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LIT 3-10a	 I am developing confidence when engaging 
with others within and beyond my place of learning. I can 
communicate in a clear, expressive way and I am learning to 
select and organise resources independently.

LIT 4-14a	 Using what I know about the features of different 
types of texts, I can find, select, sort, summarise, link and use 
information from different sources.

LIT 4-15a	 I can make notes and organise them to develop my 
thinking, help retain and recall information, explore issues and 
create new texts, using my own words as appropriate.

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 4-26a	 By considering the type of text I am creating, I 
can independently select ideas and relevant information for 
different purposes, and organise essential information or ideas 
and any supporting detail in a logical order. I can use suitable 
vocabulary to communicate effectively with my audience.

LIT 3-28a	 I can convey information, describe events, explain 
processes or concepts, and combine ideas in different ways.

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 project is designed to occupy 5-6 one hour periods.

Structure:

Setting the scene and initial research 			  2 periods1.	

Planning, conducting and analysis of investigation  2 periods2.	

Presentation of findings                                                     1 period3.	

Key resources
All activity sheets are available from the “Solar Power: 
Electricity from the sun” resource booklet.  This is available to 
download free of charge from www.sep.org.uk (Gatsby Science 
Enhancement Programme).  This booklet contains a wealth of 
background information and practical resources that can be 
selected for use with pupils.

Middlesex University Teaching Resources (www.mutr.co.uk ) 
have developed low-cost practical resources to support these 
activities.  Details of the specific resources can be found at the 
back of the Solar Power booklet.

This lesson provides the opportunity for the pupils to explore 
the experimental equipment that they will be using and to 
conduct a simple activity (Activity A1, Storing energy from the sun).
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Phase 1
Setting the scene and 
initial research 
1.1 Introduction to activity
Through these activities pupils reinforce their knowledge of 
electricity and apply it to a real-world context of providing 
energy for future generations.  

Learning outcomes:

Learn how solar energy can generate electrical energy•	

Learn about the factors that affect solar panels •	

Learn about the power output of solar cells•	

Learn about the efficiency of solar cells.•	

Time Required
1 period

Resources Required
 Activity sheet A1 Storing energy from the sun •	

Solar panel unit•	

Small motor unit•	

Rechargeable battery unit•	

2 plug-plug leads (red)•	

2 plug-plug leads (black)•	

Desk lamp•	

Stop clock•	
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Preparation
Computer generated presentation illustrating solar cells •	
being used in a variety of situations.

Pupil Design Brief (you may or may not decide to use this at •	
this point).

Activity
An initial discussion to determine pupils’ current understanding 
of solar cell technology and engineering.  Topics for discussion 
could include:

How electrical energy is generated•	

How efficient solar cells are•	

How cost-effective solar cells are•	

Where they have experience of solar cells being used•	

Advantages and disadvantages of solar cells.•	

A computer-generated presentation could be used to show the 
wide variety of applications of solar cell technology.  This could also 
initiate discussion of different applications of solar cells and reasons 
for their use.  This is a good time to introduce the Design Brief for 
the Project to the pupils. 

The pupils will investigate a factor or factors that could affect the 
performance of a solar cell and then use this knowledge to decide 
whether solar technology is a viable possibility for energy generation 
in a Scottish school.

Before pupils tackle the investigation they undertake a series of 
practical activities which enable them to gain an understanding of 
how solar cells work.

This lesson provides the opportunity for the pupils to explore the 
experimental equipment that they will be using and to conduct a 
simple activity (Activity A1, Storing energy from the sun).
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1.2 Investigating the properties of 
solar cells

Activity
This activity gives pupils the opportunity to explore several 
of the properties of solar cells.  There are three experiments 
in total, which could be organised as a circus of activities.  
Alternatively, groups could take responsibility for one of the 
activities and then feedback their findings to the rest of the class.

Time Required
1 - 2 periods

Resources required
SEP Solar power Activity sheets A4, A5 and A6

For each activity a group will require:

Activity sheet A4 (Connecting solar cells together)

2 small solar cell units

Digital multimeter (or voltmeter)

2 plug-plug leads (red)

2 plug-plug leads (black)

Desk lamp

Activity sheet A5 (How efficient are solar cells?)

Solar panel unit

Small motor unit

2 digital multimeters (or voltmeter and milliammeter)

3 plug-plug leads (red)

3 plug-plug leads (black)

Desk lamp

Metre rule
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Activity sheet A6 (Which is the best solar panel?)

Solar panel unit

Large solar module unit

Small motor unit

Variable resistor (1kW potentiometer)

2 digital multimeters

3 plug-plug leads (red)

3 plug-plug leads (black)

Desk lamp

Metre rule

Preparation
Pupil worksheets from SEP Solar Power – Electricity from the 
sun (as indicated above).

Procedure
Pupils work in groups and use the activity sheets to aid with 
data collection and analysis.
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Phase 2
Planning, conducting 
and analysis of the 
engineering investigation
The pupils are now familiar with the solar cell kits and have 
gained an understanding of their operation.  They have already 
been introduced to the Project Brief in an earlier lesson and now 
is the time for them to plan their investigation.  

The brief can be modified for different groups of pupils by 
changing the amount of guidance they are given.  They can 
explore a variety of factors of their own choosing or can be 
guided down a particular route.

2.1 Introduction to Design Brief
This activity introduces pupils to the concept of solving 
problems set for them in a Design Brief.  

Pupil teams are issued with the Design Brief, which outlines the 
problem they are asked to solve.  

This could be done as a whole class discussion or as a 
considerations diagram (mind map) highlighting the key areas 
for research and investigation.  

The key areas that should arise for research are

How do solar panels work?•	

What factors does the team wish to investigate?•	

What problems might the school face in making its decision?•	

How does the location or environment affect any possible •	
solutions?
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Time required
Half a period

Resources required
Copies of the Design Brief

Preparation
Design Brief.

2.2 Planning the engineering 
investigation

Activity
Each pupil team plans and carries out an engineering 
investigation to explore the factor or factors that they have 
selected for analysis.  They should be made aware that although 
their final presentation is done as a group, each member must 
hand in a written report of the project.

The plan for the experiment should be checked by the teacher 
before the experiment is undertaken.

The plan must include

A description of what experiment(s) will be conducted•	

A list of the equipment required •	

How they can ensure a fair test •	

How they plan to control external factors•	

How they plan to record their results.•	

The pupils can then use the solar panel kits to conduct their 
experiments.
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Resources required
SEP Activity sheets as required (Sheets A7 Modelling Solar 
Radiation and A8 How big? How much could be particularly 
useful as extension materials) 

Preparation
Ensure that each team has access to a solar panel kit to help 
them with their planning.

Time Required
Half a period

2.3 Conducting the investigation

Activity
Pupils work in their teams to complete their investigations.

Time Required
1 period

Resources required
Solar panel kits•	

Desk lamps•	

Additional equipment/resources requested by pupils from •	
planning stage

SEP Activity sheets as required•	
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2.4 Analysing data and developing 
possible engineering solutions

Activity
The pupil teams should use the knowledge that they have gained 
to make recommendations to the school regarding optimal 
solar cell technology usage.  As part of their analysis each team 
should:

Use information from their background research, the earlier •	
activities and their investigations

Present their findings in a logical manner – preferably with •	
the use of graphs and/or tables

Decide on a clear recommendation to include in •	
their presentation.  They must be able to support this 
recommendation with evidence. 

Time Required
1 period

Resources Required
Graph paper •	

Computers •	

Internet access •	



The sun’ll come out tomorrowEngineering Activity Teacher Guide

19Engineering the Future

Phase   3
The presentation
Activity
Each team presents their findings to the class.  The presentation 
should include how they conducted their investigation, what 
the key findings were, and what their suggested solution for the 
client would be.  All pupils must be involved in the presentation.

The pupils should answer any questions that the class have at 
the end of the presentation.

Time Required
1 period

Resources Required
Pupils may require a computer and projector to enable them to 
show a computer generated presentation.

Procedure
Each team should be allowed to present their findings to the 
rest of the class in a suitable manner, using computers/ posters/ 
leaflets etc. Each individual should also hand in a copy of their 
write-up of the project including all the sections detailed in the 
Design Brief.


