and Learning academic group shared their instructional strategy 
of using physical simulation games to help student teachers 
appreciate diversity in a classroom. Read further and you will find 
many other interesting case examples in Learning@NIE. 

In closing, I would like to commend my NIE colleagues for their 
tireless efforts in pursuing excellence in innovative pedagogical 
practices. I am confident that this issue of Learning@NIE will benefit 
educators who are seeking effective ways of teaching and learning. 
Do share the articles with your colleagues. If you would like to try 
out some of these approaches, I invite you to collaborate with us to 
advance these pedagogical approaches even further.

Thank you and happy reading!

PROFESSOR CHRISTINE GOH
Director
National Institute of Education, Singapore

WELCOME | DIRECTOR’S MESSAGE
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WELCOME | EDITORS’ FORWARD

EDITORS’Foreword
Greetings from the editorial team!

It gives us great pleasure to announce the release of the third issue 
of Learning@NIE. Starting from this third Issue, Learning@NIE will 
be available in both digital and print versions. 

The digital version boasts of enhanced interactivity such as access 
to videos, interactive objects, and sharing of articles through social 
media. These features are geared towards improving the reading 
experience and providing better illustration of the innovative 
practices that are showcased. The print version of Issue 3 will be 
released later this year. 

Learning@NIE continues to bring you innovative learning and 
teaching practices in NIE, which are broadly categorised into 
four themes: Authentic and Experiential Learning, Inquiry-based 
Learning, Scaffolding for Self-directed Learning, and Technology 
Enhanced/Enabled Learning.  

Authentic and Experiential Learning focuses on designing 
for learning and experiencing in authentic contexts. In this issue, 
faculty from the English Language and Literature (ELL) Academic 
group aims at strengthening theory-practice links by conducting 
parts of their courses in schools. Through the vignettes, we can get 
a glimpse into how situating the teaching of writing and grammar 
in schools exposed student teachers to the complex school 
ecology and helped them reflect on the gaps between theoretical 
approaches and classroom implementation. In their Theory and 
Practical Outdoor Education course, faculty from the Physical 
Education and Sport Science (PESS) Academic Group taught their 
student teachers practical outdoor cooking skills in preparation 
for a residential camp experience in OBS Pulau Ubin. Through 
the outdoor cooking and residential camp, the student teachers 
were given opportunities to engage with a concrete experience so 
that they can observe, reflect, and subsequently share their key 
learning points with their peers. The Curriculum, Teaching and 
Learning (CTL) Academic Group designed a simulation game to 
help their student teachers experience, empathise, and respond 
to the needs of diverse learners in their classes. In the process, 

many student teachers started to reflect and question the validity 
of their long-held assumptions of learning and of their learners. The 
Psychological Studies (PS) Academic Group explained the design 
features of a learning space that aims to provide an immersive 
learning experience for student teachers that engages them 
holistically in affective, cognitive and behavioural learning.

The Natural Sciences and Science Education (NSSE) Academic 
Group skilfully leveraged the pedagogical affordances of the 
Internet of Things (IoT) and created opportunities for their student 
teachers to engage in Inquiry-based Learning.  The use of 
probe and sensors helps the student teachers in the Food and 
Consumers Science Courses to visualise real-time changes during 
a baking process, and provides useful information for the student 
teachers to engage in meaning-making and thinking. 

The advancement of Self-directed Learning underpins many 
of the projects at NIE. The Asian Languages and Culture (ALC) 
Academic Group exemplifies this pursuit when they synthesised 
two innovative pedagogical tools to help their student teachers 
lead and take charge of their learning. 

The last category of articles showcases effective Technology-
enhanced or enabled Learning. The NSSE Academic Group 
leveraged the pedagogical affordances of Virtual Reality (VR) and 
Augmented Reality (AR) for more immersive and interactive learning. 
Through these technologies, student teachers could better visualise 
abstract concepts and develop clearer conceptual understanding 
of the topics. The Learning Sciences and Technologies (LST) 
Academic Group used Learning Analytics to get a glimpse into 
the students’ online behaviours, so that they could provide timely 
feedback to the learners and optimise the learning processes and 
environments.

In the preparation of the various issues of Learning@NIE, we are 
heartened by the invaluable ideas shared by our NIE colleagues. 
We hope you will be inspired to try out some of these instructional 
strategies. Feel free to contact any one of us to give us your 
feedback or to discuss your ideas. 
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AUTHENTIC AND EXPERIENTIAL LEARNING

TAKING STUDY TO SCHOOLS:

MAKING THEORY PRACTICE CONNECTIONS THROUGH

Contextualizing 
Teaching

The Office of Teacher Education, NIE embarked on an innovative 
initiative to strengthen theory-practice links by encouraging 
colleagues who teach Curriculum Studies (CS) to situate parts of 
their courses in school. A total of 12 colleagues from 5 Academic 

Groups rose to the challenge and took their 3rd Year Degree student 
teachers to 8 primary and secondary schools. The following are 
vignettes by two ELL colleagues describing their experiences with 
this innovation practice.
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Secondary School Practice: Teaching 
Grammar 
Dr Alexius Chia, English Language and 
Literature
Student teachers from my course Teaching Grammar at the Secondary Level were asked to plan 
and enact an extended lesson (2 hours) which integrated grammar with a selected language skills i.e. 
they had a choice of listening, speaking, reading, writing, viewing or representing. The purpose was 
to ensure that they experienced grammar teaching in a contextualised way, done within an authentic 
teaching environment. In negotiation with the school, my student teachers were asked to focus on 
some areas of weaknesses pertaining to grammar, as identified by the school’s English Language 
Department. Prior to enactment, their lesson plans had input from me and feedback from the class 
teachers.

Both parties – NIE student teachers and the school – found the experience beneficial. On the part of 
my student teachers, they had the opportunity to plan and enact a lesson with authentic learner needs 
in mind. This was possible as the school had provided writing samples that were used for diagnosis 
during the planning stage. They also got a chance to reflect on the possible gaps between theoretical 
approaches and actually classroom implementation. The pupils in the school gained from the 
experience of having their specific grammar needs addressed through carefully planned intervention 
lessons. They also enjoyed grammar taught in a fun way within an integrated context.

Secondary School Practice: Teaching Writing 
Dr Anitha Devi Pillai, English Language and 
Literature
As part of the Curriculum Studies course, Teaching English in Secondary Schools (Writing), the 
undergraduate student teachers from my course worked with a secondary school to deliver two 
writing lessons in the first semester of 2018. 

In the course, student teachers spend weeks debating the merits and shortcomings of the various 
writing pedagogies, analysing what makes writing lessons effective and developing lesson plans to suit 
a wide range of students and their needs. The opportunity to develop lesson plans and materials to 
suit the students as well as to deliver them in person gave them an additional lens to examine their own 
beliefs and practices as writing teachers. The experience also gave them an opportunity to examine 
the feasibility of their lesson ideas in an authentic setting.  

The writing lessons were conducted in Express, Normal Academic and Normal Technical classes of 
both upper and lower secondary levels. The student teachers worked in pairs and were assigned to a 
class. They met up with the teachers-in-charge of the class to understand the profile of the students, 
students’ learning needs as well as to find out more about the scheme of work for that level. After 
which, student-teachers developed lesson plans in consultation with me and the respective teachers-
in-charge. 

The student teachers found these sessions beneficial in providing them an authentic environment to 
understand the concepts they were studying at NIE whilst they were going through the course. It was 
real-time learning. The follow-up sessions at NIE helped them to raise questions about their experience 
in enacting writing pedagogies and in sharing effective practices.

A total of 12 colleagues from 5 
Academic Groups rose to the 
challenge and took their 3rd Year 
Degree student teachers to 8 primary 
and secondary schools.“
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SELF-DIRECTED LEARNING

TRANSLANGUAGING AND HALAQAH: 

literacySYNERGISING PEDAGOGICAL 
TOOLS TO UNPACK 

The course
Research on language, literacy and culture is central to a reading 
course that I teach (AAD30D Readings in Language Education – 
previously coded as AAD431). It infuses a local dimension to the 
idea that: (1) language and literacy skills are always embedded in 
social practice; (2) children’s use and understanding of literacy are 
related in particular ways to their social practices and their sense 
of identity; and (3) social and ideological aspects of literacy affect 
the experience of learners and their academic achievement (Heath, 
1983). I bring these ideas to life in class with real examples from my 
research. This enables student teachers to better appreciate the 
issues and see the relevance of various articles that I prescribe for 
their reading. 

The knowledge from the research has also enabled me to rethink 
my own constructivist strategies and shaped my teaching style. 
(a)   The idea that children bring their linguistic resources and literacy 

experiences to the classroom defines for me how I should utilise 
my student teachers’ bilingualism and biliteracy and their ease 
with technology;

(b)   The idea that literacy practices are associated with notions of 
self and identity shapes the approach I use in facilitating student 
talk and writing in class. 

The course begins by student teachers reflecting on what they 
understand by the term ‘literacy’. At the end of the course, they 
write another reflection to check if their understanding has changed, 
in what ways, and why. Course delivery is supported by synergising 
two pedagogical tools: translanguaging and halaqah. 

Translanguaging
The literature on literacy in the Malay language has yet to move 
beyond literacy as skills. Identifying scholarly articles on literacy 
from a sociocultural perspective is hard. Thus presently, all the 
prescribed course readings except one (mine) are in English, and 
they are of studies elsewhere except one (mine, on Singapore 
Malay children). This presents a mild hiccup but an opportunity to 
innovate. 

Student teachers with mother tongue as their specialisation are 
arguably balanced bilinguals. They went through Singapore’s 
English-medium education yet are proficient and aspiring Malay 
language teachers. This places them in an enviable position to 
fully harness the cognitive benefits that bilingualism offers through 
a pedagogy known as translanguaging. Translanguaging enriches 
learning across all of the languages in a student’s repertoire (Garcia 
& Li Wei, 2014). But it places a high cognitive demand on the 
speakers for different languages are assigned to different learning 
tasks in order to fully develop students’ biliteracy.

In the course, student teachers read two articles in English every 
week. Over the semester, they take turns to write critical responses 
in Malay to three of the articles. As they read, they translate new terms 
and concepts into Malay, in the process enriching their vocabulary 
before they write their responses and put them up in the class blog 
a day before class convenes. I comment on their responses on the 
blog as a way of assessing and providing feedback. In class, they 
discuss the articles in Malay, further sharpening their proficiency 

Dr Mukhlis Abu Bakar, 
Asian Languages & Cultures
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in the two languages. For one cohort of students, their linguistic 
versatility was tested when Prof. Courtney Cazden from Harvard 
University dropped in to join them in the discussion of the week’s 
second article, Sola and Bennett’s (1994) ‘The Struggle for Voice’. 
The student teachers proved just as effective in English as they 
were in Malay. Their critical interrogation of the article impressed 
Prof. Cazden.

Halaqah
Asian students generally show high respect for their teachers as 
the authority of knowledge, to a point where they might cease to 
think critically. In Singapore’s context, they might also be so used 
to learning for examinations that critical appreciation for knowledge 
may be pushed to the side. The course is designed to put back 
critical thinking into learning. Student teachers are encouraged to 
include in their written responses a critique that is set against their 
own knowledge and experience as a son or daughter, as a member 
of the community or as a student, such that reading and critiquing 
becomes a meaningful experience that are related to their actual 
lives. 

This spirit is enhanced in class when they engage in dialogue in a 
halaqah. This is a generic term for study circles found across the 
Muslim world with great variation in format (Ahmed & Sabir, 2018). 
While the halaqah as it operates in my class is not focused on 
dialogue about Islam, it shares with other forms of halaqah where 
students sit in a circle for a critical exchange of views between 
students, and between students and the teacher. In a circle, 
hierarchy is flattened, everyone is visible to each other and the 
teacher isn’t privileged as the single most important voice even 
as respect for him or her remains strong. The signal that students 
get is that they have a voice and that their views are respected. 
Change, however, can be daunting but it is often a matter of time 
before students value the feeling of being empowered. The halaqah 
becomes a safe place where they can share their views, develop 
their own positions with confidence with regard to the issues 
that surface from the articles, and learn to disagree and accept 
challenges in a respectful manner.

Another tweak is having the student teachers lead the halaqah 
while I retreat as a co-learner and facilitator. Each student leads 
once or twice over the course of the semester. The leader assigned 
for the week is usually the one who also writes the response to the 

article being discussed. In contrast to doing a presentation, leading 
a discussion requires and hones a set of skills around leadership. 
They have to be extra prepared about the topic under discussion. 
This is not meant to make them the expert, but rather to allow them 
to ask good questions that will help the class generate ideas and 
gain a better understanding of the issues at hand. 

Translating knowledge into creative art forms
At the end of the course, the student teachers are given a healthy 
outlet to express their new found understanding of literacy (Hsieh, 
2017) in the form of artistic expression. They recite poems that they 
write, sing the lyrics they compose (often adapted from popular 
songs), or act out a drama or musical, based on any of the articles 
or issues on literacy that have left an impact on their heart and 
mind. This component is not assessed but the student teachers 
perform their best regardless – a fitting finale to the course.
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TECHNOLOGY-ENHANCED OR ENABLED LEARNING

IN BIOLOGY EDUCATION TO FACILITATE 
IMMERSIVE AND

VIRTUAL REALITY

Interactive 
Learning

Asst Prof Chen Zhong, Natural Sciences and 
Science Education Academic Group
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Why Virtual Reality in Biology Education? 
Virtual reality (VR) is a computer-generated scenario that simulates 
a realistic experience. VR is not new. However, VR has been in 
the spotlight recently with all the major players like Microsoft, 
Samsung, Apple, Google, Facebook, and so on. VR Education is 
widely considered as one of the most viable VR applications. A 
large number of research papers are published over the last few 
years discussing VR in education.

As a biology lecturer, Asst Prof Chen Zhong (NSSE) is collaborating 
with a VR expert A/Prof Cai Yiyu at School of Mechanical and 
Aerospace Engineering, Nanyang Technological University to 
introduce VR technology in the teaching of molecular biology. In 
this domain, textbooks typically depict molecular and cellular 
processes such as protein synthesis and enzyme operation 
with iconic representations of macro-molecules. Whereas this 
representation is useful to obtain a global view of the processes, 
concrete aspects of the processes are not covered in such a 
representation but are still important for understanding the essence 
of the processes involved. For instance, apart from the “lock and 
key” idea of enzyme that is involved in order for molecules to “snap” 
into each other, the molecules themselves are dynamic structures 
and their movements within the cells complicate the dynamics. The 
textbook representation may give rise to the misconception that 
molecules display purposeful behaviour, but a VR representation 
that incorporates dynamics can give rise to a more accurate 
“mechanistic” way of reasoning that is capable of explaining the 
effects of external factors such as temperature and pH value in 
the cell.

What did we do?
An immersive and interactive VR programme was developed to 
simulate “lock and key” model of enzymes. Students learning 
AAB20A Current Genetics experienced the VR learning at NTU 
Hive TR+35 where the latest VR infrastructure has been deployed. 
Students wore the VR headset to explore a virtual tour in the cell 
to witness where a polypeptide chain was produced and how it 
was assembled as an enzyme. After that, students entered a virtual 
biology laboratory to practice on the enzyme study by setting 
tuneable parameters and observe the outcome of enzyme activity.

Figure 1 – Students exploring gene expression in a virtual cell with 
VR headset

Figure 2 – Asst Prof Chen demonstrates “lock and key” model of 
enzyme

What did students say?
The students were excited to have such a VR classroom experience. 
It was the first time experience of VR enabled learning for most of 
the students.

“The VR experience at HIVE was an eye-opening one for me. This is 
because I have never used VR and to be able to use it for something 
educational is something that I never thought was possible. After 
going through the lesson using VR, I feel that VR may be able to 
change the way teachers teach different concepts” – Danial

“I felt that the VR experience in the Hive was extremely interesting, 
and really opened my mind of implementing technology into my 
classrooms in the future. I feel that VR can be an extremely useful 
tool in the future as it allows students to interact and have a closer 
view of several things that cannot normally be seen or interacted 
with.” – Fatin

“Students who are visual and technology-savvy learners will find 
this form of learning more engaging and meaningful compared to 
the conventional way to teaching and learning where the teacher 
will teach all the relevant content on PowerPoint slides and the 
students will just copy down notes on their slides.” – Teresa

Moving forward
Knowing the power of VR in biology education, Asst Prof Chen 
and A/P Cai are applying latest VR technologies in the construction 
of “virtual biology laboratory”. They are developing smart phone 
applications that allow virtual display of lab scenarios with materials 
and instruments. Students will no longer conduct a lab protocol 
like a “cook book exercise”. Instead, student may freely set their 
experiments virtually using a range of modified parameters and 
observe simulated outcome, thus to understand better how various 
factors work in a biological process and influence the output. 
Students will experience unprecedented immersive learning and 
expect the maximum learning outcomes from lab exercises. 
Importantly, such learning activities can take place anywhere and 
anytime as long as they have the device installed with the VR Apps, 
which eventually will reduce the reliance of labs, consumables, 
instruments, and supportive technical staff in biology lab exercises.

Figure 3 – Asst Prof Chen receives a token of appreciation after 
sharing the use of VR in biology on NIE Staff Development Day

“It was the first time 
experience of VR 
enabled learning 
for most of the 
students.
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AUTHENTIC AND EXPERIENTIAL LEARNING

WHERE IS YOURTrue North?
Finding true north is essential for accurate navigation in outdoor 
education and is significant for teachers in ‘navigating’ our moral 
compass to provide our learners a holistic education. With 
emphasis on values-driven education, it is important for teachers 
to espouse the 21st competencies, beliefs and values, and make 
links to our classroom practice. Through outdoor education, our 
purpose is to provide the authentic platforms for the facilitation of 
values to be pervasive, explicit and embedded.

Mr Ong Yue Kung, Minister of Education announced that Singapore’s 
education system to retain the core strengths of our system to 
develop students of sound values and strong fundamentals in 
numeracy, literacy, and critical soft skills.1

That is why the Government is making changes to take the 
emphasis away from just academic grades. This is a follow-up 
from 2016, when Minister for Education (Schools) Ng Chee Meng 
announced that stronger emphasis would be placed on Outdoor 
Education (OE) in the coming years through the National Outdoor 
Adventure Education Master Plan, which will make OE compulsory 
in every Singapore school.2

With the review of the Physical Education Syllabus 2014, OE has 
been concretized in the curriculum, with specific learning outcomes 
for primary one onwards, up to secondary three.3

Outdoor Education in Physical Education curriculum focuses on 
these three strands:
1. Exploring the first strand on promoting and engaging physical 

health and well-being,
2. Constructing knowledge on the second strand in connecting 

activities to inculcate sense of place,
3. Facilitating the third strand through assessing risks and making 

sound judgements to mitigate risks for self and others. 

Through our Theory and Practical Outdoor Education course, 
PESS collaborates with Outward Bound School (OBS) to enhance 
our PESS student teachers’ experiential learning via a residential 
camp experience in OBS Pulau Ubin.   Prior to the OBS camp, our 
student teachers undergo the theoretical underpinnings of OE and 
basic practical outdoor skills like navigational skills and outdoor 
cooking. 

The purpose of our practical outdoor cooking is two-fold; firstly, for 
participants to draw references from experiential learning (develop 
skills through doing and reflections), and secondly for participants 
to gain confidence in conducting the outdoor activities and form 
abstract concepts, that is, importance of facilitation and use the 
relevant concepts in teaching pupils in authentic school setting. 
The outdoor cooking activity is also linked to previous session in 
identifying risk assessment and managing mitigating factors to 
ensure safety procedures, apply the principle of “leave no trace 
behind” (sustainable practice) and empowering learners to prepare 
healthy meals. The facilitation process covers three stages:
1. Pre-cooking stage covers the organizational setting and safety 

processes,
2. During-cooking stage focuses on group facilitation and 

personal hygiene, and
3. Post-cooking stage includes healthy meals presentation, and 

reflections on sustainable practices.

Student teachers develop their social (soft) skills and enhance both 
values and skills through doing and reflections. Education takes 
on a broader meaning where the classroom is the outdoors.  This 
experiential approach differs from the conventional rote-learning 

Mr Roskhaider Bin Mohamed Saat, 
Physical Education and Sports Science
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approach in classrooms.  Hence, the outdoor activities become 
the teacher. 

Similarly, for the ‘sense of place’ based pedagogy, student teachers 
find meaning in the different place and things for different people.  
Some people relate a ‘place’ to the warm appreciation and sense 
of belonging feeling of the place; others link it to having a bond with 
the environment or community. Writer, Daniel Kriesberg (1999), 
defines it simply as “knowing the stories of the land where you live 
and feeling a part of those stories.”  Antarctica explorer, Linblad, 
once said, “You can’t protect what you don’t know.” 4

To that, someone else added, “You won’t protect what you don’t 
love.” From here, it seems apparent that care can only arise first 
from awareness, and then from appreciation.  Perhaps a useful 
way for teachers to think about how to develop a sense of place 
is to use Peter Martin’s analogy of “treating nature as a friend” 
(Martin & Thomas, 2000), which he used to describe the approach 
towards developing attachment, respect and care towards the 
natural environment. 

In making this strand explicit and authentic, we provide opportunities 
for our student teachers explore these natural places through a 
concrete experience, that is, physical engagement of learning 
journey covering the National Park network loops in which they 
observe, reflect upon and subsequently share with peers. From 
the reflection, the student teachers form these abstract concepts:
1. Safety – ensure safety processes to enhance conducive 

learning outdoor environment 
2. Social cohesion – collaborate positively with people from 

different backgrounds and diverse learners  
3. Concerned citizen – develop self-awareness to better 

understand the impact of actions on environment

1 https://www.moe.gov.sg/news/speeches/opening-address-by-
mr-ong-ye-kung--minister-for-education--at-the-schools-work-
plan-seminar
2 https://www.todayonline.com/singapore/more-time-students-
pursue-broader-range-interests-moe
3 Ministry of Education, Singapore Curriculum Student 
Development, Physical, Sport and Outdoor Education Branch, 
Singapore.
4 https://iaato.org/tourism-overview
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AUTHENTIC AND EXPERIENTIAL LEARNING

“THIS GAME IS AN 
EYE-OPENER”: 

Dr Heng Tang Tang and Ms Lynn Song,
Curriculum, Teaching and Learning (CTL)

Have you struggled with helping learners appreciate others who 
are different from them? We have. One of the most challenging 
aspects of our work as teacher educators is to help educators 
empathize with and respond to the needs of diverse learners. 
To this end, Ast/P Heng Tang Tang designed and incorporated a 
simulation game Understanding Diversity into the course MCT805 
Differentiating Curriculum and Teaching for Diverse Learners. 
This game helps educators step into their learners’ shoes and 
appreciate how learners possess different dispositions and socio-
cultural-economic backgrounds by drawing attention to significant 
yet often overlooked issues of diversity.

Game Description
In the second lesson of the course, six teams of four educators 
were each given an envelope containing instructions and materials. 
The objective was for each team to earn points by making shapes 
out of given materials. Contents of the envelopes differed as some 
had more materials and comprehensive instructions outlining 
information to decode cryptic phrases announced mid-game. 
However, educators were not informed that the envelope contents 
differed.1

During the game, Ast/P Heng introduced new instructions at 
regular intervals by asking educators to squat or stand, announced 
cryptic phrases—like abracadabra—that prompted some teams to 
action and others to confusion, and even awarded bonus points 
for shapes submitted by a male or ethnic minority.  Immersed in the 
game, some groaned in agony as they squatted, some were frantic 
striving to win while others appeared resigned to losing.

Game Debrief
This game has been played over several semesters with Lynn 
helping to facilitate or document educators’ responses for 
research. A bricolage of debriefs ensues.  Educators shared that 
they experienced raw emotions—a sense of injustice because 
resources were allocated randomly rather than based on ability 
or effort—even though the game had neither tangible benefits 
nor punishing consequences. When asked what this game might 
illuminate about schooling or life, educators inferred that “the 
playing field is not level because learners have unequal access to 
resources when they enter school” 

Educators started the game with the assumption that everyone had 
the same resources and judged their peers accordingly. Those who 
had more resources and instructions did not realize others lacked 
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The power of 
simulation games

them; not all who lacked resources and instructions realize others had them. In the debrief, educators 
noted that some learner differences, like home support, could have eluded them previously. They also 
inferred that learners themselves may have been similarly unaware and judgmental of their peers. 

In discussing idiosyncratic decisions, like awarding extra marks for groups with males, educators 
interpreted it as a form of “gender bias” in a female-dominated profession. Male educators opined 
that “female teachers encourage certain behavior, like sitting still, being neat, speaking in soft 
voices. Rowdiness is not acceptable. Female expectations dominate classroom dynamics.” These 
perspectives surprised some female educators in class as they seldom considered learner experiences 
from this angle.

Other reflections around social conditioning were also enlightening; Carl shared, “I didn’t want to 
participate, as there was no prize. What were we working for? However, because many participated, 
I decided to do likewise to maintain the social norm. This is not a powerful motivator, yet our learners 
could be doing the same thing. They may not like our lesson, but because others around them are 
okay, they go with the flow.” 

Reflections
Educators often claim they know their learners well, but, do they? Many started recalibrating what 
they know of their learners after the game, by questioning assumptions about their learners’ home 
environment, motivation, achievement, and gender. Educators realized that they “come from different 
backgrounds, some more privileged or dysfunctional than others. We tend to see learners from our 
own lens, and project biases on them.” Through this game, educators critically reflected upon their 
perceptions and interactions with learners and contemplated future actions. 

To end, Henry’s rumination illustrates the power of a simulation game like this: “I think this game is an 
eye opener, because by putting ourselves in the shoes of learners, we can appreciate that some issues 
may have happened in the classroom that we are not aware of. I am now thinking about what I have 
done in the past, and what I can do differently henceforth.”

1 Contact Ast/P Heng for templates and facilitation instructions at tangtang.heng@nie.edu.sg.
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CHEMISTRY

TECHNOLOGY-ENHANCED OR ENABLED LEARNING

DIVING INTO THE 
WORLD OF Organic

Dr Teo Yong Chua, Natural Sciences & Science Education 

Challenges in learning Organic Chemistry
• The course requires students to be able to identify, interpret, and draw molecular representations 

of organic molecules by visualizing them in three-dimensional molecules when provided with two-
dimensional representations.

• This implies that students require visual-spatial skills and learning this content is made more 
challenging if a student lacks visual-spatial abilities.

• The intervention proposed taps on the technological affordances to support visualization.

Conventional model for explaining and assigning the stereochemistry of 2-butanol
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Brief explanation on the use of the project
• There are 2 technologies – augmented reality and virtual reality 

– used in a complementary manner.
• Both resources are designed to allow students explore and 

experience the content in a manner that allows them to 
make cross references with other modes of representations 
simultaneously.

• While AR might not be as immersive as VR, its advantage is 
that students may continue engaging in the digital content at 
their own time even after class using their lecture materials in 
PowerPoint format.

Benefits of using AR/VR in education
• Provides an experiential learning experience
• Provides an immersive learning experience
• Immediate engagement of students; critical to overcoming 

limited attention span
• Exploration and hands-on approach aids with learning and 

knowledge retention
• Haptic feedback and color visuals are included to enhance 

experience and learning
• Helps with understanding of complex theories/concepts
• Make the invisible, visible

Impact on learning
• Provides different ways to process thinking
• Engages learners metacognitively
• Learners can retrieve layering of different representations 

simultaneously
• Learners control the pace and the amount of information that 

they can process

Acknowledgements 
Sincere thanks to:
Mr Goh Zhe An, VR Developer (NSSE)
Mr Yeoh Sze Yung, VR Developer (NSSE)
Ms Melissa Yam, Senior Learning Designer (IN-Learning)

Scan QR code to view video
Or type in this link below
https://youtu.be/6PFR_RIMytY
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BAKING IN 
THE DARK!

INQUIRY-BASED LEARNING

Quit
Dr Johannah Soo, Natural 
Sciences & Science 
Education (NSSE).
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How often do you assume a cake is cooked but it isn’t? Or when 
you followed the recipes closely but yet the cake were under or 
over-cooked. There is also the insecurity of causing a cake to sink 
when the oven door is opened too early before the batter could set. 
The process of baking remains generally unknown. 

Historically, students of Food Consumer Sciences (FCS) just learned 
the process of baking theoretically. In most instances, observations 
are made after the products are baked or almost baked. 

Yet, the FCS is multi-dimensional and complex. Learning about 
FCS is different from learning of FCS.  Simulations while commonly 
employed as a mode to allow students to predict and hypothesise 
the cooking process in FCS is not enough because this mode 
of learning only provides an abstract overview that is limited by 
controlled variables and does not help students to generalize 
beyond the immediate instance. 

To better situate students in authentic and experiential learning 
contexts and make visible the cooking process, I designed an 
apparatus that could measure the process of baking, in terms of 
the change of temperature, moisture content and height of the 
baked product with the assistance of colleagues from IN-Learning’s 
Internet of Things (IoT) team. 

The data are transmitted in real time by wireless sensors and can 
be tracked online. This apparatus improve the teaching of baking 
concepts with technology. In food-science related courses (such as 
AGQ28B Everyday Science in Foods, AAQ20B Food Management 
and Preparation), the apparatus can help to track and quantify 
the progress of baking to show the effects of changes in certain 
ingredients or baking temperature are commonly, and not just 
plainly examining the end products.

“Students are generally 
excited to use this 
apparatus in class. 
They are finally able to 
observe the changes 
that occurred during 
baking. 
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AUTHENTIC AND EXPERIENTIAL LEARNING

TheLEARNING SPACE DESIGN:

MEDIATED 
LEARNING LAB

Concepts of 
learning spaces 
as an impetus to 

engage students in 
their learning

(Strong-Wilson & Ellis,
2007; Milne, 2007; Maxwell & French, 

2016)

Features in 
Learning 

Space

Affective Learning Engagement
Impact students’ positive learning emotion and 
motivation, support autonomy, increase sense of 
competence and level of relatedness with others.

(Aldridge & Fraser 2000; Deci and Ryan, 2000; 
Connell & Wellborn, 1991; Fredericks, Blumenfeld & 
Paris, 2004; Skinner & Belmont, 1993)  

Cognitive Learning Engagement
Support students’ cognitive processes in knowledge 
creation, developing their abilities to question, 
reflect, organise and synthesise information.

(Blumenfeld, Kempler & Krajcik, 2006) 

Behavioural Learning Engagement
Support various learning behaviours such as 
learners’ attention, concentration and collaboration 
between peers and lecturers.

(Cohen, 1994)

Enhancing Learning for Deeper Learner 
Engagement

MLL Reference List

Dr Chua Bee Leng, 
Psychological Studies
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LEARNING SPACE DESIGN:

MEDIATED 
LEARNING LAB

Design 
Guidelines
For Learning 
Spaces

1. Design features 
to create positive 
and safe learning 
environments

2. Learning 
facilities and 
resources that 
allow students 
to engage in 
the learning 
processes

3. Inspirational 
stimuli to 
motivate students 
in the learning 
process.

4. Flexible 
features in
learning spaces 
to cater to 
learning
needs.

5. Furniture 
and space 
design impact 
students’ learning 
behaviour.

Positive Learning 
Emotion

Satisfaction of 
Basic Needs
Autonomy 

Competency 
Relatedness

Cognitive 
Processes

Attention Concentration Collaboration

Affective 
Engagement

Cognitive 
Engagement

Behavioural 
Engagement

Increase in students’ 
engagement in learning 

Pictures, colours, 
sofas, furniture, 
lighting and other 
design features 
can be placed to 
stimulate feelings of 
welcome, enjoyment, 
interest and comfort, 
fostering positive 
learning attitudes and 
emotions. Create a 
safe, non-judgemental 
learning space where 
original and unique 
ideas are respected, 
and mistakes are 
encouraged.

(Carmeli & Gittell, 
2009; Vecchi, 2010; 
Gregory &Chapman, 
2012; Chan & Yuen, 
2014)

Technology features 
such as laptops, 
video screens, virtual 
learning platforms, 
recording tools and 
real-time access to 
resources can support 
the student’s learning 
process, facilitating 
collaboration, 
generation 
of questions, 
visualisation of ideas 
and articulation of 
thoughts. Learning 
interest is heightened 
and students are 
given the freedom 
to explore topics 
and seek answers in 
multiple ways.

(Craft, 2001; 
Blumenfeld, Kempler 
& Krajcik, 2006; 
Cullingford, 2007; 
Jankowska & Atlay, 
2008)

Past student works 
can be displayed to 
inspire and stimulate 
fresh ideas, and 
encourage current 
students to take 
up new learning 
challenges.  Selected 
quotations may 
be used to foster 
awareness of the 
meaning behind 
learning various 
subjects, and to 
provide a source 
of inspiration and 
motivation for 
students.

(Richardson & Mishra, 
2018)

Features such as 
portable white boards, 
mobile video screens 
and flexible seating 
can be used to 
accommodate small 
group, large group 
and individual work 
settings. Flexible 
learning spaces 
serve to encourage 
creativity, personal 
realisation and 
autonomy in the 
student’s learning 
process. 

(Rand & Gansermer-
Topf, 2017; Bennett, 
2011)

Furnish learning 
spaces with various 
furniture types – e.g., 
large and small chairs, 
rectangular and 
circular tables. This 
enables students to 
customise furniture 
options to suit their 
learning behaviours 
and preferences. 
Provide spacious 
learning environments 
that can generate a 
sense of freedom, 
as well as individual 
learning spaces for 
students to reflect and 
internalise learning 
content.

(Thorpe, 2004; Nair, 
2014; Dane, 2016)
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TECHNOLOGY-ENHANCED OR ENABLED LEARNING

STUDENTS’ ONLINE CONTRIBUTION 
AND BEHAVIOURS USING LEARNING 
ANALYTICS

Understanding
Dr Tan Seng Chee, Learning Sciences and Technologies
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Learning analytics, in essence, refers to the field of study 
that identifies, collects and examines data about learners, 
learning behaviours, and contexts of learning for the purpose of 
understanding and optimizing learning environments for more 
effective learning. In the course MLT 802 Computer-Supported 
Collaborative Learning (CSCL) and Knowledge Building, learning 
analytics were used to gain insights into students’ online 
contribution and learning behaviours. The instructors used the 
information to provide feedback to the learners, while the learners 
also had access to some of these analytics to monitor their own 
learning.

In this course, several technological tools were used. One of which 
is Knowledge Forum (KF) that supports students’ online discussion 
(Fig 1). Principles of knowledge building were used to design the 
learning activities and to encourage students’ agency in their 
collaborative inquiry into significant topics of interest to the learners 
and relevant to the course (see issue 2 of Learning@NIE).

Fig. 1.Interface of Knowledge Forum

Incorporated into KF is a suite of analytics tools. For example, 
the following graphical visualisation (Fig 2) can be obtained by a 
few clicks of buttons, accessible to both the instructors and the 
students. This is an example of descriptive analytics that provide a 
glimpse into the online contribution behaviours, showing when and 
how often the students contribute and read the notes in the online 
forum. It gives an indication of, for instance, whether the students 
are contributing to the online discussion throughout the course or 
are trying to contribute only the day or hours before each class.

Fig. 2. Activity levels of reading and modifying 
notes over time 

Another visualization (Fig 3) shows the interaction patterns of 
the students, for example, the people whom Student P (blue 
circle) replied to and how frequently that occurred (indicated by 
thickness of the lines out of the circle labelled with the student’s 
name). Likewise, who replied to Student P and how frequently that 
happened.

Fig. 3. In- and out-notes built on network visualization of a selected 
student

By extracting the note contents and using another text analysis 
software (e.g., SOBEK), a visualization (Fig 4) can be generated 
within a few seconds to show the keywords and how closely these 
keywords are collocated with one another. Comparing the clusters 
of keywords across time provides the instructors information 
about the key ideas in the students’ discourse, how these key 
ideas change over time, and whether there are potential ideas that 
students have not explored. 

Further analyses of the content and interaction patterns have 
been conducted to predict which ideas that attract the students’ 
attention and could be sustained in the discourse (an example of 
predictive analytics). This is reported in journal papers by Lee and 
Tan (2017a, 2017b).

Selected participants from the course MLT 802 were interviewed. In 
general, the students welcomed the use of analytics in the course. 
One student felt that such information provided a good indicator of 
everyone’s contribution to the class. Another student opined that 
by looking at the interaction patterns, he knew whether his notes 
were responded to by other students. This encouraged him to post 
notes that were useful to the class and notes that others would 
build on. 

As the field of data science, artificial intelligence, and analytics are 
making significant advancement, their applications in education 
are still in the nascent stage. They present opportunities for 
pedagogical innovation and breakthrough on several fronts, for 
example, the use of analytics and assessment for learning, and 
use of analytics for discourse. Building on the strong foundation in 
educational research that NIE has developed over the years, NIE 
researchers can definitely make a significant contribution to the 
field of learning analytics.

Lee, A. V. Y., & Tan, S. C. (2017a). Promising ideas for collective 
advancement of communal knowledge using temporal analytics 
and cluster analysis. Journal of Learning Analytics, 4(3), 76-101.
Lee, V. Y. A., & Tan, S. C. (2017b). Understanding idea flow: 
Applying learning analytics in discourse. Learning: Research & 
Practice., 3(1), 12-29.

Fig. 4. Text analysis to show main ideas in students’ notes
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Digital Portfolio 4 LIFE

4 Life
DIGITAL 
PORTFOLIO

Dr Stefanie Chye,
Office of Teacher Education

Digital portfolios were first introduced into NIE in 2010 as a result 
of the TE21 review.  Arising from the main recommendations of 
the TE 21 report, the digital portfolio was introduced to strengthen 
the theory and practice nexus as well as help student teachers to 
aggregate and integrate their learning.    In the context of teacher 
education, the digital Portfolio is recognised as a powerful tool 
for self-management, reflective practice, building connections, 
showcasing oneself and lifelong learning.  It allows the student 
teacher to reflect, share and plan their own learning goals. The 
digital portfolio was thus, introduced into NIE as a vehicle for the 
student teachers to chart their learning journey; develop his/her 
personal teaching philosophy over time; provide evidence for 
the theory-practice nexus in the student teacher’s learning and 
classroom teaching; facilitate the integration of the Reflective 
Practice Model, as well as provide evidence for the integration of 
Values, Skills and Knowledge (V3SK) and the attainment of the 
Graduand Teacher Competencies (GTCs).

Almost a decade later, the digital portfolio continues to retain its 
importance, with the potential to increase in significance.  Rising 
globalisation and rapid technological change necessitate a move 
from a knowledge-based to a learning society.  Full participation 
requires lifelong learning skills. These include problem-solving 
abilities, reflective dispositions and capacities, the ability to work 
both independently and in a team, communicate effectively in 
all formats and on all levels, dapple with technology, self-direct 
and deepen one’s learning and professional development needs 
and inquire into practice with a view towards promoting positive 
change (E.g., Heinrich, Bhattacharya & Rayudu, 2007). Higher 
education institutions, including teacher education, need to take 
responsibility in preparing their students in terms of learning for life. 
The new NIE strategic vision 2022 behoves us to develop: “(i) life-
long; (ii) life-deep; (iii) life-wide and (iv) life-wise” programmes and 
pedagogies and for us to lead and exemplify learning technologies 
and innovations in pedagogies.  Our student teachers need to 
develop and demonstrate lifelong growth and development; life-
deep professional expertise via reflective practice; learning that is 
life-wide with a capacity for global and local perspectives as well as 
literacies in multimodal forms; life-wise, values-based learning and 
living.  Here, we believe digital portfolios proffer much in terms of 
supporting engagement with lifelong learning.

With the changing landscape and growing needs, our team is 
seeking to design and develop a holistic and integrated platform 
that supports us in achieving our mission of supporting student 
teachers in facilitating, developing and demonstrating learning and 
development for life.  The PPI Unit at OTE, together with a team from 
IN-Learning and DSD are currently exploring exciting interfaces and 
features.  Stay tuned for the next issue in which we will outline the 
potentials and possibilities of the new enhanced digital portfolio 
and plans for how we hope to harness the affordances of digital 
portfolios in bringing about Learning for Life and Learning 4 Life!

Heinrich, E., Bhattacharya, M. & Rayudu, R. (2007). Preparation 
for Lifelong Learning Using ePortfolios. European Journal of 
Engineering Education, 32(6), 653-663
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