DATA, the Design and Technology Association, is an educational charity and the
professional association representing all those involved in design and technology
education. As part of its overarching commitment to promoting the advancement of
design and technology education they publish a broad spectrum of informative
resources across all phases.

The following article is one of a series published in the magazine Modus, made
available to all DATA members and is now reprinted here.
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Year ¢ Electronics / Control activity Iy

Unit of Work : Musical Greetings Card ‘[
QCA reference : Unit 7D

The context here is the design and development of a musical greetings card. This activity uses the
context of celebrations as an interesting and motivating way to introduce pupils to the design and
development of their own musical greetings card. Pupils use a number of common basic electronic
components as well as a sophisticated ‘electronic black box’ — a music/sound chip.

This unit is suggested as a possible first unit on electronics and communications technology in Key
Stage 3. The main leaning objectives for this activity would be related to:

» understanding the basic concepts of input, process
(limited to a driver subsystem and a melody generator IC) and output
» understanding digital electronic signals
» selecting and using a range of input sensors and output devices
» component recognition and handling
» developing skills in assembly and soldering
» a knowledge of the manufacturing process.
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\ There may also be some objectives related to sequencing commands in a control language,
checking electronic signals, simple fault finding techniques and pcb design (depending on
approach adopted).

The notes that follow here represent the first few lessons that would be undertaken as part of this
activity. It is helpful if pupils have already worked with basic electrical circuits and had some
experience of simple graphic design techniques — shaping and folding card, use of colour, light and
dark, shading, rendering textures. Pupils should have gained the above knowledge, skills and
understanding in Years 5 and 6, through QCA unit 5A ‘Musical Instruments’, unit 6A ‘Shelters’, unit
6C ‘Fairground’ and unit 6D ‘Controllable vehicles’ in the Key Stage 2 scheme of work, or similar
projects.

The pupils have been asked in a previous lesson to bring in examples of ‘musical’ or ‘talking’
greetings cards. A selection of such cards is also available for pupils to use.




Clear broad aims and
OIJEROEERIEIEEGESEINGE® © @ @ @ @ o Explain the activity and the context in which it will take place. Show an
the activity example of a completed musical greetings card and point out the Undertake product analysis —
mechanism for the switch and the circuit details. Explain that the looking closer at the made
pupils will be undertaking a product analysis of some cards. @ @ @ ® ® ® ® world — appreciation of
design influences.
Use of group work — ® @ @ o o Arrange the pupils in groups. Get the pupils to discuss the possible
matching learning styles to criteria for judging the cards. The group has a limited time to pool their >
the nature of the activity. ideas and come up with their five most suitable criteria. After the set ® ® o o o oRERVAVEIIIFRENIIErTE SIS
time bring the class together to collectively agree five criteria. In discussion and negotiating.
\ £ groups the class can evaluate a number of the cards that are available. Agreeing on final lists.
% e . 1 -
Opportunity to mention oo \
el sl seifa [stiss i Each group nominates a spokesperson to speak to the class on their

| lithium batteries u§ed'to . findings and their decisions.
power the electronic circuit 00000000 Developing literacy and language

skills — summarising, presenting
information, speaking to the class.

Summarise findings from the class and give homework - to find
Plenary session at end of examples of electronic systems and label what they sense (their
lesson brings main learning inputs) and what they ‘do’ (their outputs).

i eeco0ocoo Prepare pupils for the next
points together.

lesson - develop expectation

In school discuss the electronic systems that the pupils have found —
for next lesson.

list things that are sensed and the range of outputs — get pupils to

explain what they have found out through their research. Emphasise

the concept of input sensors and output devices and talk briefly about Make use of research

examples that they will be working with. Relate these conceptstowhat e @ @ @ @ @ @ undertaken by the pupils —

triggers the musical card and what the musical card does. participation in the lesson.
Developing language skKills.
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Use of ICT package to
rapidly try out ideas

Undertake a series of focused practical tasks (problem solving
Systems modelling exercises) using either a systems kit or a suitable software package to
turn an output device off and on with a single input sensor. Use the
block diagram — input, process, output, feedback loop to illustrate the
flow of signals at a systems level. _ . =

Emphasis on systems
analysis and systems °

- thinking. Ask the pupils, as a homework exercise, to decide whom they will

= design their card for, to think about the kind of card they would like and
' to look again at some commercial cards for ideas for surface designs,
patterns and content. XXX Links with art and design
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From here the series of lessons develops into:
» Finalising the designs of the cards and writing an appropriate greetings message

» Familiarisation with some components:
» a battery
an on/off switch (not an input sensor)
a Melody Generator IC (the processing subsystem)
» a piezo sounder (the output subsystem).

» Constructing a simple circuit to fit within the card. This could be one from a number of
options:

» providing the pupils with pre-made and drilled PCBs (this has the advantage of
introducing pupils to PCB construction at an early stage)

» getting the pupils to design their own PCBs (this will take more time and skill but has the
advantage of introducing PCB design and CAD)

» using Tracktronics copper stick on track (this is quick. It has the disadvantage that
Tracktronics is only suitable for simple circuits so it cannot be built on in later work]).
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