General Studies for Primary Schools
Lesson design
Making noise barriers

	Key Stage(KS)
	KS2

	Learning time
	2 hours

	Prior knowledge 
	· Transmission of sound required material medium.
· Sound reflects when encountering obstacles.
· Materials with high compactness and without pores can reflect and block the sound effectively.

	Learning objectives 
	Students are able to
· choose appropriate soundproofing materials to make noise barriers
· recognize other factors (e.g. shape) that affect the effectiveness of noise barriers
· improve the effectiveness of the noise barrier during the design cycle

	Mission
	· Students need to use different materials to build a noise barrier for blocking sound transmission.

	Safety precautions
	· Be careful when breaking wooden chopsticks (if necessary). Students’ fingers may be hurt.
· When using scissors, be aware of the sharp edges.
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	Teaching Flow
	Content

	Motivation
	· Play the audio clips from the Environmental Protection Department and ask students to guess the source of noise.
http://www.epd.gov.hk/epd/noise_education/young/eng_young_html/m1/m1.html
· Q: Residents living in the following buildings suffer noise pollution from traffic or construction sites. What would you suggest the government / the person-in-charge of construction site to improve the situations? 
A: Any reasonable answer. (e.g. Building a noise barrier.)
    Sounds cannot transmit through the soundproofing materials and then are reflected by the barrier.









	Development

Activity 1
(worksheet p.1-2)










Activity 2
(Worksheet p.3-4)




	Designing the noise barrier
· The teacher explains the rules of the activity, criteria and testing method for making noise barriers.
· Students write down three major factors affecting the effectiveness of the noise barriers in the mind map.
· Students (individually) sketch the design of the noise barrier. (Reference: Shapes of noise barriers)
· Students (in groups of 4) discuss and select the best design.
· The teacher accesses the feasibility of the design and gives advice to the students.
· Students modify the design for betterment.

	
	Making the noise barrier
· Students construct the noise barriers in groups. (Reference: Tips of noise barriers, picture 1-7)
· Students carry out the first testing under teacher’s instructions.
· Students discuss and improve the design.
· Students carry out the final testing to find out which noise barrier is the most effective for soundproofing. 
· Review and share the difficulties faced during the process.
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	Conclusion
	Analyze the soundproofing effectiveness of noise barriers by using the data collected from the test.
Suggestions:
1. Properties of soundproofing and sound absorption. (Reference: “Soundproofing and sound absorption”)
2. The use and the placement of different materials to compose the noise barrier.
3. Different components of the noise barrier contain gaps which allow sound transmission directly.





Examples of questioning
	Motivation– Play audio clips from the Environmental Protection Department
1. Q: Is it noise? Where does it come from?
　  A: Any reasonable answers. (e.g. Traffic noise near the roads.).
2. Q: What do you feel?
　  A: Any reasonable answers. (e.g. Annoying.)
3. Q: If the noise is near your home, how can you reduce it?
　　A: Any reasonable answers. (e.g. Close the windows and doors. Remind students to pay attention to the materials that made up the doors and the windows.)

Guiding questions for drafting the design of noise barrier
4. Q: What materials can block the sound effectively? Please give an example. 
5. Q: If there are gaps in the noise barriers, will this affect the soundproofing effectiveness?
6. Q: Is your design feasible? Why? 
7. Q: Does your design require further improvement?
8. Q: What have you learnt from other groups’ design?



	Common misconception
	· Misconception:  Students easily confuse the concepts of “soundproofing” and “sound absorption”. For example, sponges and wool are often mistakenly regarded as soundproofing materials.
Actual fact:  Sponges and wool are the materials with good sound absorbing ability but cannot effectively block sound transmission. Hence, they are not regarded as soundproofing materials. (same to the other teacher design)

	References
	· The world of sound (Chinese version only)
Content: sound generation, sound transmission and echoes
http://etv.edb.gov.hk/resource/11558.doc  (Teaching plan)
mms://wmedia.hkedcity.net/archive/etv/2/scgs453_450k.wmv (ETV)
· Teaching Kits for Environmental Noise (Environmental Protection Department)
http://www.epd.gov.hk/epd/noise_education/index.html
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