	Design and Technology Curriculum Milestone 2

	Area 
	Key Vocabulary
	Sticky Knowledge
	Essential Skills to be covered

	Food: 
Strawberry Tartlets 

Streetwise




	Nutrition 
Consumer 
Pastry 
Recipe 
Tartlet
Strawberry syrup
Cream filling 
Glaze
	· To make a pastry crust need to make a dough using following ingredients: egg yolk, cold water, vanilla extract, flour, sugar, salt and unsalted butter. 
· Strawberry tartlets tend to have a cream filling or cream cheese filling. 
· Need to refrigerate for up to 4 hours to allow the cream filling to set. 
· A glaze gives a nice finish. Simply melt strawberry jam and water together. 
	· Design and Make the perfect Farndon Strawberry Tartlet
· Know what to do to be hygienic and safe when cooking. 
· Think how they can present their tartlet in an interesting and attractive way. 
· Choose the right ingredients for their tartlet and assemble them accurately. 
· Use knives when cutting safely. 
· Follow a recipe accurately and cook ingredients with an oven. 
· Measure ingredients with scales to the nearest gram. 

	Control:
Torches to explore mountains / caves
Survival



	Circuit
Bulb 
Wire
Insulation
Switch
Reflector
Lamp
Lens
Casing
	· A switch simply puts a temporary break in the circuit. 
· The casing is a tube like shape containing the electrical parts. 
· Most flashlights include a reflector around the light source to gather the light and focus it out the front.
	· Design and Make a type of lighting device for surviving in a cave on a mountain with the user in mind (water proof? Head mounted? Compact?
· Make a product with an electrical component that is controlled by a switch. 
· Choose suitable techniques to construct a torch like device. 
· Create simple circuit and add components into it. 
· Be confident trying out new ideas.

	Textiles:
Felt trousers for Ug
It All Started in a Cave 



	Seam
Felt batt
Bubble wrap
Stitching 
Running stitch 
Blanket Stitch 
Template
	· A felt batt is the base of all felt; a 3 way layer of fibres that creates one solid piece of material. 
· Fourth layer is the decoration of the trousers. 
· The blanket stitch is commonly used to finish the edges of the blankets. 
	· Make felt, and turn it into trousers for Stoneage Ug
· Think what the user would want with their new trousers. 
· Devise a template for their trousers. 
· Explain how to join things in different ways with appropriate stitching. 
· Choose textiles for their appearance and qualities. 
· Understand need for a seam allowance for sewing. 
· Select appropriate decorative techniques. 

	Mechanism
Pop Up Books
Dungeons and Dragons 






	Fold
Scoring
Crease
Flap 
Push / Pull
Rotary movement
Linear movement
Levers
Linkages
Temporary fixing
	· Scoring is used with thick card; cut through the surface of the card and it then allows for a sharper fold. 
· When using a V shaped pop up mechanism, if less than 90 degree angle, it leans back. If more than 90 degrees it leans forward. 
· Pop up box technique can create 3D design. 
· Layered mechanisms give the impression of depth. 
· A sliding mechanism produces linear movement (left / right / up / down). 
· A rotary mechanism gives a circular movement. 
	· Design and Make a pop-up book for Dungeons and Dragons. 
· Measure and mark out accurately. 
· Work accurately make and cut holes and slots; use scoring and creasing to fold precisely. 
· Select the most appropriate materials and cut accurately and safely to the nearest mm. 
· Apply appropriate cutting and shaping techniques that include cuts within the perimeter of the material (such as slots or cut outs).
· Select appropriate temporary and permanent joining techniques.
· Choose appropriate mechanism for the product including levers, linkage, rotary or layering. 

	Structure 
Roman shields (or Photo frame for Italy scene)
They Came, They Saw, They Conquered. 




Or
Structure 
Roman Bridges 



	Decoration 
Stable
Free standing 
Stiffen 
Frame 
Sturdy
Reinforce 
Acetate
Transparency 
Triangular base
	· It is more difficult to make a structure with a wide base topple over; the wider the base the more stable it is. 
· Triangles are good at making structures more stable as they evenly distribute weight and have a firm base. 
	· Create a photo frame for pictures of Rome to remind the Roman centurions of home. (Or a Roman shield with a focus on strengthening structure)
· Measure carefully when cutting materials out. 
· Explain how they have made their product strong, using suitable techniques. 
· Explore different techniques to make a free standing structure. 
· Use appropriate finishing techniques on their frame relating to the theme. 
· Select appropriate joining techniques in their frame structures. 

	
	Folding 
Corrugating 
Box section 
Cross section 
Triangulation 
Suspension 
Arches 
Cantilever 
Beam
Key Stone
	· There are many different types of bridge: beam, arch, cable-stayed, suspension, cantilever.
· There are many famous bridge engineers: eg Severn bridge, Tower Bridge; John Wolfe Barry and Sir Horrace Jones. 
· Romans, were the first to build large and lasting bridges which were built with stone and had the arch as the basic structure. 
· Arch bridges have arches as their main structural component which are located below the bridge. 
· [bookmark: _GoBack]Beam bridges are supported by beams that are usually V shaped. 
	· Study the aquaducts and bridges of the Romans and create their own bridges. 
· Different materials can be used: steel, brick, wood, iron, rivets
· How to work safely using tools and equipment.
· How to strengthen a material or structure design using materials
· The design of particular bridges makes them particularly successful considering their purpose and location (eg Severn Bridge, Tower Bridge).
· Produce cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design can support the design process overall.
· Needs to include the evaluation of existing structures that will inform their own. 
· Generate realistic ideas and their own design criteria through discussion, focusing on the needs of the user. 
· Use annotated sketches and prototypes to develop, model and communicate ideas.
· Select from and use appropriate tools with some accuracy to cut, shape, measure, mark, cut out and join paper and card.
· Evaluate their own products and ideas against criteria and user needs, as they design and make. 

	Mechanism
Moving Mythical Monsters
Gods and Mortals


	Syringe
Pneumatic system
Pressure
Inflate 
Deflate 
Input 
Output
Compress
	· Pneumatics is using compressed air to transmit force and make something move.

	· Create a mythical beast with moving parts using pneumatics. 
· Make a product with a moving part using a mechanical system (pneumatic system). 
· Use a number of components in their mechanical system. 
· Take time to consider how to improve their design. 
· Cut materials accurately and safely by selecting appropriate tools.
· Apply appropriate cutting and shaping techniques such as slots or cut outs.

	Design Technology Project  Skills

	Developing, Planning and Communicating Ideas
	Working with tools, materials and equipment to make products
	Evaluate and improve processes and products 
	Inspiration from design in history 

	· Show how their design meets the requirements of the brief. 
· Put together a step by step plan to show the order what to do, and the tools and equipment needed.
· Describe their design with a labelled sketch to others. 
· Take into account the ideas of others when designing. 
· Make realistic designs that are achievable. 
	· Show a good level of expertise when handling a range of tools and materials. 
· Conscience of the need to produce a product that will be liked by others. 
· Refine work and techniques as work progresses, continually evaluating the product design.
	· Know how to check if their design has been successful. 
· Recognise any changes made to their design during the build that made it better. 
· Evaluate their product on both its appearance and the way it works. 
	· Identify some of the great designers in all of the areas of study (including pioneers in horticultural techniques) to generate ideas for designs.
· Improve upon existing designs, giving reasons for choices.
· Disassemble products to understand how they work.





 Textiles (QCA)


ABOUT THE UNIT


In this unit children learn how textiles containers eg purses, wallets and belt bags are designed for different purposes and different


users. They design patterns/templates, and join and reinforce fabrics. Children develop their designing skills when evaluating


products and use this information to generate their own ideas and identify design criteria. They communicate their early ideas


through modelling with paper or inexpensive fabric, and use decorative techniques eg dyeing and embroidery.


This unit could be adapted to focus on bags for different purposes eg pencil cases, simple bags, insulated bags for cold drinks, or


water-proof bags for swimwear.


EXPECTATIONS
at the end of this unit


most children will: have sufficient understanding and skills in working with textiles to design and make a


money container that meets their design criteria; have evaluated existing products,


testing fabrics to choose an appropriate one; have applied decorative techniques


appropriately


some children will not have made have used given techniques and simple patterns/templates when joining fabric to make 


so much progress and will: a money container, although seams and fastenings may not be secure


some children will have have developed a greater level of understanding and skill in working with textiles;


progressed further and will: have modelled their ideas, tested appropriate fabrics and justified choices; have


decorated the product choosing from a range of decorative techniques; have made


accurate drawings and identified the stages of making their design criteria; have


worked independently in designing and making a money container that is well


finished, works well and is suitable for the identified user


Unit 4A  Money containers
Focus – structures: textiles


PRIOR LEARNING


It is helpful if the children have:


• joined fabrics in simple ways by


gluing and stitching


• used simple patterns/templates for


measuring and marking out


• evaluated products


This unit builds on Units 1D ‘Homes’ and


2B ‘Puppets’.


It also builds on Science Units 2D


‘Grouping and changing materials’ and


3C ‘Characteristics of materials’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg user, purpose, design


criteria, model, evaluating, labelled


drawings, stiffening, reinforcing,


coins, notes


• making eg pattern/templates,


strength, weaknesses, accurate,


finishing


• knowledge and understanding 


eg fabric, fastening, compartment,


zip, press stud, clasp, hook and 


eye, button, buckle, seam, seam


allowance, reinforce, gusset, dye,


embroidery


– properties eg strength, hard-


wearing, stretch, fray


RESOURCES


• collection of purses, wallets, belt bags


made from different materials, from


different cultures, and with a range of


fastenings


• selection of fabrics eg felt, calico,


hessian


• selection of fastenings used on purses,


wallets and bags


• scissors for fabric, thread, tape,


needles, fabric glue


• materials for decorative techniques 


eg embroidery thread and needles,


dye, fabric crayon and paints
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LEARNING OUTCOMES POINTS TO NOTE


• understand that containers for money are designed for different
purposes and users eg children, old people, walkers but have
common features eg a fastener to keep the money safe,
compartments to separate the money


• identify criteria for a successful money container
• draw products from different views, and label indicating the


materials, fastenings, measurements and construction 
techniques used


• understand that joining needs to be secure and strong
• demonstrate a variety of ways of joining fabric
• understand that by modelling they can try out ideas quickly and


check if an idea will work
• make a pattern/template with a seam allowance
• carry out simple fabric tests and choose fabric to meet functional


requirements
• use simple decorative techniques


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• write a simple specification bearing in mind the intended user
• produce drawings with labels to show what they intend to make 


and the sequence of their work
• order the sequence of their work
• construct their money container with some accuracy
• evaluate their product against their specification


Links to this unit
Design and technology: Unit 6B ‘Slippers’


Information technology: Unit 4B ‘Developing images using repeating
patterns’


Mathematics: Number (sequence, alternate, double, half, remainder),
measurement (standard, non-standard)


Literacy: Writing instructions. Use the vocabulary of this unit eg zip,
clasp, seam to explore the relationship between nouns and verbs. 
Draw out the characteristic use of imperative verbs, link phrases and
headings in instructional texts before the writing stage


Art: Use of patterns, textures


Content
• Have a range of purses and/or bags to examine and analyse how they


are constructed. If possible take a purse or bag apart to show the
component parts or use a paper mock-up.


• Teachers will need to demonstrate a range of skills and techniques to
the children.


• Less able children may need support in making a pattern/template
and cutting the fabric.


• Use and modify a simple photocopied pattern if you anticipate
difficulties.


Class management
• A range of examples with simple instructions will be useful teaching


aids for this work.


• Have large lengths of fabric cut into manageable sizes to avoid
wastage.


• Children could be given a maximum size for their design and a
limited range of fasteners.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• take care with the storage of sharp objects eg pins and needles. 
Felt pads with lines drawn on are useful for storing and checking
needles. On-going work with needles attached can be stored in 
resealable bags


• follow instructions for the correct storage, use and disposal of fabric
dyes and paints


Out-of-school activities and homework
• There are opportunities to investigate and practise some of these


activities at home: comparing purses, wallets and bags, identifying
the materials used, how they are held together and the different
types of fasteners that are used. It may be possible for a child to
create a more elaborate finish to the product or to create another
solution and then compare it.


• Ask the children to use their money container for two weeks and
then evaluate how well it works by discussion in class. Children could
be encouraged to develop their sewing, weaving or knitting skills to
make other textiles products for themselves or as gifts.


Unit 4A  Money containers


CHILDREN


• that products are designed for different
purposes and different users


• to evaluate products and identify criteria
that can be used for their own designs


• to make labelled drawings from
different views showing specific features


• how to sew using a range of different
stitches, how to weave and knit


• that fabrics have different properties
• that some joining techniques are


stronger/weaker than others
• that fabric can be joined in temporary


and permanent ways
• how to model ideas with paper or


inexpensive fabric
• to use simple decorative techniques


eg dyeing, embroidery or fabric paints


• how to design a product using textiles
for a specific purpose


• to appreciate the aesthetic qualities 
of a design


• to draw up simple design specifications
• to make a plan of how to make the


product
• how to make a paper pattern/template


that uses a seam allowance
• to measure, tape or pin, cut and join


fabric with some accuracy
• to evaluate their product identifying


strengths and areas for development
against the original specifications


■ Provide opportunities for children to examine carefully a collection of money containers eg purses,
wallets and belt bags. Focus the children’s attention on the seams and seam allowance, fastenings and
the names and number of parts used in construction and why they are used eg gusset, strap, hem.


■ Discuss the different fabrics used, how the material is reinforced and the properties needed in the
fabric eg hard-wearing.


■ Ask the children questions eg Which purse is most suitable for a young child/teenager/adult? Which
would be safest to keep your money in? Why is it useful to have compartments in a wallet?


■■ Make a list of features essential to all money containers and those special to particular containers.
■■ Discuss different fastenings eg buttons, press studs, hooks and eyes, Velcro, safety pins, lace, buckles.


What products are they used on? How do they work? Why is the fastening appropriate for the use? 
Is the fastening a feature of the product?


■■ Ask the children to make drawings and label the materials, fastenings, measurements and joining
techniques used in a number of textiles containers.


■ Demonstrate and allow the children to practise techniques eg running stitch, back stitch,
starting/finishing, weaving and knitting.


■ Ask the children to sew two small pieces of fabric together and test which joining method makes the
strongest seam.


■ Ask the children to model ideas for money containers using newspaper/paper/pins/staples/masking
tape. Take these apart carefully and use as a template to make a paper pattern. Show children how to
add a seam allowance and discuss when it is needed.


■ Discuss with the children how fabrics are made and their different properties eg woven, bonded and
knitted, fraying/non-fraying/stretchy/hard wearing. Choose tests to carry out in order to help decide on
suitable fabric for a container; test out a small range of fabrics eg felt, calico, baize, denim, drill,
needlecord.


■ Demonstrate and allow the children to try out suitable decorative techniques and display examples of
the results eg dyeing, embroidery, appliqué, fabric paints.


■■ Children could try out methods of securing different fastenings and evaluate their suitability.
■■ Children could practise stiffening fabric using vylene or thin card and putting in a gusset to allow more


space in the purse/bag.
■■ Children could practise making a paper pattern/template allowing for a seam (1-1.5cms), pinning the


pattern/template, and cutting out the fabric.


★ Discuss with the children the purpose and the user of the money container.
★ Ask the children to draw up a simple design specification eg it must be small, keep the money safe, 


have compartments. Ask them to put the list of points in order with the most important ones
coming first.


★ Encourage the children to draw or model their ideas using inexpensive fabric or paper, then choose the
most appropriate material for the intended user. Make a final drawing indicating fabric and fastenings
to be used, simple measurements and techniques.


★ Ask the children to write a simple action plan.
★ Remind the children about a seam allowance when making their pattern/template and to avoid fabric


wastage when cutting.
★ Encourage the children to review their progress and explain any changes that have been made. How well


is this working? Is it what the user wants? What could we do to make it better? How could we improve
the way it looks? Feels? Opens? Closes? What do you need to change? What effect will this have?


★ Encourage the children to evaluate the finished bags or purses by testing in use, discussing strengths
and areas for development of both appearance and function and encouraging children to suggest
improvements. Does the container meet the criteria? How have you tested the container? Would it do
the job better if it were better made? How could it be better made?


★ Discuss with individuals what they have learnt from the project and agree some goals for the next 
design and technology activity.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a money container for themselves or someone else


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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Moving Books 

Mechanism (QCA)


Moving Books Mechanism (QCA)


ABOUT THE UNIT


This unit develops the popular activity of making greetings cards and the moving picture made in key stage 1. Children research the


content of the book and design and make a book that is finished to a high standard, with pages that incorporate moving parts,


including linkages and levers.


Children gain an understanding of linkage-type mechanisms through investigating a range of products eg books or greetings cards.


Through focused practical tasks, children develop further skills and understanding relating to the construction and assembly of a


range of simple mechanisms that can be incorporated into a book with moving parts. The children develop their ability to work in


groups as they make decisions about the book and share out tasks.


This unit can be adapted by using an alternative context for the children’s designing and making assignment eg a puppet, a display, 


a poster or a greetings card with moving parts. It may not be appropriate to repeat the same context as Unit 1A ‘Moving pictures’.


EXPECTATIONS
at the end of this unit


most children will: be able to use ideas gained from investigating a variety of products and will have
increased their repertoire of skills and techniques; have used tools safely to design and
make pages, incorporating levers and linkages, for a book finished to a high standard;
have developed skills in making a range of simple mechanisms; have been able to 
work as part of a group; have been able to evaluate, in use, both their own and
others’ products


some children will not have made have suggested a way of working and produced a page of a book incorporating one 
so much progress and will: type of movement


some children will have have produced step-by-step plans for the production of their chosen designs; have 
progressed further and will: combined several types of mechanisms within their book pages; have evaluated their


ideas systematically and made on-going modifications; have created a product that
functions well and is visually effective


Unit 4B  Storybooks
Focus – control: mechanisms


PRIOR LEARNING


It is helpful if the children have:


• learnt about hinges and sliders
• used different joining and cutting


techniques with paper and card
• used basic cutting tools suitable for a


variety of paper and card


This unit builds on Units 1A ‘Moving
pictures’, 3A ‘Packaging’ and 
3D ‘Photograph frames’.


VOCABULARY


In this unit, children will use words and
phrases relating to:


• designing eg model, mock-up, plan,
fit for the purpose


• making eg fold, adhesive, scoring,
cutting, joining, temporary fixing,
permanent fixing


• knowledge and understanding 
eg linkage, lever, pivot, flexible,
shape, joint, hinge, area, surface,
covers
– types of movement eg rotary,


linear


RESOURCES


• a collection of books which have 
pop-up and moving parts


• other products which include linkages
eg toys, squeezy kitchen mops


• examples of pop-up and moving
mechanisms made beforehand


• squared paper, coloured paper and
card, paper fasteners or binders, 
paper straws


• PVA glue, glue sticks, masking tape
• thick corrugated card and drawing


pins for modelling ideas
• scissors, craft knives, cutting mats,


safety rulers, hole punch, wavy line
cutters, perforation cutters


• computer and printer with graphics 
or word processing programY
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LEARNING OUTCOMES POINTS TO NOTE


• recognise products that contain linkage-type mechanisms and can
describe how they work and the movement produced


• explain why a particular mechanism has been used and the way it
works for the intended purpose


• use technical vocabulary to describe the properties of materials and
mechanisms eg lever, linkage, pivot


• cut and shape materials and components with some precision, to
enable their mechanism examples to work


• produce a range of different mechanisms and develop an
understanding of how they work


• have knowledge of a range of fonts and graphic techniques, which
are suitable for different purposes 


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• identify the audience and purpose for their books
• illustrate alternative ideas for their books using drawings and models,


and make choices between them
• produce an outline plan that identifies the main stages in making


their books, and list the tools, materials and processes needed
• identify what is and what is not working well in their books and what


makes a quality finish


Links to this unit
Design and technology: Unit 5C ‘Moving toys’


Science: Units 4E ‘Friction’, 6E ‘Balanced and unbalanced forces’


Information technology: Units 3A ‘Combining text and graphics’, 4B
‘Developing images using repeating patterns’, 5E ‘Controlling devices’


Mathematics: Number (consecutive, alternate, sequence, predict, rule)


Literacy: Link this unit to work on texts where children identify an
audience for a particular genre of writing or their own work,
considering the effect this has on the use and organisation of language


Speaking and listening: Teach the children an approach to reviewing
their progress orally eg recalling the original idea, summarising what has
been done, giving opinions on progress


Art: Using visual elements eg colour, shape, texture


Content 
• Other items which incorporate linkages could be investigated eg toys,


squeezy-type kitchen mops.


• A chart may be useful for children to record the results of their
investigations.


• The different ways of making linkage-type mechanisms can be
recorded on a worksheet.


• The children should save their paper models for reference and for
display purposes as an important aspect of designing.


• Graphics and/or text from a computer program could be incorporated
into the book designs.


• Ensure that children know that their books should have a good-
quality finish – and allow enough time to achieve this standard.


• The books should be evaluated through use and therefore evaluation
of the final product may be some time after the books have been
finished.


Class management
• Introductions, IDEAs and FPTs can be carried out as whole class


sessions or as group work.


• Planning of the books should be carried out as group work (between
four and six children) as the children have to make decisions
collectively. The making stage can be carried out individually.
A ‘storyboard’ might be a useful planning tool. For slower workers,
ready-made pictures cut from magazines can be used. Also the use
of a photocopier to produce repeat backgrounds can save time.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following point should be noted:


• ensure that children are closely supervised when using sharp tools 
eg craft knives


Out-of-school activities and homework
Children could be encouraged to develop their making skills through
making other moving books, pictures or cards. They might use time at
home to work on illustrations or write parts of the text. Children could
develop their understanding of mechanisms through drawing products
found at home. Encourage children to go and look in their local card
shop or book shop.


Unit 4B  Storybooks


CHILDREN


• to investigate and evaluate products
with lever and linkages systems, in order
to learn how they function


• to relate the way things work to their
intended purpose


• to use appropriate technical vocabulary
to describe materials and mechanisms


• to measure, mark out, cut and shape a
range of materials, using appropriate
tools, equipment and techniques


• to join and combine materials and
components accurately in temporary
and permanent ways


• how simple mechanisms can be used to
produce different types of movement


• how to use simple graphical
communication techniques


• to explore, develop and communicate
aspects of their design proposals by
modelling their ideas in a variety of ways


• to develop a clear idea of what has to
be done, planning how to use materials,
equipment and processes, and
suggesting alternative methods of
making, if the first attempts fail


• to evaluate their design ideas as these
develop, indicating ways of improving
their ideas and to evaluate the book
against the original design criteria


■ Provide a collection of products eg books and greetings cards with pop-up and moving parts for
children to investigate. Discuss the designs with the children. Why do you like/dislike them? What is
moving? In what way does it move? Why are moving parts used? How are the mechanisms made?
How do they work? How many different parts does it have? What movement is produced? Why has
that mechanism been used? How are the moving parts joined together?


■■ Discuss the processes used to decorate the cover and pages of the books, identifying the simplicity or
complexity of the designs.


■■ Discuss the wording, layout and style of the text used on the cover and throughout the books.


■ Using prepared examples, explain to the children how different types of pop-up, moving and linkage-
type mechanisms can be created.


■ Demonstrate and allow the children to try out different fonts, some simple graphics and/or collage
ideas which might be suitable for decorating the cover and pages of their books.


■■ Demonstrate skills eg accurately measuring, marking out, cutting, folding, scoring, using a hole punch,
using paper clips, using glue and tape.


■■ Children could model different types of pop-up mechanisms using paper, masking tape and glue.
■■ Children could model different types of moving and linkage-type mechanisms using strips of card,


pieces of corrugated card, paper fasteners and drawing pins or map pins.


★ Explain to the children that their task is to design and make a storybook with moving parts. The pages
of the book are to incorporate mechanisms eg pop-up, sliding parts and linkages.


★ Ask the children to think carefully about the type of book they might make. Who will use it?
What will be the storyline? Why will moving parts be useful in the story? What type of mechanisms
may be included?


★ The children will need to decide how many pages their book will have, and how the pages and cover
are to be assembled.


★ The children should make an outline plan with drawing or writing to show who will do each task and
the order in which they intend to make the book.


★ Encourage the children to keep their designs as simple as possible but encourage a high-quality finish. 
★ Encourage them to model their ideas eg making paper models of pop-up designs and card strips


attached to corrugated card for linkage-type mechanisms.
★ Evaluate the books in use, highlighting strengths and discussing improvements that could be made.


Ask them to compare their products with commercially made ones.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a storybook that has moving parts for a particular purpose


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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SECTION 1


learning context


1


design context


learning purposes


Pop-up cards and books are fascinating.
They appeal to children and grown-ups
alike. They vary immensely in terms of
sophistication and complexity. The most
basic card with a single, simple
mechanism can make us smile, while a
complete book with many different
complicated mechanisms can leave us in
awe at the precision and power of paper
engineering. The children in your class
will be excited by the possibilities they
see as they learn how to construct the
mechanisms they need to tell their
particular story. They will be able to
choose the audience and the content of
their book.


In this unit children will learn:


t about pop-up books and why they are
so popular; (Session 1)


t how different card mechanisms create
different sorts of movement;


(Session 1–4 )


t about the accurate cutting, scoring,
folding and joining techniques needed
to produce working, reliable card
mechanisms; (Sessions 2–4)


t to develop different graphic styles and
match these to the needs of different
audiences; (Session 5)


t to match card mechanisms to the
movements they want to achieve in
their book. (Session 6)







SECTION 2


tasks for learning


the small tasks
the focused practical tasks


the big task
the design and make task


2


1 Investigating pop-up books
40 minutes


2 Exploring the box fold and the mouth
fold 60 minutes


3 Exploring the slider and the lift up flap
30 minutes


4 Exploring the  rotator and  the paper
spring 60 minutes


5 Exploring illustration style
30 minutes


6 Writing the specification
40 minutes


The children will work in small groups,
and each group will make a pop-up book
that will intrigue, amuse and inform
particular readers. The readers may be
the children themselves or another
identified group.


60 minutes


The evaluation 40 minutes


Unit review 20 minutes


the mechanism is very simple.
The use of strong colours and
bold features give visual impact.
The pop-up mechanism, the
background, the pop-up picture
and the foreground are all part
of the monster face.







SECTION 3


children’s decisions


design decisions


3


The children can decide on the following:


t who the pop-up book is for


required learning in Session 1,


design decision made in Session 6;


t what the book is about


required learning in Session 1,


design decision made in Session 6;


t what mechanisms the book will have


required learning in Sessions 2–4,


design decision made in Sessions 6 and 7;


t how many pages the book will have


required learning in Sessions 2–4,


design decision made in Session 6;


t where the moving parts will be on
each page


required learning in Sessions 2–4,


design decisions made in Session 6;


t what kind of illustrations the book will
have


required learning in Session 5,


design decision made in Sessions 6 and 7.







investigating pop-up books


4


SECTION 4


teaching the unit


suggested timing
40 mins


session
one


Teacher input


Explain to the class that they will work in
groups of four to produce a short pop-up
book. Tell them that they will be working in
groups because even a short pop-up book
is a very big job for one person. Each group
will be responsible for deciding who their
book is for and what the book will be about.
Explain that each person in the group will
be responsible for one or two double pages
in the book. So the shortest book will have
four double pages and the longest will have
eight double pages. Whatever its size it
will have an illustrated cover both back and
front. Now show the class some examples
of pop-up cards and books pointing out
how the pop-ups move. Pass the books and
cards around the class and ask for
comments on how they might work.


Ask children to bring in a range of pop-
up cards and books – allow at least one
week for a collection to build up. Put the
cards and books on display so children
can looked to see how they work and
how they are illustrated.


Pupil activity


Tell the children to work in groups of four
and discuss the following:


t who the pop-up book will be for;


t what the pop-up book will be about;


t what each double page might show;


t what might go on the front cover;


t what might go on the back cover.


At the end of the discussion each group
should make a short presentation to the
class summarising their discussion. Each
group should produce a short written
summary of their ideas, which can be put
on display for future reference.


Resources


Stimulus: a selection of pop-up
cards and books;


Consumables: paper;


Tools: pencils.


Health and safety check


Discuss the hazards and risks involved in working as a group and how the risks can be controlled by
the way the children behave and treat one another.  Discuss the hazards and risks involved in
examining the pop-up books and how these risks can be controlled by being careful.
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exploring the box fold and the mouth fold
suggested timing
60 mins


session
two


SECTION 4


teaching the unit


Teacher input


Show the class how to make a box fold and a mouth fold as shown below.


A box fold


take two pieces of thin card of the same size


fold one of the pieces in half so
that the short edges meet


mark on fold and cut as
shown


fold the flap over both ways
between the cuts


unfold the flap and open the card
pinch along middle fold
either side of flap to
crease it the other way


push flap down with finger, as shown. Close
card carefully and smooth it flat. When
opened the flap makes a box shape


fold the second piece of card
and glue behind to make
backing. Be careful to line up


stick a picture as shown so that
it stands up when the card is
opened
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exploring the box fold and the mouth fold (continued)


session
two


SECTION 4


teaching the unit


A mouth fold


take two pieces of thin card of the same size


fold one of the pieces in half so that
the short edges meet


mark on fold and cut as
shown


make pencil marks at equal
distances from the cut


fold each way along both lines to
make two triangular flaps


pinch along middle fold
either side of flaps


open paper and lay flat; use a finger to push
down both triangular flaps. This makes diamond-
shaped hole as shown


close card and smooth to flatten
triangular flaps inside


draw a line from the end of the cut
to each mark







7


exploring the box fold and the mouth fold (continued)


session
two


SECTION 4


teaching the unit


Pupil activity


Explain to the class that each group
should try to make two examples of each
mechanism and should illustrate them
using cutouts from different magazines. In
this way the children will become familiar
with the mechanisms and see different
styles of illustration. Tell the class that the
mechanisms will be put on display for
future reference.


Resources


Consumables: magazine pages, coloured and white paper and card; adhesive – PVA glue or
glue sticks, Sellotape/masking tape, felt pens and pencil crayons, wool and
fabric materials, etc., split pins and paperclips;


Tools: scissors, rulers, hole punch, work mats, compasses, set squares, an old ballpoint
pen for scoring.


Health and safety check


Discuss the hazards and risks involved in using scissors, rulers, glue, felt tip pens, crayons and scrap
fabric and how these risks can be controlled by being careful and using the correct procedures.


fold the second piece of card and glue behind
lining up folds carefully. Draw a picture around
the mouth


when opened, flaps open and close together
like a mouth/beak
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exploring the slider and the lift-up flap


session
three


SECTION 4


teaching the unit


suggested timing
60 mins


Teacher input


Show the class how to make a slider and a lift-up flap as shown below.


A slider pop-up
take two pieces of thin card, the size of one page


A lift-the-flap pop-up


take two pieces of thin card, the size of one page


on one piece, cut out and stick on a
picture of a face. Decide which part of
the picture will change, e.g. mouth


mark and cut lines as shown for
sliding element of pop-up.
(Teacher assistance will be needed)


measure and cut a strip of card to fit
the slots, long enough to protrude from
the edge of the page


fix a tab onto the end of the
card strip


draw two expressions on strip for
mouth to change picture


thread slider through slots. Push or pull to
change picture. Glue on backing card – take
care not to inhibit slider with glue


mark out card  and cut flaps in the
required position to suit the picture


cut out a picture slightly larger
than the opening, to suit the
page design


fold back flaps and crease fold to
form a hinge
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exploring the slider and the lift-up flap (continued)


session
three


SECTION 4


teaching the unit


affix picture in place behind opening, using
adhesive tape. Draw background on main sheet


Pupil activity


Explain to the class that each group
should try to make two examples of each
mechanism and should illustrate them
using cutouts from different magazines. In
this way the children will become familiar
with the mechanisms and see different
styles of illustration. Tell the class that the
mechanisms will be put on display for
future reference.


Resources


Consumables: magazine pages, coloured and white paper and card, adhesive: PVA glue or
glue sticks, Sellotape/masking tape, felt pens and pencil crayons, wool and fabric
materials, etc., split pins and paper clips;


Tools: scissors, rulers, hole punch, work mats, compasses, set squares, an old ballpoint
pen for scoring.


Health and safety check


Revisit the discussion about controlling risks  when using scissors, rulers, glue, felt tip pens and crayons.







suggested timing
60 minsexploring the rotator and the paper spring


session
session
four


SECTION 4


teaching the unit


Teacher input


Show the class how to make a rotating pop-up and a paper spring as shown below.


A rotating pop-up


take two pieces of thin card, the size of one page


on one piece of card, carefully mark
and cut an arc using compasses.
Take care not to cut through edges
of card


measure and cut a lever to fit the arc as
shown, so that a tab protrudes through it.
Fix the lever into position with a split pin
through the centre of the arc and lever


cut out the picture to
glue onto the tab


decorate the background. Rotate lever to move tab
and picture. Glue second piece of card to back of
pop-up. Take care not to inhibit moving parts


A paper spring pop-up


take two strips of thick paper, each  2 cm x 30 cm long


glue one strip over the end of the
other, so that the strips make a
right angle


fold the second strip over the
edge of the first and crease


fold the first strip across
the second strip in the
same way


10







session
four


SECTION 4


teaching the unit


11


exploring the rotator and the paper spring (continued)


Pupil activity


Explain to the class that each group
should try to make two examples of each
mechanism and should  illustrate them
using cut outs from different magazines.
In this way the children will become
familiar with the mechanisms and see
different styles of illustration. Tell the class
that the mechanisms will be put on
display for future reference.


Resources


Consumables: magazine pages, coloured and white paper and card, adhesive – PVA glue or
glue sticks, Sellotape/masking tape, felt pens and pencil crayons, wool and fabric
materials, etc., split pins and paperclips;


Tools: scissors, rulers, hole punch, work mats, compasses, set squares, an old ballpoint
pen for scoring.


Health and safety check


Revisit the discussion about controlling risks  when using scissors, rulers, glue, felt tip pens and crayons.
Discuss the hazards and risks involved in using hole punches and paper fasteners and how these risks
can be controlled by being careful and using the correct procedures.


continue to fold strips back
over each other to form a
paper spring


continue until the paper runs out.
Glue down last flap. Trim off extra
paper from other strip


draw spring picture onto card and
glue to top of spring


glue other spring end onto the main picture,
e.g. eyes on a monster
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suggested timing
40 mins


session
five


exploring illustration style


SECTION 4


teaching the unit


Teacher input


Tell the class that they can use different
methods to illustrate their pop-up book –
pictures cut from magazines, photocopies
of pictures from books, images from
computer clip-art, their own drawings.
Explain that they are going to think about
the sort of illustration style they will need
for their pop-up books. Collect a range of
mechanisms from the previous sessions
that show different styles. Ask the class to
comment on which they like and which
they don’t. Ask them to say why. This may
be because of poor construction rather
than poor illustration and pointing out the
distinction will help them understand the
importance of both careful making and
appropriate illustration.


Pupil activity


Each group should make a collection of
images that show the style they want to use
to illustrate their pop-up book. At the end
of the discussion each group should make
a short presentation to the class summarising
their discussion. Each group should put their
collection on display for future reference.


Resources


Stimulus: magazine pages for
cutting up, computer
clip-art to print out, photocopies of images, drawings;


Consumables: paper;


Tools: pencils, scissors.


Health and safety check


Revisit the discussion about controlling risks when using scissors.







Teacher input


Remind the class of the discussion each
group had in Session 1 and refer to the
display of their initial ideas. Tell them that
the questions they will need to consider
are the following.


t Who is this pop-up book for?


t What will this pop-up book be about?


t What mechanisms will the book have?


t How many pages will the book have?


t What kind of illustrations will the book
have?


t Where will the moving parts be on
each page?


Tell them that they need to discuss the
questions in their groups and must agree
answers to all of them before they can
write their specification.
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suggested timing
40 mins


session
six


writing the specification


SECTION 4


teaching the unit


Pupil activity


Each child should complete a
specification sheet. The sheets for all
members of a group should look similar
as they should have agreed the design
decisions together. There is a ready-to-
copy ‘Pop-up specification’ sheet
available. They will probably need to
draw out page plans in rough before
agreeing on the final formats.


Resources


Stimulus: displays of ideas from Sessions 1 and 5;


Consumables: paper, ‘Pop-up specification’ sheets;


Tools: pencils.


Health and safety check


Tell the class to remind themselves about controlling risks when producing pop-up mechanisms as this
will be good preparation for the time when they will be making their own pop-up books.
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suggested timing
60 mins


session
seven


the big task: making the pop-up books


SECTION 4


teaching the unit


Teacher input


Show the class how to construct the pop-
up book from the double pages as shown
below. Each group will then be able to
complete their pop-up book.


take a piece of card the size of the open book


fold the card in half so that short edges meet to form the cover


order the pages and glue
back to back


Resources


Stimulus: ‘Pop-up design specification’ sheets from previous session;


Consumables: magazine pages, coloured and white paper and card, adhesive – PVA glue or
glue sticks, Sellotape/masking tape, felt pens and pencil crayons, wool and
fabric materials, etc., split pins and paperclips;


Tools: scissors, rulers, hole punch, work mats, compasses, set squares, an old ballpoint
pen for scoring.


Health and safety check


Revisit the discussion about controlling risks when using the tools and materials available for making
the pages of pop-up books.


Pupil activity


Once they have checked their
specification sheets to remind themselves
of their design decisions, each group can
produce the double-page pop-ups that
will form the book.


Extension work


Children who finish early or who need an
extra challenge could be asked to do the
following.


t Design and make a pop-up card for a
particular person and a particular
celebration.


t Design and make a new kind of
mechanism for a pop-up.
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suggested timing
40 mins


session
eight


evaluating the final product


SECTION 4


teaching the unit


Teacher input


Tell the children in each group to swap their
pop-up book along with its specification with
another group’s book and specification.  Each
group should then evaluate a pop-up book
with reference to its specification using the
following questions.


t Is it about the subject decided in the
specification?


t Does it use the mechanisms decided in
the specification?


t Are the moving parts on each page
where they were planned to be?


t Does it have the sort of illustrations
decided in the specification.


t Does it have the number of pages
decided in the specification?


t Does it look like it was designed to
look?


t Will it appeal to the person it was
designed for?


t Could it be made to look better?


t Could it be made to work better?


t Could it be made to work more reliably?


t Could it be made to last longer?


t Could it be made safer?


Pupil activity


Each group should write a summary of their
evaluations, which they then return with the
pop-up book plus specification to the group
who designed and made it. There is a
ready-to-copy ‘Pop-up evaluation’ sheet
available that they could use. Each group
then considers the evaluation of its pop-up
book and makes a short presentation to the
class commenting on it, and saying how
they might improve their book.


Resources


Stimulus: finished pop-up books,
‘Pop-up specification’ sheets;


Consumables: ‘Pop-up evaluation’ sheets, paper;


Tools: pencils.


Health and safety check


Discuss the hazards and risks involved in using pop-up books and how these risks
can be controlled.
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suggested timing
20 mins


session
nine


unit review


SECTION 4


teaching the unit


Teacher input


Explain to the class that it is important to
think about how to get better at design &
technology and that they can do this by
discussing the following questions.


t What did you learn about pop-up
books?


t How did you learn that?


t What did you find difficult about this
project?


t What did you get better at?


t Did anything surprise you about the
way pop-ups are made?


t Did your team work well together?


t How could you have worked together
more effectively?


Pupil activity


The children should discuss the questions
in groups and when they have finished
you should ask each group to make a
short report to the class. The class should
agree a target for improvement based on
these reports for their next design &
technology unit.


Resources


Stimulus: some of the original selection of pop-up books on display;


Consumables: paper;


Tools: pencils.


Health and safety check


Discuss whether the class used hazard recognition, risk identification and risk control to design and
make safely.
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Sessions 1 and 2 Session 3 Session 4 Sessions 5-7


illustrated, fold, crease, slide, flap,  tap, push rotate, spring, centre, path of travel, specification,
score, mark and pull levers, linkages, split pins, three- evaluation,


dimensional, two-dimensional improvement


                   Stimulus materials    Consumables materials    Tools


Session 1 a selection of pop-up cards paper pencils
and books


Sessions magazine pages, coloured and scissors, rulers, hole punch,
2-4 white paper and card, PVA glue work mats, compasses,


or glue sticks, Sellotape/masking set squares, an old ball-
tape, felt pens and pencil crayons, point pen for scoring
wool and fabric materials, split
pins and paperclips


Session 5 magazine pages for cutting up, paper pencils, scissors
computer clip-art to print out,
photocopies of images, drawings


Session 6 display of ideas  from Sessions paper, ‘Pop-up specification’ pencils
1 and 5


Session 7 ‘Pop-up specification’ sheets magazine pages, coloured and scissors, rulers, hole punch
from previous session white paper and card, PVA glue work mats, compasses,


or glue sticks, Sellotape/masking set squares, an old ball-
tape, felt pens and pencil crayons, point pen for scoring
wool and fabric materials, split
pins and paper clips


Session 8 finished pop-up books, ‘Pop-up ‘Pop-up evaluation’ sheets, pencils
specification’ sheets paper


Session 9 some of the original selection paper pencils
of pop-up books on display


SECTION 5


resources and links


vocabulary


resources summary







18


links to other subjects


SECTION 5


resources and links


Literacy


There are many opportunities to use this
module to develop work in literacy.  The
book could be a story or it could be a
non-fiction book in the mode of The Great
Grammar Book by Jenny Mauzels and
Kate Petty.


The book could be used to illustrate a
poem that is a favourite of the group or is
written by the group in literacy.


Numeracy


There are opportunities for simple but
accurate measuring, and for developing
an understanding of how 2D shapes can
give a 3D form.


ICT


This unit uses the skills previously learned
in ICT lessons of manipulating images
and combining text with images to
communicate a message (see the QCA
ICT Scheme of Work Unit 3A ‘Combining
text and graphics’).
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Pop-up evaluation Name:


Is it about the subject decided in the specification?


Does it use the mechanisms decided in the specification?


Are the moving parts on each page where they were planned to be?


Does it have the sort of illustrations decided in the specification.


Does it have the number of pages decided in the specification?


Does it look like it was designed to look?


Will it appeal to the person it was designed for?


Could it be made to look better?


Could it be made to work better?


Could it be made to work more reliably?


Could it be made to last longer?


Could it be made safer?
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Pop-ups Design Guide


Pop-up cards and books
Ingenious pop-up images bring graphics to life and always introduce an element of surprise. A 
successful pop-up design is the result of the image, message and mechanism all working together 
effectively.


Answering the following questions will help you get the balance right.


Who is it for?
Many pop-up cards and books are aimed at the younger age group, but a pop-up 
can provide an exciting way to convey information to adults.


You must be clear about the type of person you are designing for.  An 
understanding of things they find appealing or amusing will help you decide on a 
style and theme for your design. 


PCMRT �







Downloaded from www.secondarydandt.org – the website of Nuffield Secondary  Design & Technology �


Pop-ups Design Guide


What will it look like?


Certain images have become clichéd 
and over-used. For example, an 
obvious idea for a Christmas card 
would feature a robin or Christmas 
tree. To help you devise an imaginative 
and original pop-up, it is important 
to research the theme and use 
brainstorming exercises to discover a 
richer source of images.


Give careful thought too the style of 
decoration of your design and the 
effect that you want to create. A pop-up 
storybook could use bright colours and 
an amusing cartoon style to encourage 
a child to learn to read, whereas a get 
well card for an elderly person would 
require a more gentle, cheerful style.


Remember that too much  decoration 
may distract from the three-dimensional 
image. A pop-up can look impressive 
left quite plain.


You will need to consider the appearance of the 
message or text. The style of the lettering and 
the layout of the words should be attractive, but 
also suit the image of the pop-up design.


How will it work?
Pop-ups use a variety of different 
mechanisms. Some are very complicated, 
but even the most basic can have a lot of 
visual impact. It is useful to study pop-
up books and cards and analyse how 
they are constructed. You can adapt a 
mechanism for your own design. You will 
find instructions for pop-up mechanisms 
opposite.


PCMRT �
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Pop-ups Design Guide


Card mechanics
Here you will find techniques to help you make 
card and paper mechanisms for pop-ups.  You 
can adapt these examples to create imaginative 
designs of your own.


Materials
Papers and card can be bought in a wide range of 
colours, textures, thicknesses and weights. This brief 
guide will help you decide on a suitable thickness of 
material.  You will find more detailed information in 
the Paper and Card Chooser Chart.


The backing sheet on which the pop-up is built 
should be strong enough to open without buckling. 
For pop-ups that involve a lot of stresses and 


strains, use a rigid, heavy weight of card, such as 
mounting board. For the pop-up design, you can 
use thick paper, such as cartridge paper, or thin 
card. Card that is too thick will be too bulky to fold 
flat and thin paper will not keep its shape when 
the page is opened.


Decoration
Take care when using water-based paints to 
colour your design. Too much moisture will wrinkle 
the surface of paper and cause thin card to warp.  
You can achieve effective results with markers, 
pencil crayon and pastels, or use a colour 
photocopy of your original artwork.


Scoring and folding
Scoring makes it easier to produce a neat fold. Using a metal ruler as a guide, run the tip of 
a scalpel along the line of the fold. Only the surface of the card should be cut (do not cut too 
deeply or the card will break). The card is then folded away from the score line so that it can 
open slightly along the cut. You will find that the card bends and folds accurately. Remember 
that paper and card will fold more smoothly with the direction of the grain.


1	 A	pop-up	design	with	scoring	lines		
	 (-	-	-	-	-)	and	cutting	lines	(_____)


2	 Just	fold	and	the	castle	‘pops	up’


3	 Adding	extra	detail.	Can	you		explain		
	 why	the	tower	can’t	be	included	in	the		
	 original	piece?


PCMRT �


Remember – when using a 
sharp knife or scalpel with 
paper or card take great care!







Downloaded from www.secondarydandt.org – the website of Nuffield Secondary  Design & Technology �


Pop-ups Design Guide


Pop-up mechanisms


The V fold
This is a simple but versatile mechanism. The pop-
up images are attached to the page by means of 
V-shaped flaps or an inverted V shape, depending 
on the effect that you wish to create.


1 Apply glue to the undersides of the tabs and 
attach them to the backing sheet so that the 
point of the V touches the central fold line.


2  If the angle of the V is 90 degrees, the pop-up 
will stand vertically when the card is open. If 
the angle of the V is less than 90 degrees, it 
will lean backwards, but if it is more than 90 
degrees, it will lean forwards.


The pop-up box
This design is based on the V-fold mechanism. 
The hollow box shape can be modified to create all 
sorts of objects.


1 Scale up the diagram to the required size.  
Cut it out and score along the fold lines.


2 Apply glue to the end tap and fold to join the 
sides of the box. Making a square ‘tube’.


3 Apply glue to the lid tabs. These will look 
neater if they are attached to the inside of the 
box – but will have more strength if they are 
glued to the outside. You will have to decide 
which is more suitable for your design.


4 Fold back the base tabs inwards and glue 
these to the backing sheet using the V-fold 
technique.


PCMRT �
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Layered mechanisms
This mechanism is based on parallelograms and 
involves accurate measuring, but, again, is quite 
simple to make.


The single layer
1 Cut a strip of card, allowing for glue tabs and 


fold as shown checking that the pop-up will not 
protrude outside the card when it is closed.


2 Find the correct position by holding the strip 
in place with paper-clips. All parts should be 
parallel to one page or the other. Mark the 
position for gluing with a pencil.


3 Glue taps in place. The pop-up design can be 
glued onto the moving layer.


Floating layers
This mechanism 
uses a similar 
construction 
technique 
to 
multiple-
layer 
pop-ups. The 
layers are positioned 
to support a design that 
spans the page, increasing the 
impression of depth.


Incised mechanisms 
Using this mechanism, you can create quite 
complicated designs from one piece of card with 
no gluing.


1 Mark in pencil the central fold line on the 
backing sheet.


2 Draw the layer mechanisms at 90 degrees to 
the central fold.


3 Position as shown in the diagram. Rub out the 
pencil central fold line on the layer.


4  Measure AB (the distance between the short 
end and the central fold).


5  Mark the same distance at the other end. This 
line will be formed into a fold on the finished 
mechanism.


6 Now cut and fold your drawing to create a 
layer mechanism from one sheet of card.


This technique can be used to produce a multiple-
layer effect or to create the whole pop-up design.


PCMRT �


Multiply layers
1 Cut two or three strips of card of different 


lengths. The length will depend on the size of 
your card. Allow for glue tabs.


2 Hold in position with paper-clips. Check that the 
layers are parallel and that the pop-up will not 
show when the card is closed. Mark the correct 
positions with a pencil.


3 Glue the tabs in position. Glue the pop-up 
designs onto the individual layer mechanisms. 
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Pop-ups Design Guide


Mechanisms that produce movement


The sliding mechanism


Linear movement can be produced using a sliding 
mechanism.


1 Cut a slot in the card backing sheet, in the 
direction of the required movement.


2 Fold two small pieces of card in half and pass 
these through the slot – as shown.


3 Cut a strip of stiff card as pull tab. The length 
will depend on the size of your card.


4 Glue this to the back of the two smaller pieces.


5 Near the edge of the card, attach a guide for 
the pull tab.


6 The image that is required to move can now be 
glued to the front of the two small pieces of card.


The rotary mechanism


This mechanism will give a circular or rotating 
movement.


1 Cut a 10 mm hole in the backing card at the 
centre of the circular movement.


2 Use another piece of card and cut a 30 mm 
diameter circle. This can be cut to act as 
gluing tabs. Mark out and cut as shown in the 
diagram.


3 Stick the centre circle of the tabs to the image 
that is required to move.


4 Now cut a circle of card that is large enough to 
protrude beyond the backing card. Push the tabs 
through the hole and glue them to the centre of 
the disc.  This will provide a wheel to turn the 
image on the front of the card.
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Photo Frames Structures (QCA)


ABOUT THE UNIT


In this unit, children learn about stiffening materials and making stable structures through the context of free-standing photograph


frames. The unit uses readily available materials and examples. Children might design a product for their own use or as a gift for a


particular user.


The unit could be adapted by using a picture or by making a frame to display a special piece of work.


This unit is an appropriate alternative to Unit 3A ‘Packaging’.


EXPECTATIONS


at the end of this unit


most children will: have gained an understanding of ways in which structures can be made stable,


recognising conflicting demands on the structure; have designed and made a complete


personalised free-standing photograph frame, appropriate for a particular person


some children will not have made have a limited understanding of ways in which structures can be made stable; have 


so much progress and will: made, with support, a free-standing photograph frame


some children will have have considered a greater range of ways of making structures stable, justified their 


progressed further and will: choices when making their frames and created a frame that matches their design


criteria; have considered a variety of ideas for shape, finish and appearance and will


have drawn some of these before making; have evaluated their frames in relation to


their design criteria


Unit 3D  Photograph frames
Focus – structures


PRIOR LEARNING


It is helpful if the children have:


• used construction kits


• used a range of cutting and joining


techniques


This unit builds on Units 1A ‘Moving


pictures’, 1B ‘Playgrounds’, 1D ‘Homes’


and 2C ‘Winding up’.


It also builds on Science Unit 2E ‘Forces


and movement’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg user, choice,


decoration, quality, component


parts, purpose


• making eg planning, order, rolling,


layering, cutting, finish, board


• knowledge and understanding 


eg stable, free-standing, stiffen,


frame, sturdy, reinforce, quality,


distance, near, close, wide, narrow,


deep, shallow, thick, thin


RESOURCES


• examples of stable structures eg mug


tree, tripod, stool, music stand


• examples of free-standing 


photograph frames


• camera and film


• variety of construction kits, suitable


for developing understanding of


structures


• materials for decoration eg paint,


fabric, colour magazines for 


collage, sequins


• newspaper, board, thick card, thin card,


recycled card eg cereal-packet card,


acetate sheets eg overhead


transparencies, squared paper


• PVA glue, masking tape, paper clips,


scissors, snips, pipe-cleaners
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LEARNING OUTCOMES POINTS TO NOTE


• know why it is necessary for structures to be stable
• know how the examples of free-standing structures have been 


made to stand up by examining familiar or similar products
• identify component parts of the photograph frames and describe


what each is for
• understand the principles of triangulation in simple structures
• compare photograph frames by talking about their features


• describe ways of making strong and stable structures
• know how to strengthen paper and card in different ways
• select and use appropriate joining techniques


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• suggest how they can make their frame into a personalised gift
• show evidence of their learning in making a strong and stable 


photograph frame
• show design ideas through drawings with labels
• talk about their work and evaluate their frame according to their


design criteria


Links to this unit
Design and technology: Unit 4B ‘Storybooks’
Science: Unit 3C ‘Characteristics of materials’
Information technology: Unit 3A ‘Combining text and graphics’
Mathematics: Number (add, increase, decrease), measurement
(standard measures, centimetre, millimetre, metre)
Art: Experimenting with visual elements, eg pattern, shape, colour


Content
• The children should have opportunities to look at a variety of frames


including ones the teacher has made using paper and card. Try to
find examples that show a variety of ideas. 


• Give children time to experiment with ways of making small pieces of
board stand up as prototype frames.


• There is often confusion between ‘strength’ and ‘stiffness’. ‘Stiffness’
is to do with how easy it is to bend or stretch something; ‘strength’ is
to do with how easy it is to break something.


Class management
• A wide range of joining techniques could be used, but for


manageability it may be easier to limit this eg only masking tape,
paper clips and PVA glue. Paper clips can hold frame stands that are
glued on whilst they dry.


• Prepare the frame shapes as board can be difficult to cut from a 
large sheet.


• Varnishing over the paint will create a good finish but this would
need to be done by an adult in a well-ventilated area.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• care should be taken with photograph frames that contain glass


• precautions will need to be taken if varnish is used. Check product
instructions carefully


Out-of-school activities and homework
There are opportunities for children to investigate free-standing
structures at home and to make labelled drawings.


Ask children to draw a kitchen stool, chair or clothes airer.


Unit 3D  Photograph frames


CHILDREN


• why it is important for structures to 
be stable


• the effectiveness of triangulation 
in structures


• that some structures are made stable 
by having a wide base


• to disassemble and evaluate familiar
products


• ways of making stable structures
• ways of strengthening paper
• to evaluate different joining methods


• to consider who they are designing for
• to implement their prior learning 


about stiffness and stability into their
design proposals


• to make drawings with labels when
designing


• to evaluate their product against their
original design criteria


■ Ask the children to investigate a collection of free-standing items eg mug tree, music stand, tripod.
Why is it important that they are strong and stable? How are different products designed to be strong
and stable? What would happen if the music stand had two legs instead of three? Highlight the fact
that some products are made stable by having a wide base.


■ Show the children a variety of photograph frames and ask them to identify how they are able
to stand up.


■ Ask the children to compare the frames in terms of different features eg how it stands up, how it looks,
how easy it is to put a photograph in, how well it displays the photograph. Who would use it? 
What kind of picture is it for? Where would it stand?


■■ Provide opportunities for children to discuss the component parts of the frames and what each is for.
Ask the children to draw one or two of the frames from different views and to label the component
parts and their purposes.


■■ Discuss the frames in terms of the children’s favourites and who might like the style of different frames
eg child, grandparent.


■ Ask the children to construct stable structures using construction kits eg a chair, a bridge of given
dimensions.


■ Demonstrate to the children ways of stiffening paper and card eg by rolling, folding and layering and
encourage children to explore these along with different methods of joining eg glue, tape,
paper clips.


■■ Ask the children to investigate ways of making free-standing structures from a limited number of
pipe-cleaners.


■■ Provide the children with a small piece of board and ask them to investigate ways of making it stand 
up using paper.


★ Discuss with the children who their frame is being designed and made for eg a frame containing a
photograph of them as a gift for a relative or friend. With the children, list some shared criteria. What
will your frame need to do in order to be successful?


★ Encourage the children to consider how they are going to make their frame a stable structure and how
the photograph will be fitted into the frame. How will you make it stable? How will it stand up?
Where are the weak points? How could you reinforce them?


★ Ask the children to draw and label how they would like their design to look considering the basic
frame shape that they will be given and the user’s preferences in colours and designs, as well as how it
will stand up.


★ Discuss the order in which the children will do things.
★ Arrange for the children to take photographs or choose pictures to go in their frames.
★ Encourage a good quality of finish.
★ Ask the children to evaluate their frame according to the shared criteria and their original design


criteria. How could it be made better? How does it meet the needs of the user?


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a free-standing photograph frame for a particular person


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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Emley Moor Tower in Huddersfield 
is 330.5m high and is the tallest 
freestanding structure in the UK.


Build the tallest tower you can 
from a single sheet of A4 paper.


Bridgewater Place in Leeds 
is 110m high and is the tallest 
building in Yorkshire.


You may 
use scissors 
but no glue, 
sticky tape 
or other 


materials. 


Tallest towerBridges and structures


Is the tallest tower 
the best tower?







You may 
use scissors 
but no glue, 
sticky tape 
or other 


materials. 
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Build the 
longest 
bridge 
you can 
from a 
single 
sheet of 
A4 paper.


Longest bridgeBridges and structures


Bridges are everywhere; over roads, 
over rivers and canals, spanning 
estuaries and joining islands to the 
mainland.


Sometimes bridges have to span 
great distances.


The Humber Bridge held the world 
record, 1410m, for the longest single 
span suspension bridge for 17 years 
until 1998.


Photos: Peter Smith Associates


It has to support 
a block of 
8 cubes 
at its 
centre.
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They use triangulation, 
suspension techniques 
and arches to achieve this.


How many cubes can you 
place near the centre 
before the bridge 
collapses?


What happens when you 
change the number of 
layers of card?


Make a bridge from card using the cut-out sheet


Now bend one piece of 
card and use it as an arch. 
How does this affect the 
strength of your bridge?


Testing bridge designBridges and structures


Engineers are challenged to 
make structures which are 
strong, light and efficient. 


Lendal Bridge
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place weights centrally place weights centrally place weights centrally place weights centrally place weights centrally


BASE


Cut along solid lines.


Score and fold along all 
the dotted lines.


Glue tabs under base.


Number of 
layers in span


Number of cubes 
supported


1


2


3


Photos: Peter Smith Associates
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Bridge construction cut-out sheetBridges and structures
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place weights centrally place weights centrally place weights centrally place weights centrally place weights centrally


BASE


Cut along solid lines.


Score and fold along all 
the dotted lines.


Glue tabs under base.







Making things work : Bridges and structures


Teacher notes


Bridges and structures


Description


This topic sets challenges which require pupils to be constructive, 
creative and think strategically about simple structures. 


Activity 1: Tallest tower


Activity 2: Longest bridge


Activity 3: Testing bridge design


Resources
160gsm craft card, 
strong contact adhesive, 
scissors, multilink cubes.


Tallest tower and Longest bridge are similar 
activities and challenge pupils, working in 
groups of 3 or 4, to create structures from a 
single sheet of A4 paper, the tallest 
free-standing tower and  the longest possible 
span between two end supports, respectively. 
For both activities provide scissors and lots of 
scrap paper and give your pupils time to 
experiment. 


You may wish to suggest strategies such as 
folding, corrugating, using ‘box’ sections, and 
cutting and interlocking sections to make a 
structure taller or longer than the length of 
an A4 sheet.


In Tallest Tower the tower which is the tallest 
may not be the ‘best’ tower. Deciding which 
is the best tower provides excellent 
opportunities to consider the data collection 
aspects of data handling. For example, marks 
could be awarded for height, stability and 
elegance. Work with the class to decide on 
the design criteria and then re-run the 
activity.


Record the design criteria and allow each group 
to give a score for each criterion. Record all the 
marks awarded by the groups on a spreadsheet 
projected on to a whiteboard or on the board.


Discuss how to aggregate the marks awarded 
fairly. Should the average of all the marks be 
found or should the highest and lowest mark in 
each category be left out? Is the mean, or the 
median score a fairer measure?


Page 1
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Making things work : Bridges and structures


Teacher notes


Bridges and structures


In Testing bridge design pupils build a 
bridge and test it to ‘destruction’ by 
adding weights until the bridge collapses. 
They add further layers to the span section 
and record the weight each trial will 
support. Finally, they change the design to 
include an arch, and re-test their bridge.


The bridge is made from the template on 
the bridge construction cut-out sheet, 
which should be photocopied onto an 
A4 sheet of 160gsm craft card or similar. 
A strong contact adhesive is needed for 
the bridge supports and your pupils may 
need extra copies of the horizontal span 
sections.


Page 2


The mathematics
All three activities offer opportunities to develop the 
group work and communication skills needed to work 
collaboratively. In both Tallest tower and Longest 
bridge pupils work strategically, plan and implement 
different design strategies and test their designs. 
The pupils will consider data collection and work with 
measures of average. Testing bridge design raises 
issues of experimental design and record keeping and 
requires the use of systematic strategies.


Lendal Bridge


Emley Moor Tower


In the first part of the activity, where only horizontal spans are used, 
encourage your pupils to conjecture how the number of Multilink cubes 
supported by the bridge will increase as each new ‘layer’ is added. 


In the second part, when testing the arch, pupils may be surprised by 
how much the strength is increased. Using two card sections, one as the 
arch and one as the span, can be about 4 times stronger than two cards 
across the top of the supports. 


Encourage your pupils to use systematic strategies to investigate the 
best combination of arches and spans to use with three, four or five 
strips of card. This could include laminating several spans using strong 
contact adhesive.
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 Moving Monsters Mechanism (QCA)


ABOUT THE UNIT


This unit helps to develop children’s understanding of control through investigating simple pneumatic systems and designing and


making a model of a monster that has moving parts controlled by pneumatics. This could be linked to stories or poems, or another


purpose. A good context is toys to amuse children who are ill in bed. The designing and making assignment requires children to


develop skills in working as part of a team.


The techniques used in this unit could be used in another context where something needs to be controlled by moving backwards


and forwards or up and down eg a tip-up truck, a jack-in-the-box, moving scenery for a puppet theatre.


EXPECTATIONS


at the end of this unit


most children will: have developed an understanding of simple pneumatic systems; have worked as part


of a team to design and make a model monster with at least one moving part


controlled by a pneumatic system


some children will not have made have developed a limited understanding of simple pneumatic systems; have needed 


so much progress and will: support in working with others to design and make a model monster with a moving


part controlled by a pneumatic system


some children will have have developed an understanding of simple pneumatic systems relating their work in 


progressed further and will: the classroom to products in the wider world; have worked as part of a team to design


and make a model of a monster that incorporates two or more moving parts


controlled effectively by pneumatic systems, taking account of available resources


Unit 3C  Moving monsters
Focus – control: mechanisms


PRIOR LEARNING


It is helpful if the children have:


• learnt how materials can be joined to


allow movement


• generated and communicated ideas


in a variety of ways


• joined and combined materials using


simple hand tools


• evaluated their work as it progresses


and at the end


This unit builds on Units 1A ‘Moving


pictures’, 2C ‘Winding up’ and 3A


‘Packaging’.


It also builds on Science Units 1E ‘Pushes


and pulls’, 2D ‘Grouping and changing


materials’ and 2E ‘Forces and movement’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg brainstorm, suggestion,


evaluate, ideas, constraints,


appropriate, graph, data, sort, order,


set, label, title, list, probable,


possible, impossible


• making eg planning, storyboard,


components, fixing, tubing, syringe,


attaching, finishing


• knowledge and understanding 


eg control, pneumatic system,


pressure, inflate, deflate, input,


output, pump, hinge, fastest,


slowest, often, always, sometimes,


never


RESOURCES


• examples of products that use air 


eg pneumatic toys, foot pump for


inflating air mattress, balloon pump


• washing-up liquid bottles, 5mm


diameter plastic tubing, balloons,


sterile syringes


• construction kits


• suitable reclaimed materials, card,


plastic sheet


• materials for finishing eg coloured


papers, paint, papier mâché, 


fabric, foil


• PVA glue, masking tape, parcel 


tape, lower temperature glue gun,


pipe-cleaners


• scissors, snips
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LEARNING OUTCOMES POINTS TO NOTE


• explain how simple pneumatic systems work using appropriate
vocabulary


• are familiar with techniques for making simple pneumatic systems
• discuss how products have been made, and how models replicate


real-life features


• construct effective pneumatic systems
• know of techniques for fixing components
• investigate ways of using their pneumatic systems with other


materials to control movement


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• work together on an appropriate idea generated through
brainstorming and discussion of the constraints


• plan the stages of their work and record these at the end of the
project in a storyboard


• work safely and accurately with a range of simple hand tools
• know how to evaluate their product as a team and suggest


improvements


Links to this unit
Design and technology: Units 4B ‘Storybooks’ and 5C ‘Moving toys’


Science: Unit 4E ‘Friction’


Information technology: Units 3A ‘Combining text and graphics’, 
5E ‘Controlling devices’, 6C ‘Control and monitoring – What happens
when...?’


Mathematics: Position and direction (opposite, along, through, middle,
edge, next to), measurement (standard, non-standard units)


Speaking and listening: Teach discussion skills to help children reach
an agreement about what is to be done and so that they can evaluate
their work eg developing a list of key questions to ask themselves,
teaching phrases like ‘could have’ and ‘if’ to signal tentative thoughts


Content
• Have examples of simple systems made up so that the children could


use them for investigation purposes before making their own.


• Make sure that the tubing is the right size and that air is not escaping
from the system. Parcel tape could be useful for sealing the
connection between the plastic tubing and the ‘squeezy’ bottle nozzle.


• When children use syringes, they may well notice that movement at 
the input is not always instantly matched by movement at the
output. This is because air is ‘springy’ and has to be squashed some
way before it starts to move.


• When attaching syringes to levers it is usually necessary to have a
flexible joint eg a card hinge to ease the movement.


• Children could use syringes of different sizes to vary the input 
and output eg a large syringe used as the input will move a small
syringe further. (See safety point below.)


Class management
• Teams of between two and four children are recommended for this


activity. The way that this is organised will depend on children’s
previous experience of teamwork. Allocate times during the
designing and making assignment when the team discusses the
progress of the work. Give the team specific tasks eg writing a list of
jobs to be done and putting them in order or identifying what is
working well/not working well.


• The designing and making assignment could be made more tightly
focused, if appropriate, with the teacher negotiating very specific
constraints and criteria. Alternatively, teachers could limit the number
of techniques introduced to the children.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• make sure components are clean and always use sterile syringes that
have not been used for medical purposes


• syringe plungers can come out with force, particularly when the
syringe being pressed (input) is larger than the syringe being
controlled (output)


Out-of-school activities and homework
Children could find out about other air-operated equipment eg
automatic doors, dentist’s drill.


Unit 3C  Moving monsters


CHILDREN


• how air pressure can be used to 
produce and control movement


• techniques for making simple 
pneumatic systems


• to compare the effectiveness of 
different systems


• to use appropriate vocabulary to
describe how things work


• how to assemble simple pneumatic
systems


• ways of fixing components
• ways of using pneumatic systems in


conjunction with simple levers to control
movement


• to explore ideas through 3D modelling


• to work as a team
• to choose an idea according to logistical


constraints of materials, time, size
• to think about their ideas as they make


progress and be willing to change things
if this helps them to improve their work


• to plan through discussion
• to work safely and accurately with a


range of simple hand tools
• to use a storyboard to record the


sequence of their work
• to evaluate as a team the product and


purpose of improvements


■ Show the children familiar objects that use air to make them work eg recorder, whistle, bicycle pump,
balloon, inflatable swimming aids, foot pump for inflating an air bed, coiled party blowers. What does
the air do? How has it been used in the design of these products?


■ Construct a simple pneumatic system by joining a balloon to 5mm tubing and then to a washing-up
liquid bottle. Encourage the children to investigate:
– What happens to the air when you squeeze the bottle?
– What happens when you let go?
– What happens if you put fabric over the balloon and then squeeze the bottle?
– Can you lift a book with the balloon?


■ Make a class collection of images of monsters for the children to refer to – real, fictional, scary or
friendly, human, animal or alien.


■■ Construct an alternative pneumatic system by joining two syringes with a piece of plastic tubing. 
Ask questions to help children investigate eg What happens when the plunger of one syringe is
pressed in? Compare the two systems and discuss their similarities and differences. (Note: take care 
as the plunger may come out with force!)


■■ Collect some small creatures eg ladybirds, woodlice and caterpillars and examine their bodies and legs
using viewers and/or magnifying glasses.


■■ Collect toy or model animals and creatures. Discuss how they have been made, in particular, how the
colouring, markings and texture of the body parts have been replicated.


■ Demonstrate techniques for assembling the two pneumatic systems used in the IDEAs.
■ Show children how balloons or syringes can be used in conjunction with simple levers to control


movement eg 
– place the balloon in a small box with a lid so that when inflated it raises the lid
– use a card hinge to attach one of the syringes to a lever so that it can raise and lower the lever
– explore the effect of moving the syringe closer to or further from the pivot point


■■ Provide children with components for making pneumatic systems, construction kits, pieces of card and
plastic sheet with temporary fixings eg masking tape. Ask them to make a pneumatic system and
explore using it with the other materials to make something move. Discuss the outcomes and highlight
good ideas and solutions to any problems encountered.


★ Explain to the children the task, including constraints eg time, size and materials and the individual
children’s design input on aspects of the monster.


★ Discuss with the children who the monster is for. What does it have to do?
★ Discuss with the children possible ideas for moving parts eg moving wings, opening and closing mouth


and for ways of making eg using reclaimed materials for the structure.
★ Organise the children into small teams and ask them to brainstorm ideas, recording them in words and


sketches. What could you do? How could you do this? What do you need to know? What does this
product need to do?


★ Ask each team to evaluate their ideas, choose one and explain how they are going to make it. 
How could you do this? What could you use? What will it look like?


★ Ask each team to produce a list of the materials and tools they expect to use. What will you need?
Where will you work? Who will do what? What will you need to do first?


★ At certain stages, gather the children together to talk about their work so far, what they need to do
next and share successful techniques and good ideas.


★ During the work, ask the children to evaluate how they went about their work and the strengths and
weaknesses of the finished product.


★ Ask them to record their work in storyboard form showing how they made their monster.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a monster with moving parts controlled by pneumatic systems


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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What shape will
your pastry be?
seven hours work







SECTION 1


 learning context


1


design context


learning purposesMost children love jam tarts. They are
widely available from major food
manufacturers as well as from the local
bakery. Making your own jam tarts from
scraps of pastry may be a fond memory
from your own childhood. This activity
will highlight the differences between
home-made and commercially produced
food products. Your class will learn to
record their responses to appearance,
taste and texture. They will explore the
ingredients used, nutritional values and
packaging. The whole class will learn to
make traditional jam tarts, model ideas
for pastry constructions and finally,
design and make new pastry products to
satisfy identified consumers.


In this unit children will learn:


t to examine a common commercial
food product, considering cost,
packaging, ingredients, nutritional
information and sensory appreciation
(e.g. taste, texture, smell, colour) and
compare with the home-made version;


(Session 1)


t to design and use a simple
questionnaire to gather information
about the needs and preferences of a
particular group of consumers;


(Session 2)


t to use ICT to analyse the gathered
information and present their findings;


(Session 3)


t to make traditional jam filled pastry
tarts by following a recipe;


(Session 4)


t to model a variety of design ideas
using Playdough;  (Session 5)


t to prepare and bake a new pastry
product which they have designed and
to collect consumer responses to it.


(Session 7)







SECTION 2


tasks for learning


the small tasks
the focused practical tasks


the big task
the design and make task


2


The big task is to design and make a new
pastry product for a particular group of
people.  The product will be based on the
children’s experience of the traditional jam
tart and each child will carry out market
research to identify the needs and
preferences of their consumers.


60 minutes


Evaluation 30 minutes


Unit review 30 minutes


1 Investigating jam tarts
60 minutes


2 Making traditional jam tarts
60 minutes


3 Finding out consumer preferences
60 minutes


3 Analysing consumer preferences
60 minutes


4 Modelling design ideas
30 minutes


5 Writing the specification
30 minutes


this hand tart has been carefully cut out
too large to make an allowance for a
low pastry wall to be formed by
carefully folding up the edges. This
retains the apricot jam which was
added before baking. The shiny red
finger nails are cherries sliced into
quarters with a half cherry for the
thumb nail; all added after baking
when the tart had been allowed to cool







SECTION 3


children’s decisions


design decisions


3


Children will decide the following:


ttttt what colour the pastry will be


required learning in Sessions 3 and 4,


design decision made in Session 6;


ttttt which jam(s) to use as filling


required learning in Sessions 3 and 4,


design decision made in Session 6;


ttttt whether to bake the pastry blind then
add filling, or to add filling before baking


required learning in Session 2,


design decision made in Session 6;


ttttt the structure and shape of the pastry case


required learning in Sessions 2–5,


design decision made in Session 6;


t where the filling will go in the pastry case


required learning in Sessions 2 and 5,


design decision made in Session 6.







investigating jam tarts
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SECTION 4


teaching the unit


suggested timing
60 mins


session
one


Teacher input


Tell the class that they are going to compare
different sorts of jam tarts including home-
made jam tarts. If there are children in the
class whose cultural backgrounds do not
include baking pastry, you may need to
make a brief introduction to jam tarts as a
traditional food.  Ensure that there are jam
tarts from different price ranges. Use the
following questions to help the class make
the comparison.


t What does the packaging suggest
about the product?


t What information is there on the
packaging to tell you about the
ingredients in this product?


t How does this compare with the
ingredients for home-made tarts?


t What else has been added to shop-
bought tarts? Can we explain why?


t What different types of food do the
tarts contain?
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investigating jam tarts (continued)


SECTION 4


teaching the unit


session
one


Resources


Stimulus: Packet(s) of commercially produced jam tarts, some home-made jam tarts, recipes from
magazines or cookery books, costs for ingredients in home-made tarts, cost of the packet(s)
of shop-bought tarts, photocopied enlargement of nutritional information on the packaging;


Consumables: paper, paper plates or table cover for food samples;


Tools: pencils, pens, rulers.


Health and safety check


It is important to find out if there are children in the class who are sensitive to certain foods. Send home a
list of all the ingredients to be used  so that parents have an opportunity to warn of any potential problems.
Discuss the hazards and risks involved in tasting food products and how the risks can be controlled by
observing basic food safety rules.  Discuss the additional hazards and risks caused by sharing this activity
and how the risks can be controlled by observing basic food safety rules.


t Are all of these needed for a healthy diet?


t Why wouldn’t it be healthy to eat just
jam tarts?


t What is the cost per tart for the shop-
bought tart?


t What is the cost per tart for the home-
made tart?


t Which tarts are better value?


Pupil activity


Organise the children into groups of four
and ensure that each group has at least
two different sorts of jam tart. Explain that
they are going to compare what the tarts
look and taste like. Each group should
decide on the criteria they will use for the
comparison and draw up a table to record
their findings. Less able children might need
to be given a list e.g. shape, size, colour,
smell, taste, texture of pastry and filling
(what they feel like in your mouth).


Use a selection of these evaluations,
examples of  jam tart packaging,
information from recipes and prices of
tarts and ingredients to produce a display
that answers the questions discussed at
the beginning of the lesson.
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making traditional jam tarts
suggested timing
60 mins


session
two


SECTION 4


teaching the unit


Teacher input


Tell the class that today they will make
traditional jam tarts and that to do this
they will need to weigh out the
ingredients accurately and follow the
instructions precisely. You may have your
own favourite recipe for pastry or you
can use the one in the resources section.
Explain that you or another adult will
supervise them when they are using the
cooker. Tell them that they will be able to
taste the jam tarts once they have cooled
down.


Pupil activity


Explain to the class that they will work in
groups of four and that it is important for
everyone in the group to have the chance
to weigh, mix and rub in the pastry. Tell
the class that there are clear written
instructions to follow so that each group
can make traditional jam tarts; some
baked blind (i.e. with no filling and filled
later) and some baked with the jam in the
tart. Explain that they can taste the tarts
only once they have cooled down and
that they should compare the texture and
taste of the different methods. Tell the
class that each group should use a table
to record the comparison.  Add some of
the comparison tables to the class
display.


Resources


Stimulus: recipe (there is a ready-to-copy sheet in ‘Resources section’);


Consumables: ingredients for pastry;


Tools: mixing bowl, sieve, round bladed knife, tablespoon, rolling pin,  surface for rolling
out, pastry cutters, tartlet baking tins, cooling racks, weighing scales for food use,
oven gloves, pens, pencils.


Health and safety check


Discuss the hazards and risks involved in using tools to prepare food products and how the risks can
be controlled by taking care and using the correct procedures. Revisit the discussion about controlling
risks when handling food materials.
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finding out consumer preferences


suggested timing
60 mins


session
three


SECTION 4


teaching the unit


Teacher input


Tell the class that they will be designing
and making a special, modern version of
a jam tart for a particular person – a
friend or a member of their family. Tell the
children that in this session they will
design a short questionnaire to gather
information from their consumer and
when they have used this they will be
able to analyse their findings using ICT in
the  follow-up session. Explain that they
will need to find out about the person’s
preferences for size, shape, colour,
filling, and any non-permitted ingredients.
They may think of other questions
themselves, but if the answers are going
to contribute to a class database, the
whole class will need to agree on the set
of questions to be used. Explain that once
the data from a common set of questions
is entered into a database, they will be
able to interrogate the database to see
trends and patterns in consumers’
responses.


Pupil activity


The children will work in groups to draw
up and agree on a class questionnaire
sheet, which they will use to find out the
preferences of their consumers. Explain
that if the consumer is a member of the
class, the interview can take place in
school time, but if the consumer is a
friend from outside school, or a member
of their family, the interview will have to
be done for homework. The children then
use their questionnaires to interview their
consumer and record the responses.


Shape? Size?
Colour? Filling?


Resources


Consumables: paper;


Tools: pens, pencils.


Health and safety check


Discuss the hazards and risks involved in carrying out a simple survey and how the risks can be
controlled by polite behaviour and consideration for others.







suggested timing
60 minsanalysing consumer preferences
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session
session
four


SECTION 4


teaching the unit


Teacher input


You may have to set up the data file on the
computer or this could be a task for an able
group to do under your supervision. Typing
in the data from the questionnaires can be
done as a rolling activity during the lesson.
The simplicity of this part of the activity will
depend on the data handling software you
use. Each child should know the responses
from their own consumer at least, but this is
a good opportunity to interrogate the file
together and find out patterns of responses.
These will inform the later designing and
also the provision of resources. If no-one
likes strawberry jam, for example, you can
exclude it from the ingredients available in
the baking sessions.


Pupil activity


Children will enter the results from their
questionnaire sheets onto the class database
(this could be started before the session).
Then, when the database is complete
children should interrogate it in groups of
two or three. They should print out those
charts which make clear the answers to the
questions on their questionnaires. Each
group should present their findings to the
rest of the class who will discuss them. The
most effective charts can be kept to form a
class display.


Resources


Stimulus: completed
questionnaires;


Consumables: paper;


Tools: pens, pencils, computer, data handling software,
printer.


Health and safety check


Discuss the hazards and risks caused by using ingredients which cause allergic reactions and how the
risks can be controlled by careful recording of information provided by the consumer.







suggested timing
30 mins


modelling design ideas
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session
session
five


SECTION 4


teaching the unit


Teacher input


Tell the class that today they can
experiment with design ideas to explore
what their new pastry product will look
like. Explain that they will use Playdough
for this as it can be easily shaped but
emphasise that it cannot be eaten.
Remind the class that pastry changes
shape when cooked losing detail and that
3D structures will need support during
cooking. Suggest the following ideas for
pastry containers that they might explore:


t round case sectioned off with strips of
pastry with each section filled with a
different coloured jam;


t shaped cases made using ready-made
shaped pastry cutters;


t a square or rectangular shaped
pinched up at the corners;


t a hand made shape or structure to
reflect consumer’s interest, e.g. football
boot, dinosaur, Diwali lamp.


Pupil activity


Each child then experiments with the
Playdough or similar modelling material
to develop ideas for their new pastry
case. You may need to remind them that
pastry is not like bread or biscuit; it can
be very dry to eat if there isn’t sufficient
filling to balance the amount of pastry.
Towards the end of the session the
children should form small groups and
discuss their designs. If there is one
innovative design idea that several
children want to copy, the designer
should be acknowledged for making such
a good contribution. Add the models to
the class display.


Resources


Stimulus: results of consumer survey;


Consumables: Playdough;


Tools: rolling pins, surface for rolling out, round bladed knife for shaping/cutting,
cutters.


Health and safety check


Revisit the discussion about controlling risks using tools to prepare food materials and ensure that the
children understand that playdough should not be eaten.







suggested timing
30 mins


 session
six


writing the specification


SECTION 4


teaching the unit


Teacher input


Tell the class that every child has to
record their design decisions on a
specification sheet. Explain to the
children that they will need to record
decisions about overall structure and
shape, pastry colour, type of filling,
method of baking and where the filling
should be placed. Tell them that one way
to do this is with a carefully labelled
diagram. There is a ready-to-copy ‘Tarts
specification’ sheet available, which you
may wish to use with some children.


Pupil activity


Each child will produce a specification.
Encourage the children to consult their
survey results, look at the Playdough
models and interrogate the class
database to inform this specification.
Discuss the emerging designs with
individual children to ensure that they are
not over ambitious and that you can
provide the ingredients.


Resources


Stimulus: survey results from Session 3, playdough models from Session 4;


Consumables: paper, ‘Tarts specification’ sheets;


Tools: pens, pencils, coloured pencils, rulers.


Health and safety check


Revisit the discussion about controlling risks when handling food by asking the children to draw a
picture of a part of the making process that may require extra care e.g. ensuring utensils are clean.
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session
seven


the big task: making new pastry products


SECTION 4


teaching the unit


suggested timing
60 mins


Teacher input


Tell the class that today they will make the
pastry products they have designed.
Remind the class to use the specification
they produced last session and make sure
that they each have a copy of the pastry
recipe you wish them to use. Explain that
their consumers should taste and evaluate
the products during the session, or as
soon as possible afterwards, and their
responses should be recorded. There is a
ready-to-copy ‘Tarts consumer tasting
sheet’ available.


Pupil activity


Tell the class that they should work in
groups to make the pastry, but that each
child will need to work individually to
construct their products. If there are other


adults available to help, make sure that
they know that each child is following an
individual specification. Once the pastry
products have been baked and cooled
slightly, the consumers should taste them.
Each child should record the consumer’s
response.


Resources


Stimulus: ‘Tart specifications’ from previous session;


Consumables: ingredients for pastry, jams for fillings, paper, ‘Tart consumer tasting sheet’;


Tools: mixing bowl, sieve, round bladed knife, tablespoon, rolling pin,  surface for
rolling out, pastry cutters, tartlet baking tins, cooling racks, weighing scales for
food use, oven gloves, pens, pencils.


Health and safety check


Discuss the hazards and risks involved in eating the jam tarts and how the risks
can be controlled.


Extension work


Children who finish early or who need an
extra challenge could be asked to do the
following.


t Draw up a plan for a production line,
producing enough pastries for the
whole school.


t Design an advertisement for their new
product, highlighting its unique
features.
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suggested timing
30 mins


session
eight


evaluating the final product


SECTION 4


teaching the unit


Teacher input


Tell the class that today they will evaluate
their finished products by comparing them
with the specifications they wrote in
Session 6. Emphasise that the consumers’
responses are important and they should
use these in their evaluations. There is a
ready-to-copy ‘Tart evaluation’ sheet,
which you may wish to use with some
children. Use the following questions to
help the class make the evaluation.


t Does your product look like your
design? If not, why not?


t Did your consumer like it? If not, why
not?


t What could you do to  improve it?


Pupil activity


Each child should complete an evaluation
form and discuss with a partner the
differences between the product they
actually produced and the specification,
if any. They should also discuss the
consumer’s responses.


Resources


Stimulus: ‘Tart specification’ sheets, ‘Tart consumer tasting sheets’;


Consumables: paper, ‘Tart evaluation sheets;


Tools: pens, pencils, rulers.


Health and safety check


Ask the children to discuss, when they are in their pairs or groups, all the safety rules they
remember observing during the making session.







suggested timing
30 mins


session
nine


unit review


SECTION 4


teaching the unit
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Teacher input


Explain to the class that it is important to
think about how to get better at design &
technology and that they can do this by
discussing the following questions.


t Which parts did you enjoy most –
comparing home-made and shop-
bought tarts, making tarts, gathering
and analysing data, designing new
tarts?


t Which parts did you find easy?


t Which parts did you find difficult?


t Which parts did you get better at?


t Did you help each other?


t What could have been done better?


t How could these have been done
better?


.


Pupil activity


The should discuss the questions in
groups ad when they have finished you
should ask each group to make a short
report to the class. Based on these reports
the class should agree a statement of
improvement for their next design &
technology lesson.


Resources


Stimulus: class display from Sessions 1 and 3, playdough models from Session 5, ‘Tart
evaluation’ sheets, ‘Tart consumer tasting sheets’.


Health and safety check


Discuss whether the class used hazard recognition, risk identification and risk control  to design and
make safely.







Session 1 Session 2 Sessions 3+5 Session 6 Session 8


product, packaging, consumer, questionnaire, interrogate, design design specifi- evaluation
advertisement, data handling, preferences, ideas, modelling, cation, labelled
ingredients, dietary needs, allergies. experimenting drawings
nutrition, traditional survey


  Stimulus materials     Consumable     Tools


Session 1 packets of commercially produced jam paper, paper plates pens, pencils, rulers
tarts, some  home-made tarts recipes or table cover for
from magazines or cookery books, food samples
costs of ingredients and shop-bought
tarts, photocopied enlargement of
nutritional information on the packaging


Session 2 recipe ingredients for mixing bowl, sieve, round
pastry, jams, paper bladed knife, tablespoon


rolling pins, pastry cutters,
surface for rolling out, tartlet
baking trays, cooling racks,
scales, oven gloves, pencils


Session 3 paper pens, pencils


Session 4 completed questionnaires paper pens, pencils, computer, data
handling software, printer


Session 5 results of consumer survey playdough (see rolling pins, surface for
recipe sheet) rolling out, round bladed


knife for shaping, cutters


Session 6 survey results from Session 4, paper, ‘Tarts pens, pencils, rulers,
playdough models from Session 5 specification’ sheets coloured pencils


Session 7 ‘Tarts specification’ sheets ingredients for mixing bowl, sieve, rounded
from previous session pastry, jams/fruit for bladed knife, tablespoon,


fillings, ‘Tart rolling pins, pastry cutters,
consumer tasting tartlet baking trays, cooling
sheets’ racks, scales, oven gloves, pencils


Session 8 ‘Tart specification’ sheets, paper, ‘Tart pencils, pens, rulers
‘Tart consumer tasting sheets’ evaluation’ sheets


Session 9 Session 1 display, playdough models
‘Tart evaluation’ sheets, ‘Tart consumer
tasting sheets’


SECTION 5


resources and links


vocabulary


resources summary
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15


links to other subjects


SECTION 5


resources and links


Literacy


There are opportunities to write
instructions and non-chronological texts in
this module.


Instructions could be written for making
their jam tarts so that others may also
make them.


If the children have recorded their
observations about jam tarts in a chart
during session 1, these charts could be
turned into a writing frame to write a non-
chronological report comparing the jam
tarts.


Surveys and questionnaires can be
studied in order to look at the type of
questions asked and responses required
so that questionnaires can be devised in
order to discover the type of jam tart that
the consumer wants.


Numeracy


During the making of jam tarts and the
special jam tarts there are plenty of
opportunities for estimating, weighing
and reading scales.


This unit also supports ‘organising and
interpreting data’ in the National
Numeracy strategy teaching programme
for Year 4.


Science


Work in this unit related to nutrition and a
healthy diet builds on the QCA Primary
Science Unit 3A (Year 3) ‘Teeth and
eating’. There are also opportunities for
discussion about materials changing
when they are heated; how some
changes are reversible and others are
not.


ICT


This unit links well with the QCA ICT Unit
4D (Year 4) ‘Collecting and presenting
information: questionnaires and pie
charts’.







Recipe for playdough


3 cups flour


one and half cups salt


2 teaspoons cream of tartar


1 tablespoon cooking oil


2 cups water


food colouring if wanted


Method


1 Mix thoroughly.


2 Stir over heat until a fairly thick consistency achieved.


3 Allow to cool before use.







Recipe for jam tarts


225g (8oz) plain flour


100g (4oz) hard margarine


pinch of salt


up to 3 tablespoons water


Method


1 sift the flour and salt into a bowl;


2 rub in the cubed margarine with fingertips;


3 when the mixture is crumbly sprinkle some of the water over it;


4 mix and bring the mixture together with a knife;


5 add more water as needed and with hands form a ball of dough;


6 if possible leave it in a fridge for a few minutes before rolling out;


7 roll out the pastry dough on floured surface and cut into shapes with pastry cutter;


8 press gently into greased tartlet tin;


9 prick bottom of pastry in tin; add spoonful of jam and some water to keep it from burning;


10 bake in oven for 10–15 minutes at 400°F (200°C) Gas mark 6 until pastry is cooked;


11 put tin on cooling rack until tarts are cool then ease them out of tin with a knife.


You could also bake the pastry cases ‘blind’ and fill them with jam later. They will have a different texture and taste.







Tart specification


Name:


I will make a filled pastry case for


The pastry will be this colour


I will use this/these jams as filling


q blackcurrant q  strawberry q apricot q raspberry


other


q I will bake the case first then add the filling.


OR


q I will add the filling before I bake the case.


Here is a drawing of the pastry case I will make. I have marked where the filling will go.







Tart consumer tasting sheet


My name


This is the consumer who answered these questions:


Does this filled pastry case look appetising?


1 ❑ 2 ❑ 3 ❑ 4 ❑ 5 ❑


very appetising really nasty


Try the pastry, How does it taste?


1 ❑ 2 ❑ 3 ❑ 4 ❑ 5 ❑


delicious horrible


Try the filling. How does it taste?


1 ❑ 2 ❑ 3 ❑ 4 ❑ 5 ❑


delicious horrible


How does it all taste together?


1 ❑ 2 ❑ 3 ❑ 4 ❑ 5 ❑


delicious horrible


Is this the type pf pastry product you wanted?


How could it be improved?







Tart evaluation


Name:


I made a filled pastry case for


The pastry is this colour


I used this/these jams as filling:


q blackcurrant q  strawberry q apricot q raspberry


other


q I baked the case first and then added the filling.


OR


q I added the filling before I baked the case.


Here is a drawing of the pastry case I made. I have marked where the filling went.
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ABOUT THE UNIT


This unit enables children to apply knowledge about electric circuits that they acquire in science in a purposeful way by designing


and making a simple torch. While all the designing and making skills will be used, there will be a particular emphasis on defining a


set of clear specifications for the torch by considering who will use it and the conditions under which it might be used. The children


also consider how the torch can be controlled by designing and making their own switch.


This unit can be adapted by using an alternative context for the children’s designing and making assignment eg lighting a room or a


house, lighting up a poster or a display.


Unit 4D ‘Alarms’ is an appropriate alternative to this unit.


EXPECTATIONS
at the end of this unit


most children will: have reinforced their understanding of how a simple battery-operated circuit works and


how this can be controlled by employing different kinds of switch; have made a torch,


identifying the specific needs of a chosen user and evaluating it against design criteria


some children will not have made have made a basic torch, not necessarily related to the needs of a user, in which the 


so much progress and will: bulb lights up by means of a switch provided by the teacher


some children will have have considered a wider range of specialist functions for the torch they have made 


progressed further and will: eg means of storage, improved reflection for the light bulb, water-proof qualities and


produced a torch that is innovative, aesthetically pleasing and ergonomically sound


Unit 4C  Torches
Focus – control: electrical


PRIOR LEARNING


It is helpful if the children have:


• constructed simple electrical circuits


and rectified any faults that occur


• cut and joined a variety of materials


including reclaimed materials


• learnt how the components work


and have used simple tools required


to connect these together


This units builds on Units 2A ‘Vehicles’,


2C ‘Winding up’, 3C ‘Moving monsters’


and working with reclaimed materials.


It also builds on Science Units 2F ‘Using


electricity’ and 4F ‘Circuits and conductors’


which focus on using electricity and


electric circuits and conductors.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg user, specific, plan,


labelled drawings, decide, list,


classify


• making eg clip, rectify fault, screw,


connect, join


• knowledge and understanding 


eg electricity, circuit, battery, battery


holder, bulb, bulb holder, wire,


insulation, crocodile connector,


aluminium foil, switch, reflector,


energy


RESOURCES


• a collection of torches, lights and


lamps for a variety of purposes


• batteries (the 4.5 volt ‘flat’ batteries


are easily connected in a circuit),


battery holders (if cylindrical batteries


are used), bulbs, bulb holders,


crocodile connectors, lengths of


connecting wire, aluminium foil


• paper fasteners, paper clips, 


drawing pins, selection of suitable


sheet materials, construction card,


sticky tape


• adhesive, reflective materials, scissors,


stapler


• wire stripper and cutter, small


electrical screwdriver


Y
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LEARNING OUTCOMES POINTS TO NOTE


• identify the features of a commercially available torch which make it
suitable for a specific purpose and user


• describe how the torch works
• know some simple principles about the safe use of electricity


• make a bulb light up in a simple electric circuit
• make their own switch and know how to place it in a circuit to


control the bulb
• name the simple electrical components being used
• understand what the safety implications are for bulbs and batteries


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• identify a number of specific needs of a user in this context and
prioritise these in a specification


• design and make a product which takes into account some of the
needs of the potential user


• make a drawing with labels which show the key features of a 
product that has not yet been made


• evaluate their light against the original design criteria and identify
some modifications to the light that they have made, including 
safety of the product


Links to this unit
Design and technology: Units 6C ‘Fairground’, 6D ‘Controllable
vehicles’


Science: Unit 6G ‘Changing circuits (short unit)’


Information technology: Units 5E ‘Controlling devices’, 6C ‘Control
and monitoring – What happens when ...?’


Mathematics: Handling data (set, subset, probable, certain, uncertain)


Content
• Provide the children with as wide a variety of lights as possible to


investigate. Then they will consider a wide variety of situations in
which people use lights.


• Encourage the children not to copy a light they have already seen. 
You might ask them to make a completely ‘new’ light or a ‘light of 
the future’.


• The casings could be made by the children using a variety of
materials, reclaimed or otherwise.


• Circuits are best made by using battery holders and bulb holders to
secure these components.


• Wires or strips of aluminium foil will make adaptable connectors
which could be fixed in place with sticky tape or other suitable
means.


Class management
• The children could work in pairs for the design and make assignment


and produce one product. They would need to come to a shared
understanding about the users and their needs.


• It is anticipated that some IDEAs and the FPTs could be carried out in
science sessions.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• explain to children that they should not experiment with mains
electricity and should use batteries in commercially available
appliances only when supervised by an adult


• it is inadvisable to use rechargeable batteries for home-made 
circuits – in the event of a short circuit they could get very hot and
cause injury


• care should be taken when disassembling torches as they may have
sharp edges


Out-of-school activities and homework
Children could investigate torches that they have at home and use
labelled drawings to show their shape, size, the materials from which
they are made and how they work.


Unit 4C  Torches


CHILDREN


• simple safety when using electricity
• that torches are designed with the


particular needs of the user in mind and
that these needs can vary widely


• that commercially available torches
contain a simple circuit involving metal
connectors which do not necessarily
have to be wires


• that torches are made of a variety of
materials suited to the purpose for
which they are employed


• how to make a simple circuit
incorporating a battery, light bulb,
switch and connecting wires in a safe
manner


• how to find a fault in a simple circuit
and correct it


• that a variety of metals in different
forms will conduct electricity


• that identification of a particular
combination of needs can result in a
design for a torch which has not 
existed before


• that the plans for a new product can be
made using drawings with labels


• to check their product is safe
• to evaluate their work both during and


at the end of the assignment


■ Ask the children to investigate a collection of torches, cycle lamps and other battery-powered lights
eg pocket torches, ‘miners’’ head lamps, rear bicycle lamps, camping table lamps. How does the casing
stay together? How is the light reflected? How does the switch work? How many batteries are used?
What type are they? What materials have been used and why? Are there any special surface textures?
What shape is it and why? How heavy is it?


■ Discuss the circumstances in which each light is used and relate this to the particular features of its
design eg a ‘Pools’ coupon collector who visits houses in winter, the milk deliverer, a caving enthusiast,
a cyclist. How does a designer take account of individual differences of a person’s anatomy (eg hand
size) when designing a product to be used by the general population? Where do they get information
from about body sizes? Children could do a survey of head/hand sizes to highlight the need for
adjustment within the specification of a product.


■ Explain to the children how a torch works, identifying the key features eg bulb, reflector, battery,
switch, casing. If possible take apart an old torch to discover how it is made, especially the way a
complete circuit is made using a switch. Investigate how the torches are designed to be safe.


■■ Discuss the advantages/disadvantages of disposable products eg torches. Discuss the life-cycle of a
torch, showing the materials used from source to disposal.


■■ Children could find out about Morse code and try sending simple messages to one another.


■ Show the children how to make a simple electrical circuit using a battery, bulb, switch and
connecting wires.


■ Teach the children that a variety of metal components can be used as part of the circuit.
■ Ask the children to make a variety of hand-made switches by using simple classroom materials


eg card, plastic, aluminium foil, paper fasteners, paper clips.
■ Ask the children to make switches that work in different ways eg when you press them, when you


slide them.
■■ The children could investigate the reflective qualities of some materials which might be used as a


torch reflector.
■■ The children could explore a variety of ‘casings’ for a torch and ways in which the batteries, switch and


bulb might be fixed inside. Include reclaimed card boxes, tubes, plastic bottles, 3D geometric shapes
made from nets of card, etc.


■■ The children could investigate finishing techniques for a torch case.


Ask the children to:
★ think of a situation in which a battery-powered light might be of use. (Avoid the use of the word


‘torch’ at this stage.) Who are you going to design for? What activity is your light for? What must
it do to be successful? How will you meet your user’s needs?


★ list the needs of someone using the light eg:
– the light should shine a beam onto the page of a book
– the light should have a case which doesn’t fall over on uneven ground
– the switch should only stay on when the light is being held by someone


★ discuss appearance, function, safety and reliability. How will the people use what you are designing?
What could go wrong? What must your product not do? How could you make it safer? Are there
different ways of making this? Which would give the best results?


★ prioritise the specification, listing first the essential elements and those that are important (but 
not essential)


★ make their plans for the light by labelling a drawing to show:
– the materials to be used for different parts of the light
– how the circuit will be arranged inside the casing
– the kind of switch to be used.


★ As the project proceeds and once the products have been made, ask the children to evaluate their
model by considering how well it works and meets the needs of the user that they have identified.
How well does this work? Will it do what you intend it to? How can you improve it? What do you
need to change? Why? How will this meet the needs of the user? What do the users say?


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a new type of battery-powered light which satisfies certain needs of the person who will use it


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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Area  Key Vocabulary Sticky Knowledge Essential Skills to be covered 

Food:  

Strawberry 

Tartlets  

 

Streetwise 

Pastry Food.pdf

 

 

 

Nutrition  

Consumer  

Pastry  

Recipe  

Tartlet 

Strawberry syrup 

Cream filling  

Glaze 

 To make a pastry crust need to make a 

dough using following ingredients: egg 

yolk, cold water, vanilla extract, flour, 

sugar, salt and unsalted butter.  

 Strawberry tartlets tend to have a cream 

filling or cream cheese filling.  

 Need to refrigerate for up to 4 hours to 

allow the cream filling to set.  

 A glaze gives a nice finish. Simply melt 

strawberry jam and water together.  

 Design and Make the perfect Farndon Strawberry Tartlet 

 Know what to do to be hygienic and safe when cooking.  

 Think how they can present their tartlet in an interesting 

and attractive way.  

 Choose the right ingredients for their tartlet and assemble 

them accurately.  

 Use knives when cutting safely.  

 Follow a recipe accurately and cook ingredients with an 

oven.  

 Measure ingredients with scales to the nearest gram.  

Control: 

Torches to 

explore 

mountains / 

caves 

Survival 

Torches Control 

(QCA).pdf

 

 

Circuit 

Bulb  

Wire 

Insulation 

Switch 

Reflector 

Lamp 

Lens 

Casing 

 A switch simply puts a temporary break 

in the circuit.  

 The casing is a tube like shape containing 

the electrical parts.  

 Most flashlights include 

a reflector around the light source to 

gather the light and focus it out the 

front. 

 Design and Make a type of lighting device for surviving in 

a cave on a mountain with the user in mind (water 

proof? Head mounted? Compact? 

 Make a product with an electrical component that is 

controlled by a switch.  

 Choose suitable techniques to construct a torch like 

device.  

 Create simple circuit and add components into it.  

 Be confident trying out new ideas. 

Textiles: 

Felt trousers for 

Ug 

It All Started in a 

Cave  
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Seam 

Felt batt 

Bubble wrap 

Stitching  

Running stitch  

Blanket Stitch  

Template 

 A felt batt is the base of all felt; a 3 way 

layer of fibres that creates one solid 

piece of material.  

 Fourth layer is the decoration of the 

trousers.  

 The blanket stitch is commonly used to 

finish the edges of the blankets.  

 Make felt, and turn it into trousers for Stoneage Ug 

 Think what the user would want with their new trousers.  

 Devise a template for their trousers.  

 Explain how to join things in different ways with 

appropriate stitching.  

 Choose textiles for their appearance and qualities.  

 Understand need for a seam allowance for sewing.  

 Select appropriate decorative techniques.  

