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Engineering Learning Journey

Year 
7

Year 

9

Year 

10

Year 

11

Year 

12

Year 

13

Degree study at University

Y6 visit day projects 
– plane launcher, 

LED torch, CAD Key 
ring...

Y7 Induction 
project – Cad 

drawn laser cut 
cake stand.

Acrylic pen 
project
Acrylic pen 
project

Design briefs, 
Specifications and 
design constraints 

Design practice, drawing 
out and communicating 

ideas, annotation
Ergonomics & 

Anthropometrics

Measuring and 
marking out., 

Lamination

Cutting tools – coping 
saws, hack saws

Files and abrasives, vices, saws and 
cutting tools, dust and particles

Workshop 
health and 

safety

Using templates

Turbines & 
structures
Turbines & 
structures

Evaluation

2D Computer aided 
designing – Drawing tools, 

editing tools, vector 
manipulation

Working as a team, 
communication, delegation 

and cooperation. Shared goals 
and group problem solving

Designing: Context analysis, mind 
mapping, problem solving through 

real world contexts. 

The effects of 
mass, shape 
and surface 

area on speed
Constructing  geometry 
using drawing tools & a 

compass

Testing using measuring 
instruments

Forces: Tension, 
compression, 

torsion and shear

Mass, frame 
and shell 

structures

STEM 
careers

Blade 
pitch 

Alternative energy -
How wind turbines work

Wind driven 
thing

Wind driven 
thing

3D CAD3D CAD

River 
crossing
River 
crossing

LO3: Reading 
Engineering 
drawings

LO3: Reading 
Engineering 
drawings

LO1: 
Engineering 
Disciplines

LO1: 
Engineering 
Disciplines

LO2: Science & 
Maths in 
Engineering

LO2: Science & 
Maths in 
Engineering

LO4: Properties 
of Engineering 
materials

LO4: Properties 
of Engineering 
materials

LO5: Engineering 
equipment & 
machines

LO5: Engineering 
equipment & 
machines

Unit 1 
examination: 
40%

Unit 1 
examination: 
40%

Unit 2 Synoptic 
project:
60%

Unit 2 Synoptic 
project:
60%

Unit 1: Mechanical 
Principles
Unit 1: Mechanical 
Principles

Unit 2: Delivering 
Engineering processes 
safely as a team

Unit 2: Delivering 
Engineering processes 
safely as a team

Unit 3: Product Design 
and Manufacture in 
Engineering

Unit 3: Product Design 
and Manufacture in 
Engineering

Unit 10: Computer 
aided design in 
Engineering

Unit 10: Computer 
aided design in 
Engineering

NCFE VCERT in 
Engineering studies

BTEC Extended Certificate 
in Engineering

Design skills: 
Design drawing, Presentation 
skills, Production planning, 
Engineering specifications

Material knowledge: Metals: 
Metals – Aluminium and steel

Marking out:
Scribes, centre 
punches, odd leg 
callipers, Dividers, 
Engineers squares, 
Surface gauges, 
surface plates, angle 
plates, letter 
stamps...

Reading and working from 
engineering drawings

Shaping processes: 
Guillotines, files, hole 
punches, pillar drill, 
Gabro sheet metal 
folder, shear brake 
press, forming using 
jigs,  hacksaws...

Fasteners: Rivets, nuts &bolts, 
nylock nuts, washers...

Workshop 
health and 

safety!

Types of motion: 
Rotation, 

reciprocation, 
oscillation, linear

STEM 
careers

Engineering sectors: 
Aerospace, Automotive, 

Communications, Electrical 
and Electronic, Mechanical, 

Biomedical, Chemical...

3D Computer aided 
Design using Spaceclaim

Workspace environment: Pan, 
zoom, isometric, selecting planes 

and faces...

Software tools: including
Pull, revolve, add and subtract 
material, shell, draft, radius, 
chamfer, lofting profiles, project...

Presenting CAD work 
as Orthographic 

drawings

Tolerance 
and fit

Working with 
an exam style 

brief

Producing engineering 
drawings by hand: 

Isometric and 
orthographic.

Testing with 
static loads, 

critical failure
Understanding and 
working with scale 

factors

Manufacture 
of a 

prototype

Risk assessment, COSHH, 
manual handling,  PPE 

regulations, RIDDOR and 
other associated sector 

hazards

Modern 
engineering & 

engineered 
products

Using SI units: Candela, Meters, Seconds, Kilograms, 
Mol, Kelvin,  Amperes

Engineering calculations 
Force =mass x gravity (f=mg)
Speed=Distance/time (s=d/t)
Acceleration = ∆ velocity/time
Moment = f x d
Momentum = mass x velocity
Density = mass / volume
Pressure = force / area
Power = Volts x Current
Resistance = Volts / Current

Material 
properties: 
Strength, 

toughness, 
durability, 
elasticity, 

malleability, 
ductility, 

brittleness

Engineering 
materials: Ceramics, 

polymers, metals, 
composites, 
elastomers...

Understanding  
BS8888

2D & 3D CAD

Line types including centres, 
cutting planes, hidden lines, 
phantom lines, breaks etc.

Units and 
systems of 
measurem

ent –
imperial 

and metric

Title blocks and mandatory 
information, Scales and 

calculations

Single session 
manufacture challenges -

Marking and cropping, 
making moulds, tape 

holder task

Mock synoptic project

multiple choice, short and 
extended answer 

questions on LO’s 1 to 5

Analysing a brief

Working to tight 
deadlines

Orthographic and 
isometric drawing 
– both CAD and by 

hand

Planning, 
Problem 
solving, 

manufacture 
of a solution

Learner 
log

Introduction 
to 3D printing 
and additive 
technologies

Duplication 
circular & linear 

patterns and 
mirroring

Laws of 
Logarithms

Laws of indices

Using trigonometry 
– Sine, Cosine, 

Tangent, Sine and 
Cosine rules

Algebraic and 
trigonometric 
mathematical 

methods

Static and dynamic 
Engineering systemsFluid systems

Static and direct 
current 

electricity and 
circuitsHydrostatic 

pressure and 
thrust

Resolution of forces

Stress, strain 
and Young’s 

Modulus

Lifting 
machines, 

velocity ratio 
and 

mechanical 
advantage

Common engineering 
processes – fitting, 

machining, fabrication...

Health and safety 
requirements – risk 

assessment, Regs & ACOPS

Human factors 
affecting the 

performance of 
engineering 
processes

CAD

Communication, 
motivation, 
verbal and 

written skills, 
negotiation...

Design triggers –
market pull, 
technology push, 
demand and 
profitability...

Design 
challenges –
efficiency and 
reduction of 
energy...

Material properties :
Physical, thermal, 
electric and 
electromagnetic

Mechanical power 
transmission –
Linkages, mechanical 
motion, power 
sources

Manufacturing 
processes 

Communicating 
designs  –
Freehand 
sketching, 
Graphic 
techniques

Validating designs –
Objective referencing, Indirect 
benefits and opportunities, 
Design for manufacture, 
Modification...

3D parametric modelling –
3D primitives, Boolean operations, 
assembly and FEA...

2D drawing commands
such as line, arc, circle ..

Development of a 3D model –
assembly constraints, 
rendering, degrees of 
freedom, assembly 
considerations and 
relationships between objects

Configuration of 
parametrics such as 
origin, snap, file types, 
sheet metal 
parameters...

Output of 2D drawings –
Output parameters, component 
assemblies, orthographic, 
isometric, parts lists, bill of 
materials.

Iteration, 
Making and 
testing and 
prototypes

The 
Future!

Laser output, Line colour and its 
role in setting cutting parameters 

when laser cutting 

Polymers – Thermoplastics and 
their environmental impact

Year 

8

Practical and theory 
tasks on engineering 
hand tools, portable 

workshop tools and fixed 
equipment.
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Textiles Learning Journey

Degree study at University

Felt Bookmark project. 
Hand sewing skills

Bag 
project 

A Level Art and Design  
(Textiles)

GCSE Design & 
Technology (Textiles)

Research & 
Evaluation of 

existing textiles 
products

Design briefs, 
Specifications and 
design constraints

Using templates & 
Modelling ideas

Cutting & 
shaping 

materials

Designing: Context 
analysis, mind mapping, 
problem solving through 

real world contexts. 

Design practice, drawing 
out and communicating 

ideas, annotation

Scissors, pins, needles, 
thread, embroidery 
skeins, Felt, sequins, 
buttons & beads

Embroidery, Applique, 
beading, sewing

Testing & 
Evaluation

Environmental 
friendly products

Materials knowledge: 
Textiles: Fabrics & components

Sewing 
machine skills

Sewing machines, 
bobbins, presser foot, 
fly wheel, foot pedal, 
thread

Manufacturing methods: 
joining materials – seams 

& hems (French, 
overlocked, plain)

Fashion 
Design

Customer 
profiles

Research 
& 

Inspiration 

Zandra
Rhodes

Surface 
decoration: 

Transfer paint 

Making 
Clothes

Specialist textiles 
equipment

Manufacture 
of a prototype

Quality 
Control

Environment 
friendly design

RecyclingMock NEA

Research & 
Analysis 

Trends, fashion, product 
analysis

Customer needs/wants
Designing for clients

Embroidery 

CAD/CAM Embellishment 
techniques 

Surface 
decoration 

Printing & 
Dyeing 

Research 
& 

inspiration

Fashion & 
textiles 
design 

Modelling 
ideas 

Analysis & 
Evaluation 

Customer 
profiles

Making 
prototypes

Product 
development

Attention to 
detail

Making 
clothes & 

accessories

The 
textiles 
industry Manufacturing Sustainability 

& ethics

Quality control
New 

technology

Specifications

Problem 
solving

Printing for 
textilesBeading

Personal project 
work, self expression 

and development

Extended essay 
on a personal 

project

Visits to museums and 
galleries in Birmingham, 

Wolverhampton, 
Manchester

Design and 
manufacture of a 
substantial artistic 

textiles piece

Primary 
research

Creative 
outcomes

PHOTOGRAPHY

Creative and 
experimental 
development

Technical 
textiles

Advanced sewing 
machine work

CAD work and laser 
cutting with Textiles

Advanced sewing 
machine work

Batique

Heat 
transfer

Tyvek

Lamination and 
encapsulation

Constructed 
textiles and 

manipulation

3D felting, flat 
felting, 

embellishment 
felting

Weaving, knotting, 
Macramé and crochet

Design and manufacture of 
a third substantial artistic 
textiles piece. This is an 

assessed outcome worth 
50% of the final grade

8 choices of 
stimulating brief. 

These are supplied by 
the exam board.

3D felting, 
flat felting, 
embellishm
ent felting

Quilting 
and 

trepunto

Build a portfolio to help gain 
access to college or university

Personal project 
work, self expression 

and development

Free machine 
embroidery

CAD work and laser 
cutting with Textiles

Heat 
transfer

Tyvek

Lamination and 
encapsulation

Weaving, knotting, 
Macramé and crochet

Applique

Batik

Design and 
manufacture of a 

second substantial 
artistic textiles 
piece. This is an 

assessed outcome.

Creation of high 
quality presentation 

boards

Self organisation 
and collation of 

research

Examination of different 
textile artists

Self 
initiated 
project 
work

Applique
Sketch book 

work

Process 
sampling

Anita Tull Artistic 
embroideryArtistic 

practice

Research into artists 
and makers

Quilting

Fibres & fabrics 

Layplans

Inserting 
zips

Cutting & 
shaping 

materials

Social, moral, ethical & 
environmental 

responsibility in design

Improving 
sewing 

machine 
skills

Life cycle 
analysis

Construction  
skills – seams,  

fastenings 

Transfer printing 
on fabric

Surface 
embellishment 
techniques

Whimsical lantern project
Basic sewing machine skills

Planning & 
testing

Design 
analysis & 

development

Writing 
Design 

Specifications

Y7 Induction 
project – Cad 

drawn laser cut 
cake stand.

Workshop 
health 

and 
safety

Fabric 
construction

Self & Peer 
evaluation

Improving 
sewing 

machine skills

Basic patchwork 
& machine 

quilting

Team work & 
batch 

production

Sewing 
machine 

health and 
safety!

Investigating 
fibres & fabrics

Workshop 
health and 

safety!

Sewing machine 
set up & 

troubleshooting

Printing original 
fabric

Sustainable 
textiles design

Design 
inspiration 

moodboards

Bag 
manufacture

Unique ideas & 
innovation

Creativity

Making quality 
textiles products

M1



3.411
YEAR

Understand how hospitality      
and catering provision 

operates

Propose 
provisio

ns to 
meet  

specific       
- needs

NEA 
mock

Understand the importance 
of nutrition when planning 

menus

3.4

Understand the environment in which 
hospitality and catering providers operate

AC 1.3
Working conditions of different job roles 

across the hospitality and catering industry

KS4 – Hospitality and Catering

L
O

1

Know 
how food
can cause ill 

health L
O

4

L
O

1

L
O

2

L
O

2

Understand how hospitality and 
catering provision meets health and 

safety requirements

L
O

3

Revision

June

KS4 – Hospitality and Catering

AC 1.1
The structure of the 

hospitality and catering 
industry

AC 1.4 
Factors affecting the success 

of hospitality and catering 
providers

AC 1.2 
Job requirements within the  

hospitality and Catering industry

AC 4.4 
Common 

types of food 
poisoning

AC 4.2
The role and responsibilities of the 
environmental health officer (EHO)

AC 4.5 
The 

symptoms 
of food 

induced ill 
health

AC 2.1
The operation 
of the kitchen

AC 2.2
The operation of 
front of house

AC 2.3
How hospitality and catering provision 

meets customer requirements

AC3.1
Personal safety control measures for 

hospitality and catering provision

AC3.2
Risks to personal safety in 
hospitality and catering

AC5.1
Review 

options for 
hospitality 

and 
catering 

provision

LO2LO4

3.410
YEAR

3.49
YEAR

Year 9 - 11 a range of 
savoury and sweet 

dish will be produced  
along side theory

Understand menu 
planning

Non Exam 
Assessment 

L
O

1
LO2

Unit 1

3.4

AC1.1
Describe functions 
of nutrients in the 

human body

AC1.2
Compare nutritional 

needs of specific groups

AC1.3
Explain characteristics of 
unsatisfactory nutritional 

intake

AC2.3 
Explain how menu dishes 

meet customer needs

AC2.1 
Explain factors to 

consider
when proposing 
dishes for menus

AC2.2
Explain how dishes 
on a menu address 

environmental issues

AC1.4
Explain how cooking methods

impact on nutritional value

AC2.4 
Plan production of 
dishes for a menu

LO1

L
O

2
Research, plan and 
cook a  meal for a 
specific provision

Food SafetyCulinary Skills

Food 
Scie
nce

Commodities Heat transfer

Nutrition Food Poisoning

Culinary 
skills

Food Choice

Health and Safety 
within the 

kitchen and food.Convection

Sensory 
Analysis

Using the 
hob

Cooking 
terms

Organic 
Farming

Raising 
agents

Gluten

Food 
Miles

Gelatinise –
sauces

Seasonal 
Foods

Special 
Diets and 
religion

Year 7 - 8 a range of 
savoury and sweet 

dish will be produced  
along side theory

In Year 7 
learners  will  

develop basic 
understanding 

of nutrition 
and culinary 

skills. 

In Year 8 learners 
will develop 
confidence of  
cooking a range 
of dishes and 
make informed 
decisions about 
food choice. 

Practical 
routine
(recap)

Macronutrients Food poisoningFood 
BacteriaFats and 

Sugars Food 
Labelling

Fairtrade : ethics

Micronutrients

Accident 
Prevention

Diet and 
lifestyle

Vegetarians

Food choice (diet analysis)

Food and 
Temperature Seasonal 

foods/food 
miles

(recap)

Healthy Eating 
– Recap eat 

well guide and 
nutrition

Food safety in 
the kitchen

(recap)
Food 

choice
KS3 – Food and Nutrition

3.48
YEAR

3.47
YEAR

Conduction
Rubbing in 

method

Eat Well guide 
and nutrition

Enzyme 
Browning

The ‘4’ C’s 
Bacteria and Hygiene

KS3 – Food and Nutrition

KS4 – Hospitality and Catering

AC3.3
Options for 

hospitality and 
catering provision

LO5 LO1
LO3

AC5.2  
Recommend 
options for 
hospitality 
provision

Unit 2

AC 4.3
Food Safety 
legislation AC 4.1 

Food related 
causes of ill 

health Protein

AC3.1
Use techniques 
in preparation 

of
commodities

AC3.2 
Assure quality of 

commodities
to be used in food 

preparation

AC3.3 
Use techniques 

in cooking of 
commodities

AC3.4 
Complete dishes 

using
presentation 
techniques

AC3.5
Use food safety 

practices
U

n
it

 2
 L

O
3 Be 

able to 
cook 

dishes

Unit 
1

Unit 2

My food Journey 
Be 

able 
to 

cook 
dishes

U
n

it 2 L
O

3

Post 16
Destinations



Degree study at 
University

A level (AQA GCE Product 
Design: 3D Design)

Primary and 
secondary 

research skills

Y6 visit day projects –
plane launcher, LED 

torch, CAD Key ring...

Y7 Induction 
project – Cad 

drawn laser cut 
cake stand.

Design practice, drawing 
out and communicating 

ideas, annotation

Isometric
construction, 

exploded drawings

Measuring and 
marking out.

Files and abrasives,  Sanding disc, 
bench hooks, vices, dust and particles

Workshop 
health and 

safety
Timbers – Natural timbers, 

Hardwoods, Softwoods and man 
made boards

Evaluation

Designing: Context 
analysis, mind mapping, 

client research

Product analysis and 
evaluation

Pillar drill and use 
of HSS twist & 
forstener bits

Timber machine shaping processes –
table router, Hegner saw, sanding 

disc, pillar drill.

Working in pairs, 
communication, 
delegation and 
cooperation. 

Applying timber 
fixings including 

screws and 
&hinges

Rendering and 
presentation techniques

Client research and 
client profiling. 
Client centred 

design

Design briefs, 
Specifications and 

Clients

Cutting tools – Tenon saws, 
hand planes, introduction to 

the router

Using scale in 
design work

2D Computer aided 
designing – Drawing tools, 

using text, Laser cutting

Creating design 
sheets

Manufacture 
planning including 

quality checks.

S. Peters Collegiate School – Design Technology Department

Product Design Learning Journey

Product Design (AQA GCSE 
Design Technology)

Wood stains 
and finishes 
for timber

Client safety and 
legislation, consumer 

groups.

Marking out tools: 
Dividers, try square, 
Marker Gauge, Odd 
leg callipers, centre 

punch...

Manufacture 
planning

Advanced 3D drawing skills 
and rendering, perspective 
and orthographic drawing

The 
structure 
of timbers

Finishing 
techniques 

including oils 
and waxes

3D Computer aided Design 
using Spaceclaim

Workspace 
environment: 

Pan, zoom, 
isometric, 
selecting 

planes and 
faces...

Software tools: including
Pull, revolve, add and subtract 
material, shell, draft, radius, chamfer, 
lofting profiles, project...

Presenting CAD work as 
Orthographic drawings

Tolerance and 
fit

Basic wood joints

wood joints, dowel 
joints

Working with 
a live brief, 

externally set 
by the Design 

Museum

Developing 
detailed design 

proposals Business and enterprise skills

Commercial design practice

Research skills

Pitching ideas

Application of 
Laser cutting

Polymers and 
Thermoforming 

processes

Experience of AQA 
GCSE assessment 

criteria

Scale, fit 
and 

tolerance

Advanced 2D 
CAD drawing 

skills

Prototyping 
and problem 

solving

Mould 
making 

and 
casting

Mould making
and casting

Metals and their 
properties:

Ferrous and non 
ferrous, alloys, 
pure metals...

Working with precision

Production 
planning, 

QA and QC

Abrading and 
finishing processes 

for metal

Timber: man 
made boards, 

softwoods, 
Hardwoods

Producing a 
manufacture 

log

Emerging 
technologies

Smart materials: 
Thermocolour film, 
polymorph, QTC...

Sustainability and the 
environment, Energy 

use, the 6 ‘R’s...
Design for inclusion 

and the less able

Modern 
materials and
composites Using systems, mechanical devices

Materials and their properties: Timber, 
metals, polymers, ceramics,  elastomers, 

papers, cards...

Forces 
and

Stresses

Production 
scales

Processes, tools 
and equipment

Section A: Identifying & 
investigating design 
possibilities  (10%)

Section B: Producing a design brief & 
specification (10%)

Section C: Generating 
design ideas (20%)

Section D: 
Developing design 

ideas (20%)

Section E: Realising design ideas –
Making your design idea! (20%)

Section F: 
Analysing & 
evaluating 

(20%)

Past paper 
practice

Google quizzes

Detailed research into 
design movements and 

designers
Post Modernism

Art DecoDieter Rams Zaha Hadid

Bauhaus

Designing and 
making practice

Materials , 
properties and 

processes

Polymers: Thermo and 
thermoset, injection 
moulding, rotational 

moulding, extrusion, blow 
moulding, Van der Vaal 
forces, glass transition...

Metals: Steel, 
aluminium, copper, 

Duralumin, 
titanium...  

Metal forming:
Redistribution – casting, die 
casting, investment casting

Metal shaping: 
Pressing, stamping, 
spinning,  rolling, 

shearing...

Welding, 
brazing 

soldering...

Maths in 
Product 
Design

3D printing

Electronics 
and PIC 

chips

Timbers: timber forming, 
steam bending, lamination, 

press moulding...

Human factors –
Ergonomics, 

Anthropometrics, 
inclusive design

Catch 
your 

breath!

Product 
Analysis

Iterative 
design 

processes

Section A: Identifying and 
investigating design 

possibilities (20 marks) 

Sustainability, 
product lifecycle, 

circular economies

Section B: Producing a design brief 
and specification (10 marks) 

Section C: Development of design 
proposal(s) (25 marks) 

Section D: Development of design 
prototype(s) (25 marks) 

Section E: Analysing and 
Evaluating(25 marks) 

Working 
independently from 

your own brief

Client focused 
design process

Project focused 
on your interests 
and aspirations

Extended and 
sophisticated 
designing and 

making!

Detailed 
design 
folio!

Past paper practice 
with model 

answers

Industrial materials 
testing

Computer aided 
systems in design 
and manufacture

Industrial 
manufacturing 

systems – 6 
sigma, JIT, 
Kaizen...

Introduction to 
3D printing and 

additive 
technologies

Duplication 
circular & linear 

patterns and 
mirroring

Isometric 
construction, 

exploded 
drawings
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