In Yr4, children will learn to:

Design:

eGenerate 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.

Making:

¢ Order the main stages of making.

¢ Select from and use appropriate tools
with some accuracy to cut, shape
and join paper and card.

¢ Select from and use finishing
techniques suitable for the product
they are creating.

Evaluating:

¢ Investigate and analyse books and,
where available, other products with
lever and linkage mechanisms.

¢ Evaluate their own products and
ideas against criteria and user needs,
as they design and make.

Technical skills:

¢ Understand and use lever and
linkage mechanisms.

e Distinguish between fixed and loose
pivots.

¢ Know and use technical vocabulary
relevant to the project.

The pupils will know:

How different components are arranged
in order to make a model move.

The pupils will study:

How to use working, moving parts in to
models in order to create a moving
vehicle.

They will learn:

How pulleys and gears are used to
create working parts in vehicles and
mechanical components.

They will investigate:

The function of pulleys and gears and

how these are used to create movement.

In KS3, children will learn to:

Design:

use research and exploration, such as the study of different cultures, to
identify and understand user needs

- identify and solve their own design problems and understand how to
reformulate problems given to them

- develop specifications to inform the design of innovative, functional,
appealing products that respond to needs in a variety of situations

- use a variety of approaches [for example, biomimicry and user-centred
design], to generate creative ideas and avoid stereotypical responses

- develop and communicate design ideas using annotated sketches,
detailed plans, 3-D and mathematical modelling, oral and digital
presentations and computer-based tools

Making:

select from and use specialist tools, techniques, processes, equipment
and machinery precisely, including computer-aided manufacture

- select from and use a wider, more complex range of materials,
components and ingredients, taking into account their properties
Evaluating:

analyse the work of past and present professionals and others to develop
and broaden their understanding

- investigate new and emerging technologies

- test, evaluate and refine their ideas and products against a
specification, taking into account the views of intended users and other
interested groups

- understand developments in design and technology, its impact on
individuals, society and the environment, and the responsibilities of
designers, engineers and technologists

Technical skills:

understand and use the properties of materials and the performance of
structural elements to achieve functioning solutions

- understand how more advanced mechanical systems used in their
products enable changes in movement and force

- understand how more advanced electrical and electronic systems can be
powered and used in their products [for example, circuits with heat, light,
sound and movement as inputs and outputs]

- apply computing and use electronics to embed intelligence in products
that respond to inputs [for example, sensors], and control outputs [for
example, actuators], using programmable components [for example,
microcontrollers].

Key vocabulary that the
children will be taught /
use during the unit:

pulley
drive belt

gear rotation
spindle

driver

follower

ratio

transmit

axle

motor circuit
switch

circuit diagram
annotated drawings
exploded diagrams
mechanical system
electrical system
input

process

output

design decisions
functionality
innovation
authentic

user

purpose

design specification
design brief

Safety note -
ONLY USE ZINC
CHLORIDE
BATTERIES -
other types
will get hot if
short-circuited




National curriculum coverage for Design and Technology
Pupils should be taught to:
Key stage 1
Design
- design purposeful, functional, appealing products for themselves
and other users based on design criteria
- generate, develop, model and communicate their ideas through
talking, drawing, templates, mock-ups and, where appropriate,
information and communication technology
Make
- select from and use a range of tools and equipment to perform
practical tasks [for example, cutting, shaping, joining and finishing]
- select from and use a wide range of materials and components,
including construction materials, textiles and ingredients, according to
their characteristics
Evaluate
- explore and evaluate a range of existing products
- evaluate their ideas and products against design criteria
Technical knowledge
- build structures, exploring how they can be made stronger, stiffer
and more stable
- explore and use mechanisms [for example, levers, sliders, wheels
and axles], in their products.

Key stage 2

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.

Details of the national curriculum links that relate to the unit being
taught

HWIS skills development

Design:

eGenerate innovative ideas by carrying out research
using surveys, interviews, questionnaires and web-
based resources.

eDevelop a simple design specification to guide their
thinking.

eDevelop and communicate ideas through discussion,
annotated drawings, exploded drawings and drawings
from different views.

Making:
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eProduce detailed lists of tools, equipment and
materials. Formulate step-by-step plans and, if
appropriate, allocate tasks within a team.

eSelect from and use a range of tools and equipment
to make products that that are accurately assembled
and well finished.

eWork within the constraints of time, resources and
cost.

Evaluating:

eCompare the final product to the original design
specification.

eTest products with intended user and critically
evaluate the quality of the design, manufacture,
functionality and fitness for purpose.

eConsider the views of others to improve their work.
eInvestigate famous manufacturing and engineering
companies relevant to the project.

Technical skills:

eUnderstand that mechanical and electrical systems
have an input, process and an output.

eUnderstand how gears and pulleys can be used to
speed up, slow down or change the direction of
movement.

«Know and use technical vocabulary relevant to the
project.

Mechanical systems

Years
5/6 Fulleyz or gears

.‘,_\;'.'
.
/! J 7

Tlps for teachers

Sourcing existing preducts with gears or puleys can somerimes be
dif ficult. Example products using construction kits or consumable
materials can be premade fer children to imvestigate.

+ ‘When beginning designing and making, ensure children are focused
on making the mechanical system work, rather than the decoration

+  Focused tasks should concentrate on exploring combinations gears
or pullieys ng construction kits. If you de not have construction
hits, attach baught pulleys and gears to cordboard using paper
fastentrs,

+  Gears require more accuracy than plleys ot the making stage but
make it easier for children te understand the concept of ratie by
counting the number of teeth on each gear.

' The ey te success inthese units is to use compenents that are
compatible with each other &3 components purchased shauld have
the same diemeter holes.

" When children are making, zone areas of the clessrosm s
resources can be easiby found and replaced independent by,

+  Imvestigate alfferrative methods of evaluating. Try making vides or
photegraphic diaries that help develop ongaing evaluation.

+  Den't be afraid of incorporating any failed desiges info dspleys of
final products. Inchade evakations of why desgrs didn't work and
o chilidren would make them work. This links fo design in thie real
world and the concept that desigrs don't always work first time
araund,

+ Do not use rechargeable batheries

*  Primory Helpsheets - Units 66 and 6D
=  Primory Lesson Plass - Units 6C omd 80
Flease note that these publications are bused on previous Metional Curvicule.

Mechanical systems — Years 36 — Pulleys or gears

beveloping understanding of gears and pulleys

Drver Follower

Uising construction kifs, ask
children to explore gear rafio
using combinations off fwo gears
&g

The pulleys rofate inthe some
diraction
Driver Followsr

Thes pulleys rotate in different
directions

W

The small pulley (B) rotates much more
quickly than the large: pulley (A)

Building gears or pulleys into children’s products

battery holder

An example of o handmade reversing switch

ﬂm_\"‘/ Peper

as comtacts 2 cord discs fasmener

N

bezigning, making and evaluating a new tey
vehicle for children in @ particular age range

An iteraiiee process is the relatisrship betwees o pupils idess and how They ore
communicated snd clerified through astivty, This s an examgle of hos the
iterative design ond Make process MghT be experienced by on indiedoal pupl
during this praject:

THOUEHT ACTIOMN
What type of oy vehicle DCrifeastsing idiba, drcaming
shall T make? afatated detches ¢
What will be its purpose? explodied disgroms
Whe will use it7 Generating & simple desigh
specification
What glestriesl and
miezhanical compenents shall Diseurssing, medeliing and
T se? evabuting dif ferent systems
uging mechanical and
Which materisls will T use to elestrizel companents
ke iTF
Hean will T kit fit For Imeestigating aned trizlling
e pessible maberials and
components

e wil | T ke the body
shell for my toy wehicle?

Drisearssing, expharing and
evakuating protaTypes

What tosls ond materials will
T nbed?

What order will T meri in?
What consiraints am T

warking Ta?
Do I peed fo change
anything?

Wil mry product meet the
meeds, wants and interests

of the user group?

Glossary

Pulliey = = groovwed wheel over whick o drive beli can run.

Geor - & wheel with feeth around its circumference.

Drvee belt - the belt which connects and transfiers movement between fwo.
pulleys.

Searing up or down - cherging the rotational speed of o product by the use of
puilleys o geors. When o small pulley o gesr is used fo drive a lorger one The
retational sped is peduced snd the product hes been geored deum.
Mechoricel Tystem - o et of reted parts o compenents used te create
Msverment.

Driver - the gear or pulley that provides the input mowement io the systen
Follower - the geor o pulley that proddes the aifput movement to The system.
Maesh - the punt where tws gears jois fegether and transler mavement.
Moo spinde - the rod on the end of The metor onte which o gear or pulley is

& The Dagign and Technoiogy Assoclation
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Linked to topic work in History

UNCRC - article 24

Key skill(s)/ knowledge to be
assessed by the end of the unit

Lower attaining

Middle attaining

Higher attaining

Key skills:

Designing

eGenerate innovative ideas by carrying out research
using surveys, interviews, questionnaires and web-
based resources.

eDevelop a simple design specification to guide their
thinking.

eDevelop and communicate ideas through discussion,
annotated drawings, exploded drawings and drawings
from different views.

The pupils can

Create a design to show the model they

intend to make. Annotate this to
explain the key elements of their idea.

The pupils can

Develop an idea for a working vehicle and
create a relevant, annotated, simple
exploded diagram to show the key parts.

The pupils can

Design a working vehicle and create a comprehensive
exploded diagram which shows the key components
for this. Annotate to show what elements will be
included, materials which will be used and other key
information.

Key skills:

Making

eProduce detailed lists of tools, equipment and
materials. Formulate step-by-step plans and, if
appropriate, allocate tasks within a team.

eSelect from and use a range of tools and equipment
to make products that that are accurately assembled
and well finished.

eWork within the constraints of time, resources and
cost.

The pupils can

Use simple tools and electrical
components, with support, to create a
simple moving vehicle.

The pupils can

Use relevant tools and electrical
components to create a moving vehicle,
considering the aesthetics of their work as
they make it.

The pupils can

Use a range of tools and electrical components to
create a working vehicle which show care and
consideration to the aesthetics as well as the
effectiveness of the design.

Key skills:

Evaluating

eCompare the final product to the original design
specification.

eTest products with intended user and critically
evaluate the quality of the design, manufacture,
functionality and fitness for purpose.

eConsider the views of others to improve their work.
elnvestigate famous manufacturing and engineering
companies relevant to the project.

The pupils can

Talk about their final design and model
in terms of what works well and what
could be improved. Make suggestions
as to why / how this is the case.

The pupils can

Carefully evaluate their finished product
against their design brief. Discuss how their
work meets this and how it may be
improved. Discuss changes and adaptations
that were made throughout the process to
improve their final outcome.

The pupils can

Evaluate their design brief against their final model
and consider what has been successful. Think about
what improvements could be made and why this
would enhance the overall product. Discuss any
adaptations that were made throughout the process
and why these happened.

Key knowledge :

Technical Skills

eUnderstand that mechanical and electrical systems
have an input, process and an output.

eUnderstand how gears and pulleys can be used to
speed up, slow down or change the direction of
movement.

eKnow and use technical vocabulary relevant to the
project.

The pupils can
Explain, in simple terms, how their

machine will move and be able to point

out the parts which will assist the
movement.

The pupils can

Use their knowledge of gears and other
mechanisms to explain how to make the
moving parts for their model.

The pupils can

Confidently explain, using the correct terminology,
how gears will be used within their models to create
movement. Link gears to prior learning of other
mechanisms.

NB: The assessments are completed for two reasons — to enable the class teacher and in turn the subject leader to evaluate the pitch of the learning within the unit in order
to consider any necessary updates and for the class teacher to report to parents on the attainment of pupils in the end of year reports.




Ideas / CPD:
Help sheet - TANEW server folder structure\ld. Year 6\2021-2022\Autumn\Design Technology — step by step guide to making from DATA
Video - https://www.youtube.com/watch?v=gvPSInoDVCqg — shows step by step how to make a simple moving vehicle

Possible support for children:

How gears work - https://www.youtube.com/watch?v=vX1-9C58-VM

How do gears work? - https://www.youtube.com/watch?v=4al9f-ZKhEs

How gears work for teachers - https://www.youtube.com/watch?v=UPCugzlzLpY
What is a pulley - https://www.youtube.com/watch?v=LiBcurlagcqg

Need a lift? Try a pulley - https://www.youtube.com/watch?v=Nj4J7QNeBNk

Shopping list:
Elastic bands

Strong card
Glue / glue gun
Paper clips
Split pins
Straws

Cable ties

TTS

INVESTIGATION PACKS —
https://www.tts-group.co.uk/assorted-plastic-gears-60pk/ GGO-GEARS. html?gclid=EAlalQobChMIhanvyJzI8QIVaoBQBh2WIWRXEAQYASABEQI7-_D_BwE
https://www.tts-group.co.uk/turn-learn-magnetic-gears/1018933.html

Frame - Square section — https://www.tts-group.co.uk/square-section-wood-packs/1000338.html
Axles — circular dowel — https://www.tts-group.co.uk/wooden-dowel-packs/1000318.html

Pulleys — https://www.tts-group.co.uk/assorted-plastic-pulleys-60pk/1003642.html

Wheels — https://lwww.tts-group.co.uk/wooden-wheel-packs/1000483.html

Battery holders — https://www.tts-group.co.uk/2-x-aa-battery-holders-with-leads/1003711.html
Motor holders — https://www.tts-group.co.uk/motor-mounting-clips/1003735.html

Axle supports - https://www.tts-group.co.uk/card-triangles-axle-supports/1000439.html

Electrical wire — https://www.tts-group.co.uk/connecting-wire/1003736.html

Wire cutters - https://www.tts-group.co.uk/wire-strippers/1003750.html

Sandpaper — https://www.tts-group.co.uk/sandpaper-25pk/1009368.html

Motors — https://www.tts-group.co.uk/small-electric-dc-motor-and-pulley-pack/1003734.html
HEALTH AND SAFETY - AA zinc chloride batteries - https://www.tts-group.co.uk/zinc-chloride-batteries/1013320.html



https://www.youtube.com/watch?v=gvPSInoDVCg
https://www.youtube.com/watch?v=vX1-9C58-VM
https://www.youtube.com/watch?v=4aI9f-ZKhEs
https://www.youtube.com/watch?v=UPCugzIzLpY
https://www.youtube.com/watch?v=LiBcur1aqcg
https://www.youtube.com/watch?v=Nj4J7QNeBNk
https://www.tts-group.co.uk/assorted-plastic-gears-60pk/GGO-GEARS.html?gclid=EAIaIQobChMIhanvyJzl8QIVaoBQBh2WlwRXEAQYASABEgI7-_D_BwE
https://www.tts-group.co.uk/turn-learn-magnetic-gears/1018933.html
https://www.tts-group.co.uk/motor-mounting-clips/1003735.html
https://www.tts-group.co.uk/zinc-chloride-batteries/1013320.html

