Year 7 the Mini-Torch Unit    Theme: Movement
The main aims of the unit

The main aim of this unit is for students to develop pupils' designing skills and to teach them about designing for clients.

In this unit, pupils tackle a design and make assignment (DMA) on the theme 'Personal light source'. They develop a torch that uses a membrane switch and can be easily stored in a personal organiser. Alternatively the torch may contain a lithium battery, push switch and LED. The torch may have a novelty graphics theme. 

The torches should carry promotional graphics and be of a basic design that can be varied or personalised for particular clients.

Values of the unit
Pupils gain the knowledge, skills and understanding they need to carry out the DMA successfully through product evaluation activities and focused practical tasks. They will:

· learn about batch production, including how to develop a basic design that can be varied or personalised for particular clients 

· use manufacturing aids, eg jigs, tools and templates, to help with volume production 

· learn that making identical parts in a batch can be cost effective and ensures accuracy 

There are also opportunities for pupils to:

· use ICT to help design and make single items and small batches, when appropriate, and use spreadsheets to help them with costing and scaling up 

· justify their decisions about materials and methods of making 

· learn about the concepts of marketing, profit and loss 

· find out about some of the tensions between production for profit and concerns about human development and welfare 

· find out about the conflicting demands faced by designers and makers 
The nature of the project

All of the students will:

· Produce a Product Analysis of a variety of different lights.
· Learn about membrane switches and products that contain membrane switches.

· Become familiar with a variety of electronic components.

· Write a situation and brief.

· Produce a circuit diagram using Crocodile Clips.

· Research a novelty theme suitable for a graphics torch or membrane switch light.

· Produce sketches of concepts based upon the standard circuit.

· Produce MDF patterns using appropriate hand tools machinery and CAD CAM milling machines and CAMM 1 plotters.

· Most students will create a blister package created using a vacuum former to hold both the circuit and the graphic image.
Cross-curricular links

· Electronics– Science

· Use of CAD and CAM – ICT

· Knowledge of plastics - Science

There are opportunities for pupils to:

· use and understand a one-off production technique 

· use prototypes, models and mock-ups in the manufacturing process 

· learn that designers evaluate and modify their prototypes before starting a production run 

· learn that marketing is an important part of designing and making a product 

Task Objectives

Children should learn to design, make and evaluate a prototype before starting a production run, by applying the knowledge, skills and understanding they developed during the product evaluation activities and focused practical tasks.

	Activities
	Outcomes

	Set the pupils a DMA in which they:

Use prototypes, models or mock-ups in the manufacturing process 

Evaluate and modify their prototypes before starting a production run 

Use a range of manufacturing techniques such as milling, vacuum forming, CAM milling and hand-tools to cut, shape and form materials safely 

Setting the scene – Mini-Torch
It is sometimes necessary to illuminate such things as a key hole when opening a door. Alternatively a younger brother or sister may wish to read a book under the bed sheets or it may be necessary to look inside an ear.

For all of these tasks a mini-torch is required.
New batteries and bulbs make it possible to design and make slim versions of torches. Using appropriate materials, eg card, sheet plastic, suitable components, design and make a torch that has a membrane switch. The torch should be small enough to store in a personal organiser and carry promotional graphics for a commercial manufacturer or user.


	Identify the particular requirements of the task and the design criteria to be met, and take these into account when putting together a design brief 

Draw upon their understanding of familiar products 
Discuss design ideas with potential users 

Develop a prototype and use it as the basis for drawing up a manufacturing specification 

Present ideas as dimensioned plans and patterns 

Suggest alternative approaches if first attempts fail 

Use CAD/CAM (computer-aided design and manufacture) to ensure consistency and accuracy, where appropriate 

Be aware of the types of things they can do to control risk 

Evaluate their products against the criteria and suggest design improvements 
Learn about batch production, including how to develop a basic design that can be varied or personalised for particular clients 

Use manufacturing aids, eg jigs, tools and templates, to help with volume production 

Learn that making identical parts in a batch can be cost effective and ensures accuracy 


	Health and Safety

	Health and safety - during the making process, pupils should learn to recognise hazards, assess risks and take steps to control the risks to themselves and others


	Product Analysis

	Organise a range of activities that give pupils an opportunity to:

· understand the need for a product and judge how well it meets that need 

· suggest what criteria might have been used when designing and making a particular product 

· consider how users interact with the product 




	Programmes of Study

	Developing, planning and communicating ideas 
1a)  Generate ideas by drawing on their own and other people's experiences
1 b) Respond to design briefs and produce their own design specifications for products

1 c) Develop criteria for their designs to guide their thinking and to form a basis for evaluation
1 d) Generate design proposals that match the criteria.
1 e) Consider aesthetics and other issues that influence their planning,[image: image1.png]


for example, the needs and values of intended users, function, hygiene, safety, reliability, cost.

1 h) Use graphic techniques and ICT, including computer aided design (CAD), to explore, develop, model and communicate design proposals  [[image: image2.png]


for example, using CAD software or clipart libraries, CDROM and internet based resources, or scanners and digital cameras. 


Working with tools, equipment, materials and components to produce quality products

2a) To select and use tools, equipment and processes, including computer aided design and manufacture (CAD/CAM), to shape and form materials safely and accurately and finish them appropriately  [[image: image3.png]


for example, using CAM software linked to a cutter/plotter, lathe, milling machine or sewing machine.

2b) To take account of the working characteristics and properties of materials and components when deciding how and when to use them
2c) To join and combine materials and readymade components accurately to achieve functional results
2d) To make single products and products in quantity, using a range of techniques, including CAD/CAM to ensure consistency and accuracy.

Evaluating processes and products

3a) Evaluate their design ideas as these develop, and modify their proposals to ensure that their product meets the design specification
3b) Test how well their products work, then evaluate them.
3c) Identify and use criteria to judge the quality of other people's products, including the extent to which they meet a clear need, their fitness for purpose, whether resources have been used appropriately, and their impact beyond the purpose for which they were designed  [[image: image4.png]


for example, the global, environmental impact of products and assessment for sustainability.
Knowledge and understanding of materials and components


4a)  to consider physical and chemical properties and working characteristics of a range of common and modern materials. 

links to other subjects - Classifying materials 
Science: Elements, compounds and mixtures 

4b) That materials and components can be classified according to their properties and working characteristics
4c)  That materials and components can be combined, processed and finished to create more useful properties and particular aesthetic effects  [[image: image5.png]


for example, combining different ingredients to create products with different sensory characteristics[image: image6.png]


]  
4d) How multiple copies can be made of the same product.
Breadth of study

5a) Product analysis
5b) Focused practical tasks that develop a range of techniques, skills, processes and knowledge
5c) Design and make assignments in different contexts. The assignments should include control systems, and work using a range of contrasting materials, including resistant materials.


	WEEK
	LESSON FOCUS

(1x double p/w)
	SUGGESTED ACTIVITY/TASK

EXPECTED LEARNING OUTCOME                    VAK OPPS
	RESOURCES
	POSS. HOMEWORK

	1
	Learning Objectives from Key Stage 3 Strategy


Children should: 

To be able to recognise a membrane switch.

Be able to evaluate and compare electrical items as torches.

Have been given the opportunity to examine a variety of products that contain membrane switches.
Homework objectives
Suggest the criteria that might have been used when designing and making a product.

Identify the different materials and suggest why they have been used.

Name and describe the methods and processes used to construct the product.
	Activities: 

Teacher

Show students the Product Analysis sheet which features torches and lights. Discuss the lights with students and ask them to compare and analyse them using the Product analysis sheets.

Once the task is complete students examine the answers/notes made by teachers.

Also discuss various types of batteries.
Students: 
Students compare and analyse the lighting systems using the Product analysis sheets.

Design Task:
Ask students to design a light for a specific theme e.g. Star Wars. They should use the internet to research images to help them with their designs. This is a task where they may work with a partner. They should present their ideas at the end of the lesson.
Extension: 

Identify a target audience for their lighting design.

Outcomes:

Participation in class discussion

A product analysis of lighting systems.
An individual design for a theme light.
Presenting ideas and concept ideas to the rest of the class.
	Examples of lighting systems

A Pocket Pen Torch

A Halogen Flood Light

A Camping Light

A Slim Pocket Torch

A Multi-Purpose Torch and Reading Light
Examples of batteries

AA, AAA, Lithium batteries, Car batteries, rechargeable batteries
Product analysis sheets for students to fill in.

Access to Internet Sites to research theme.
	Choose a particular type of light e.g. bike light, helmet light, fishing light. Find images of light and conduct a product analysis of light.



	2
	Learning Objectives

Find out what materials and components are available and use technical information to decide on the suitability of the task.
Record and share ideas with others and gather and use constructive feedback to develop a clear and detailed proposal.
Try fresh or alternative approaches when developing ideas and overcoming new problems and challenges.

Homework objectives
Draw upon a wide variety of sources including those not provided by the teacher.
	Activities
Teacher Demo.

Show examples of the membrane switch torch that Ken has made and the light the examples that Omar has made.

Discuss use of high intensity LED’s, lithium batteries, tactile switches, silver foil strips.

Show drawings of two examples of membrane torches using card, silver foil, LED’S AND A BATTERY.
Students:
The students produce initial ideas for a card membrane switch torch. They will research a suitable design or shape for the torch, re-size, adapt and print out images that may be used on the top and bottom of the torch.

Use card, silver foil, a battery and 2 LED’s and wire to make a hand held card membrane torch that may be slipped into pocket trousers.
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Extension:
Outcomes: 

Research concept shapes.

Initial ideas

Begin to make the torch.
Students need to consider the best way to package, combine the battery and membrane switch. They need to make a feature of the LED’s. They may vacuum form a shell to hold the battery to the membrane switch torch.
	Electronic components
A variety of electronic components such as:
· Filament bulb
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· LED’s, high intensity LED’s
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Switches
· Sliding switches
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· Toggle switch
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· Rocker switch
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· Push switches
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· Light Dependant Resistors
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· Card

· Craft knives

· Cutting Boards

· Spray mount

· Soldering irons

· Solder

· Silver foil

· Scissors

· Computers

· Battery snaps

· Batteries

· LED’s

· Electrical wire

· Wire cutters/strippers
	Research a variety of switches and bulbs. Explain how each one is different and why/where  it is used

	3
	Learning Objectives

Children should learn:
Reflect and evaluate how time is used within an activity.

Prepare an ordered sequence for managing the task.

Manage short tasks independently.
Take account of the type and quality of materials and components that are available.
Homework objectives
Produce and consider conventional, original, unusual, unique and/or eccentric ideas.
Developing the capacity for manipulating images of products in the min’s eye, in a constructive or analytical way.

	Activities: 

Students complete their card membrane switch torch.

Teacher Demo.

Once again show example of the vacuum formed torches examples. Discuss the materials, components and processes involved.
Making the circuit
Give out the circuit boards and components. 
The students clean the boards with wet and dry paper.
Insert the components into the correct holes (give out sheet). 

Solder on the copper side, insert the lithium coin cell and test by pressing the switch.

Record all stages and place into an illustrative diary.

Give the students the specifications of the torch

Extension: 
Produce a flowchart showing the correct sequence of making the circuit. Use the correct shapes.

Use crocodile clips software to draw the circuit.

Outcomes: 
Experience of making a simple circuit, using electronic components, soldering irons and circuit boards.

	· Circuit board
· Wet and Dry paper

· Lithium coin cell holders

· Lithium coin cells

· Miniature tactile switch

· High intensity 5mm white LED’s.

· Soldering irons

· Solder

· Instruction sheets on how to construct circuit.

· Instruction sheets on flowchart shapes.

· Crocodile clips
	Design a vacuum formed body shell with a concept image/shape on the front. This torch will have the high intensity LED’s, the lithium coin cell battery and the miniature tactile switch.

Find suitable images and record web site addresses



	4
	Learning Objectives

Children should learn:
Carry out design and make assignments with teacher intervention and support where needed.
Homework objectives
Decide upon the main stages of making and the order in which they must be carried out.
Reflect and evaluate how time is used within an activity.
	Activities: 
Teacher Demo.

Demonstration on how to make a pattern for vacuum forming. Cutting shape out of MDF with coping saws or hegnar. Filing edges, sanding edges, glass- papering edges. The students will need to have printed out their images by now to work out size of pattern.
If possible use CAMM 2 to cut out patterns or/as well milling machines.

Making the patterns
Students make their patterns for vacuum forming based upon the size of the images they have printed and cut out. Also use the standard pattern to hold the circuit.
Students understand that patterns need to be 

· Smooth surfaces
· Draft angles
· No sharp edges or corners
· May have vent holes drilled
· Made from material with preferably no grain e.g. MDF
· Have a release agent applied.
Extension: 
Cut out the card/mounting board base that will fit at the base of the vacuum formed pack and have the image stuck on to it.

Use the Focus CD ROMs to investigate how patterns are made in industry for batch production. Discuss the difference between the type of pattern used in the school and the patterns used in Industry (mass production).

Outcomes: 
Experience of making vacuum forming patterns and quality control.

	· MDF 3/5 mm
· Printer to print out the images they want on the blister pack.

· Coping saws

· Hegnar saws

· Hand files

· Glass paper.

· Varnish

· Mounting board or thick card.

· Craft knives.

· Milling machine

· CAMM 2


	Describe the process of making the pattern. List the tools used and the Quality Control measures involved when making a vacuum formed pattern.
More able students add time for each stage.

	5
	Learning Objectives

Children should learn:
How to carry out design and make activities with teacher intervention and support where needed.

Decide upon the main stages of making and the order in which they must be carried out.
Homework objectives

	Activities: 
Teacher Demo.

Use Focus CD Rom to show principles of vacuum forming. Discuss thermoplastics and thermosetting plastics and plastic memory. Discuss the scale of products that may be vacuum formed ranging from blister packs to baths.
Give practical demonstration on the use of the vacuum former and removing flashing.

Making the vacuum formed bodies
Students take turns to vacuum form their patterns, combining the standard pattern for the circuit. (Two at a time).

Cut off flashing

Stick image to mounting board or card.

Insert the board into the back of the moulding.

Extension: 
Students research appropriate images and information that would be required by law to on the product for example, recycling symbols and health and safety information. These may be printed out and applied to the product.

Outcomes: 
A vacuum formed moulding
A complete blister pack torch combing a circuit and graphics.

	· Vacuum forming plastic-LDPE or PET.
· Vacuum forming machine

· Release agent.

· Craft knives

· Focus software


	Produce a booklet showing the stages of vacuum forming. The booklet may be used by year 7 students or other students in year 8. The booklet may be produced using ICT or by free hand but must have images and text.


	6
	Learning Objectives

Children should learn:

To discuss with other students how their torches have met the original design criteria.

To refine their solutions by suggesting improvements. Suggesting modifications. Answering questions such as (where is it going? Does it work/ What should I do next? What makes a successful torch? What does my client think about the torch?)

To identify the different materials and components and explain why they have been used.

To name and describe the methods and processes used in the construction process.

To explain how they have achieved a quality of design and quality of construction.
Homework objectives
Gather and use constructive feedback from others to develop a clear and detailed design proposal.

	Activities:
Evaluation of product
Discuss with other students how their torches have met the original design criteria.
Refine their solutions by suggesting improvements. Suggest modifications. Answer questions such as (where is it going? Does it work/ What should I do next? What makes a successful torch? What does my client think about the torch?)

Identify the different materials and components and explain why they have been used.

Name and describe the methods and processes used in the construction process.

Explain how they have achieved a quality of design and quality of construction.
Differentiation
Different students are given a variety of questions. More able students are expected to provide drawings and digital images with their evaluations.
Greater use of ICT for those more able students.
Outcomes: 
Evaluation of their own products.


	· Their torches and paper.
	Produce a list of questions that may be given to the client. Ask the client to test the product and answer the questions.
Ask students to bring in radios for next lesson

	7
	Learning Objectives
Children should learn:
To use existing, familiar products to inform their design thinking. 

To record their ideas through the use of notes, sketches and diagrams. 

To share decisions about the task with other students and teachers.

	Activities: 
The products will be photographed by the teacher or by a reliable student.
Assessment by teacher and formal feedback.
Students fill in KS3 questionnaire sheets.

Product Design activity
Ask students to compare the radios. The responses will be written down on a flip chart. Discuss the technology involved, function, aesthetics, materials, scale of production, market target audience. 
Ask students to design a shower radio and come up with a name of a product. The radio must be accompanied by a specifications list.

Designers have the opportunity to present their new shower radio to the rest of the class. The class will decide which, is the best product.

Alternatively

Students may produce marketing materials for the products. A slogan a brand name
Outcomes: 
The students have used existing, familiar products to inform their design thinking. 

They have recorded their ideas through the use of notes, sketches and diagrams. 

Share decisions about the task with other students and teachers.

	Radios that the students bring in.
Teacher brings in a variety of radios.

Flip chart.
	End of unit

No home-work


Product Analysis of lights.
(Product Analysis sheet to accompany lesson 1)
The images below show five lights. All but two are battery powered.

The images are not to scale.

Image 1: -A Pocket Pen Torch.


           Image 2: -A Halogen Flood Light.
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Image 3: -A Camping Light.



            Image 4: -A Slim Pocket Torch.
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Image 5: -A Multi-Purpose Torch and Reading Light.        Image 6: - A gas camping light
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Subunit 1: -Task 1 (Analyse the following lights)

· Next to the criteria or specifications in the tables below describe with notes the various lights in detail.

· When you have finished describing all of the lights compare your answers to the teachers.

	Light 1: - A Pocket Pen Torch

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported; -




	Light 2: - A Halogen Flood Light.

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported: -




	Light 3: - A Camping Light.

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported; -




	Light 4: - A Slim Pocket Torch.

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported; -




	Light 5: - A Multi-Purpose Torch and Reading Light.

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported: -




	Light 1: - A Gas camping light.

	Where, why it is used: -



	How is the light powered: -



	How is the light switched on: -



	How is the light carried or transported; -




Teachers Answers: -

	Light 1: - A Pocket Pen Torch

	Where, why it is used: - The torch provides a very small, focused beam of light. It can only really be used to illuminate small objects. It may be used to light up a keyhole at night or maybe used to illuminate very small gaps in which there is no space for a larger hand held torch. It may be used to provide light when examining the inside of humans or animals ears and mouths.



	How is the light powered: - A very small AA alkaline battery powers the torch.



	How is the light switched on: - A yellow push switch switches on the light bulb. The switch can be found at the top of the torch and is very similar to the type of switch that operates a writing pen.



	How is the light carried or transported: - The torch may be either carried in a person’s pocket or may be attached to a set of keys using the key ring provided.




	Light 2: - A Halogen Floodlight.

	Where, why it is used: - This floodlight is ideal for the workshop, garage, barbeque, or anywhere where a portable, high-powered illumination is needed. The light sometimes comes with a long cable of 2.8 metres.

Halogen lamps do get very hot when in use. You must never touch the glass once the light has been switched on for a short time. It is also not advisable to look directly at the light. To protect the user and prevent the glass from being damaged this light has a metal grill surrounding the light surface.



	How is the light powered: - The light is mains powered and needs 300w or 500w halogen tubes.



	How is the light switched on: - The light has a plug and an on / off switch.



	How is the light carried or transported: -The light has a large handle, which is covered with foam. The foam will not conduct heat, therefore protecting the user from excess heat.




	Light 3: -A Camping Light.

	Where, why it is used: - This light may be used when camping. It looks very similar to an old oil lamp. The light has two purposes. It is powerful enough to illuminate a small eating area in a campsite whilst at the same time diverts flying insects away from the people and onto it instead. The light has a heavy stable base. This prevents it from falling over. It is made from plastic, which does not become deteriorated by weathering.



	How is the light powered: - The light requires 4, 1.5 volts alkaline size D batteries. The weight of all four batteries adds to the stability of the light.



	How is the light switched on: - The light has a large round dial switch on the top of the body case. The on and off positions are clearly marked with white letters. The switch has grooves allowing it to be easily operated even with wet hands.



	How is the light carried or transported: - The light has a large plastic handle attached to the top of the body shell making it very easy to carry. It may be carried either by hand or a forearm may be placed underneath the handle allowing the person the opportunity to carry something else. The handle may be hung on a hook in the inside of a tent. 




	Light 4: - A Slim Pocket Torch.

	Where, why it is used: - This slim line, plastic, lightweight, torch produced by ‘Polaroid’ can be either carried in a coat pocket or even inside a large filofax. The torch is operated by a push membrane switch, which we will examine in more detail later on in this lesson. The light may be used in similar situations to the pen torch but this torch provides more illumination.



	How is the light powered: - A slim lithium battery powers the torch.  Lithium batteries are long lasting. The battery is very thin allowing the torch body to be so slim.



	How is the light switched on: - A membrane switch, which completes an electrical circuit, activates the light. The button is made from rubber.



	How is the light carried or transported: -The torch can be either carried in a coat pocket or even inside a large filofax.




	Light 5: - A Multi-Purpose Torch and Reading Light.

	Where, why it is used: -This multifunction torch offers two forms of illumination. It has a white light fluorescent tube ideally suited for low power and portable equipment such as this torch. The tube may be raised to a vertical position, providing a reading light. The torch also features a spotlight and amber/red emergency flashing lights. 



	How is the light powered: - The torch requires six ‘C’ cells in order to power it.



	How is the light switched on: - The light has a multifunctional sliding switch, which operates the main beam, fluorescent tube and the emergency lights.



	How is the light carried or transported: -The actual body shape allows the person’s hand to be placed through the torch with the fingers gripping onto the fluorescent tube.




