PEI HWA SECONDARY SCHOOL

LESSON PLAN 
Subject

:
Science (Physics)

Topic

: 
Forces
Suitable Level
:  
Upper Secondary Exp and NA
Specific Instructional Objectives:

By the end of the lesson, pupils should be able to:

1. Use Open Source Physics Applet (Vector Addition)
2. Add two vectors using a graphical method

Learning and Teaching Materials:

1. Browser (e.g. Safari) on iPad 2 (or any ICT enabled device)

2. Guided worksheet
3. Protractors, set squares
4. Physics Applet: http://iwant2study.org/lookangejss/01_measurement/ejss_model_horizontalverticalsum/horizontalverticalsum_Simulation.xhtml
5. Linoit for Q&A

Lesson Development
Framing (5 mins)

· Guide students to recall basic 1-dimensional (up-down & left-right) vector addition

· Stress the importance of how length of vector drawn depends on the magnitude of the vector

· Stress the importance of using a double-headed arrow to differentiate the resultant vector from other vectors

Lesson Development 1 (10-15 mins)

· Introduce 2-dimensional vector addition

· Guide students on the following

· Predicting the likely direction of resultant vector

· How can we calculate the exact value and direction of the resultant vector*?

· Use the Physics Applet to explain 

* Important NOT to use perpendicular vectors as the example, else students may develop the misconception that Pythagoras’ theorem and simple trigonometry (sine, cosine, tangent) can be used to solve the vectors for ALL situations.

Lesson Development 2 (15-20 mins)

· Students to pair up; each pair to be provided with an iPad. Each student to be provided with the guided worksheet

· Do a quick demo on how to use the Physics Applet once all students have successfully logged into the wifi; faster students can refer to the guide included in the worksheet for quick instructions

· Student pairs to practice using the Physics Applet using the 2 examples provided. Both “Tip-to-Tail” and “Parallelogram” methods are to be used. Students to infer that both methods will come to the same answer.

· Students to transfer the resultant vector drawing from the Physics Applet onto their worksheet, paying attention to the lengths and directions (angles) drawn.
· Use examples provided to go through the “Tip-to-Tail” and “Parallelogram” methods using the whiteboard: 

· Planning for to plan for angles to draw for the vector drawings

· Using a rough sketch to include all angles and length of lines to be drawn

· Transferring sketch onto an scaled vector drawing

Lesson Development 3 (35-40 mins)

· Student pairs to complete drawings in Practice 1

· Students need not use a scale for Q1-3

· Students will be prompted on the use of a scale for Q4&5

· Use Nearpod for students to answer 1 question (vector drawing) in pairs. 

· Nearpod to be used more for the sketch, rather than actual vector drawing (due to difficulty in drawing accurately measured lines on the iPads

· Go through actual scaled vector drawings, using student examples, using the visualiser

· Use students’ sketches and drawings to correct misconceptions, emphasise key points, etc

Lesson Closure (5-10 mins) 

· Summarise for students on the necessary steps to solve vector drawing

· Have an appropriate scale

· Draw parallel lines to complete the tip-to-tail or parallelogram method

· Students to complete Practice 2 as homework

· Students to also write down questions or areas they are still unclear of in Linoit for teacher to follow up

Follow-up
· Pick out misconceptions and questions to address from Linoit. Encourage students to comment on each other’s work or comments where possible.

· Check/mark homework practice to pick out misconceptions and students’ difficulty. Follow up next session.
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