Design and Technology Curriculum — Year 5 and 6 — Cycle A
Link to DT Association guidance — Link to Projects on a Page Documents

National Curriculum Key Stage 2

Through a variety of creative and practical activities, pupils should be taught the knowledge, understanding and skills needed to engage in an iterative process of designing and making. They should work in a range of relevant contexts [for example, the home,

school, leisure, culture, enterprise, industry and the wider environment].
When designing and making, pupils should be taught to:

Design & use research and develop design criteria to inform the design of innovative, functional, appealing products that are fit for purpose, aimed at particular individuals or groups % generate, develop, model and communicate their ideas through discussion,

annotated sketches, cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design

Make & select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately & select from and use a wider range of materials and components, including construction materials,

textiles and ingredients, according to their functional properties and aesthetic qualities

Evaluate & investigate and analyse a range of existing products & evaluate their ideas and products against their own design criteria and consider the views of others to improve their work & understand how key events and individuals in design and technology

have helped shape the world Technical knowledge & apply their understanding of how to strengthen, stiffen and reinforce more complex structures & understand and use mechanical systems in their products [for example, gears, pulleys, cams, levers and linkages]

& understand and use electrical systems in their products [for example, series circuits incorporating switches, bulbs, buzzers and motors] & apply their understanding of computing to program, monitor and control their products.

Cooking and nutrition

As part of their work with food, pupils should be taught how to cook and apply the principles of nutrition and healthy eating. Instilling a love of cooking in pupils will also open a door to one of the great expressions of human creativity. Learning how to cook is a

crucial life skill that enables pupils to feed themselves and others affordably and well, now and in later life.

Pupils should be taught to:

Key stage 2 & understand and apply the principles of a healthy and varied diet & prepare and cook a variety of predominantly savoury dishes using a range of cooking techniques & understand seasonality, and know where and how a variety of ingredients are

grown, reared, caught and processed.

Developing Planning and Communicating Ideas

Evaluating Processes and Products

Knowledge and Understanding of Materials and Components

e Use research and develop design criteria to inform the design of innovative,
functional, appealing products that are fit for purpose, aimed at particular

e|nvestigate and analyse a range of existing products e Evaluate their ideas and products
against their own design criteria and consider the views of others to improve their work e

Apply their understanding of how to strengthen, stiffen and reinforce more
complex structures
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229 prototypes, pattern pieces and computer-aided design
e Use research and develop design criteria to inform the design of innovative, e Investigate and analyse a range of existing products e Evaluate their ideas and products e Understand and use mechanical systems in their products [for example, gears,
@ functional, appealing products that are fit for purpose, aimed at particular against their own design criteria and consider the views of others to improve their work e pulleys, cams, levers and linkages] ¢ Understand and use electrical systems in their
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222 prototypes, pattern pieces and computer-aided design control their products.
Autumn: Food — Brazilian Cuisine Spring: Programming/modelling — Warning Systems Summer: Moving Toys — Cam mechanisms
To master practical skills: DT1: Understand the importance of correct storage and handling of | To master practical skills: To master practical skills:
ingredients (using knowledge of micro-organisms). DT9: Create circuits using electronics kits that employ a number of components (such as LEDs, DT5: Cut materials with precision and refine the finish with appropriate tools (such as
DT2: Measure accurately and calculate ratios of ingredients to scale up or down from resistors, transistors and chips). sanding wood after cutting or a more precise scissor cut after roughly cutting out a shape).
a recipe. DT10: Write code to control and monitor models or products. DT6: Show an understanding of the qualities of materials to choose appropriate tools to
DT3: Demonstrate a range of baking and cooking techniques. DT13: Use innovative combinations of electronics (or computing) and mechanics in product designs. cut and shape (such as the nature of fabric may require sharper scissors than would
DT4: Create and refine recipes, including ingredients, methods, cooking times To design, make, evaluate and improve: be used to cut paper).
and temperatures. DT14: Design with the user in mind, motivated by the service a product will offer (rather than simply DT11: Develop a range of practical skills to create products (such as cutting, drilling and
To design, make, evaluate and improve: for profit) screwing, nailing, gluing, filing and sanding).
DT14: Design with the user in mind, motivated by the service a product will offer (rather DT15: Make products through stages of prototypes, making continual refinements. DT12: Convert rotary motion to linear using cams.
than simply for profit) DT16: Ensure products have a hig.h-qual.ity finish, using art skills }Nhere aPpropriate. . To design; make, evaluate and improve:
DT16: Ensure products have a high-quality finish, using art skills where appropriate. $T17: Use prototypes, cross-sectional diagrams and computer aided designs to represent designs. DT14: Design with the user in mind, motivated by the service a product will offer (rather
To take inspirations form designers from history: o take inspirations form designers from history: than simply for profit)
DT18: Combine elements of design from a range of inspirational designers throughout DT18: Combine elements of design from a range of inspirational designers throughout history, giving IS [l e e e s e of raisies, T cen e e,
history, giving reasons for choices. reasons for choices. DT16: Ensure products have a high-quality finish, using art skills where appropriate.
DT19: Create innovative designs that improve upon existing products. DT19: Create innovative designs that improve upon existing products. DT17: Use prototypes, cross-sectional diagrams and computer aided designs to represent
D20: Evaluate the design of products so as to suggest improvements to the user experience. D20: Evaluate the design of products so as to suggest improvements to the user experience. designs.
To take inspirations form designers from history:
DT18: Combine elements of design from a range of inspirational designers throughout
é history, giving reasons for choices.
= DT19: Create innovative designs that improve upon existing products.
_S D20: Evaluate the design of products so as to suggest improvements to the
T

user experience.
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Recipe cards, ingredients, knifes, baking trays, ovens, chopping boards, bowls,
plates, rolling pin.

Due to the specialised nature of the mechanisms in the unit of work, learning intentions
and outcomes are very similar.
Crumble

Due to the specialised nature of the mechanisms in the unit of work, learning
intentions and outcomes are very similar.

a collection of toys containing cams, construction kits, stiff sheet materials, eg
card, foamboard, corrugated plastic, prepared cams (shaped and off-centre

3 wheels), wooden wheels, doweling, cardboard boxes or wooden frames, PVA glue,
= masking tape, tools and equipment - bench hooks, saws, hand drill, G-cramp,
4 round file, single-hole punch, paper drill, metal safety ruler, craft knife, cutting
= mats and glue gun (for teacher use)
© Balanced diet, Nutrients, Portion, Energy, Design criterion, Cuisine, Embedded system, Microcontroller, Algorithm, Monitor, Prototype, Component, Debug, Cam, Mechanism, Rotary motion, Linear motion, Follower, Eccentric cam, Snail
E Technique, Ingredient, Food miles, Sourced, Processed, Substitute, Engineer, Design brief, Model, Sensor, Control, Program, LED, Switch, Innovative, CAD, cam, Structure, Stability, Reinforce, Material, Audience, Purpose, Design,
o Innovation, Method, Appealing, User, Ratio, Scale, Cost, Hygiene, Measure, Communicate, Reflect, Evaluate, Feedback, Improve Decoration, Construct, Tool, Improve, Evaluate, Success, Criteria, Feedback
>° = Evaluate, Refine, Feedback, Seasonal, Environmentally friendly
e how everyday free-standing objects have been made stable. e the importance of correct storage and handling of ingredients (using knowledge e How to create circuits using electronics kits that employ a number of
e ways of making strong and stable structures. of micro-organisms). components (such as LEDs, resistors, transistors and chips).
* and use strengthening and joining techniques. e How to measure accurately and calculate ratios of ingredients to scale up or e How to code to control and monitor models or products.
% down from a recipe. e How to use innovative combinations of electronics (or computing) and
8 e How to create and refine recipes, including ingredients, methods, cooking times mechanics in product designs.
E and temperatures.
(T8
WALT: explore flavours of Brazilian cuisine. WALT: know that computers and computer programs are used in a variety of products. WALT: investigate a variety of toys with moving cam mechanisms.
Activities: Children will look at Brazilian cuisine, (Provide children with a list of Activities: Children will learn that many more complex electrical products are controlled Activities: Children will think of and investigate different moving toys. They will
recipes of carnival foods - Pao de Queijo, Brigadeiro, Salsa) not researching online. | using embedded computer systems, often with microcontrollers with specially written learn about cam mechanisms and explore different toys that use them.
They will analyse the flavours of the cuisine and whether there are any unique programs on them. They will begin to explain, in human language, the algorithms that Children will know:
ingredients or techniques used different from our own. monitor and control these systems. e the movement of a mechanism within a toy or model
Children will know: Children will know: e acam mechanism will change rotary motion into linear motion
e what ingredients add to the flavour of food e and develop their ideas by discussing, annotating diagrams and writing instructions e examples of cam toys and comment on how they work
e What traditional Brazilian food tastes like e how embedded systems monitor and control products Vocabulary:
Vocabulary: e how computer scientists have helped shape the world Cam — a shaped piece in a machine that moves to create motion, often used to
Cuisine — a style or method of cooking, especially as characteristic of a particular Vocabulary: change direction or type of movement.
country or region. Embedded system — a small computer built into a product to control how it works. Mechanism — a system of parts working together in a machine to produce
Technique — a specific way of doing something, especially one used in cooking to Microcontroller — a tiny computer chip that runs programs to control devices. movement.
- prepare food. Algorithm — a set of step-by-step instructions a computer follows to solve a problem or Rotary motion — movement in a circular direction, like a wheel turning.
5 Ingredient — any of the foods or substances that are combined to make a particular | complete a task. Linear motion — movement in a straight line, often created by converting rotary
ﬁ dish. Monitor — to watch or check something carefully, often using sensors or programs in a motion.
- system.
WALT: consider how the ingredients used are sourced and grown, linking to why WALT: develop ideas for a product with an embedded computer system that controls it. WALT: investigate different types of cam mechanisms.
they have been chosen for Brazilian cuisine. Activities: Children will learn about the work of computer hardware and software Activities: Children will explore and investigate different types of cam mechanisms
Activities: Children will choose some of the ingredients within the recipes they have | engineers, and about some famous computer engineering partnerships. They will go on to and think about the shapes they will produce. They will be testing different
researched and locate where they are grown/made. They will then make links to design and program a computer-controlled pelican crossing using Crumble software shaped cams to see how they affect the linear movement of the follower.
why these particular ingredients have been chosen for Brazilian cooking. They could | Children will know: Children will know:
the look at ingredients grown in Britain and see if any of these could substitute the e How to develop prototypes of a computer-controlled electrical system e how cams work
traditional ingredients to reduce the impact on the environment. e How to incorporate one or more different electrical components in their system e how different shaped cams affect the movement of the follower
Children will know: e How to improve their prototype designs by ‘debugging’ their software and/or e convert rotary motion to linear using cams.
e where food is grown or processed. hardware e how different cams could be used for different kinds of toys
e why these have been chosen for Brazilian cuisine. Vocabulary: Vocabulary:
e  British alternatives to reduce food miles. Prototype — a first version of a product used to test and improve ideas before making the Cam — a rotating or sliding piece in a mechanical system that changes motion.
Vocabulary: final version. Follower — the part of a mechanism that moves in response to the cam’s shape
Food miles — the distance food travels from where it is grown or made to where itis | Component — a part or piece of a larger system, such as a motor, light, or sensor in an and motion.
eaten. electrical circuit. Eccentric cam — a circular cam with its centre offset, creating a smooth up-and-
Sourced — where and how ingredients are obtained, including whether they are Debug — to find and fix problems in a computer program or system. down motion.
local or imported. Engineer — a person who designs, builds, or improves machines, systems, or structures Snail cam — a cam shaped like a spiral that lifts the follower slowly and then drops
~ Processed — when food is changed from its natural state, often to preserve it or using science and technology. it suddenly.
s make it easier to use.
g Substitute — a different ingredient used in place of another, often to make a recipe
-

more sustainable or accessible.
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WALT: To design an appealing recipe based upon a design criterion.

Activities: Children will use their design criterion created in the last lesson to
develop a recipe that is an innovation on the Salsa dish. They will need to outline
the ingredients, techniques and method needed in order to make their product.
Children will know:

e How to design a recipe with the user in mind, not just focussing on the profit

e And choose ingredients and techniques inspired by existing products.

e their ideas and communicate them effectively and clearly in their plan.
Vocabulary:

Innovation — a new idea or change made to improve something, such as a recipe or
product.

Method - the step-by-step instructions used to make or do something, especially in
cooking.
Appealing — something that looks, smells, or tastes good and makes people want to

WALT: develop, model and communicate ideas for an embedded system which monitors

and controls a traffic light system.

Activities: Children will consider how a range of electronic components in products might

work. They will discover how pioneering computer scientists made computers easier to use

over time. After that they will start to design a product such as an automatic traffic light

upon the approach of a car.

Children will know:

e how to develop a design brief for a product

e how to develop their ideas for their product through discussion and annotated
sketches

e know how to incorporate electrical systems in their product design

Vocabulary:

Design brief — a short statement that explains what a product needs to do and who it is for.

Model — a simple version or drawing of a product used to show and test ideas.

WALT: investigate ways of strengthening structures for a moving toy.
Activities: Children to explore materials and investigate different ways of
strengthening moving toy structures.

Children will know:

e how they could make a sturdy structure for a moving toy

e how to experiment with a variety of materials, tools and techniques

e ways of strengthening a structure

Vocabulary:

Structure — the framework or shape of something that supports its parts and holds
it together.

Stability — how well a structure stays upright and balanced without falling over.
Reinforce — to make something stronger by adding extra support or materials.
Material — the substance something is made from, such as cardboard, wood, or
plastic.

() try it. Sensor — a device that detects changes in the environment, like movement or light, and
s End User — the person who will use or eat the final product, whose needs and sends information to a system.
§ preferences are considered in the design. Control — to manage how something works or behaves, often using a computer or
- program.
WALT: calculate the ratios of ingredients needed to scale up or down a WALT: develop ideas for a product and start to write programs to monitor and control WALT: design a moving toy with a cam mechanism.
recipe, calculating the cost of this. them. Activities: Children will use their previously learnt knowledge to design a
Activities: Activities: Children will learn more about why and how microcontrollers are used to moving toy with a cam mechanism. They will need to think about who the
Now the children have designed their recipes they will need to calculate the | control electronic products, then attempt to ‘debug’ a simple program written by some toy is for, what shape the cam will be, the structure, decoration and
e . . children to control a switch and an LED. They may then either program electronic . .
specific amount of each ingredient that they need based on the purpose of ) ] i ) materials needed to construct it.
. . . . . components for their own room system designs from the previous lesson, or consider how ) R
their cooking project (To feed the class) How much is one portion? How . . Children will know:
i ] ] ) a novelty electronic toy might be programmed.
much of each ingredient will they need? They need to write accurate Children will know: e state the purpose and audience of their design
me:asurem?nts on their recipe. e ways in which a given product idea might be developed and improved * design a moving toy with a cam mechanism
Children will know: . o o how to debug a defective algorithm for a given product idea e describe how they will create their toy and what materials and tools
e the audience for their product to decide about portion size e  how to debug their own computer-controlled product ideas they will need
* how to scale the proportions from a given recipe to meet the need of e to use innovative combinations of electronics (or computing) and mechanics in Voca.bulary: ) )
their own recipe product designs. Audience - the person or group the product is designed for.
e evaluate and make any necessary changes to an existing recipe Vocabulary: Purpose — the reason why a product is made or what it is meant to do.
e How to calculate the cost. Program — a set of instructions written for a computer or microcontroller to follow. | Design —a plan or drawing made to show how something will look and
Vocabulary: LED - short for Light Emitting Diode, a small light used in electronic devices that work before it is built.
Ratio — a way to compare amounts of ingredients, showing how much of turns on or off based on a signal. Decoration — the colours, patterns, or features added to make a product
one thing is needed in relation to another. Switch — a device that opens or closes a circuit, controlling the flow of electricity. more attractive.
Portion — the amount of food served to one person, used to help calculate Innovative — using new and creative ideas to improve or design something.
— how much is needed in total.
= Scale —to increase or decrease the quantities in a recipe to make more or
§ fewer portions.
= Cost — the amount of money needed to buy the ingredients for a recipe.
WALT: create an appealing food product using a wide range of cooking and baking WALT: model and communicate ideas, using either prototype models or computer-aided WALT: follow a design to create a moving toy with a cam mechanism.
techniques. design. Activities: Children will refer to their designs from the previous lesson to create
Activities: Children will need to accurately measure out their ingredients base on Activities: Children will consider why we make prototype models, and how using models to | their moving toys.
their recipe — using good food hygiene practices throughout. Depending on the explain ideas can be interesting and inspiring. They may then either make shoebox model Children will know:
recipe they have developed they will choose appropriate skills based on what they rooms to show how their previously designed electronic systems might work, or use 3-D e how to follow a design to create a moving toy
have learnt lower down in the school. This could be chopping, grating, slicing, CAD software to create 3-D models. e how to work safely with a variety of materials and tools
mixing, folding, kneading, baking. Children will know: e of their toy that could be improved upon
Children will know: e suggest ways in which models can better communicate ideas than written/verbal Vocabulary:
e follow their own recipe and measure ingredients accurately descriptions alone Construct — to build or make something by putting parts together.
e and use appropriate techniques as indicated in their recipe to create their e how to make prototype models to communicate their ideas Tool — an object used to carry out a particular function, such as cutting, shaping,
n product. e how to control their prototypes using electronic components and computers or assembling materials.
S e how to evaluate and refine their recipe if they notice anything needs changing. Vocabulary: Material — the substance or item used to make something, like wood, card, or
g Vocabulary: Model — a physical or digital representation of a product used to show and test ideas. glue.
-

Technique — a specific skill or method used in cooking or baking, such as chopping,

Improve — to make something better by changing or adding to it.




mixing, or kneading.

Hygiene — keeping things clean and safe to prevent iliness, especially when
preparing food.

Measure — to find out the exact amount of an ingredient needed using tools like
scales or measuring cups.

Evaluate — to think carefully about how well something worked and decide if any
changes are needed.

Prototype — a first version of a product made to test how it works and looks.
Communicate — to share ideas clearly with others, using drawings, models, or words.

Lesson 6

WALT: evaluate their product and refine the recipe.

Activities: Children will taste their recipe and comment on the look, taste, texture

and smell of their product. They will then make suggestions about how they could

have refined the process to improve this. As a challenge they will also make

comments on how they could make their product more environmentally friendly by

choosing local products.

Children will know:

e whatis good and what could be improved about their products.

e how to refine their recipe to help make these improvements

e how they can make their recipe seasonal or more environmentally friendly
when producing it in the UK.

Vocabulary:

Refine — to make small changes to improve a recipe or product.

Seasonal - food that is grown and eaten at its natural time of year, often fresher

and better for the environment.

Environmentally friendly — something that is better for the planet, like using local

ingredients to reduce pollution.

WALT: evaluate your design for a computer-controlled system and consider the views of

others to improve your work.

Activities: Children will reflect on their learning during previous lessons in this scheme of
work, then evaluate their own product designs and design process. They will also consider

ways in which the ideas of others helped them, and how they were able to help others,

too.

Children will know:

explain ways in which they debugged and improved their programs for controlling
products

how they learned from others and improved their own designs

ways in which their DT and programming skills have developed, and ways in which
they could further develop their learning

Vocabulary:

Reflect — to think carefully about what you have done and learned.

Evaluate — to judge how well something works and how it could be improved.
Feedback — helpful comments or suggestions from others about your work.
Improve — to make something better by changing or adding to it.

WALT: to evaluate a finished moving toy.

Activities: Children will demonstrate their finished moving toys, then evaluate
both their process and their finished product, either individually or with a partner.
Children will know:

e afinished product fairly

e ways they could improve their product if they were to make it again

e ways in which they have been successful

Vocabulary:

Evaluate — to judge how well something works or looks and how it could be
improved.

Success — something that has worked well or achieved what it was meant to do.
Criteria — the standards or rules used to judge how good a product is.

Feedback — helpful comments or suggestions about how to improve something.

Children will know:

e theimportance of correct storage and handling of ingredients (using knowledge
of micro-organisms).

e How to measure accurately and calculate ratios of ingredients to scale up or
down from a recipe.

e How to create and refine recipes, including ingredients, methods, cooking times
and temperatures.

Children will know:

How to create circuits using electronics kits that employ a number of components
(such as LEDs, resistors, transistors and chips).

How to code to control and monitor models or products.

How to use innovative combinations of electronics (or computing) and mechanics in
product designs.

Children will know:

e how different cams could be used for different kinds of toys

e how cams work

e how different shaped cams affect the movement of the follower
convert rotary motion to linear using cams.




