Lesson o — Engineering an envelope
What is engineering?

Duration: teachers can choose how long to spend on this lesson depending on how much experience pupils
already have. The introduction, main activities and conclusion will take up to 40 minutes; additional extension
work can add a further 10-30 minutes.

Objectives, in this lesson pupils will learn that:

e engineers design solutions to problems using a range of technologies;

e technologies that are appropriate for a particular problem depend on the context and materials available;
e made objects have been engineered to solve problems;

e engineers can be men or women.

Resources (for 30 pupils) [1 8 sets of packaging examples for optional
[1  8'post-it’ notes packs extension work
[l 8sets of at least g different envelope types [1 Card, paper, glue, scissors for optional
[ 8sets of at least 5 different objects extension work
Preparation Working method
e Collect together a range of different e Small groups

envelopes and packages. e Whole class discussion

e  Print copies of worksheet 1 if using.
e  Collect pictures for introductory activity.

Context and background
This lesson is the same in all units and is intended to encourage thinking i

about what technology is and to challenge stereotypes about engineers
(particularly those associated with gender) and engineering.

It aims to develop the understanding that objects in the made world are
THE GOAL

designed for a purpose and that technology in its broadest sense refers (5 To scive & protieen by

Seweloping o Improving .

to any object, system or process that has been designed and modified to
address a particular problem or need.
Pupils can think about this by discussing what problem the technology of

!“ a techindogy
a particular artefact (in this case an envelope) is intended to solve. In this . ———— .
lesson, they discuss the range of technologies that are used to engineer
an envelope for a particular intended purpose.
The lesson is also intended to avoid value judgments of ' high tech’ versus 'low tech’ and to encourage pupils to
appreciate that it is appropriate technology in a particular context that is important: the range of available
materials will determine the technology that the engineer applies to solving the problem.
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0.1 Introduction - 10 minutes - small group and whole class discussion
Divide the class into groups of 4 and provide a packet of ‘post-its’ for each group. Ask the
groups to discuss all the things they associate with the terms ‘engineering’ and ‘technology’.
Ensure that, as part of the discussion, each individual within the group puts at least one idea
on a‘postit’.
Invite each group to place their ‘post its’ on to a master display sheet and briefly explain their
choices to the rest of the class. Keep the whole class list for review at the end of the lesson.

Additional support for discussion
This part of the lesson can be extended by providing pictures of stereotypical and unusual
o examples of engineering and asking pupils to group the pictures into those that they associate
with engineering and those that they do not. You could use Worksheet 1 for this activity, or use
the pictures there as a whole class display. Ask pupils to work in pairs to decide which of the
pictures they think are related to engineering and to give their reasons why they think that
some are and some are not. Each pair of pupils could share their ideas with another pair and
discuss similarities and differences in ideas. You could use these ideas as a basis for a whole
class discussion; encourage pupils to open up their thinking about what counts as engineering
and who could be involved in it.

0.2 Activity 1 What is an envelope? - 5 minutes, small groups
Organise pupils into small groups to discuss what an envelope is and what counts as an
envelope. To help discussion, provide a range of examples which cover and/or protect

objects or materials for particular purposes (as in the pictures).

An important part of this activity is to encourage pupils to notice that there are many
interpretations of the idea of an envelope. In the pictures there are some examples that might
challenge their idea of an envelope: they include a broader interpretation of what an envelope
is as something that ‘houses’, 'protects’, ‘holds in place’, ‘covers’, ‘hides’ or even 'reveals’a
range of different objects.

This document is produced under the EC contract Mo 288989
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



0.3 Activity 2 Matching envelopes to objects - 15 minutes - small groups and whole class

discussion

0

Divide the class into groups of 4 and provide a range of ‘envelopes’ and objects that could go
inthem. Ask the pupils to select which envelopes would be most suitable for the objects and
to explain why.

The objects could include: a pair of spectacles; a certificate or photograph that must not be
bent; a delicate piece of jewellery; a returnable DVD; a set of confidential papers; a pair of
scissors. The range of objects and envelopes can be varied according to context and what you
have available.

The following questions can help guide the discussion:

— What material is the envelope made from?

— What fixings and fastenings are used in the envelope?

— What range or types of objects could the envelope be used for?
— What other materials it could be made from?

Each group should report their ideas back to the class.

There is an opportunity here for the teacher to lead the discussion and talk about the various
technologies used in each engineered envelope including the types of structures, fixings and
fastenings used (e.g. reusable or permanent fixings; reinforcement areas; internal and external
materials selected; how edges are sealed.)

This is an evaluative activity and could be related back to the engineering design process:
discussion could include thinking about the process that engineers need to be involved in when
making something to solve a particular problem.

0.4 Extension work - optional - 10-30 minutes - small groups

1. Present pupils with a range of envelopes and ask them to evaluate their design in terms of
their fitness for purpose (see picture).

Envelopes could be compared in
terms of the types of fastenings
and reinforcements used, and the
mix of different materials used
(e.g. bubble wrap, absorbency,
strength- i.e. resistance to
tearing).

This activity could be extended to
looking at different types of
packaging in relation to net folds
and how these are used to reduce
(or eliminate) the need for
adhesives in the manufacturing process. The following 3 pictures demonstrate packaging that
does not use any form of adhesive; the making involves only one type of material using cuts and
folds for fastenings.
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2. Organise pupils into small groups to design and/or make an envelope in order to deliver a
particular chosen object. Groups will need to draw on their understanding of materials and
the design making process to produce a range of alternative designs. These could then be
evaluated in whole class discussion.

0.5 Conclusion — 10 minutes - whole class discussion

Lead a plenary discussion drawing on the original class ‘post its’ (and where appropriate their

groupings of the ‘engineering’ photographs), reminding the pupils of how their original

thinking might now have changed. Ask pupils to reflect on what an engineer does and what
technology is.

— Emphasise that most things we use are made for a purpose and that engineers use a
range of skills in finding solutions to problems.

— Thisinvolves thinking about solutions to solve problems; some of these work and some
are less successful —the engineering design process includes evaluation and
improvement.

— Itis not ‘high’ tech or ‘low’ tech but appropriate technology that matters - engineers
need to consider their context and resources.

— There are many types of engineering, and many different types of people from across
the world, and both men and women, are engineers.

o There might be a range of equally acceptable definitions for the terms ‘engineer’ and
'technology’; these terms are often used interchangeably, e.g. engineering could be considered
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as the use of technology for problem solving. In talking about the relationship between
engineering, science and technology, pupils can be encouraged to think about how engineers, in
the process of making objects to solve problems, use a range of technologies (including fixings
and fastenings, various types of materials and different components in a range of systems) and
a range of science understandings. This is an opportunity to open up discussion about how
things are made and by who, and what is involved in the process of thinking about solutions to
problems.

0.6 Learning outcomes - for optional assessment

At the end of this lesson pupils should be able to:

— Recognise how a range of systems, mechanisms, structures, fixings and fastenings are
used in artefacts in different ways to provide a range of solutions to solve problems

— Understand that appropriate technology is often dependent on the context and
materials available

— Recognise that engineers use a wide range of skills in developing solutions to problems

— Recognise that many different types of people with different interests and skills can be
engineers.
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