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	How do animals use sound?

	
	
	

	How sounds travel as waves of different frequencies and wavelengths

	Subject:  Science 
Approx. time: 15 minutes

	
	Key words / Topics:
· Sound waves

· Wavelength

· Frequency

· Amplitude

· Medium
· Velocity

· Longitudinal wave

· Vibrations
· Ultrasound

	Suggested Learning Outcomes
	
	

	· Know that sound is produced by objects vibrating
· Understand that sound is a longitudinal wave
· Know about the range of frequencies that can be heard by humans and other animals
· Understand that sound travels at different speeds in different mediums

	Introduction
	
	

	From founding communications, such as the fire beacon, to being able to communicate with space, there is no denying that developments in communication have advanced at a rapid speed. This topic presents students with communications of the past, present and future, helping them to understand the principles that form the basis for these developments.

Sounds are vibrations travelling through materials. Many animals make sounds, either for communication or for location. Sound travels at different speeds in different materials. Generally, the denser the material, the faster the sound will travel.

Sound is a longitudinal wave of compressions and rarefactions of the material (a rarefaction involves particles in the material being more spread out than is usual). Sound waves follow the laws of wave behaviour, so they are a useful introduction to wave properties.

	Purpose of this activity

This activity deals with how animals use sounds and how sounds change in natural phenomena. This is so a student can understand how sound waves travel. 


	Activity
	
	Teacher notes

	1. Distribute a copy of the Animal Sounds handout to each student.
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 Animal Sounds (Handout)

	
	15 minutes

Students read the Animal Sounds handout, and answer the related questions on the sheet. The images and their descriptions in this handout will give the students an awareness of key terminology used when studying waves and their properties.
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 Animal Sounds (Handout)


	Make sure students understand sound is a longitudinal wave of compressions and rarefactions of the material (a rarefaction involves particles in the material being more spread out than is usual). Sound waves follow the laws of wave behaviour, so they are a useful introduction to wave properties.

This activity can be simplified (particularly for less able students) by creating a discussion on why different animals have different hearing ranges and their experience of phenomena such as the Doppler effect. 
Use the Animal Sounds handout to discuss different sounds and what they might have learned in other lessons (e.g. music) about pitch, frequency, amplitude etc.

	
	

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The activity can be introduced using a discussion of pets and the range of hearing of pets. 


	
	Produce a display from low to high frequency, showing where the sound ranges used by different animals lie.

Students could consider how sounds outside the normal spectrum could be used to develop new products – for example, to make ‘silent’ devices to broadcast sound or data between two points. 

	
	
	

	Resources
	
	Required files
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 Animal Sounds (Handout)


	
	
	

	Additional websites
	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters 

· ACTIVITY: Sound waves
Main  

· ACTIVITY: Sound Velocity

· ACTIVITY: Human hearing
	Extension
· ACTIVITY: Sound Velocity – section 2 (measuring the speed of sound in different materials using ICT equipment).
Plenary

· Collate class results for the Sound Velocity activity and produce a class consensus for an accurate value. (A good value would be 343 metres per sec in dry air at 20ºC.)

	
	
	


	The Engineering Context    [image: image7.png]




	· The story Communications of the future
· Communications technology being used today: Radar - Communications for safety


	
	
	


	Curriculum links 

	England: National Curriculum

Science

· KS3 32a, 32b, 32c, 32d
· KS4 1a, 1b, 2b, 2c, 3c, 7d,
Design & Technology 

· KS3 4a

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

· Earth and Universe

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Investigate a product of economic importance to determine the science behind it

Technology & Design

KS3 and KS4 Developing pupils’ Knowledge, Understanding and Skills

· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling);

· Manufacturing – selecting and using materials fit for purpose; safe use of a range of tools and processes appropriate to materials, demonstrating accuracy and quality of outcome;

· Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understanding how these can be employed to achieve desired effects.

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Investigate how the skills developed through Technology and Design will be useful to a wide range of careers.

· Employability

· Pursue design solutions using environmental friendly materials and energy sources.

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context.



	Scotland: Curriculum for Excellence

Science

· SCN 3-11a, SCN 4-11a, SCN 4-16a

Technologies

· TCH 3-09a, TCH 3-13a, TCH 3-14a, TCH 4-09a, TCH 4-12a, TCH 4-13a, TCH 4-14a, TCH 4-14b, TCH 4-14c, TCH 4-14d

Numeracy and Mathematics

· MNU 3-03a, MNU 3-04a, MNU 3-07a, MNU 3-10a, MTH 3-11b, MNU 3-20a. MNU 4-01a, MNU 4-03a, MNU 4-10a, MNU 4-10b, MTH 4-11a, MTH 4-11b, MTH 4-15a, MTH 4-17b


	Wales: National Curriculum 

Science

· KS3 Skills (Communication 1, 3), (Planning 1, 2), (Enquiry)

· KS3 Range (How things work 1, 3, 4, 5, 6)

· KS4 Skills (Communication 1, 3), (Enquiry and Practical Skills 1, 2, 3)

· KS4 Range (Energy, electricity and radiations 1, 2, 3, 4)

Design and Technology

· KS3 and KS4 Skills (Designing 1, 2, 3, 4, 5, 6, 7, 8, 9), (Making 1, 2, 3, 4)

· KS3 and KS4 Range (activities, in which they investigate, analyse and evaluate products), (activities in which they learn about the responsible use of materials), (activities in which they develop and practise particular skills), (activities in which they design and make products)

Mathematics

· KS3 Skills (Solve mathematical problems) (Communicate mathematically) 

· KS3 Range (Number 2, 3), (Measures and money 1)

· KS4 Skills (Solve mathematical problems), (Communicate mathematically) (Reason mathematically) 

· KS4 Range (Handling data)

	GCSE Science
AQA Combined Science Trilogy

· 6.6.1
AQA Combined Science: Synergy

· 4.1.4
Edexcel Combined Science

· Physics: 4
Eduqas Combined Science

· 2.3: 5.1, 5.2
OCR Gateway Science: Combined Science A
· P4.1
OCR 21st Century Science: Combined Science B
· P2.2: 1.3
	GCSE Physics
AQA Physics
· 4.6.1
Edexcel Physics
· 4

Eduqas Physics
· 5.1, 5.2
OCR Gateway Science: Physics A
· P5.1
OCR 21st Century Science: Physics B
· P1.3


	
	


	Assessment opportunities

	· Use the questions on the worksheet as a knowledge and understanding assessment.

· As a summative task, the students should write a leaflet explaining to the young and old how the devices used to deter young people from hanging around in shopping precincts work. Encourage the use of simple terms and plain English.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Reflective learners


