General Studies for Primary Schools
Lesson design
Inclined planes
	Key Stage
	KS2

	Learning time
	40 minutes

	Prior
knowledge
	· Force is required to pull an object. 

	Learning objectives
	Students are able to 
· recognise some simple machines (inclined plane) and ways to save effort
· master science process skills, include observing, predicting, measuring and recording.

	Inquiry question
	· What are the differences of effort when pulling an object on inclined planes with different angles of inclination?

	Safety precaution
	· Be careful of the sharp edges when using scissors.



	Teaching flow
	Content

	Motivation
	· Q: How can we lift an object from the ground to a truck? 
A: Any reasonable answers. 

	Development
	· Q: How can we use less effort to move an object to a higher position? 
Q: When we pull a toy car on inclined planes with different angles of inclination, is there any difference in the effort? 
Group discussion: Discuss and make prediction..
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Activity 
· Teacher explains / Students read the steps of the activity.
· Students conduct the activity according to the steps and record the results.        
· Students analyse the results and draw conclusion. Teacher can discuss with students about the error if there is time.

	Conclusion
	· More marbles are used for pulling the toy car up an inclined plane with greater angle of inclination, which means more effort is required.
· Fewer marbles are used for pulling the toy car up an inclined plane with smaller angle of inclination, which means less effort is required.

· Students record the results and complete the worksheet after the activity.




Examples of questioning
	· Q:  From the results, on which of the inclined planes did you use the least effort to pull the
toy car?
A:  30°
· Q:  Why do we conduct the measurement for 3 times for each angle of inclination? 
A:  To reduce error.



	Common misconception
	· Misconception: The amounts of effort required to pull an object on inclined planes       
with different angles of inclination are the same. 
Fact: Less effort is required to move an object up an inclined plan with smaller angle of inclination.

	Reference
	· Simple machines (ETV)
Content: Application of simple machines in daily life. http://etv.hkedcity.net/Home/Pages/ResourceList.aspx?catId=12135&subId=4&specialFirst=False#
· Moving an object up inclined planes with different angles of inclination:
· The amounts of effort required are different.
· For moving an object up to the same height, the distances moved by the object on the inclined planes are different. 
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                    Case 1                         Case 2
Comparing case 1 and case 2:
· Moving an object up an inclined plane with smaller angle of inclination (case 1) needs less effort than that with greater angle of inclination (case 2). 
· For moving an object up to the same height, distance moved by the object on the inclined plane in case 1 is longer than that in case 2.
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