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Introduction
The materials in this pack form one of a series of units which 
promote the teaching and learning of engineering in the 
secondary school curriculum.

This S1 unit on building a lighthouse takes forward work 
carried out by a school-university partnership involving Lanark 
Grammar School and the University of Strathclyde Department 
of Electronic and Electrical Engineering.  It was developed 
by Peter Colquhoun, Physics Department, Lanark Grammar 
School. 

This school-university partnership was one of a number 
of collaborative networks of school and university staff in 
Electrical and Electronic Engineering (EEE) created by the 
Engineering the Future project.  These enabled staff and 
students from schools and universities to work together to 
create exciting and innovative programmes for school pupils, 
supported by world leading engineering research groups. These 
materials have already been trialled successfully in secondary 
schools across Scotland. 

In the words of pupils involved: ‘It’s more fun, so you want to 
know more about physics.’ – ‘A lot of work: challenging but 
you’ve accomplished something, it ‘clicks’ and you remember it.’ 
– ‘… instead of being told step by step what to do you get to vary 
it yourself.’ – ‘…it just made you feel really smart once you’d 
done it.’

Engineering the Future is a 3-year project funded by a major 
grant from the UK Engineering and Physical Sciences Research 
Council (EPSRC) which is running from October 2006 to early 
2010.  It involves staff from the Department of Electronic and 
Electrical Engineering in the University of Strathclyde and 
from the Departments of Electronics and Electrical Engineering 
and of Educational Studies in the University of Glasgow and 
science teachers in some 20 secondary schools in 9 education 
authorities in Scotland and in 2 independent schools.  The 
financial support afforded to the project by EPSRC is gratefully 
acknowledged as are the advice and encouragement provided by 
EPSRC and by the Universities of Strathclyde and of Glasgow.

Engineering the Future was planned in response to the general 
recognition that engineering in this country, in particular 
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electrical/electronic engineering, faces serious challenges. 
The number of young people taking up university engineering 
courses is low and becoming lower.  Many young people – 
including ambitious high achievers – have very limited or 
distorted ideas about what engineering involves. In particular, 
they do not associate a creative, inventive, problem-solving and 
entrepreneurial approach to life and work with their science 
and mathematics work – an approach essential for equipping 
individuals with the skills necessary to meet the needs of today 
and the demands of tomorrow.  

This is not a matter of academic interest.  Engineers use science 
and mathematics, in conjunction with the tools of technology, 
to create new systems, infrastructures, devices, products and 
commodities for the overall benefit of society. 
 
There is an urgent economic need to embed and highlight 
engineering in the school curriculum. Engineering, the 
application of scientific and mathematical knowledge to practical 
issues, needs and problems, is fundamental to the creation 
of new technologies and sustainable industries. Engineering 
requires and supports the development of high levels of scientific 
and mathematical competence in the service of useful design, 
creativity, innovative thinking and problem-solving.  It requires 
and fosters the confidence, drive, determination to succeed, 
teamwork and business acumen necessary to promote economic 
enterprise.  There is an economic need for a larger number of 
engineers, high level engineering graduates and very capable 
technician engineers, with such skills to build a strong indigenous 
high-tech economic base.

We hope that you find these materials useful. 
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Teacher Guide
Outline of engineering activity
The Lighthouse Building Project has been designed for use 
with first year pupils.  It can be included as an engineering 
project to be used in conjunction with the Curriculum for 
Excellence sciences experiences and outcomes relating 
primarily to electrical circuits. The basic scenario is that pupils 
build an operational model of a lighthouse with the goal of 
achieving the greatest height possible. The activity is designed 
to stimulate interest in the practical uses of combining circuits 
with structures and to enhance awareness of how ideas in 
mathematics and science are used in engineering and the 
technologies.

Engineering and learning 
principles
Pupils will use problem solving approaches as they work in 
teams to carry out their activity.

Pupils will recognise that solving engineering problems often 
makes use of modelling approaches.

They will recognise that solutions to a problem may require 
compromises to be made among competing factors, looking for 
a best fit rather than a perfect solution.

They will begin to appreciate that forward planning is an 
important aspect of an engineer’s job and understand that 
budgeting is an essential part of planning.
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Learning outcomes
Pupils will develop their knowledge and understanding of •	
basic electrical circuits and of structural engineering.

Pupils will plan and build a simple model of a functioning •	
lighthouse with a fully operational circuit and appropriate 
supporting structure.

They will develop an appreciation for the role of the •	
engineer in society and understand that teamwork and 
communication, combined with a knowledge of science and 
mathematics, are the desirable qualities of an engineer.

Curricular links
The following Curriculum for Excellence statements of 
experiences and outcomes relate directly to the activity.  In 
addition it is readily possible to develop links with social studies 
and with education for enterprise.  Some of these statements 
are drawn from earlier Curriculum for Excellence levels; this 
reflects two factors:

Content that was previously associated with S1 courses •	
is now included in earlier levels within Curriculum for 
Excellence; there is a need to recognise this in the transition 
to Curriculum for Excellence.

The focus on the application of scientific principles to carry •	
out a practical engineering task will be facilitated if learners 
have mastery of the scientific knowledge they are drawing 
upon; it is appropriate to revisit earlier learning in such a 
context.

Sciences
SCN 2-09a	 I have used a range of electrical components to 
help to make a variety of circuits for differing purposes. I can 
represent my circuit using symbols and describe the transfer of 
energy around the circuit.

SCN 1-15a 	 Through exploring properties and sources of 
materials, I can choose appropriate materials to solve practical 
challenges. 							     



Building a LighthouseEngineering Activity Teacher Guide

7Engineering the Future

Technologies
TCH 3-01a	 From my studies of technologies in the world 
around me, I can begin to understand the relationship between 
key scientific principles and technological developments.

TCH3-12a	 By applying my knowledge and skills of science 
and mathematics, I can engineer 3D objects which demonstrate 
strengthening, energy transfer and movement. 

TCH 2-14a	 Through discovery and imagination, I can develop 
and use problem-solving strategies to construct models.

TCH 3-14a 	 By using problem-solving strategies and showing 
creativity in a design challenge, I can plan, develop, organise 
and evaluate the production of items which meet needs at home 
or in the world of work.

Numeracy
MNU 3-09a	When considering how to spend my money, I can 
source, compare and contrast different contracts and services, 
discuss their advantages and disadvantages, and explain which 
offer best value to me.

MNU 3-09b	I can budget effectively, making use of technology 
and other methods, to manage money and plan for future 
expenses.

MNU 3-11a	 I can solve practical problems by applying my 
knowledge of measure, choosing the appropriate units and 
degree of accuracy for the task and using a formula to calculate 
area or volume when required.

Literacy
LIT 3-02a	 When I engage with others, I can make a relevant 
contribution, encourage others to contribute and acknowledge 
that they have the right to hold a different opinion. I can 
respond in ways appropriate to my role and use contributions to 
reflect on, clarify or adapt thinking.

LIT 3-05a	 As I listen or watch, I can make notes and organise 
these to develop thinking, help retain and recall information, 
explore issues and create new texts, using my own words as 
appropriate.
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LIT 3-06a	 I can independently select ideas and relevant 
information for different purposes, organise essential 
information or ideas and any supporting detail in a logical 
order, and use suitable vocabulary to communicate effectively 
with my audience.

LIT 3-09a	 When listening and talking with others for 
different purposes, I can:

communicate information, ideas or opinions•	

explain processes, concepts or ideas•	

identify issues raised, summarise findings or draw •	
conclusions.

LIT 3-13a	 I can select and use the strategies and resources 
I find most useful before I read, and as I read, to monitor and 
check my understanding.

LIT 3-16a	 To show my understanding across different areas 
of learning, I can:

identify and consider the purpose, main concerns or •	
concepts and use supporting detail

make inferences from key statements•	

identify and discuss similarities and differences between •	
different types of text.

LIT 3-25a	 I can use notes and other types of writing to 
generate and develop ideas, retain and recall information, 
explore problems, make decisions, generate and develop ideas 
or create original text. I recognise when it is appropriate to 
quote from sources and when I should put points into my own 
words. I can acknowledge my sources appropriately.

LIT 3-29a	 I can persuade, argue, evaluate, explore issues 
or express an opinion using a clear line of thought, relevant 
supporting detail and/or evidence. 
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Structure and timing
The whole project could occupy up to 12 periods. Within 
this, two periods could be allocated to investigating the role 
of engineering in our society and the final two periods to the 
planning and modelling activity. Time before this should be 
allocated to learning knowledge and concepts which relate to 
the stated learning outcomes. eg S1 Spotlight Science  (Nelson 
Thornes Ltd) topic 6: Magnetism and Electricity; this particular 
topic would take around 8 periods to work through. 

A suggested timetable would therefore be as follows:

Topic of work on Electricity related to the 1.	
required experiences and outcomes 

Introduction of “Engineering” and planning  2.	
of lighthouse 

Construction and final testing of lighthouse 	3.	

Key resources
Batteries (2 volt or higher)•	

Light bulbs (of similar value to batteries)•	

Light bulb holders•	

Sticky tape•	

A4 paper•	

A4 cardboard•	

Newspaper•	

Straws•	

Aluminium foil•	

- 8 periods 
 
 
 

- 2 periods

- 2 periods 
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Phase 1
Topic of work on electricity 
Pupils should have a basic knowledge of electricity such as 
that provided through study of a related electricity topic such 
as Spotlight Science for Scotland S1 (Nelson Thornes Ltd) 
Topic 6: Magnetism and Electricity. The practical experiments 
usually carried out as part of such a topic provide a good basis 
of knowledge for the activity, particularly any sections involving 
the building of circuits.  Teachers will make use of whatever 
resources they find appropriate.

Time Required
See above
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Phase 2
Introduction to engineering 
and planning of lighthouse
If pupils are being introduced to the concept of engineering for 
the first time, it would be beneficial if they spend a couple of 
periods or so researching the roles of engineers in society. They 
could use a variety of media (newspapers, internet etc) and 
could present their findings to the class through any appropriate 
medium, eg PowerPoint, poster, information booklet, role play. 

To introduce the model building activity a PowerPoint 
presentation is supplied. This includes a summary of the role 
of an engineer and of the qualities one must have to be an 
engineer. The rules of the competition are also summarised with 
an emphasis on teamwork and planning.

Time Required
2 periods

Resources required
Introductory Presentation PowerPoint 
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Phase   3
Construction and final testing 
of lighthouse
Full instructions for the lighthouse building challenge are 
provided on the pupil instruction sheets.

This activity guide is a suggested approach to the project. There 
are many opportunities to adjust and customise the activity to 
your own preferences. There is also significant scope to expand 
or minimise the project, depending on how much time you want 
to commit to it. 

Resources required
Batteries (2 volt or higher)•	

Light bulbs (of similar value to batteries)•	

Light bulb holders•	

Sticky tape•	

A4 paper•	

A4 cardboard•	

Newspaper•	

Straws•	

Aluminium foil•	

Time Required
2 periods

Preparation
Ensure that all the required resources for construction of the 
lighthouse are available and ensure there is an enough for all 
classes involved.


