
CONCURRENT SESSION 3 (4.00-5.00 pm)

Time: 4.00 – 5.00 pm   Code: STR_109
 Category: Teaching Strategies  Format: Seminar

Multiple Representation in Physics Interaction: Case of a Revision Lesson in 
Mechanics
Sng Peng Poo, Ng Eng Hock, Darren Wong (NIE), Anderson Junior College.

What are MRs?
− Using words, diagrams, graphs, equations and sketches to understand and link up the different aspects 

of Physics concepts.

Why use MRs?
− MRs help in understanding physics concepts and solving problems using different perspectives.
− MRs are useful for both qualitative and quantitative reasoning.
− MRs use concrete representations to enhance the understanding of abstract physics concepts.

How one might use MRs?
− Details of a revision lesson on mechanics will be shared.

What do students think about the MR-lesson?
− It’s fun and interactive.
− This lesson helped me to clarify some of my misunderstandings, and some concepts that I am not able 

to work out myself, like e.g. how to reason out why time taken to go down is greater than time taken to 
go up.

Time: 4.00 – 5.00 pm   Code: STR_110
 Category: Teaching Strategies  Format: Seminar

Physics by Inquiry (PbI) for superposition
Tan Joy, Chan Chee Ming, Goh Khoon Song Aloysius, Anderson Junior College.

In Singapore, there is a tendency to focus on developing students’ ability to derive numerical answer in line 
with assessment needs at National Examinations. As such, educators may not adequately examine 
students’ understanding of content taught. Therefore, there may be a gap between student’s ability to 
answer a given quantitative question which could be trained through rote learning and their actual 
understanding of the underlying concepts. This gap would become even more pronounced for new topics 
which the students are unfamiliar with. 
 
In view of the above, the Anderson Junior College Physics Department incorporated Physics by Inquiry (PbI) 
into our teaching for the topic of Superposition. PbI was carried out together the usual lecture, tutorial and 
demonstration lab. The two hours lesson was designed to help students to develop understanding and 
visualisation of the basic concepts in Superposition through discussion with their classmates. The lesson 
allowed students to draw their own conclusion by observing and interpreting different scientific 
representations in small steps guided by questions. 

Students welcome this new method as it allows them to construct their own understanding especially for 
abstract topic like superposition. In addition, through the pre-test and classroom discussion, teachers also 
come to recognize some conceptual and explanation difficulties encountered by students. The post-test 
allows enable teachers to decide if the students have clarified their misconceptions.



Time: 4.00 – 5.00 pm   Code: ENR_107
 Category: Enrichment activities  Format: Seminar

Nanotechnology and its relevance to modern physics
Sow Chorng Haur, NUS.

 The aim of this presentation is to give the teachers an appreciation of the nanosized regime and scientists’ 
fascination in the field of Nanoscience and Nanotechnology. The talk will focus on a few aspects of 
nanoscience including how we can make nanomaterials, the unique properties of nanostructures, how we 
can manipulate nanomaterials and potential applications of nanoscience. The second part of the 
presentation will focus on atoms and molecules. How do atoms combine together to create the various 
forms of matters? To study the properties of the atoms and matters up close, we need very powerful 
microscope. Two fascinating microscopic techniques will be discussed. Namely, scanning electron 
microscope and scanning tunneling microscope, that scientist invented to probe into small tiny structures. I 
will show “images” of atoms and molecules obtained using these techniques. Finally, I will discuss how 
scientists learn to manipulate individual atoms and arrange them into various structures. The talk shall be 
presented with the help of a number of demonstrations aiming to illustrate the concepts discussed. Hopefully 
the demonstrations will be useful to the teachers who wish to discuss similar concepts to their students. 

Time: 4.00 – 5.00 pm   Code: STR_111
 Category: Teaching Strategies  Format: Seminar

Conceptual Physics
Yeo Ye, NUS.

I believe when we teach Physics to our students, we teach them the concepts and principles.  For instance, 
in Newtonian mechanics, we have force, momentum, work, kinetic energy, etc.  But, what “are” concepts in 
Physics?  Are they created or discovered?  What is the role of these concepts?  Are they merely “handles” 
constructed  for  one  to  “understand”  physical  reality  or  are  they  actually  real?   What does  it  mean by 
achieving a good understanding of these concepts?  And, what does it mean by having a misconception? 
My own answers to these questions have largely shaped the way I deliver my lessons.  To me, Physics is 
really an extremely interesting subject to learn and to teach.  In this seminar, I will share my answers to the 
above questions and will elaborate on how these translate into the way I teach Mechanics to Level 1000 
Engineering Physics Students – many of whom used to be your students.

Time: 4.00 – 5.00 pm   Code: STR_112
 Category: Teaching Strategies  Format: Workshop

Modeling instruction in high school physics
Goh Giam Hwee Jimmy, Tay Su Lynn, Yishun Junior College & Catholic Junior College

This workshop aims to share some interesting learning points relevant to the teaching of Physics in junior 
college from the 3-week Modeling Instruction course at Arizona State University (ASU). 

The ASU Modeling method is a student-centred approach that emphasizes helping students to learn science 
like a scientist. Many concepts in the topic of Mechanics can be taught through experiments by generalizing 
physical relationships under model development and reinforced under model deployment. 

Computer graphing, white-boarding, Socratic questioning and discourse management are major tools used 
in  the  modeling  process  and  can  be  employed  in  tutorials  and  practical  sessions  to  improve  student 
engagement and conceptual understanding.

To enable workshop participants to gain a clearer understanding of the Modeling method, there will be 
hands-on activities where participants will learn some Physics concepts from a different perspective.



Time: 4.00 – 5.00 pm   Code: OTH_104
 Category: Others  Format: Seminar

Learning physics of sports science through video analysis and modeling
Lee Tat Leong Wee Loo Kong (ETD/MOE), River Valley High School 

Rationale:
In 1997, MOE started the first ICT Masterplan as part of our Thinking Schools Learning Nation vision. As 
part of the third Masterplan for ICT in 2010, this workshop seeks to deepen the meaningful integration of ICT 
in the learning of physics through developing students' competencies for self-directed learning and 
collaborative learning. 

Through this workshop, teachers will develop the capacity to deliver ICT-enriched learning experiences for 
students to become self-directed and collaborative learners. The experience that they will get will allow them 
to kickstart their students' self-directed learning journey.

In addition, the video analysis and modelling tool is a free software and allows mass deployment in a short 
time at minimal cost.

Background:
The Tracker Video Analysis and Modeling Tool is a video and image analysis tool with dynamical modeling. 
Learners can analyze and compare real world mechanics phenomena with textbook theories through the 
motion of objects in a video. The tool also allow learners to develop simple to complex dynamical models 
and the behavior of the model can be compared directly with that of the real-world motion. The 
functionalities provided by the tool allows students to engage in self-directed learning beyond the constrain 
of the classroom.

Approach:
This workshop will be a hands-on session to orientate participants to the use of the ICT tool in Physics 
education. They will learn how to perform video analysis on the kinematics of bouncing ball and video 
modeling a simple projectile motion. 

Future Direction: 
For informal community of practice of physics teachers, go to ICT Connection Learning Team and learn 
together, advancing the professionalism of educators in Singapore. (http://ictconnection.edumall.sg/cos/o.x?
ptid=709&c=/ictconnection/forum&func=showthread&t=64)



Time: 4.00 – 5.00 pm   Code: STR_113
 Category: Teaching Strategies  Format: Seminar

Branded Blended Learning (BBL): The TSOI Model for EMI & its applications
Charles Chew, Raymond Tsoi, Tan Kah Chye, Wee Loo Kang, Academy of Singapore teachers 

In today’s digital world, the harnessing of Blended Learning as a learning approach to engage and meet the 
needs of the Gen Z students is gaining increasing support among educators. 

Blended learning in the form of face-to-face (f-to-f) and online learning provides active and personalized 
learning experiences for today’s Gen Z learners. 

One exciting approach to the practice of blended learning to enhance the learning experiences in science 
education is the TSOI Hybrid Learning Model (Tsoi, 2005). This Hybrid Learning Model (HLM) which is 
research evidence-based represents learning as a cognitive process in a cycle of four phases under the 
acronynm TSOI.

By means of an exemplar on Electromagnetic Induction and its applications, the team of four science 
educators from NIE, The Academy and ADDEST will showcase how the TSOI HLM is a powerful 
pedagogical framework to anchor the two blended learning components for effective teaching and 
meaningful learning.
 

Time: 4.00 – 5.00 pm   Code: ENR_108
 Category: Enrichment Activites  Format: Workshop

The Atwood Machine: some surprises
Foong See Kit, NIE.

Atwood’s machine is a setup where 2 masses are involved. One is a hanging mass attached to a string 
going through a pulley and the other  end of  the string is attached to  another  mass placed on a table 
horizontally,  as shown in the Figure. The objective of this experiment is to observe on the computer the 
change in velocity and acceleration that is taking place during the movement the masses. One can also 
observe that the tension in the string connecting the two moving masses does not stay at a constant value 
but fluatuating. A cart, Force Sensor and Smart Pulley will be used as part of the setup. Participants will be 
encouraged to counter check their results with other methods they find applicable. For more adventurous 
participants,  the acceleration vs time graph will  be explored in  a  more detailed manner.  An interesting 
phenomenon can be observed which will  be made part  of  the workshop discussion session.  During the 
discussion session, which will be held at the end of the experiment, each team will be requested to share 
their findings and ideas and the possibility of modifying, adapting and incorporating such activity in Junior 
Colleges.  


