
What are the Core Technical Principles? 

1 New & Emerging Technolo-
gies 

These include information technology, educational technol-
ogy, nanotechnology, biotechnology, robotics, artificial 
intelligence. 

2 Energy generation and Stor-
age 

Fossil fuels, nuclear power, renewable energy 
(hydroelectricity, solar power, wind power, wave power 
etc), batteries. 

3 Developments in New Mate-
rials 

Smart materials (eg Shape Memory Alloys), nanomaterials 
(eg graphene), metal foams, composites (eg GRP & CFRP). 

4 Systems Approach to Design-
ing 

Inputs (eg sensors, switches), processes (eg timers, micro-
controllers, counters) and outputs (eg buzzers, led’s, lcd 
displays etc). 

5 Mechanical Devices Changing type and direction of motion using levers, linkag-
es, gear trains, pulleys & belts, cams etc 

6 Characteristics and Working 
Properties of Materials 

Paper & card, wood (hard, soft, manufactured board) met-
als & alloys (ferrous & non-ferrous), polymers/plastics 
(thermoplastics & thermosets), composites (concrete, fibre-
glass), textiles etc. 

1 New & Emerging Technologies and their effects on; 

Industry Design & organisation of workplace, tools & equipment, auto-
mation, robotics 

Enterprise Crowd funding, virtual marketing & retailing, co-operatives, 
fair trade. 

Sustainability Finite & non-finite resources, waste disposal etc. 

People Changing job roles and the way we work, technology push & 
market pull. 

Culture Respect for people of other faiths & beliefs, changes in fashion 
trends etc. 

Society Designing products which have no negative impact on others, 
design for the elderly & disabled. 

Environment Continuous improvement, efficient working, pollution, global 
warming. 

Production Techniques & Systems Automation (CAD/CAM, robotics, AI), flexible & lean manufac-
turing systems, just in time (JIT) 

How the critical evaluation of new and emerging tech-
nologies informs design decisions 

Planned obsolescence, design for maintenance, ethics, environmental 
concerns. 



2 Energy Generation & Storage 

Fossil Fuels How is electricity generated from coal, oil, gas? Fossil fuels burnt to heat  water, 
steam drives  turbine which produces electricity, arguments for & against 

Nuclear Power How is electricity generated from nuclear power, nuclear reactors generate heat to 
heat water, steam drives turbines which produce electricity, arguments for & 
against 

Hydroelectricity How is  hydroelectricity generated? Harnessing power of fast flowing rivers  or 
potential energy stored in mountain lakes,  arguments for & against 

Solar Power How is  electricity generated from solar energy? Direct solar power using photovol-
taic (PV) panels  to convert sunlight into electricity or indirect using concentrated 
solar power to heat water, arguments for & against 

Wind Energy How is  electricity generated from wind energy? Wind  driven turbines, wind farms, 
arguments for & against 

Wave  Energy How is  electricity generated from wave energy? Waves movement forces air 
through turbines which then produce electricity, arguments for & against 

Tide Energy How is  electricity generated from tides? Ebb and flow  of tide harnessed in similar 
way to hydro-electricity, seawater passes through turbines which then produce 
electricity, arguments for & against 

Energy Storage Kinetic pumped water systems, batteries (eg alkaline, zinc carbon, lithium, recharge-
able), choosing appropriate energy sources 

3 Developments in Modern Materials 

Smart Materials Materials  that can have one or more properties changed by external stimuli  
such as stress/pressure, temperature, light. These include ; Shape Memory 
Alloys (SMA’s), thermochromic & photochromic pigments , LCD’s etc 

Nanomaterials Materials with at least one dimension less than 100 nanometres, where 1 
nanometre is one millionth of a millimetre. Nanomaterials are just one atom 
or molecule thick and usually found as surface coatings applied to other 
materials. These include graphene, carbon nanotubes etc 

Metal Foams Metals  with gas introduced in the molten stage then allowed to cool. These 
are strong, stiff yet extremely lightweight. Aluminium, copper and titanium 
are ‘foamed’ in this way. Titanium foam is used to replace bone. 

Modern Composites Glass Reinforced Plastic (GRP) and Carbon Fibre Reinforced Plastic (CFRP) use 
woven material  (typically glass or carbon strands) as a reinforcement with 
polyester or epoxy resin matrix 

Technical Textiles Breathable waterproof fabrics, flame retardant/fire  & heat resistant, conduc-
tive, synthetic & semi-synthetic (blended) 

Properties & Char-
acteristics 

Classify a range of materials by type and properties. Extract information 
about materials from  technical specification, select suitable materials. 
Properties; tensile & compressive strength, stiffness, hardness, ductility, 
conductive, semi-conductive, shape memory, heat resistant etc 



4 Systems Approach to Designing 

Inputs Light sensors eg) light dependent resistors (LDR’s), photo diodes, temperature sensi-
tive resistors (thermistors), infra red beam, push switch, tilt switch, reed switch, micro-
switch etc. Name a range of input components, understand how they interact & oper-
ate. Select by extracting information from technical specification 

Processes Microcontrollers, programmable integrated circuits (PIC’s), timers, amplifiers, counters 
and other ‘decision making’ components which process signals from inputs and send 
new signals to outputs. These provide functionality to products or parts of products. 
Name a range of process components, understand how they interact & operate. Select 
by extracting information from technical specification 

Outputs Light bulbs, LED’s, buzzers, bells, speakers, LCD displays, motors etc. Outputs provide a 
visual, audible or other response to given inputs. Name a range of output components, 
understand how they interact & operate. Select components by extracting information 
from technical specification 

5 Mechanical Devices 

Types of Movement Know the function/operation of mechanisms/mechanical devices to produce linear, 
rotary, reciprocating & oscillating motion/movement. Visualise and represent 2D & 
3D mechanisms and mechanical movement 

Changing size & di-
rection of force 

Levers (1st, 2nd, 3rd order), linkages (cranks, push/pull), rotary systems (gears, pul-
leys & belts, cams & followers). Know the function/operation of mechanical devices 
to change magnitude & direction of forces. Visualise and represent 2D & 3D mecha-
nisms and mechanical movement 



6 Materials & Properties 

Paper & Card Papers & it’s properties/characteristics: Bleedproof, layout, cartridge, grid, layout, 
tracing, inkjet paper etc. Card & it’s properties/characteristics: Corrugated cardboard, 
greyboard, duplex board, foamboard, solid white board, foil lined card, inkjet card. 
Graded by weight in grammes per square metre (gsm), surface texture. 

Natural & Manu-
factured Timber 

Hardwoods & their properties/characteristics: eg) Ash, beech, mahogany, oak, balsa. 
Softwoods & their properties/characteristics: eg)  Larch, pine, spruce. 
Manufactured boards & their properties/characteristics: eg) Plywood, medium density 
fibreboard (MDF), chipboard, blockboard, oriented splinter board (OSB) etc. 

Metals & Alloys Ferrous metals & their properties/characteristics: eg) Cast iron, low carbon steel, high 
carbon steel. 
Non-ferrous metals & their properties/characteristics: eg) Aluminium, copper, tin, zinc. 
Alloys & their properties/characteristics: eg) Brass, bronze, stainless steel, high speed 
steel, solder. 

Polymers 
(Plastics) 

Thermoforming plastics (thermoplastics) & their properties/characteristics: eg) Acrylic 
(PMMA), polystyrene (PS), high impact polystyrene (HIPS), high density polythene 
(HDPE), polypropylene (PP), polyvinyl chloride (PVC), polyethylene terephthalate (PET). 
Thermosetting plastics (thermosets) & their properties/characteristics: eg) Epoxy resin, 
polyester resin, melamine formaldehyde, urea formaldehyde. 

Textiles Natural fibres & their properties/characteristics: eg) cotton, wool, silk. 
Synthetic fibres & their properties/characteristics: eg) Polyester, polyamide (nylon), 
elastane (lycra). Blended/mixed fibres & their properties/characteristics: eg) cotton 
and polyester (polycotton). Fabrics & their properties/characteristics: eg) Woven (plain 
weave), non-woven (felt,  bonded fabrics), knitted fabrics 

Properties Physical properties: eg) Density, absorbency, fusibility, conductivity. Durability. 
Working properties: eg) Strength (tensile, compressive), hardness, stiffness, ductility, 
malleability, toughness, machinability. 











Designers identify the opportunity to develop new prod-

ucts based on technology push or market pull. 

Technology push 

Technology push is when products are re-designed be-

cause of changes in materials or manufacturing methods. 

This might mean that new materials have become availa-

ble, with improved properties; or that improvements in 

manufacturing processes mean a manufacturer can make 

the product cheaper of more effectively, which reduces 

manufacturing costs. 

Market pull 

Market pull is when product ideas are produced in re-

sponse to market forces. Examples of market influences 

include; 

A demand from consumers for new or improved 

products. 

A competing product is launched by another manu-

facturer.  

A manufacturer wants to increase their share of the 

market.  

 

                        Consumer choice 

Once a designer has identified an opportunity for a prod-

uct, the next step is to identify the detail of what consum-

ers want. To do this they need to identify who the different 

customers are and what they are looking for, e.g. a choice 

of different styles, performances and process.  

For example, car manufacturers design slightly different 

versions of the same car model to suit individual driver’s 

different tastes. Market research is carried out to identify 

consumer wants and desires.  

Product Life Cycle 

Ways to be more sustainable: 

Use less material: can you make things smaller, thinner 

lighter or with less parts? 

Use renewable material/energy: materials that can be 

regrown or recycled easily like wool or steel. Solar or 

wind power, no batteries.  

Be more eco-friendly: Reuse old materials, recycle 

waste, and refuse polluting materials.  

Designers have to be very aware of what is acceptable and 

what is not acceptable in society. 

Issues with making products: Most people would prefer the 

products they want to be low cost and good quality. 

One way of reducing the manufacturing costs is using 

computer controlled machines or robots to make the 

products. 

Negative effect – fewer people are employed. 

Positive effect – computer controlled systems create jobs for 

highly skilled workers to develop, program and maintain 

these systems. 

Another way of reducing costs is to make products in coun-

tries where labour costs are low. Sometimes the conditions 

for workers in those countries are far below UK standards. 

Negative effect – pollution may also be higher. Environmen-

tal cost in transporting good all over the world. 

Positive effect – create jobs and opportunities for people. 

Market Pull Vs Technology Push 

Sustainability 

REPAIR, REUSE, REFUSE, REDUCE, RETHINK, RECYCLE 

Products have to meet certain standards before they are allowed 

to be sold to a consumer. In the UK, standards are regulated by 

the British Standards Institution (BSI). Products which meet 

these standards can be marked with the KiteMark.  

The marks show government officials that the product conforms 

to a standard, which enables it to be legally placed on the market 

within their country. 

ISO – International Standards Organisation 

BSI – British Standards Institution  

 

Consumer Rights 

The Consumer Protection Act:1987 

This protect the public by: 

Prohibiting the manufacture and supply of unsafe goods. 

Making the manufacturer or seller of a defective product 

responsible for damage it causes. 

Allowing local councils to seize unsafe goods and suspend 

the sale of suspected unsafe goods. 

Prohibiting misleading price indications 

 

The trade Descriptions Act: 1968  

This protect s the public by: 

Making it an offence for a trader to make false or mislead-

ing statements about goods or services. 

Making it an offence for a trader to: 

Apply a false trade description to any goods.  

Global production and its effects on culture and people 

Legislation 

Development 

Introduction 

Growth 

Maturity 

Decline 


