
CONCURRENT SESSION 2 (3.10 – 3.40 pm) 

Time: 3.10 – 3.40 pm  Code: ENR_101 
Category: Enrichment Activities  Format: Seminar 

Understanding Upthrust 

Khaw Hwee Ju, Ng Mei Chan, Goh Ker Liang, Victoria Junior College 

This enrichment activity came about after we observed students having difficulty with a tutorial question. 
The question goes like this  “A person in a rowboat in a small pond throws an anchor overboard. Describe 
and explain what happens to the water level of the pond.” 
 
In this activity, students will be divided into groups of 4 or 5. They will be engaged through the use of a 
simple experiment, conceptual questions and think–share-consolidate pedagogy. 

 

Time: 3.10 – 3.40 pm  Code: HND_103 
Category: Hands-On/ Experiments  Format: Seminar 

Robotics in Physics Module 

Koh Siong Yang, Charles Chang, Kuang Jing Kai, Millennia Institute 
 

Objectives 
To imbue within students critical thinking, problem-solving and hands-on skills, besides soft skills like 
communication and team work.  
 
Approach 
Design as an Authentic Transfer Task designed within a UbD (Understanding by Design) series of 
lessons, opportunities are provided for students to apply the theories they learnt in lessons to complete 
tasks with their robots.   
 
Outcomes 
All teams were able to design satisfactory robots to perform the given task.  The presentation and report 
segments also demonstrated good application of knowledge.  
 
 

Time: 3.10 – 3.40 pm  Code: HND_104 
Category: Hands-On/ Experiments  Format: Seminar 

Diffraction Lasers and LEDs 

Nick Chan Choon Loong, Ng Swee Tin, National Junior College 
 

Lasers and LEDs are basically 2 very dissimilar processes to producing light. Stimulated and 
spontaneous emission are the main processes for Laser and LED respectively and in addition, Laser 
produces polarised light whereas LED produces unpolarised light. It is also difficult to show the different 
orders of various monochromatic light overlapping with one another when they passed through the 
diffraction grating. Normally, applets or non-experimental visual aids are employed to demonstrate this 
concept under this topic "Superposition". Consequently, the intensity of the various orders are not easily 
determined experimentally to show that the higher orders are of lower intensity and also to show the 
effects of single slit modulation.  
 
Red and green lasers and other coloured LEDs with polarisers and grating and light sensor are deployed 
in this experiment. The aim is to show the differences in the effects due to the types of light sources and 
the kind of diffraction pattern characteristics in this experiment.  
 
Observation of diffraction using plastic ruler and CD and DVD in this experiment will be discussed too.  



 
 

Time: 3.10 – 3.40 pm  Code: HND_105 
Category: Hands-On/ Experiments  Format: Seminar 

Simple handmade Physics demonstration/ hands-on set 

Felix Lim, Tek Yong Shoun, Lim Kim Hock, Samuel Ooi, Ng Swee Tin, National Junior College 
 

Objective 
This activity offers opportunities for students to have first hand experience with data loggers and speed 
meters, to design their own experiment in order to solve a Physics problem, with minimal guidance. 
 
Approach 
The problem is a question taken from „The Physics Teacher‟. Students discuss the problem in their 
groups. This allows them to hone their communication skills and develop confidence. The discussion 
made their thinking visible to the teachers who observe their discussion.  
 
Next, the students work independently in groups with speed meter and handheld datalogger for the data 
collection. This is where students make use of ICT to collect authentic data for problem solving. A 
prototype of the original problem from „The Physics Teacher‟ is created to support this inquiry activity. 
 
Students are not told what data to collect but are reminded of the Big Ideas of the activity. They are aware 
they have to collect the right data to answer the Big Ideas. 
 
Neither are students taught how to use the loggers and speed meters but they are only provided with 
essential info on the apparatus. They are expected to read the watered-down version of the manual and 
explore as a group the functions of the apparatus. This serves to develop their independent learning in a 
group dynamics. 
 
Outcomes 
It is observed that students enjoyed the activity. They were able to figure out the functions of the 
dataloggers and speedmeter, and how they could be used in the inquiry activity in order to collect the 
necessary data.  
 
All in all, this activity has successfully brought together the elements of experiment planning, data 
collection, analysis of results and spirit of inquiry. 
 
This seminar will also introduce a diffraction grating set made of tea bag.  This setup is for students to find 
the wavelength of red laser.  Another setup to be introduced is using strong magnets attached to a G-
clamp to demonstrate/investigate the effects of damping on an oscillating metal plate. Two modes of the 
setup coupled to dataloggers will be introduced. This demo set participated in Innergy Award 2011 and 
was given a Commendation.  
 
 



 

Time: 3.10 – 3.40 pm  Code: HND_106 
Category: Hands-On/ Experiments  Format: Seminar 

Student Projectile Launcher Project 

Pek Peng Kiat, Lim Li Chen, NUS High School of Math and Science 
 

The projectile launcher project is an alternative assessment given to year three students taking the 
Mechanics module. The objective is to provide students with an interesting means to apply the Physics 
concepts, in particular 2-D kinematics, and experimentation skills. 
 
Teams consisting of 3 to 4 students are required to build a launching device for a standard projectile (golf 
ball). The launching device must propel the golf ball to one of four possible target areas. In addition, the 
golf ball must first clear a 80 cm barrier which is placed between the launcher and the target area. Two 
targets will be chosen for evaluation.  The teams will test their launchers during practical.  In addition, 
each team is required to submit a 1-page write-up of their learning journey. 
   
Most students enjoyed the process of making and testing their launchers.  They discovered practical 
constraints as they developed their launchers and find ways to mitigate these constraints.   
 
 

Time: 3.10 – 3.40 pm  Code: STR_109 
Category: Teaching Strategies  Format: Seminar 

Certainty-Based Marking (CBM) 

Gerald Wong, St. Andrew‟s Junior College 
 

CBM marks a student according to his/her degree of certainty (or „confidence') in each answer. CBM 
discriminates more significant levels of knowledge than just mere correctness. In assessment, CBM 
weights uncertain answers less than confident ones. This reduces the variance due to 'guessing'.  
 
Such a scheme rewards students who reflect to the point that they can either :- 
(a) justify a high level of certainty so that they are prepared to risk a penalty if wrong, or 
(b) identify reasons for reservation so that they lower their confidence and eliminate risk. 
 
Both ways they gain by thinking more deeply and by correctly judging reliability. A student who 
distinguishes reliable from uncertain areas of knowledge does better than one with the same number of 
correct answers who cannot judge this correctly. This improves their ability to judge and express 
reliability, which is a valued communication skill in any discipline.  
 



 

Time: 3.10 – 3.40 pm  Code: STR_110 
Category: Teaching Strategies  Format: Seminar 

The importance of being relevant: Physics in day to day life 

Dr Ho Shen Yong, Nanyang Technological University 
 

Physics has been popularized by icons such as Einstein and all the deep stuff that can seemingly be 
encapsulated in a few buzz words.  Also, there are those interesting and magical Physics demonstrations 
which defy our conventional understanding of the physical world.  However, Physics is still deemed by 
many students as abstract, formidable and thus not so useful.  So many students simply learn Physics for 
exam rather than for knowledge.  If we can convince students that Physics is a subject relevant and 
applicable even for daily life (possibly including their CCAs), it should encourage them to think about the 
subject from day to day and thus improve their understanding and physical intuition. We will discuss some 
simple applications that students can take home and apply immediately – such as `how should I stand in 
a crowded MRT if I have nothing to hold?‟ or `what is the best way to get the last bit of the stubborn 
ketchup out of the bottle?‟  Examples in other topics such as electricity and magnetism, sound and waves 
will also be discussed. 
 
 

Time: 3.10 – 3.40 pm  Code: OTH_102 
Category: Others  Format: Seminar 

Concept Survey on Electric Field and Magnetic Field 

Chang Sook Mei, National Junior College 
 

Objectives: 
The main objective of conducting concept survey on electric field and magnetic field is to diagnose 
students‟ learning of these fields in order to understand their weaknesses in the areas. This will allow 
teacher to provide proper feedback on the misconceptions so that students can better understand the 
field concepts.  
 
Approach/Methodology 
The survey questions were taken and adapted from the Conceptual Survey of Electricity and Magnetism 
(CSEM) which was developed by David Maloney from the Physics Department, Purdue University.  
The survey is a 24-question, multiple-choice test of which 16 questions survey on the knowledge of 
electric field and 8 questions on the magnetic field. The conceptual survey was administered to 3 classes 
of 60 students in late January 2011.  The survey was to find out the conceptual understanding of electric 
field and magnetic field as a result of instruction in lecture and tutorial sessions. Students were given 20 
minutes to complete the survey.  
 
Principle findings/Outcomes 
From the analysis results,  it was found that : 
 

a. more than 40% of students did badly for 3 out of 16 electric field questions and 2 out of 8 
magnetic field questions surveyed.  

b. students showed weak conceptual understanding of field (uniform and non-uniform), force, work 
and potential energy though they were able to perform problem solving. 

 
These findings help teachers to be aware of the students‟ prior knowledge and misconceptions before 
teaching „fields‟ in future. The results also help teachers to focus on what students do not know and 
reduce time on teaching what students have already knew.  
 
 



Time: 3.10 – 3.40 pm  Code: OTH_103 
Category: Others  Format: Seminar 

Potentiometer by Inquiry 

Lim Ai Phing, River Valley High School 

The purpose of the study is to develop the senior high physics teachers in lesson study and to use lesson 
study to improve students‟ concepts of potentiometer. 
 
In this study, all senior high physics teachers came together and 
 planned and designed a research lesson,  
 observed the research lesson,  
 improved the research lesson  
 observed the amended research lesson and reflected on learning points. 
 
This sharing will include the details of implementation and reflections on the learning point. We hope to 
share how lesson study can be implemented, how useful it can be and how we can benefit from applying 
the lesson study process regularly. 
 
 

Time: 3.10 – 3.40 pm  Code: OTH_104 
Category: Others  Format: Seminar 

Practical Circuitry 

Hariz Tan, NUS High School of Math and Science 
 

This sharing discusses a module conducted in NUS High for the year 5s.  The module focuses on 
equipping students with the necessary knowledge and skills for circuit analysis. Students are introduced 
to the basic components, mainly, resistors, capacitors and inductors. Emphasis is placed on the 
development of practical skills where students spend time in the laboratory setting up and analysing 
circuits using equipment such as wire strippers, digital multimeters and dc power supply.   
 
This talk attempts to share the thinking behind this module.  It showcases examples of typical circuits 
setup by students and discusses the learning issues involved.  It also discusses administrative issues like 
the equipping and running of the laboratories and training of manpower to support the module. 
 
 



 

Time: 3.10 – 3.40 pm  Code: OTH_105 
Category: Others  Format: Seminar 

CRADLE – A multi-pronged approach to hands-on learning 

Wulf Hofbauer, Lim Tit Meng, Science Centre Singapore 
 

Practical application of physical concepts is key for progressing from memorisation to understanding. 
“Getting one's hands dirty” can also make the difference between passive consumption of an abstract, dry 
subject and a captivating active journey of discovery.  However, hands-on activities require resources 
(equipment, time and expertise) that often may prevent their adoption in the classroom. 
 
The Centre for Research and Applied Learning in Science (CRADLE) is a new teaching and research lab 
at Science Centre Singapore that aims to address this problem, focusing initially on physical sciences. 
Combining experienced scientists and educators, CRADLE not only provides an avenue for conducting 
experiments, but also to learn about the experimental setup itself (the “engineering”) which helps to 
understand and reinforce applied science concepts. By not just teaching isolated science facts, but also 
the practical use of real-world scientific tools and techniques, participants are enabled to build on and go 
beyond canned experiments, ultimately leading to the competence and skills to make use of CRADLE's 
resources for independent research projects. 
 
CRADLE also strives to address multiple target audiences: While one focus is to provide a teaching and 
research lab for pre-university (upper secondary/JC) students, another goal is to be a training and 
development platform for teachers who want to gain more confidence and skills in bringing hands-on 
science to the classroom and their school labs with a minimum of resources. 
 
    


