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	Super sounds


	
	
	

	Making a single stringed instrument

	Subject(s): D&T, Science
Approx time: 40 – 60 minutes
	
	Key words / Topics: 

· Frequency

· Modelling

· Musical instrument
· Pitch
· Prototype

· Sound

· String
· Tension

· Testing

· Vibrations

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand how sound is produced from a stringed instrument.
· To understand how changing the tightness/tension of a string alters the pitch of the notes produced. 
· To be able to construct and test a model of a single stringed instrument.


	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on the construction, investigation and testing of a single stringed instrument.
Stringed instruments are used to produce a wide variety of sounds used in music across the world. Can you construct a model of a single stringed instrument and explain how it works? 

	Purpose of this activity
In this activity learners will construct a card model of a single stringed instrument. They will test how it works, demonstrating how the tension of the string affects the pitch of the notes produced.

This could be used as a one-off activity or as part of a wider unit of work focussing on how sound is produced and heard by the human ear. It could also be used to develop modelling and prototyping skills.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction to the activity (5 - 10 minutes)
Teacher to explain that learners are going to make and test a model of a single stringed musical instrument. Teacher to introduce the materials, parts and equipment that they will be using.
2. Preparing the box (5 minutes)
Learners to make a hole in the middle of one side of the box as shown in step 1 of the teacher presentation. They should then make another hole on the front of the box, but close to the edge, again as shown on the presentation.

3. Making the handle (10 - 15 minutes)
Learners to cut a piece of card around the same length as the box. They should then use a hole punch to make a hole at either end as shown in step 2 of the teacher presentation. 
Learners to repeat the above steps up to four times and glue the pieces together to make a stiff handle.
4. Attaching the handle to the box (5 – 10 minutes)

Learners to push a paper fastener through one of the holes in the handle. They should then push the fastener through hole 1 (as labelled in the teacher presentation) in the box and secure it. This will create a pivot for the handle.
5. Attaching the string (5 – 10 minutes)

Learners to cut an elastic band to form a straight piece. 

They should then tie one end of the elastic band to the free hole in the handle. Finally, they should tie the other end to hole 2 (as labelled on the teacher presentation) in the box. 
Teacher to explain that learners should ensure the elastic band is tight enough to make a clear sound when plucked and demonstrate as necessary (see teachers’ notes regarding this).

6. Testing the instrument (10 – 15 minutes)

Learners to pluck the elastic band and write down whether the pitch of the note that they hear is high or low. They should then move the handle upwards so that the elastic band begins to stretch, writing down how this alters the pitch when the elastic band is plucked.
They should keep repeating the above steps, writing down what happens and why they think it occurs.
	
	This activity could be completed as individuals or in small groups, dependent on the equipment and materials available.
Materials and parts

Use a hollow cardboard box as this will produce a louder, clearer sound. Show a finished example when showing where the holes go so learners can see this in 3D.
When making the handle, use multiple pieces of corrugated card, glued together for stiffness.
The elastic band can be tied to the box by tying a knot inside the box if the knot is bigger than the hole; alternatively, the elastic band could tie around a matchstick or similar, or a second hole could be made to allow it to loop back to the outside and be tied to itself.

The elastic band will form the ‘string’ for the instrument. This should be tight enough when first fitted so that a clear note is heard when it is plucked, but with some ‘give’ left in it so it can be tightened further without breaking when the handle is lifted.

Additional learning opportunities

When attaching the handle to the box, the teacher could talk about pivots and how they work, giving examples of their use in mechanical systems.
Expected results of testing

As the handle is raised, the elastic band will become tighter. The tighter the elastic band, the higher the frequency/pitch of the notes produced. The handle is therefore acting like a string tensioner, or tuner.
Learners could record testing results in a table or write a paragraph summarising their findings.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The teacher could make the holes in the box and the handle in advance. 
A teacher example of a completed instrument could be provided for learners to copy, along with photographs showing step by step construction of the product.
	
	Evaluate your model and suggest improvements that could be made to it.

Make a manufactured prototype of a single stringed instruments using woods, metals and/or plastics.
Investigate and research the use of pivots and how these work in mechanical systems.

	
	
	

	Resources
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	Parts and materials:
· Pieces of card
· Hollow card boxes

· Paper fasteners

· Elastic bands

Tools and equipment:

· Scissors
· Hole punches
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 Teacher presentation – Super Sounds

	
	
	

	Additional websites
	
	

	· BBC Bitesize – Sound and vibration: Learners guides and class clips related to the topic. https://www.bbc.com/bitesize/topics/zgffr82 
· The School Run – What is sound?: Introduction to the principles of sound and activities that learners can try at home to improve their understanding. https://www.theschoolrun.com/what-is-sound 
· Scholastic – Tissue box guitars: Lesson plan for making a guitar using a tissue box and elastic bands. http://www.scholastic.com/browse/lessonplan.jsp?id=1363 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Analyse existing examples of music instruments.
· Spelling test of key words related to sound.
	Extension (Options)

· Evaluate the model produced and suggest improvements.
· Make a prototype of the instrument using woods, metals and/or plastics.

· Investigate pivots and how these work in mechanical systems.

Plenary

· Peer and/or self-assess the model produced.
· Discuss how string tension affects the pitch of the notes produced.

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to be able to understand how sound is produced and heard by the human ear. This knowledge could be used when designing musical instruments or products that produce different sounds, such as games for children.


	
	
	


	Curriculum links

	England: National Curriculum

Design and Technology

· KS2: 1b, 2a, 2b
Science

KS2 Sound:
· identify how sounds are made, associating some of them with something vibrating

· recognise that vibrations from sounds travel through a medium to the ear

· find patterns between the pitch of a sound and features of the object that produced it

	Northern Ireland Curriculum

Science and Technology
· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence

Technologies
· TCH 2-09a, TCH 2-12a 
Sciences

· SCN 1-11a
	Wales: National Curriculum 

Design and Technology

· KS2 Designing: 5
· KS2 Making: 2, 3, 4

Science:

· KS2 How things work: 4

	
	


	Assessment opportunities

	· Formal teacher assessment of finished musical instrument models.
· Peer and/or self-assessment of finished musical instrument models.
· Formal teacher assessment of explanations of how the pitch of notes is changed.

	
	
	




