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Intent, Implementation and Impact in KS3 Technology

Our Mission Statement:
‘We aim to use an iterative and explorative design cycle to empower
students to become creative and critical thinkers. To find solutions to
everyday problems that meet users’ needs and make the world a better
environment for all in an inclusive way.

What this means in your lessons:

> An iterative and explorative design cycle
We want you to try to always be improving your ideas and
looking for new solutions.

» Creative and critical thinkers
We want you to think outside the box and challenge the ordinary
designs you see every day.

» Solutions to everyday problems
We want you to be the people who solve the challenges the
world is facing through your new thoughts and exciting ideas.

» Meet users’ needs
We want you to think about what your users need every step of
the way so your design is ‘human centred’

» Make the world a better environment
We want you to help protect and improve the world for future

generations to come.

» In an inclusive way
We want you to design with an awareness of the challenges and
barriers your customers may have.



Programme of Study KS3 Design Technology

Core Content

Research Use research and exploration to identify and understand user needs.
Develop specifications to inform the design ofinnovative, functional, appealing products.
Analyse the work of past and present professionalsand others to develop and broaden understanding.

Design Identify and solve design problems and use a variety ofapproaches to generate creative ideas and avoid stereotypical
responses. Develop and communicate design ideas usingannotated sketches, detailed plans,3-D and mathematical
modelling, oral and digital presentationsand computer-based tools.

Make Select and use specialist tools, techniques, processes, equipment and machinery precisely.

Select and use a range of materials, componentsand ingredients, takinginto account their properties.

Test Test and refine ideas and products against a specification, taking into account the views ofintended users and other
interested groups.

Evaluate Evaluate outcomes and existing products considering developments in design and technology, impacts on individuals,

society and the environment, and the responsibilities of designers, engineers and technologists.

Specialist Content: Food Technology

Healthy Eating

Know the key food groups and understand the variety of foods required to provide the nutrients needed to maintain
health and energy levels.

Cook a range of
dishes

Cook a repertoire of predominantly savoury dishes to allow a healthy and varied diet.

Cooking techniques

Become competentin a range of cooking techniques for example, selectingand preparingingredients; using utensils
and electrical equipment; applying heat in different ways and adapting and using existing recipes.

Appropriate
ingredients

Know the function of different ingredients within recipes and be able to select ingredients based on the need of the
recipe being made.

Taste, smell and
texture

Use an awareness of taste, textureand smellto decide how to season dishes and combineingredients.

Food Sources

Understand the sources, seasonality and characteristics of a broad range ofingredients.

Specialist Content: Electronic Products

Structural
knowledge

Understand the importance of product form and construction to achieve functioning solutions.

Material and
Component
Properties

Select and use materials based on their physical properties and suitability for different purposes for example,
polymers, timbers and electrical components.

Manufacturing
Processes

Become competentin a range of manufacturingtechniques which are appropriate to the materials being explored and
used for example, hand tools, vacuum forming, laser cutting, belt sandingand drilling.

Power Sources

Explore how electrical and electronic systemscan be powered and used in products for example, circuits with heat,
light, sound and movement as inputs and outputs.
Understand how energy can be stored and used, including the development of renewable energy sources.

Specialist Content: CAD and Engineering

Structural
knowledge

Understand the importance of product form and construction to achieve functioning solutions.

Material and
Component
Properties

Select and use materials based on their physical properties and suitability for different purposes for example,
polymers, metals and alloys.

Manufacturing
Processes

Become competentin a range of manufacturing techniques which are appropriate to the materials being explored and
used for example, hand tools, heat treatment, laser cutting, drillingand welding.

Design
Communication
andrealisation

Explore how CAD CAM systems can be used in the development of products for example, 3D modelling, virtual testing,
technical drawings, CAM production.

Understand the value of computer aided design in 3-D and mathematical modelling, oraland digital presentationsand
the flexibility of computer-based tools.




Y7 Food
Technology

Safe Food Preparation

Create andrespond to a Design
Brief for a Pizza product

Develop a specification
Healthy eating
Preparing hotand cold dishes

Analysis and Evaluation

Curry practical and evaluation
3 party feedback

Meal planning and budgeting
Effective use of ingredients
Bolognese practical

Materials and Design

Create andrespond to a
Design BriefforanMP3 amp

Develop a specification
Materials and processes

Use and understand the
vacuum former

’

Y9 CAD & Engineering

Design and idea development

Create andrespondtoa
Design Brief for a coat hook
for disabilities
Develop a specification
Materials and processes
Use of modelling

Analysis and Evaluation

Give and collect 3™ part
feedback

Final construction
Testing and evaluation

°
To KS4 — GCSE Product

design and BTEC
Engineering...

Learning Journey
KS3
Design Technology

Function of Ingredients

Making Oaty biscuits
Understand functions of
ingredients

Cooking chickensafely
Commercial food production

Batch production chicken goujons

Y8 Electronic
Products
Practical and Soldering

What is electricity

Using machinery safely
Learning to soldereffectively
Componentsandtheiruses

Analysis and Evaluation

Give and collect 3™ part
feedback

Final construction

Testing and evaluation

Practical and metal work

How are CAD programs used
Drawingto scale
Orthographic drawing

Spot Welding

Shaping andworking with
steel

Extra-curricular

Opportunities to enter design
competitions.
Opportunities to visit
national engineering and
design events



Course Structure KS3 CAD & Engineering

Module | Content Skills & Knowledge
1 Research and design * Identifying user needs
specification * Planningand timing
Design idea development | * Idea communicationand
CAD Modelling development
 CAD modellingand
design skills
2 Card modelling  Manufacturingand hand
Orthographicdrawingon skills.
cad * Measuringand cutting
Marking out and cutting accurately.
metal * Identifyingand selecting
Shapingand bending materials and processes.
metal e Using industrial processes
safely.
3 Product completionand |+ Testingand correcting

testing

Testing and evaluating
Design improvement and
development
Manufacturingresearch
End of year assessment

issues

Analysingand evaluating
to improve.

Responsible design
decisions.

Cost analysis

Retention of key
knowledge




Knowledge Organiser: KS3 CAD & Engineering

Material Properties and Technical Drawings

Key words

Key skills

Product Specification: The ‘specification’is probably the most important part of the design
process becauseitmakes sure your productis goingto do what itneeds to do. Itis alistof
points which outlinethe design criteria for the product, with each point referring to research
work you have done. You canorganizeyour points soyou don’t miss anythingusing ACCESS
FM and expand your writing using PEE chains.

callediterativedesign.

Design idea development: Firstdevelop a range of initialideasand
compare them with your specification. You canthen see anyareas
which are less good and look at how to improve them to produce a
final idea. Annotation helps explain designs fullyand using 3D
sketchingand ACCESS FM for your annotation will makeyour ideas
clear. Improvingand developing designs based on feedback is
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Technical Drawings: Technical drawings have
to conform to BS 8888 whichis a set of rules
that the drawing must follow. Drawing
Standards existsothat everyone usingthe
drawingcanunderstand them clearlyand
shows the informationinthe same way.
Often the parts being shown on the drawings
are too bigto drawfull size,sothey are
drawnto scale. This means drawingthem in
model but as a smaller sizethanthey really
are. The scalebeingused is shown on the
drawinginthe title block.

Orthographic drawing
layout: technique which

1]

L[

Frant elevation End clearly.

2D drawing

shows the top
(plan), frontand
side (end) view
of a product.
Used to show
technical
informationsuch
as dimensions

Rlan

elesation

Specification
ACCESS FM

(Appearance,
cost, customer,
environment,
size, safety,
function,
materials and
manufacturing
method)

Annotation
Technical
drawing

BS 8888
Orthographic
2 dimensional
3 dimensional
Quality
Control
Assurance

Key knowledge

Curriculum
Links

2D Command Tools:
2D Design Button

Description of use

commands
Line tool / Used to draw a line
ps—
Erase DEL Used to erase a whole
ANY shape
Circle tool @ Used to draw a circle
Text tool Used to add text to a
ABC drawing
Damension Scale . .
Scale s teeeed || Used to set dimension
o o scale
Grid lock GRID f Used to draw directly

LOCK onto the grid

Hatching Used to add areas of
‘%— block colour
z00m Used to Zoom in and out
&l. Q of a drawing

Quality control and Quality Assurance:
Quality control is a system of
maintaining standardsin manufactured
products by testing a sample of the
output againstthe specification.
Quality Assuranceis a way of
preventing mistakes and defects in
manufactured products and avoiding
problems when delivering products or
services to customers. Quality
assurancemakes surequalityis created
duringthe designing phase. Whereasin
quality control, qualityis created atthe
production stages. Quality Assuranceis
a preventive action, but Quality Control
is acorrectivemeasure.

Literacy:
Specificationwriting,
PEE chains,
justificationand
analysisskills, use of
acronyms.
Numeracy:

Costing, dimensions,
scale, proportion,
graphical
representation.
Careers:
Problemsolving,
softwareskills,
communication
skills.

Cultural Capital:
Specificationwriting,
design skills,
communication.




Knowledge Organiser: KS3 CAD & Engineering

Manufacturing Safely

Powin e}

Key words

A

Key skills

Manufacturing: Usingkey manufacturingskillssafelyand
practicingto develop your skilland accuracy so thatthe products
you make arehigh quality. In Engineeringthis includes hand
tools, heat treatment, laser cutting, drillingand welding.

engrave lines to black.

Another method is to vectorise the entire image.

In the Bitmap menu, select Vectorise Bitmap.
, Click on the image

In the Colour
)

o

Selection for
Vectorisation
window, click OK

"

Jmcbon |
N ‘,_;}‘ Check the No Fill button. ~~
L e
’6;{3: S (P8 |\ Click oK

In the Bitmap Vectorisation Settings
window, click OK.

The image is now completely vectorised.
Select the image and click on Fill

.//'

S

Change the line colour. (Red to cut or Blue to engrave)

Laser cutting process: Draw yourimage on 2D design, or
vectorisean existingimage. Then change cutlines tored and

Export the image

as a DXFfileto

the laser cutter.

Placethe

material into the
laser andfollow

the settings and

safety rulesin

the handbook to

cutitout
correctly.

Risk Assessment: This
term is usedto describe
the overall process or
method where you:
Identify hazards
andriskfactors thathave
the potential to cause
har. After
hazardidentification, you
then consider
appropriateways to
eliminatethe hazard, or
control the risk when

the hazard cannotbe
eliminated, thisis called
risk control.

Key knowledge

Manufacture
Risk
Assessment
Welding
Quality
Laser cutting
Drilling
Vectorise
Import
Hazard
Control

DXF file
Safety
Strength
Ductility
Elasticity
Ductility
Plasticity
Tensile

Material properties:

position.

stretchingalongits length.

snapping.

Strength —The ability of a material to
stand up to forces being applied
without it bending, breaking,
shattering or deforming inanyway.
Elasticity—The ability of a material to
absorbforceand flex in different
directions, returningto its original

Ductility - The ability of a material to
change shape(deform) usually by

Plasticity - The ability of a material to
be changeinshapepermanently.
TensileStrength - The ability ofa
material to stretch without breakingor

Advantages:

Strong
Lightweight
joint

More
effective than
riveting
Look neat
andtidy
Quickto
produce
Rigid

No noise

Advantages and Disadvantages of welding:

Disadvantages:

Brittle

Don’t cope well with
fatigue

Skilled labor needed to
weld

Electricityis required for
welding.

Inspection of welding work
is more difficultand costly
than riveting. Easy to get
defects inthe jointwhich
are difficult to detect.
Risks arehigher from
weldingflash

Curriculum
Links

weapons.

Properties of steel: Steel isanalloyofironandcarbonand, sometimes, other elements such
as chromium. Because of its high tensilestrength and low cost, this material is bestusedin
buildings, infrastructure, tools, ships, trains, cars, machines, electrical appliances, and

Literacy:

Risk assessment,
processing
instructions, use of
technical
documentation.
Numeracy:
Planning,
dimensions, marking
out.

Careers:
Problemsolving,
hand skills,
communication
skills.

Cultural Capital:
H&S/Risk
awareness,
manufacturing skills,
communication.




Knowledge Organiser: KS3 CAD & Engineering

Computer Aided Design

Key words

Key skills

Testing and Evaluating: By comparingyour finished product with
the specification and also by asking for 3 party feedback, you
canidentify strengths and weaknesses with the designand
manufacture of the item. You canusethisinformation to suggest
ways itcould be improved or developed inthe future.

CAD: 3D computer modelling means usinga computer programme to create a virtual
representation of a real object. This drawingcanthen be used to programme a piece of
machinery to cut out a real physical product. The model canalso berendered to make itlook
real by choosinga colourand a material. Anumber of 3D model parts can be put together to
make anassembly. Oncethe complete 3D model is created, it can be used to create a
technical drawing. These drawings areused when the productis madeto make sureitis the

rightshape andsize.

Card modelling: Card modellingis
another way to test a design before
proper production begins. One major
advantageof usingcardis if you make
a mistake, each partcanbe remodeled
atvery littlecost. When assembled
correctly they canbe reallystrongand
lastfor many years.

Creating acard
model is easy
and canquickly
show whata
product will
looklikesoit
canbe
evaluated.

Heat treatment: Heat Treatment in Designand
Technology involves the use of heat to raisethe
temperature of a material (usually metal) to a point
where changes inits crystallinestructureoccurand
alterits working characteristics. Often this means it
is easier towork with and shape. The source of
heat could be a Blow Torch butinindustry, more
consistencyandaccuracyis achieved by the use of
temperature controlled ovens andkilns.

Testing
Evaluating
Computer
Aided Design
Modelling
Rendering
Virtual
Technical

3" party
feedback
Heat
treatment
Crystalline
Characteristic
Forge

Shade

Tone

Curriculum
Links

Key knowledge

Target audiences: When designing
you need to thinkabout the
customer, clientand end user.
Sometimes they will bethe same,
but often they aredifferent people
who will havedifferent needs and
wants from the product. For
example a dog bowl. The client
might be a pet shop, the customer
would be the pet owner and the
end user would be the dog. Whose
needs are mostimportant will
depend on the product being made.

Environmental impacts of products:
When designinga productitis
important to think aboutthe
environmental impacts all theway
through the product’s life. This might
be the energy used inthe extraction of
raw materials or during manufacturing.
It could be the transportof materials or
finished products for sale. Itwill also
includeany consumableitems when
the productis beingused, like
batteries, as well as howthe product
will bedisposed of at the end of its life.

LT

Literacy:

Risk assessment,
processing
instructions, use of
technical
documentation.
Evaluation.
Numeracy:
Checking,
estimating,
dimensions,
marking out.
Careers:
Problem solving,
handskills,
communication
skills.

Cultural Capital:
Manufacturing
skills,
communication,
production.




Structuring your answers in Design Technology

P.E.E Chains

In Technology we use PEE chains to expand ouranswers sowe are communicating our thoughts and ideas
clearly. This makes sure that we say what we thinkand then back up, or justify, ourthoughts with explanations
and evidencefrom research which support them.

POINT Say WHAT you think. I think the product should be...
EXPLAIN Say WHY you thinkit. This is because...
EVIDENCE | Say whatRESEARCH you’ve done to back this up. I know this from my research into...

ACCESS FM

ACCESS FM is an analysis and annotation tool which makes sure we considerall the important design criteria
and the impactthey have on products we are investigating, designing or evaluating,

[J]
§ Where did the designerget theirinspiration? Could the productlook better?
A § Do you thinkitlooks attractive or ugly, Why? What does the productlook like?
§ THINK shape, form, materials, size, beauty, ugliness.
= Is itaffordable toyourcustomer? Will it make a profit? Isit value formoney? How
C| 8 :
O | muchdoesit costto make?
)
C E | Whatimpactwouldithave ona customerslife? Why would a customerbuy it?
= | What makesitsuitable forthem? Whowouldbuyit? Whowould use it?
(@)
é What is the productsimpact on the environment? THINK batteries, rethink, refuse,
E 5 reduce, reuse, recycle, lifecycle. How would the product be disposed of?
= | Isthe productneeded orwanted? How longwillitlast?
S Z | 1s the product high quality? Does it meet safety standards? How has the designer
= | considered safety? Could the product hurtanyone? Are there any sharp edges?
S v Isitan appropriate size? Would it work betterif it was bigger orsmaller? Does it
» | comeindifferentsizes? How bigisit?
c
F % Doesthe product work? Could the product work better? How does the product
S | work? Why isthe productneeded? Whatdoesthe productdo? s iteasyto use?
2
2 2| Whatimpactcouldthe designer’s choice of material have on the environment?
M | g £ | Woulda different material make it better? What material has it been made from?
2 é What process would be used to make it?
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Oracy in Design Technology

Learning Learning
to | through
Talk Talk

have beengiven.

You needtodiscussand explain all the negatives you can think of on the topicyou

Success Criteria

*  Considerall the potential negatives

. State your opinion clearly

*  Taketurns withyourpartner/
group

. Explainyourreasons

*  Giveexamples

. Don’tlose yourtemper!

RAVE

have beengiven.

You needtodiscussand explain all the positives you can think of on the topicyou

Sentence Starters
*  Theproblemsare...
. | disagree withyou because...

*  Theeffectsofthatare...

. That’s true but have you
considered...

. | hearwhat you are sayingbut...

Success Criteria

*  Considerall the potential positives

. State your opinion clearly

*  Taketurns withyourpartner/
group

*  Explainyourreasons

. Give examples

. Be enthusiastic!

Sentence Starters
. The benefits of thisare...
. | feel thisis positive because...

. The effects of thatare...

*  That’strue buthave you
considered...

. | hearwhat you are sayingbut...

Talk Detective

You needtoobserve conversations and identify examples of good oracy.

Success Criteria | °

Look for what people are doingwell

. Record specificphrasesand names

. Give praise inyourfeedback

. Use positivebody language when you feedback

Things to look for:

v Invited someone else to contribute

v’ Challenged someone's opinion

v' Summarised their thinking or the
group opinion

v’ Clarified someone’sidea

v' Gave a good example
v’ Used appropriate body language
v’ Used technical language / key words

Oracy means beingable to express yourself clearly using spoken language. We
build oracy tasks into Technology lessons to help you develop the technical
language and understanding that you need to be able to communicate your
ideas and opinions effectively to others. These are some of the activities which
we use inlessons, butyou cantry them out at home too!

'rave

h_h




Revision Strategies in Design Technology

Technique |Difficulty |Description Used
Revision Hard Write out ‘flash cards’ which have questions on the front and answers on the back which
Cards Challenge [can be usedfortesting yourself/each other.
MemoryMap|Challenge |Mind mapallthe keypoints and keywords related to the topics. Useimages as
appropriate.
mnemonics |Hard Use thefirstletter of keywords to spell outa word or phrase to remember lists or large
Challenge |chunks of information e.g. Richard of York gave battleinvain (colours of the rainbow:
red, orange, yellow, green, blue, indigo, violet) or ACCESS FM.
Self Test Challenge |Use flashcards orthe practice questions inthe book to test your knowledge of topics.
Hard designing yourown questionand mark scheme for the topic
Challenge
Extreme |[Create a modelanswerforthe question youdesigned.
Challenge

Smartass Lists

Extreme

Write down impressive/unusual key words or expressions which you could use to

Challenge |answera questiononthattopic
Example Q&A|Hard Make up anexample exam questionon the topicand write a mark scheme forit using
Challenge [the revision guide. Thentesta peerwiththe question, mark theirwork and work in
pairs to develop the markscheme.
Songs/Poems|Hard Write a poem orarhyme (youcould eveninclude a tune) which will help you to
Challenge |[rememberthe keywords orpoints fora topic.

Pictograms |[Challenge |Draw images surroundedbykeywords whichwill remind you of the keyinformation or
helpto summarise the topics. This maybe a singleimage (e.g. materials/tools) ora
storyboard (e.g. processes)

Bullets/Lists |Challenge |Numberorbullet pointthe keyinformationon atopic. Tryand listtheminorderof
importance.

Audio Tape |[Challenge |Create an audioaccountof the keyinformation whichyou can thenplay backto yourself
to helpyou rememberthe keypoints.

Hard In pairs write and record aninterview which includes the keyinformation about a topic
Challenge |and requiresthe interviewee to explainandjustify the information beingcovered.

Physical Map|Challenge |Putkeypointsaboutatopicaroundtheroom. Move to that pointand eitherread out
loud orwrite down the fact/point/information. This means that the informationthen
becomes associated with this specific place and thinking about the place should trigger
the recallof information.

Challenge [Inteams of 3-4,takeitinturns to relaythe informationabouta topicuntil you runout

Round Robin of keypoints. Then checkthatyou covered all the information by usingthe revision
guide/notes as a checklist.

Quiz Quiz Hard Create quiz, quiz, trade cards and use theminsmall groups to cover the information for

Trade Challenge |a topic. Eachcard should feature a question and a sub-questionorhintononeside,
with the answeron thereverse.

Talk Pair Hard Talk in pairs andcoverthe main points of a topic (make a note of what you remember

Share/speed [Challenge |togetherinyourrevision books) Then pairup with someone else and add to you notes,

dating repeat this until youthinkyou have all the information—then checkagainst the revision
guide.

Talking Challenge [Similarto Talk, Pair, Share-working inteams of3-4 coverthe main points ofa topic

Tables (make a note of what you remember togetherinyour revision books)andthen move
teams andaddto you notes, re peat this until you think you have all the information—
then checkagainst the revision guide.

Consensus |Hard Useful forkeywords. Independentlydefine a keyword, theninteams of3-4bring

Challenge |definitions togetherandsynthesise the information to create the best definition

possible. Can also be used to develop responses to exam questions.




Personalised Learning Checklist: KS3 CAD & Engineering

Create a revision aid for each of the statements below, to prove you can do each one.

o|f you can definitely do the full task, tick green.

e|f you can do some of the task, tick amber.

e|f you can do less than half of the task, tick red.

If you have not ticked green, spend some extra time revising that area!

What'’s a revision aid? This could be revision notes, a mind map, a list, flashcards. Whatever works
for you! Look at the revision strategies page for more ideas.

KS3 CAD & ENGINEERING @) @ D

Year 9 Module 1— Material Properties and Technical Drawings

Make a poster showingall thedifferent material properties.

Draw the top front and sideview of your mobile phone on
the back.

Create a table showingthe different materials properties.

Give an example of each type of material and why itis used.

Explain the views shown inanorthographic drawingand why
they are used.

Create a table showingthe different materials properties.

Give an example of each type of material and why itis used.

Year 9 Module 2 —Manufacturing Safely

Write a planfor makinga coathook.

Write a paragraph explaining each of the stages and what
safety measures you needed to take when working.

Ina table, identify each stage in making your coat hook and
say what tools were needed.

Write a riskassessmentshowing who might be harmed and
how at each stage.

Includethe control measures used to prevent you from being
harmed.

Year 9 Module 3— ComputerAided Design

Explain whatis meant by CAD.

Write a paragraph explaining the benefits of using CAD and
CAM in engineering.

Ina tablecompare and contrastthe advantages and
disadvantages of using CAD and CAM.

Write a conclusion of what you have found.

Write an essay discussing the following statement:
Using CAD and CAM is bad for people becauseit costs jobs.




