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H2 Maths Teaching & Learning in YIJC

Impact of COVID-19 pandemic on our T&L

Rethinking & Redesigning Pedagogy

Pre-COVID:
Lecture & Tutorial System

Or Team-Based Learning (TBL) 
(Flipped Classroom Approach)

Current Practice:
Content: Online Asynchronous SLS 

{Non-TBL classes: every Thursday
TBL classes: any day depending on lesson plan}

Tutorial: Face-to-Face in Classrooms



Three Questions
Impact of COVID-19 pandemic on our T&L

Rethinking & Redesigning Pedagogy

How can we better engage 
students in F2F classrooms?

How do we ensure that 
students are learning?

How do we develop their 
future-ready skills? 

In particular, communicative and 
collaborative skills. 



Schlechty’s Levels of Engagement

Source: https://www.curaeducation.com/best-practice/how-pbl-creates-authentic-student-engagement



Problems faced in F2F tutorial lessons

Free-Riders
Can they be better engaged in joining the 
discussions?

Teacher-centred frontal 
teaching and teacher-led 
whole-class discussions.

1. Fixed Group Discussions using 
A2-size whiteboards placed on 
the tables for some classes

2.

Dependence
Can we encourage students with 
low-readiness to have more agency?

Refusal
Can we encourage students to work 
collaboratively?

The further a student sits from the teacher, 
the more things -desks, other students etc- 
are between him and the teacher, the more 
anonymous he feels, the more likely he is 
disengaged.    - Peter Liljedahl.



2021 Inspiration



Peter Liljedahl (SFU)



A quick recap…

What do you think is the expected 
behaviour of a “Thinking Classroom”?

Share 3 words/short phrases with us!

Access the interactive Slido panels 
via your devices.





What is a 
Thinking 

Classroom?
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● inhabited by thinking individuals as well 
as individuals thinking collectively, 
learning together, and constructing 
knowledge and understanding through 
activity and discussion. 

A Thinking Classroom is a space…

● wherein the teacher not only fosters 
thinking but also expects it, both 
implicitly and explicitly.



Two Halves of a Thinking Classroom

Students 
as Knowledge Builders

Teachers
as Knowledge Facilitators

● Engaged in learning
● Co-constructing knowledge
● Learning through discussions

● Fosters thinking
● Setting up a classroom that 

promotes engagement
● Expects thinking to happen in 

the classroom



—Peter Liljedahl 

“Everywhere I went I saw 
the same thing - students 

not thinking and teachers 
planning their teaching on 

the assumption that 
students either couldn’t or 

wouldn’t think.”



Let’s Reflect…

“I promote thinking in every one of my 
mathematics lessons.”

1 2 3 4
Never Rarely Often Always

Access the interactive Slido panels via 
your devices.







● Begin lessons with 
good tasks

● Form Visibly Random 
Groups

● Use Vertical 
Non-Permanent 
Surfaces

Liljedahl’s Thinking Classroom

● Use verbal instructions
● Defront the classroom
● Answer only 

Keep-Thinking 
questions

● Build autonomy

● Use hints and 
extensions to manage 
flow

● Level to the bottom
● Assign Check Your 

Understanding 
questions

● Use meaningful notes

● Communicate where 
a student is and 
where they are 
going

● Evaluate what you 
value

● Report out based on 
data

Task Redesign

Facilitative change to influence behaviour

Reflective moves



Modifying the Classroom

Change of environment, including Routines and Physical 
Infrastructure, is an oft overlooked, low-barrier to entry option 
to increase student engagement.

● Adapting to existing physical classroom affordances,
● Building on existing classroom grouping routines.

How can changing routines and 
redesigning the classroom help? 



How do we group 
students?

Navigating our Thinking Classroom

How do students 
work?

Where do students 
work?

Grouping Posture Surface

Changing Routines
Redesigning Classroom



Creating Our 
Thinking 
Classroom
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Glossary
Non-Permanent Surface (NPS)

Horizontal 
Non-Permanent 
Surface (HNPS)
Board on a table

Vertical 
Non-Permanent 
Surface (VNPS)
Board on a wall

Visibly Random 
Grouping (VRG)
Students assigned to random 
groups. Randomisation 
process is visible to students. 

Fixed Grouping (FG)
Group members are 
pre-assigned before the 
lesson. The assignment lasts 
for multiple lessons.

Types of Grouping



How do we group 
students?

Navigating our Thinking Classroom

How do students 
work?

Where do students 
work?

Grouping Posture Surface

Changing Routines
Redesigning Classroom



Surface
Where do students work?

The 
Problem

Are students working on 
notebooks/paper the most conducive 
workspace for thinking tasks?



The Non-Permanent Surface 
A new surface to work on

Students 
work on 
questions in 
groups of 
3-4.

A2 magnetic 
whiteboards 

Visible to everyone 
in the group

Ease of Erasing



“When students work on 
whiteboards, they can quickly 
erase any errors, which, for 
them, reduces the risk of 
trying something.”

Compare
How could this clip be different if the 
surface was a piece of paper? 

On Non-Permanence

Did you notice a student taking the 
eraser at the end of the clip? 

https://docs.google.com/file/d/1n4A1h7lvb-_AxIpiJj7FLLGBpxtveC_c/preview


Hear from the students!

Duration: 1 min 45 sec (Turn on CC)

Surface: 
Non-Permanence

http://www.youtube.com/watch?v=7ubjFFjgYdE&t=2


How can we place these surfaces?
2 possible configurations

● Increased mobility of knowledge 
between groups

● Ensure visibility within the whole 
group

● Greater psychological safety

Horizontal Non-Permanent 
Surface (HNPS)

Vertical Non-Permanent 
Surface (VNPS)



Magnetic strips

Implementations of Vertical NPS

Metal Cupboards Magnetic Wall



During Tutorials

Cupboard VNPS

Magnetic Strip VNPS

Horizontal 
NPS

Spot
One student is looking at the work of another group. 
Can you spot this student? 



Hear from the students!

Duration: 2 min 43 sec (Turn on CC)

Surface:
Vertical vs Horizontal

http://www.youtube.com/watch?v=UxEYu0uf4ak&t=1


What do our 
students say?

❏ Ease of erasing answers 
encourages exploration.

❏ Access to solutions 
facilitates immediate 
feedback from tutors.

❏ Vertical: Ease of viewing 
for all in the group and 
outside the group.

❏ Horizontal: Greater ease 
of writing.

What do we 
observe?

❏ Increased enthusiasm to start work immediately
❏ More sense-making via diagramming
❏ Mobility of knowledge allows for inter-group spread of ideas



How do we group 
students?

Navigating our Thinking Classroom

How do students 
work?

Where do students 
work?

Grouping Posture Surface

Changing Routines
Redesigning Classroom



Posture
How do students work?

The 
Problem

How do we get students to engage 
actively in thinking tasks?



“Having students standing 
immediately takes away that 
sense of anonymity and, with 
it, the conscious and 
unconscious pull away from 
the task at hand.”

Compare
Which of the three is the most visibly 
engaged? Why? On 

Posture



Hear from the students!

Duration: 2 min 11 sec (Turn on CC)

Posture: 
Standing vs Sitting

http://www.youtube.com/watch?v=rrT7LFTiksY


What do our 
students 
say?

❏ Standing: Helps with focus and being on task.
❏ Sitting: More likely to be distracted.
❏ A personal preference depending on students’ comfort. 

What do we 
observe?

❏ Standing students are more 
visible and less likely to be 
disengaged.

❏ Students report higher 
energy levels when standing.



How do we group 
students?

Navigating our Thinking Classroom

How do students 
work?

Where do students 
work?

Grouping Posture Surface

Changing Routines
Redesigning Classroom



Grouping
How do we group students?

The 
Problem

How do we ensure students continue 
to be engaged and responsible for 
theirs and their group’s learning? 



Glossary
Non-Permanent Surface (NPS)

Horizontal 
Non-Permanent 
Surface (HNPS)
Board on a table

Vertical 
Non-Permanent 
Surface (VNPS)
Board on a wall

Visibly Random 
Grouping (VRG)
Students assigned to random 
groups. Randomisation 
process is visible to students. 

Fixed Grouping (FG)
Group members are 
pre-assigned before the 
lesson. The assignment lasts 
for multiple lessons.

Types of Grouping



The Case for Visibly Random 
Grouping (VRG)

Why visible?
“Making it visibly random was necessary for the 
students to both perceive and believe the 
randomness.”

Why random?
“The students entered their groups not knowing 
what their role would be that day. This allowed for 
different students to step forward and begin to 
think.”



“Once we were implementing 
frequent and visibly random 
groupings, we saw an 
immediate uptick in the 
amount of students’ 
engagement and thinking.”

Food for Thought
What happens if there are unwilling students 
who refuse to work with particular students? 

On 
Visibly Random 
Groups

https://docs.google.com/file/d/10ZSsQzBzt3PlcAQXqhYUJtwhYNiGBbwp/preview


Hear from the students!

Duration: 2 min 05 sec (Turn on CC)

Groupings: 
Fixed vs Visibly Random

http://www.youtube.com/watch?v=cJNUspsiaco


What do our 
students 
say?

❏ Fixed-grouping: More comfortable to ask for help.
❏ Visibly Random Grouping: More opportunities to get to know others 

and their ways of thinking as well as a greater fluidity in group 
roles. 

What do we 
observe?

❏ Some took an active role only when grouped with peers they are 
comfortable with.

❏ Some preferred not to change groupings too often so that there is 
sufficient time to warm up and know each other better.

❏ Most preferred fixed grouping as they could collaborate and 
communicate better once the bonds between teammates were 
established. 



Fixed and Visibly Random Grouping 
Cultural Context in Singapore

Canadian vs Singaporean Context

Peter Liljedahl practised visibly random grouping in 
a western context. 

In our Asian context, some students may be 
relatively more conservative and shy, and thus 
they feel less comfortable interacting with different 
classmates, especially those whom they are less 
familiar with.



Future 
developments
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Areas of Concern

Psychological Safety 
Students should feel safe to learn, 
contribute, and challenge ideas,

Low Commitment to Group
Among Visibly Random Groups, there 
may be low group cohesion resulting in 
reduced commitment to the task.



Fixed and Visibly Random Grouping 
The Next Stand

Visibly Random at JC1
There are benefits to practising visibly random grouping in 
JC1, when students are still new to each other.

Consider changing the groups after 1 chapter so that 
students have enough time to bond with one another 
within each team.

JC1

JC2
Fixed Groupings at JC2
Based on mixed-readiness/ability of students to encourage 
better peer support and learning.



Taking a Stand: 
Use of PLDs in the Classroom
With the first cohort of PLD-equipped students entering 
YIJC in 2023, is there room for Non-Permanent Surfaces to… 
stand? 

Face-to-Face
The need for physical 
interaction

Non-uniform PLD(s)
Inheriting different PLDs from 
various secondary schools 



Small Changes 
go a long way

Building 
Routines

Student 
Agency

Facilitating 
Learning

Classroom 
Affordances



Shall We Stand Together? 
Any Questions?

Contact us: 
chan_puay_san@moe.edu.sg

jaymond_tan_jia_wen@moe.edu.sg
low_rui_hao@moe.edu.sg

tan_kit_loong_christopher@moe.edu.sg




