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KS3 DESIGN AND TECHNOLOGY

YEAR 9 LAMP PROJECT
Learning Objectives
•
•
•

To learn about electronic and mechanical systems.
To learn about design strategies.
To develop drawing and visual communication skills.

WHAT WILL YOU BE DOING THIS PROJECT?
As the main project this year is to design and make a desk lamp,
we will focus on topics that relate to this. Therefore, we will learn
about electronic and mechanical systems, and design strategies.
Once these topics have been covered we will focus on
developing our drawing skills and the ability to produce high
quality 3D freehand sketches.

Key words
Printed circuit board an electronic circuit in which certain components and the
connections between them are formed by etching a metallic coating or by
electrodeposition on one or both sides of a thin insulating board.
Light dependent resistor electronic components that are used to detect light &
change the operation of a circuit dependent upon the light levels.
Thermistor is a resistance thermometer, or a resistor whose resistance is
dependent on temperature.
Microcontroller a microcontroller is a compact integrated circuit designed to
govern a specific operation in an embedded system.
Mechanical advantage Some levers operate with mechanical advantage. This
means that the lever can overcome a large load with relatively little effort.
Motion the action or process of moving or being moved.
Linear is a one-dimensional motion along a straight line.
Oscillating can be termed as the repeated motion in which an object repeats the
same movement over and over.
Rotary moving around a fixed axis or about a fixed axis of revolution or motion
with respect to a fixed axis of rotation is a special case of rotational motion.
Reciprocating motion is a repetitive up-and-down or back-and-forth linear motion.
Biomimicry is a practice that learns from and mimics the strategies found in nature
to solve human design challenges.

Input Devices
Input devices are electrical
or mechanical sensors that
use signals from the
environment, such as light
levels, temperature and
pressure, and convert them
into signals that can be
passed into processing
devices and components.
Examples of input devices
include:
•

Switches

•

Light dependent resistors

•

Thermistors

•

Pressure Sensors

Process devices

Output devices

Process devices handle information received and turn outputs on
and/or off.

Output devices send out information, heat, light, sound or mechanical
movement to the environment the system is operating in.

•

Electronic processes can be carried out by many components,
but in recent years they are more frequently performed by
microcontrollers.

•

Microcontrollers can be found in many products such as engine
control systems, remote controls, office machines, medical
devices, and toys; most electronic products contain one.

Mechanical systems Movement/motion
All mechanical systems have mechanisms which transform an input
motion and force into an output one. They’re designed so that you can
gain a mechanical advantage from using them. This often involves
changing the magnitude (size) and direction of the forces applied.

Levers
Levers move and lift loads by
rotating about stationary points
called fixed pivots.
There are three main types of
lever that you need to know
about.

•

First order levers have
a pivot in the middle

•

Second order levers
have the load in the
middle

•

Third order levers have
the effort in the middle

Gears

Gears are toothed wheels attached to shafts. They’re used to transmit
power and rotational motion around mechanical systems.

Geometry

Design Strategies
Designing can be a very complex process and there are several
different ways of doing it:
•

The systems approach

•

The user-centred design approach

•

The iterative design approach

Systems
approach

This means breaking down the design process into a
number of different stages and doing each in turn. For
example, writing the design specification, coming up
with ideas, developing your ideas etc.

User-centred
design

In this strategy the wants and needs of the user are
prioritised and their thoughts are given lost of attention
at every stage of the design process.

Iterative
design

This is the design strategy GCSE students use to make
their prototypes during their NEA. It is centred around a
constant process of evaluation and improvement.

Don’t get stuck on a bad idea
When you’re designing a product it’s easy to
get stuck on a particular idea. For example it
may be an idea that is similar to an existing
product, or a design that you’ve thought of
before. This is called design fixation. It can stop
you from thinking creatively and coming up
with an innovative design idea.

Geometry
Looking at shapes and
mathematical pattern as a
starting point. This method is
often used by designers.

Cultural influences

Following a design strategy will encourage you
to look at your design in a critical way and
make improvements where necessary.

Biomimicry

Designing from natural forms

Biomimicry is an innovative approach to design
that strives to copy nature’s time-tested patterns
and structures. The idea is that nature has already
solved many of the problems we encounter, and
that plants, animals, and even micro-organisms
are naturally proficient engineers.

Biomimicry
Designing form natural
forms, looking at nature for
inspiration

How to avoid design fixation

Designers often look towards geometric patterns and
shapes as a starting point for design. This can be seen in
many examples in surface patterns, especially in textile
but is frequently used in three-dimensional product
design. Braun is well known for this method of inspiration,
taking the most basic shapes and transforming them
into seemingly simple and effective products.

Taking into consideration (or
taking inspiration from) the
values, beliefs, customs,
behaviours and needs of
groups of people and
societies.

Cultural influences
Over the last 100 years it has become
easier to travel, easier to connect through
the media and the internet, and so we
have become much more aware of the
vast wealth of design around the world.
We have also learnt how important it is for
society to invest in products that help
developing countries to be sufficient and
live more comfortably and safely.

