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Modernising design & technology
Emerging technologies are radically changing the ways pupils might make the things they
have designed. Torben Steeg argues that design & technology is the place to learn about
technology in the world outside school.
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Embedded control

Background
“Computers started out as large remote
machines in air-conditioned rooms tended by
white-coated technicians. They moved onto
our desks, then under our arms, and now into
our pockets. Soon we’ll routinely put them
inside our bodies and brains.”

Ray Kurzweil, 2005,
The Singularity Is Near: When Humans Transcend Biology

This migration of computers into our pockets
(as mobile phones, PDAs, MP3 players etc.) is
just the visible tip of a much larger migration of
computers into the products that surround our
lives; it is visible because these items have a
recognisable ‘operating system’ that marks
them out as computer technology.

However pretty much any electrical device you
buy today contains control electronics and the
heart of this electronics will be a computer
system. For example a modern car contains
numerous computers responsible for engine
management, instrumentation, safety
management sensing environmental condition
and, navigation among other things.

In your kitchen it is likely that there will be
computer systems embedded in pretty much
every device that depends on electricity for its
operation, from the microwave, bread maker
and cooker down to the toaster and kettle.
Even the cheapest electronic devices,
such as musical birthday cards are based
on computer technology.

Clearly these everyday objects don’t contain
computers running windows; rather they are
based on a device called a microcontroller.
This is a small, (relatively) low powered chip
that contains all of the elements of a computer;
the microprocessor, working memory (RAM),
storage memory (ROM) and input/output
control. As their name suggests,
microcontrollers are designed principally to
act as controllers; that is, to control output
devices in response to what is going on in their
environment. The reason that microcontrollers
have come to reside in pretty much every
electrically powered device you buy is that they
are cheap and flexible; prices range from tens
of pence to tens of pounds depending on the
facilities required and they are programmable
so that the same device can be made to do a
range of different things.

Microcontroller hardware and software
for schools
One very popular series
of microcontrollers is
the PIC range made by
Microchip. Out of the
vast variety of PICs that
exists, a small subset is supported by UK
education suppliers; this subset has been
selected to provide a choice of facilities likely
to meet the needs of pupils from KS2 to
post -16 while being affordable for schools.

Key to the usability of PICs in schools has been
the development of child-friendly software that
allows pupils to develop and test PIC programs
and download them to the PIC chip. These
generally use a graphical programming
metaphor with flowcharts being most common
and various kinds of ‘systems’ based graphics
also being available. Many also allow PIC
programs to be developed in BASIC - a high
level programming language.
Even though just a subset of the PIC chips
available is used in education, there remains a
rather confusing collection of different
hardware and software offerings from the
various suppliers. One of the biggest problems
for the newcomer to the field is establishing
what hardware works with what software.

John Martin has written a very clear summary
of the hardware and software available for the
EiSS website.

Introduction
Technology in the world outside school is changing at an astonishing rate. How should pupils be
taught about this in school and in which curriculum area? We believe Design & Technology is the
place to learn about and experience the use of new technologies. This article considers the
potential impact of two aspects of new technology that, combined, have the potential to
radically change aspects of what pupils might learn and how they might make the things
they have designed. These are just the tip of the technological revolution iceberg.
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http://singularity.com/
http://electronics.howstuffworks.com/microcontroller.htm
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=64
http://www.electronicsinschools.org/page.php?ps=2&p=895


To keep matters straightforward, this article will focus just one ‘type’ of PIC chip; the PICAXE from
Revolution Education. The PICAXE is a PIC chip pre-programmed to allow the PIC to communicate
directly with a desktop computer through a serial port. The key difference this makes is that the
chip can be programmed and re-programmed, via a cheap serial or USB lead, while remaining in its
circuit; this is in contrast to the ‘old’ method of PIC programming which uses a programmer and
requires the PIC to be moved between the circuit and the programmer during the re-programming
cycle. In-circuit programming reduces the likelihood of chip damage (as it is taken in and out of the
circuit) and allows a rapid program/re-program cycle to take place as each computer can be used
for programming (use of a programmer restricts programming to the machines that have this
relatively expensive device attached). Note that other systems (e.g. eChip, SOLO, Genie from
New Wave Concepts) also allow for in-circuit programming.

PICAXE chips can be programmed using a range of Windows software:

Teaching with PICs
Teachers with little experience of work in electronics or systems and
control generally welcome PICs as a friendly, usable and manageable
approach to introducing programmable control into the KS3 (and even the
upper KS2) curriculum, once they have had a day or two of exposure to
the hardware and software. Teachers with more experience in this
general area may be concerned about what is lost by the introduction of
PICs; in particular exposure to a wider range of electronic components.
They may also feel that, being more advanced technologically, PICs should
be introduced later rather than earlier in KS3.

Our position is clear:

• This is a subject that should look forwards to where the technology is
going not back to where it has been; PIC based work in school parallels
the way that electronics is implemented in industrial electronic product
development.

• The use of PICs requires the development of programming skills.
The software available is entirely accessible to pupils from at least y6
as are the underlying introductory programming concepts. Thus pupils
engaged in PIC work are also developing an important ICT skill.

• Because PIC hardware and software are technologically advanced,
the technology is easier to use than component based approaches
– so should precede such work.
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Software Age range Features

Crocodile Technology 11-18 Flowchart and BASIC programming options.
Also includes simulation for the PIC circuit and PCB design.

PICAXE Programming editor 11-18 Flowchart and BASIC programming options. Free to download and use

PIC-Logicator 9 - 18 Flowchart and BASIC programming options. Some flowchart elements are particularly
good at wrapping up many BASIC commands. Good simulation environment.

• PIC based work is a type of systems based approach and, as with
hard-wired systems approaches, is easier for pupils to engage with in
introductory work than approaches that require mastery of a great deal
of component-based information and allied mathematical and scientific
concepts. This more detailed material can be introduced later –
when pupils are motivated by prior success in the subject and are
cognitively better prepared.

• The use of programmable technology greatly increases pupils’
opportunities to make a wide range of design decisions in their work.
Electronics has been particularly noted (for example by OfSTED) as a
material area where design decision making by pupils is often limited to
trivial aspects such as the decoration of a casing. The reasons for this
in the case of component based electronics are clear and generally
defensible; allowing pupils to make design decisions is highly likely to
lead to circuits that either don’t work or that become unmanageably
large (and expensive).

Programmable technology, on the other hand, allows pupils to make
a wide range of design decisions without changing either the cost or
complexity of the underlying electronics. The main constraints on their
decision making become the number of input and output lines on the
PIC they are using and the size of its program memory.

PICAXE serial download cable

http://www.rev-ed.co.uk/picaxe/
http://www.dataharvest.com/Control/control_solo.htm
http://www.new-wave-concepts.com/index.html
http://www.crocodile-clips.com/crocodile/technology/index.jsp
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.echip.org.uk/
http://www.rev-ed.co.uk/picaxe/software.htm


In terms of the Design Decision Matrix (see below) pupils have much more scope to make
decisions in all areas.

There is a wide range of educational hardware and courseware resources available to support the use of PICAXE in the classroom. In particular:
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Conceptual
What it does

Marketing
Who it’s for

Constructional
How it fits together

Technical
How it works

Aesthetic
What it looks like The design decision pentagon

illustrates the range of
decisions to be made,
and their interconnection.

PICAXE The PICAXE company sells a wide range of project kits and models for classroom use,
along with extensive PDF based support materials

PICSounds Designed for KS3, allows a cheap PICAXE to be programmed to play tunes and includes 3 touch sensors.
Accompanied by extensive teaching support materials in Word and Powerpoint form.

Various paths to a progressive introduction to
PICs that might include pupils from y6 to y10 are
suggested by the table 0n the following page.

http://www.rev-ed.co.uk/picaxe/data_index.htm
http://www.economatics-education.co.uk/wAdmin/www.economatics-education.co.uk/primary/information/37/PICsounds_Introduction.htm
http://www.economatics-education.co.uk/wAdmin/www.economatics-education.co.uk/primary/information/38/PICsounds_Teaching_Materials.htm
http://www.rev-ed.co.uk/picaxe/products_index.htm
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Introductory PICAXE cyberpet or die PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Accompanied by freely downloadable PDF resources supporting
assembly and programming.

Low cost – leads to a take home product. Simple assembly and
electronic testing skills developed.

Conceptual decision making limited – the board defines this.
Cyberpet in particular is rich in technical design decision-making
through programming a character for the pet.

Scope for product design is rich.

Level PIC equipment Suitable software Notes

Introductory PIC-Logicator control
models Fischertechnik
models

PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Accompanied by assembly instructions and programming suggestions.

Once assembled the models are designed to be used as a permanent
resource. The focus is on developing programming skills.

Conceptual decision making restricted – the model defines this.
All models have scope for technical design decision-making
through programming appropriate behaviours.

Intermediate PICSounds PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Accompanied by freely downloadable and extensive Word and PowerPoint
resources supporting assembly, programming and idea development.

Low cost – leads to a take home product. Simple assembly and electronic
testing skills developed.

Conceptual decision making is rich – the board is designed to support a
range of contexts. Technical decision making through choice of input
switches and programming for the context is also rich and there is wide
scope for product design

Intermediate PICAXE Schools
experimenter Board

PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Accompanied by freely downloadable PDF resources supporting assembly
and programming

Low cost – leads to a take home product. Simple assembly and electronic
testing skills developed.

This board has two inputs and three outputs on the board as well as the
facility to override these with off-board components; so the board can be
used to control anything the pupil likes.

http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.rev-ed.co.uk/picaxe/details.asp?prodname=product_student
http://www.rev-ed.co.uk/picaxe/software.htm
http://www.rev-ed.co.uk/picaxe/software.htm
http://www.rev-ed.co.uk/picaxe/software.htm
http://www.rev-ed.co.uk/picaxe/software.htm
http://www.economatics-education.co.uk/secondary/education/90,95,0/1603/Control_Models_Kit.htm
http://www.economatics-education.co.uk/wAdmin/www.economatics-education.co.uk/primary/information/37/PICsounds_Introduction.htm
http://www.rev-ed.co.uk/picaxe/details.asp?prodname=product_project
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Intermediate /
Advanced

Design your own PIC
based circuit for a
limited context such
as TEP’s Jitterbug

PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Circuit design in either
Circuit Wizard or
Crocodile Technology.
If Crocodile
Technology is used
the programmed
circuit can be
simulated in entirety.

Websites that include PCB layouts for PICAXE include:

PICAXE
Economatics
Electronics in Schools
Alan O’Donohoe

Low cost – can lead to a take home product. PCB design,
manufacture, assembly and electronic testing skills developed.

Conceptual decision making is limited by the given context.
Technical decision making includes PCB design aspects such a
component choice and positioning for input and out put devices

Programming for the context remains rich and there is
wide scope for product design.

Level PIC equipment Suitable software Notes

Advanced Design your own
PIC based circuit.

PIC-Logicator.
Programming editor
is free for pupils
who wish to work
at home.

Circuit design in either
Circuit Wizard or
Crocodile Technology.
If Crocodile
Technology is used
the programmed
circuit can be
simulated in entirety
(this will true from Jan
2008 with Circuit
Wizard as well).

Websites that include PCB layouts for PICAXE include:

PICAXE
Economatics
Electronics in Schools
Alan O’Donohoe

Low cost – can lead to a take home product. PCB design,
manufacture, assembly and electronic testing skills developed.

Conceptual decision making is wide open. Technical decision making
includes PCB design aspects such a component choice and
positioning for input and out put devices. Scope to move beyond the
8-pin PIC devices used above if extra inputs/outputs are required.

Programming for the context remains rich and there is wide scope
for product design.

Notes:
a This list does not include the hardwired systems approaches that might also figure in KS3 work.

b Nor does the list include experiences of electronics in other materials areas (e.g. textiles) that a rounded experience
of electronics should include at this level.

c It is not suggested that any one pupil should have all of these experiences; there would be far too much repetition and narrowness

d The ‘introductory’ activities are suitable for pupils from y6 to y10 if work with PICs is being introduced for the first time –
though teaching approaches would clearly change with pupil age. In the same way the ‘advanced’ activities
could be used from y7/8 if the appropriate groundwork has been done in earlier years.

http://www.rapidonline.com/productinfo.aspx?kw=jitterbug&tier1=Educational+Products&tier2=Projects+&+Robotics&tier3=Robots+&+Buggies&tier4=Jitterbugs&moduleno=66880
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.economatics-education.co.uk/secondary/education/90,94,0/1536/PIC-Logicator_Version_2.htm
http://www.new-wave-concepts.com/ed/circuit.html
http://www.new-wave-concepts.com/ed/circuit.html
DaveMackerell
Note

http://www.crocodile-clips.com/crocodile/technology/index.jsp
http://www.crocodile-clips.com/crocodile/technology/index.jsp
http://www.rev-ed.co.uk/picaxe/pcb.htm
http://www.rev-ed.co.uk/picaxe/pcb.htm
http://www.economatics-education.co.uk/secondary/information/39/PIC-Logicator_PCB_Files.htm
http://www.economatics-education.co.uk/secondary/information/39/PIC-Logicator_PCB_Files.htm
http://www.electronicsinschools.org/page.php?m=161&ps=123&p=497
http://www.electronicsinschools.org/page.php?m=161&ps=123&p=497
http://www.electronicsinschools.org/page.php?ps=235&print
http://www.electronicsinschools.org/page.php?ps=235&print
http://www.rev-ed.co.uk/picaxe/software.htm
http://www.rev-ed.co.uk/picaxe/software.htm


Spimes: looking beyond PICs?
Bruce Sterling is a science fiction writer who takes a great deal of interest in the design and
development of new technologies. He has recently written a non-fiction book, “Shaping Things”,
about a possible future of objects. This links the idea of programmable technologies (as described
above) and personal fabrication technologies (as described later) to the use of technologies like
RFID, (radio-frequency identification) local communications and geo-location to come up with
what he calls a ‘spime’.

This book is about created objects and the environment, which is to say, it's a book about
everything. Seen from sufficient distance, this is a small topic.

The ideal readers for this book are those ambitious young souls (of any age) who want to
constructively intervene in the process of technosocial transformation. That is to say, this book
is for designers and thinkers, engineers and scientists, entrepreneurs and financiers, and
anyone else who might care to understand why things were once as they were, why things are
as they are, and what things seem to be becoming.

The book argues that the technologies we use have moved from an age of artefacts, made by
hand, through complex machines, and then products to the current era of "gizmos." New forms of
design and manufacture have appeared that lack historical precedent, but the associated
production methods use archaic forms of energy and materials, that are finite and toxic, and are
not sustainable.
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The future will see a new kind of object - we
have the primitive forms of them now in our
pockets and briefcases: user-alterable,
baroquely multi-featured, and programmable -
that will be sustainable, enhanceable, and
uniquely identifiable. These are what Sterling
calls spimes; manufactured objects with
informational support so extensive and rich that
they are regarded as material instantiations of
an immaterial system. Spimes are designed on
screens, fabricated by digital means, and
precisely tracked through space and time. They
are made of substances that can be folded
back into the production stream of future
spimes, challenging all of us to become
sustainably involved in their production.

Spimes will be objects (any object) that know
what they are and where they are and will be
able to communicate this information to both
humans and others spimes; you will be able to
google your lost keys, glasses or socks. A good
example of a chair as spime can be seen at
www.toshare.it/spime/

Perhaps the most important thing about this
idea of the spime is that a neologism coined by
Sterling in around 2004 has taken on a meme
life of its own; try looking up the term on
Google, you’ll find a wide range of arguments
both for and against the concept. Whatever one
makes of the detail, the broad idea of a spime
captures technological trends that are already
in place and offers D&T education a challenge;
can we move to a place where pupils are
designing products with the spime-like
embedded intelligence, a digital nature and
sustainability? There is also, of course, the
question of whether we should.

Although they are seen by many schools as
leading edge technology, PICs have been
around in D&T education for over ten years
now – which is a long time in technological
terms. The advantage of this is that, through
the PICAXE system in particular, there has been
a stability that has allowed a very rich and low-
cost hardware and software infrastructure to
develop and this has let teachers establish
increasingly rich ways of working with the
technology in classrooms. The danger, however,
is the ever-present one of the curriculum being
locked into an outdated technology (think 741
op-amps and 555 timers...).

The challenge to all of us, teachers,
manufacturers, curriculum developers, is to ask
whether the PIC platforms currently in use in
education have the capability to support pupils
in developing spime-like systems. If the answer
is yes, then the next question is ‘How?’. If the
answer is no, then what newer technologies for
the classroom should we looking for? I don’t
know the answer to this last question but can
point to two examples that indicate some of
the features that such technologies might have.

A flavour of Sterling’s views on Design
is captured nicely by this short video
from Technology Review

http://www.toshare.it/spime/
http://www.technologyreview.com/player/video/video_compact_leader.aspx?bcpid=79489195&bclid=60818931&bctid=881376740


The first example (actually still PIC based) is PICOCricket. Two features
make this product stand out as rather interesting; one relates to the
hardware and one to the software.

• PICOCricket supports a wide range of input and output peripherals and
has four input/output ports. When a peripheral device is plugged into a
port it is recognised – this works rather like plug and play (should do)
on a PC. This can happen because the peripherals have control
intelligence built into them; for example a ‘light’ peripheral is actually
a tri-colour LED that can be set to any colour or brightness.

As a result, programming interesting behaviours becomes quite simple
since a command can be sent to the light telling it to go blue and dim.
There is no worrying for the programmer about how this happens –
the peripheral manages the electronic control itself.

• The software for PICOCricket doesn’t follow the dominant model in
UK education of flowcharts – and I believe this is a great strength.
Instead a graphical approach to language-based programming is used
that brings the user closer to the way that modern programming
languages are structured, but in a way that syntactical mistakes can’t
be made.

This is rather difficult to describe, but essentially works rather like a
flexible jigsaw puzzle where bits only fit in where they make
syntactical sense. You can download the software for free from the
website if you want to try it out, or if you use the Lego NXT system
there is a version of the software for that. (Both StarLogo and Scratch
come from the same stable and use similar programming metaphors.)

The upshot of this combination of hardware intelligence and creative
programming is that this very ‘advanced’ product is successfully marketed
as being an appropriate tool for creative engagement for children from
about the age eight.

My second example is the STM32 primer from ST Microelectronics. This is
a lowish cost (currently around £20) sophisticated ARM processor based
device designed to introduce new users to this family of processors. In
this case it is the hardware that I think is interesting (the software is not
really suitable for pre-16 use in schools as it stands); this includes:

• The powerful ARM processor (similar to the one in your
mobile phone) with 128kb flash memory

• A LCD colour monitor (64K colours, 128x128 pixels)

• 2 USB connectors:
One to connect to a  PC running software for application development,
One that allows the application to communicate with an external
USB host

• A push button to switch on the power supply and to launch
menu commands,

• An accelerometer that captures the 3D-position of the device and
which is used to navigate through the menus, and to move the
screen pointer,

• Rechargeable batteries

• Two spaces on the PCB. One for an IR transmitter, for example to allow
communications between two STM32-Primers, the other to allow other
extra peripherals to be added.
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Now this isn’t exactly a spime and it’s too much of a finished product (and
too expensive still) to be used for embedding in pupils own designs, but it
does show what is possible for a relatively low cost. If the guts of this
were available with a pupil friendly programming interface it would open
up some really interesting product possibilities for secondary pupils.

Graphic display

DEBUG USB connector
3D accelerometer

STM32

LEDs

Push button

STM32 USB
connector

http://picocricket.com/
http://picocricket.com/download.html
http://www.playfulinvention.com/rcx/
http://education.mit.edu/starlogo/
http://www.stm32circle.com/hom/index.php
http://www.st.com/stonline/
http://scratch.mit.edu/


Fab Labs
Since around 2000 the Centre for Bits and
Atoms at MIT has been developing the idea of
Fab Labs (Fabrication Laboratories) where CAD,
CAM and microcontroller technology are
brought together to make small-scale
prototyping capabilities available to under-
served communities. There are currently
7 Fab Labs in the world:

• Lyngen Alps, Norway

• Cartago, Costa Rica,

• Pabal, India

• Boston, USA

• Takoradi, Ghana

• Pretoria, S. Africa

• Soshanguve, S. Africa.

These have had a remarkable impact on their
communities and the story of the development
of Fab Labs and their implications for all of us
are described in “Fab: The Coming Revolution
on Your Desktop - from Personal Computers to
Personal Fabrication”  published in 2005 by Neil
Gershenfeld.

What particularly struck me when I first came
across the story of Fab Labs in 2004 was that
the technology they were using could be
assembled by a large number of UK secondary
schools; this is even more the case in 2007. It
would not take a great deal of funding to
develop the technology base that exists in
schools and create a network of community
Fab Labs.

Equally striking to a teacher is the new
pedagogies that the use of Fab technologies
allows. Gershefeld describes the development
of a new MIT course “How To Make (almost)
Anything” open to students from all disciplines.
The students could, and did, make (almost)
anything they wanted – motivated by their
desires rather than curriculum imperatives;
the result of this was that, apart from making
them aware of the equipment available and
its capabilities, Gershenfeld was unable to
construct a taught curriculum for the course.
“Instead the learning process was driven by
the demand for rather than the supply of
knowledge.” He describes this as ‘just-in-time’
learning and contrasts it to the ‘just-in-case’
model that dominates traditional
educational systems.

Gershefeld goes on, in the book, to discuss the
implications of the development of these
fabrication and programmable technologies.
In the future when you go to a large DIY store
for a particular piece of hardware you won’t
spend a long time looking for it on the shelves.
There won’t be many shelves. You’ll use a
keyboard and screen to find what you need,
press a ‘fabricate’ button and it will be
manufactured for you on the spot. The same
will apply to spare or replacement parts for
any number of domestic appliances, bicycles,
motorcycles and cars. Intelligent machines will
be able to monitor their own parts and, as wear
and tear take their toll, order replacements to
be fabricated in advance of breakdown –
which begins to sound like a machine
with spime-like capabilities.

Teaching with Fab technology
This has implications for the way we teach
pupils in school to make things. Of course it will
always be essential for children and young
people to work with hand tools and light
machine tools. But if this is the only ‘making’
technology at their disposal they will be
severely limited in (a) the sort of things they
can make, (b) how fast they can make and (c)
how accurately they can make.
As the Fab Lab revolution is about to hit society
it is important that it finds recognition and
application in schools. For example, many D&T
departments already have laser cutters and
these are generally used as the means for
accurate 2D manufacturing.
At a recent Electronics in School Strategy
meeting, Sam Stockley, a teacher from Devon,
used a laser cutter to help with the modelling
of a small container for an electronic product.
It took him less than 40 minutes to get from
the concept, which he drew in TechSoft’s 2D
design, to the assembled product which he was
able to evaluate for improvements.
Designing the item on screen took 35 minutes
and the actual manufacture of the prototype 2
minutes 32 seconds. This truly is rapid
prototyping...
Imagine the impact on the design ability of
pupils at KS3 if they had regular access to this
sort of rapid prototyping technology – and a
“make (almost) anything you want” pedagogy.
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Sam’s net part assembled

http://cba.mit.edu/
http://fab.cba.mit.edu/
http://www.media.mit.edu/physics/pedagogy/fab/
http://www.techsoftuk.co.uk/techsoft_software.htm


3D Printing
At the time Gershenfeld was writing the cost
of 3D printers was prohibitively expensive and
they don’t form a significant part of his story.
But their cost has plummeted in recent years,
for example Desktop Factory (”It’s a 3D world,
print that way”) are now taking orders for their
Desktop Factory 125ci 3D Printer at a cost of
about £2,500. That is roughly a tenth of the
typical price of a 3D printer just a couple of
years ago. This has a 5x5x5 inch build envelope
using 0.01 inch layers of material at a cost of
$1 per cubic inch. The site seems a bit coy
about the material and printing technology
details but does say:

The Desktop Factory 3D printer [...] uses an
inexpensive halogen light source and drum
printing technology to build robust parts layer
by layer from composite plastic powder. 

The site goes on to point out that:

The Desktop Factory 3D printer is about the
same size as early laser printers with the
initial product measuring about 25 x 20 x 20
inches and weighing less than 90 lbs.

How long before we see an enterprising
company offering these to schools in the UK?

Two open-source 3D printers bring the cost
lower again; both Fab@Home and RepRap
offer their printer designs and support for free.

The main body of Fab@Home can be
downloaded as a set of CAD files and made
using a laser cutter. Clearly electrical and
mechanical parts have to be bought as well
and the site provides comprehensive guidance
on sourcing and assembling the parts and free
software to drive the machine. Alternatively,
various vendors sell a full set of parts for
around £1200.

RepRap is a project to create a self replicating
rapid prototype (3D printer) with a target price
of some hundreds of pounds.

Fab@School
Fab@school is a collaborative project to develop strong curriculum models for fabbing in the
classroom. Currently the collaborators are Torben Steeg (TSCR), David Barlex (Nuffield D&T) and
Martin Stevens (Unimatic) – but our aim is to be inclusive rather than exclusive and we invite those
interested in this area to join us.
As our first venture Torben is building and testing one of the standard (US imperial) Fab@Home
kits. At the same time Unimatic are working to create and source a metric version of the kit for the
UK market. Once we have established that the kit is sufficiently easy to build, we will start to work
with UK schools to examine its curriculum potential; for example we think that it would be an
interesting exercise for Engineering students to build their own 3D printer at the start of their
course and then have it available for their use during the rest of the course.
You can follow the developments of this project and our thinking about it on the Fab@School blog.
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Fab@Home RepRap

Desktop Factory

http://www.desktopfactory.com/
http://fabathome.org/wiki/index.php?title=Main_Page
http://reprap.org/bin/view/Main/WebHome
http://www.steeg.co.uk/F@Sblog/
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For further reading on key issues influencing the teaching of
design & technology, see the recently published:

Design & technology for the Next Generation
a collection of provocative pieces written by experts in their
field, to stimulate reflection and curriculum innovation.

Available  from the educational publishers CliffeCo at

www.dandt-thebook.com

This article is one of a series available
on the Nuffield Secondary D&T website.

www.secondarydandt.org

Torben Steeg
Freelance Consultant for Design & Technology Education

Honorary Research Fellow 
University of Manchester

http://www.secondarydandt.org/
http://www.dandt-thebook.com/



