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	Investigate the James Webb Space Telescope

	
	
	

	Researching a material used on the James Webb Space Telescope

	Stay safe

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	Subject(s):  Science, Design & Technology, Engineering, Mathematics
Approx time: 60 mins
	
	Key words / Topics: 

· James Webb Space Telescope
· design
· properties
· materials

	
	
	

	Suggested learning outcomes

	· To understand that materials can be selected for specific characteristics and purposes 

· To be able to identify the properties of materials required for a specific function 

· To explore a range of engineered materials, understanding why they are used

	

	Introduction

	This is one of a set of resources developed with the theme of the James Webb Space Telescope (JWST) to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within maths and science. This resource focuses on why materials have been selected for the parts of the JWST; it allows students to explore a range of engineered and smart materials, identifying why they are ‘fit for purpose’.  

The James Webb Space Telescope (JWST) will be the largest, most powerful telescope ever launched into space. It follows in the footsteps of the Hubble Space Telescope as the next great space science observatory, designed to answer outstanding questions about the Universe and to make breakthrough discoveries in all fields of astronomy.

The JWST will reveal the hidden Universe to our eyes: stars shrouded in clouds of dust, molecules in the atmospheres of other worlds, and light from the first stars and galaxies. With its suite of state-of-the-art instruments, it will push the frontiers of our knowledge of the Solar System, of how stars and planets form, and of galaxy formation and evolution, in new ways.

The telescope will launch on an Ariane 5 rocket from Europe’s Spaceport in French Guiana. From there it embarks on a month-long journey to its destination orbit around the second Lagrange point (L2), about one and a half million kilometres from Earth. In the first month after launch, Webb will unfold its sunshield, which is the size of a tennis court, and then deploy its 6.5-metre primary mirror that can detect the faint light of distant stars and galaxies with a sensitivity a hundred times greater than that of Hubble.
As an operating spacecraft, every component of JWST has been carefully designed, with materials selected to meet the required properties of this challenging application.

	

	Purpose of this activity

	In this activity, students will investigate an engineered material and share the results of their research with the class. This unit has a predominantly design and technology and engineering focus, although it could be used in science. It could be used as a main lesson or a research activity to develop understanding about materials and their properties.


	Activity
	
	Teacher notes

	The teacher should allocate each learner (or pair) a specific material. 

The learners need to produce a ‘fact sheet’ or PowerPoint presentation on their material. These could be used as a wall display or be presented to the rest of the class. The information provided for each material should include: 

· Its chemical, physical and mechanical properties 

· What part or parts of the JWST is it used for? 
· What alternative materials could have been used for this part? 
· Why was the material selected rather than the alternatives?
· How is the part made? 


	
	This activity could be carried out individually or in pairs.

The teacher could allow free choice or could assign material types across the class. The materials (with applications listed for teacher reference) could include:

· Bonded graphite-epoxy composite (structure of the integrated science equipment module)
· Gold (coatings on mirrors)
· Beryllium (mirrors)
· Kapton polymide film (sunshield)
· Aluminium (coatings on layers of sunshield)
· Doped silicon (coatings on sunshield)
etc. 
Additionally, high performance materials used in the aerospace industry such as aluminium alloys, titanium alloys, carbon reinforced polymer (CRP) could be included, where learners should identify parts that they could be used for.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Indicate a part that can be made from the material to narrow the learners research focus (as listed in the teacher notes).

Provide a limited number of accessible sources of information for the materials.

Provide a writing frame based around the questions stated in the activity.
	
	Get the students to make more conceptual links between the properties exhibited by the materials and how they could physically model the structure of the material

Students should devise a series of tests to establish the properties of their material.

Students could produce a digital video clip or a podcast explaining their findings.

	
	
	

	Resources
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	· Physical examples of the materials under investigation

· Access to the internet or other suitable resources for the research
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 Investigate the JWST presentation

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· What properties does it need – look at an image of the JWST and identify what properties it needs
Main (Options)

· ACTIVITY: Investigate the James Webb Space Telescope
	Extension (Options)
· Research other parts of the JWST or alternative materials – why were they not used?
Plenary

· Presentation of research findings to class by selected learners

	
	
	


	The Engineering Context    [image: image5.png]




	· These materials are used in the JWST or aerospace applications.



	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 21c 
Design & Technology 

· KS3 4a
	Northern Ireland

Technology & Design

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Economic awareness

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate

· Work effectively with others

· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose

	Scotland

Technologies

· TCH 3-01a, TCH 3-07b, TCH 3-13a
	Wales


Design & Technology

· 3.1, 3.2, 3.4, 4.2, 4.7, 5.2

	
	


	Assessment opportunities

	· Formal summative assessment of the final fact sheets or presentations.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Effective participant 

· Independent enquirer

· Creative thinker

· Team worker

	
	
	


