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STEM Lesson Plans
What Does This Pack Include? 
This pack has been created by teachers, for teachers. In it, you’ll find high quality Lesson Plans, Activity Sheets and 
answer sheets to introduce your students to STEM-related concepts.

To go directly to the content, simply click on the title in the index below:

CODE CRUNCH:

Learning Objective: 
Computer Science
Design, write and debug programs that accomplish specific goals, 

including controlling or simulating physical systems; solve problems 

by decomposing them into smaller parts.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

OPPOSITES ATTRACT:

Learning Objective: 
Working Scientifically
Asking relevant questions and using different types of scientific 

enquiries to answer them.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

BOX CARTS:

Learning Objective: 
Working Scientifically
Setting up simple practical enquiries, comparative and fair tests.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

MANU IN THE MOON:

Learning Objective:
Working Scientifically 
Identifying scientific evidence that has been used to support or 
refute ideas or arguments.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

CREATURE FEATURES:

Learning Objective:
Working Scientifically 
Reporting and presenting findings from enquiries, including 
conclusions, causal relationships and explanations of results, in oral 
and written forms such as displays and other presentations.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

LET THERE BE LIGHT:

Learning Objective:
Working Scientifically 
Identifying scientific evidence that has been used to support or 
refute ideas or arguments.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

ROBOT REPAIR:

Learning Objective:
Working Scientifically 
Using test results to make predictions to set up further comparative 
and fair tests.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers

SHORT FUSE:

Learning Objective:
Working Scientifically 
Planning different types of scientific enquiries to answer questions, 
including recognising and controlling variables where necessary.

• Lesson Plan

• Activity Sheet

• Activity Sheet with Answers



ThinkIts:
Inspire Creative Ways of Thinking

Learn Screens:
Introduce or Reinforce a New Concept

Student Tools:
Explore Concepts as a Class

Constructing a Circuit

Content ID: 14057

Parks and Rectangles

Content ID: 32314

Code Crunch

Content ID: 12359-12361

Look at the circuit with your class and describe 
what steps are needed to light the bulb.

Use our online tutorial to explain how to use 
the properties of rectangles to deduce other 
facts about them.

Write a number of simple programs to 
calculate values and solve problems.

Other Resources Linking to the Theme

Before deciding what to include in your lesson, check out our online content relating to STEM too. It’s simple to find, 
just enter the Content ID numbers into EducationCity’s Search tool!

Enjoyed these resources?
Why not start a free trial of the full EducationCity resource  
and see what else we can offer you?

Email us at trials@educationcity.com  
or call us on +44 (0)1572 725080!

STEM Lesson Plans (Continued)
WRECKED ANGLES:

Learning Objective:
Properties of Shapes
Identify acute and obtuse angles and compare and order angles up 

to two right angles by size.

• Activity Sheet

• Activity Sheet with Answers

SHED SHAPES:

Learning Objective: 
Measurement
Measure and calculate the perimeter of composite rectilinear shapes 

in centimetres and metres.

• Activity Sheet

• Activity Sheet with Answers



Code Crunch 
Lesson Plan 
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Overview 
This activity will teach students how to create, debug and repeat code. It addresses the reason we use repeats in 
our code and will introduce them to basic ‘housekeeping’ when coding. It is good that students remember to keep 
their code tidy. 

Materials 
Resources: 

 Activity Sheet
 Obstacles – Could use apples, pens, pencils or other objects for collection.
 Code Crunch Lesson: Using Repeat

Lesson Preparation (15 minutes) 
Prior to the lesson: 

 Print Activity Sheet
 Set up a maze in the classroom / obstacle course.

Lesson Structure 

0-10 minutes - (Computing Unplugged Activity) Discuss with the class how computers work. Explain that
computers aren’t that smart. They only do what they’re told. Have a student volunteer to start at the first position.
Get the class to shout out the instructions to get to end of the maze.
For example: Forward 1 > Turn Right > Forward 1

10-30 minutes - Explain to students that they are going to do something similar using the computer. They are 
going to give it some instructions. Show them the tutorial of Code Crunch. Walk the students through the first 
activity and get them to understand how computers follow instructions. Get the students to follow the task where 
they will have to do the repeat 5 times.

 Ask questions like: What is the problem with this? How could I improve this? Then explain how writing 
out code over and over uses up valuable memory from the computer. We can speed it up by using a 
repeat.

 During this part of the lesson, see if the students can get the student volunteer to repeat instructions, 
avoiding calling out the instructions over and over.
For example: Repeat (4) …. Then the students call out the (forward / turn right / forward / turn left) 

Work through the Code Crunch lesson: Repeat activity with the students using the reference sheet as guidance. 
Highlight the importance of clearing the code each time you ‘crunch’. 

30-45 minutes – Get the students to work through the Activity Sheet which gets them to navigate a map to find 
items. It asks them for instructions but they must use a repeat in the second part of the question.

Extension – Gets students to develop their own map which would use a repeat. 

45-50 minutes – Review – What did you learn today? The Code Crunch activity also gives students the option to 
pick from three buttons and explain how they did.

Start

Object

Object

Object

Finish



Code Crunch

Meg must get to Chip and collect the hardware so that they can build the Code Club
welcome sign.
Help Meg get to Chip by navigating the grid and collecting the hardware.

Your computer will take a while to read all of these instructions.
Instead of writing out all of the instructions, you can use a repeat.
Using the same puzzle, use a repeat.

Create a puzzle for a friend, using the grid below.

• Draw the position of Meg and the
position of Chip.

• Create a puzzle which involves
Meg getting to Chip, but picking up
objects along the way. Your route
should involve the use of a repeat.

• You must write down your answer
somewhere safe.

• Get your friend to solve this.

The instructions you may use are:
Forward / Right / Backward / Left



Code Crunch

Meg must get to Chip and collect the hardware so that they can build the Code Club
welcome sign.
Help Meg get to Chip by navigating the grid and collecting the hardware.

Your computer will take a while to read all of these instructions.
Instead of writing out all of the instructions, you can use a repeat.
Using the same puzzle, use a repeat.

Create a puzzle for a friend, using the grid below.

• Draw the position of Meg and the
position of Chip.

• Create a puzzle which involves
Meg getting to Chip, but picking up
objects along the way. Your route
should involve the use of a repeat.

• You must write down your answer
somewhere safe.

• Get your friend to solve this.

The instructions you may use are:
Forward / Right / Backward / Left

Repeat(4)
Forward
Turn right
Forward
Turn left

1. Forward
2. Turn right
3. Forward
4. Turn left
5. Forward
6. Turn right

7. Forward
8. Forward
9. Forward
10. Turn left
11. Forward
12. Forward



Opposites Attract 
Lesson Plan 
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Overview
In this session, students investigate magnets at first-hand, for example, what happens when the two poles 
of a magnet are placed together. 

Materials 
Resources and organisation: 

 A range of different shaped magnets
 Copies of the Activity Sheet (optional – this could be used to record findings)
 Access to an interactive whiteboard

Lesson Structure 
0-10 minutes - Show the students the different magnets and ask them what they know about them.  Ask 
them what they notice about the two ends of the magnets and elicit the understanding that magnets are made
up of a north and a south pole.  Should you decide to use it, their ideas could be recorded on the Activity
Sheet as could findings from the rest of the activity.

10-25 minutes - Develop students’ understanding by asking them what happens when one north pole meets 
another north pole.  Ask students to share their ideas and then give them an opportunity to investigate how 
magnets work for themselves.  As students work, stop the class to explain what others might be 
investigating, e.g. a north pole meeting a south pole etc.

25-35 minutes - Bring the class back together and ask them to discuss what they found out.  Reinforce their 
understanding with the terms ‘attract’ and ‘repel’ if they do not offer them.  This information could also be 
recorded on the Activity Sheet.

35-45 minutes - Draw two columns on the board, one entitled ‘What we now know’ and the other ‘What we 
would like to find out now’.  Using what the students found out through their investigation, ask them for 
information that they can record in the first column.  Once this is completed, ask them what they would like 
to find out next.  This could be followed up in a subsequent activity.
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Box Carts 
Lesson Plan 
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Overview
In this 60 minute activity, students have the opportunity to carry out a fair test to explore the effects of 
friction on a car using the areas with different levels of friction in the school grounds. 

Materials 
Resources: 

 Access to the activity Learn Screen to reinforce student understanding of a fair
test

 Access to the school grounds, e.g. footpath, field and playground
 Cars for testing – enough for one per group
 Exercise books and pencils
 Starting blocks
 Measuring sticks
 Organise the students into groups of four

Lesson Structure Part 1 
0 - 10 minutes – Explain to the students that you would like them to test the distance a car will travel on three 
surfaces in the school grounds to explore the effect that friction will have on the vehicle.  Start by asking the 
children what they need to consider guiding them towards the concept of a fair test.

10 - 13 minutes – Once the children have gained an understanding of a fair test, play the Learn Screen
through to reinforce their understanding.

13 - 18 minutes – Work with the class to compile a list of resources needed to carry out the investigation.

18 - 25 minutes – Organise the students into their groups and ask them to decide on the surfaces they would
like to test the car on and to make a prediction as to which surface will allow the car to travel the furthest/the 
least and why, relating their ideas to the various levels of friction that each surface has.  Ask them to record
their predictions in their exercise books. 

25 - 30 minutes – Ask the groups to decide how they are going to record their results and to draw up a results 
table. This could be photocopied for the other students in the group later on.  Other students could be collating 
the resources while the table is being drawn up.

30 - 50 minutes – Take the students outside and give them the time to carry out their investigation.  Circulate 
to support and assess understanding. 

Lesson Structure Part 2 
0-10 minutes – Once the students have carried out their fair tests ask them to look at their results to find out 
what happened and discuss their findings.  Then ask students to refer back to their predictions to see if there 
ideas were proved to be right.

10-25 minutes – Provide time for the students to write up their conclusions taking into consideration their 
predictions, the results and levels of friction.

25-40 minutes – Ask each group of students to share their predictions, results and conclusions with the rest of 
the class for assessment purposes.
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Manu in the Moon 
Lesson Plan 
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Overview
In this 60 minute activity, students have the opportunity to consider the way in which the Moon orbits the
Earth and rotates on its own axis.  They also become familiar with the phases of the Moon and the terms 
used for each phase by learning key vocabulary that describes the phases of the Moon.

Materials 
 Torch
 Tennis Ball

Lesson Preparation (10 minutes) 
Prior to the lesson: 

 Gather the resources
 Organise the students into groups of 4-6

Introduction (20 minutes)
The night before the activity, ask the students to look at the moon.  Discuss what they observed and ask the
students whether they think the moon always look the same.  Then use the whiteboard mode to view the
tutorial linked to the activity.  Pause the activity to reinforce the concept of how the Moon rotates around the 
Earth and to discuss the lunar cycle.

Main part of the lesson (30 minutes)
Divide the students into small groups and give each group a torch and a tennis ball. Ask one of the students
to hold the tennis ball at arm’s length and ask the others to imagine that the student's head is Earth and the
ball is the Moon.  Ask another of the students to stand on the far side facing the ball and student. Then turn
the torch on and direct it toward the moon and the student.  Ask the remaining students to stand behind the
student holding the ball and look at the ball. They should notice that the side facing “the sun” is lit while the
side facing “Earth” is in darkness. Explain to the students that this models the New Moon. Ask the student
who is holding the moon to slowly move a half circle and ask the other what they notice. Repeat the activity
so that the student holding the torch has a turn to see what happens.  As the students work through the
activity, circulate providing them with the key vocabulary associated with the lunar phases referring back to 
the tutorial.

Plenary (10 minutes)
Draw the class back together and ask students to explain the phases of the Moon.  Encourage them to use the
key vocabulary.
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Creature Features 
Lesson Plan 

©EducationCity.com 
This may be reproduced for class use within current subscriber institutions. 

Page 1 of 1 

Overview
This 60 minute activity provides an opportunity for students to research a habitat in more depth.  They find
out more about the animals and plants inhabiting it and the characteristics that help them survive in the 
given environment. 

Resources and Preparation 
 Access to the Internet.
 Access to a whiteboard and pen.
 A range of reference books on different habitats.
 Organise the students into partners and groups of 

four.
Lesson Structure 
0 – 5 minutes – Ask the students to think of as many habitats as they can and to record these on a class
whiteboard.  Then ask the students to work with a partner to list as many plants and animals as they can think 
of that live in each environment.  List these too.

5 - 15 minutes – Explain to the students that you would now like them to think of the specific features of the
different plants and animals.  Ask them to consider in what ways the living thing has adapted so it can
survive in the given habitat.  Give them time to work on this and then draw the class back together and ask 
them to share their ideas.  Record this information too. 

15 - 18 minutes – Explain to the students that the ideas they have written down are a starting point and that 
you would like them to choose a habitat and carry out some further research that they feed back to the class
later on.  

18 - 25 minutes – Organise the students into groups of four depending on their choice of habitat and ask 
them to draft some questions that they would like their research to answer.

25 - 45 minutes – Provide time for the students to carry out their research using the Internet and reference 
books.  Ask them to focus on trying to answer their questions and to also have another section where they can 
note down other interesting facts that they have found out during their research.

45 - 60 minutes – Bring the class back together and ask each group to sit at a table.  Ask them to nominate a
spokesperson who stays at the table while the others rotate and look at the research carried out by the other
groups.  The person staying behind presents the information but it is up to the visitors to the table to come up
with some questions they can ask.  Allow 3 minutes at each table before the groups move on.  Once all the
tables have been visited, ask students to report back to their spokesperson what they found out as a result of
the other groups’ research.

60 - 65 minutes – To end the session, ask students to think about a different habitat that has not been
considered during the course of the session that they would like to research.  This could be set as a homework
task.
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Let There Be Light 
Lesson Plan 
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Overview of these Investigations
• This teacher-led demonstration shows how light travels in a straight line by using a laser.

Prior knowledge
Students will already have some prior knowledge and will recognise that light can reflect off surfaces. They may also 
have some knowledge about how light travels. 

Links to working scientifically
• Observation and description of experimental data
• Recognise how evidence can be used to support ideas

Keywords
laser, light, beam, travel, straight line, reflect, surface, emit, mirror

Resources required
• Laser pointer
• Blank wall
• 2 or more mirrors
• Talcum powder or icing sugar
• Ability to darken the room

Health and Safety/Warnings 
• A darkened room may provide extra trip hazards, especially for those with sight problems, ensure a clear

working space and all chairs are under tables etc.
• Handle lasers safely. Keep them at a low level to help prevent them shining into the eye. Ensure that the light

will hit an opaque object to absorb the light and not escape via windows etc. into other rooms.
• Take into consideration those present who may have any respiratory problems that may be irritated by the fine

dust of talcum powder or icing sugar.
• A full risk assessment should be taken out before any practical within a particular work area and group of

students, as the above warnings may not cover all aspects that need to be considered.

Useful EducationCity resources
• Topic Tools, Activities or Learn Screens within relevant topic objectives can be also used alongside this

practical idea. They can be used on the whiteboard or individually. See their associated materials for ideas on
their uses.



Let There Be Light 
Lesson Plan 
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Investigation

Showing how light travels 
• This teacher-led demonstration shows how light travels in a straight line by using a laser.
• Darken the room slightly and have a laser pointer shine at a wall. Keep the line of the laser below eye line for 

safety reasons.
• Tell students that a laser is a special type of light emitting device.
• Ask students where they think the beam of light is.
• Tell students that a laser emits light that travels in one direction only, in a very straight line, which is why it 

doesn’t appear to spread out like other devices such as a torch, and why it appears invisible unless it is seen 
straight on.

• Carefully blow or remove some of the talcum powder or icing sugar as a fine dust over the laser beam. The dust 
should reflect the light and the beam seen briefly as a straight line. Explain to the students that this confirms 
what they discussed about where the beam of light is.

• Ask students how we could change the path of light.
• Have 2 students carefully place 2 mirrors to change the path of light, as in a periscope set up. (Ask them to angle 

these downwards at first to ensure the light beam is safely pointed away from the eyes) Ask students to predict 
where the laser will be seen on the wall and where the beam of light will be seen when dust is used again.

• Put the mirrors in place and test their predictions.
• Ask students why they think they can see the light on the wall. Elicit it is because it has hit the wall that has 

tiny bumps on its surface and so the light is being reflected in lots of different directions. We can only see light
when it enters our eyes, and this can happen when it reflects off of an object.

Opportunities for further learning

The information gained can be built on by: 
• Making periscopes and describing how the light travels within them.
• Changing the angle of a mirror within a periscope to see how the image alters
• Discuss how mirrors can be used for safety in cars, for example, rear view mirrors, wing mirrors including those

with blind spot areas and convex mirrors placed opposite driveways on bends of roads for extra visibility.



Add light arrows onto the pictures to show how each of the objects are seen.

Answer the questions below.

Sten is looking in a mirror. Describe how he can see himself in it.
Draw a diagram to show this.

Klara is in the park. She sees a shadow under a tree. It is the same
shape as the tree. How is this shadow formed? Why is it the same
shape as the tree?

How does Stig
see the book?

How does Sten
see the flower?

How does Klara
see the firework?

Let There Be Light



Add light arrows onto the pictures to show how each of the objects are seen.

Answer the questions below.

Sten is looking in a mirror. Describe how he can see himself in it.
Draw a diagram to show this.

Klara is in the park. She sees a shadow under a tree. It is the same
shape as the tree. How is this shadow formed? Why is it the same
shape as the tree?

How does Stig
see the book?
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see the flower?

How does Klara
see the firework?

Let There Be Light

Light from a light source travels to Sten

and reflects off him. The light then

travels from Sten to the mirror. The
light reflects off the mirror and into

Sten’s eye, who can then see the image.

The Sun is a light source. An opaque object can block light

given out by a light source and forms a shadow. Light travels

in straight lines and so the light that is blocked is the same
shape as the object.
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Overview 
In this 60 minute lesson, students build a simple lemon battery powered circuit. Students gain an 
understanding of the three requirements for an electrical current to flow: a conductor, a power source and a 
closed circuit. 

Materials
 2 lemons
 3 copper wires
 2 large metal paper clips
 2 pennies
 1 small digital clock
 knife

Introduction (15 minutes) 
We depend on electricity everyday to operate our radios, televisions, lights, and more. Most of the electricity 
we use comes from power plants, but other electricity comes from self-contained units called ‘dry cells’ or
batteries. Regardless of the power source, the flow of electrons in a circuit works the same. In order for 
electrical currents to flow you must have a conductor, a power source and a closed circuit. 

 A conductor is any material that allows electricity to flow through it easily.
 A power source can come in any forms as long as it has voltage to push the electrons through the

circuit.
 A closed circuit allows a direct and uninterrupted flow of electrons out from the power source and

back again with no end and no beginning.

Simple Lemon Circuit Activity (30 minutes) 
1. Attach 1 paper clip to a copper wire by twisting the wire several times around the paper clip.
2. Attach 1 penny to a separate copper wire by again twisting the wire around the penny several times.
3. Attach the last penny and paper clip to either end of the last copper wire.
4. Using the palm of your hand, roll both lemons on a hard surface to loosen the pulp.
5. Make 2 small slits in the centre of each lemon.
6. Take the copper wire that is attached to both the penny and the paper clip. Insert the penny in one of 

the slits of the 1st lemon. Then insert the paper clip in one of the slits of the 2nd lemon.
7. Insert the 2nd paper clip in the slit of the lemon that contains the penny.
8. Insert the 2nd penny in the slit of the lemon that contains the paper clip. (Each lemon should have 1 

penny and 1 paper clip inserted in it).
9. Connect the free ends of the copper wires to the terminals of the digital clock. 

Wrap-Up (15 minutes) 
Lead the students in a discussion about the activity. How does the lemon battery work? Is the electrical
current in this circuit the same or different to the electrical current in a wall clock? 
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Short Fuse 
Lesson Plan 
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Overview
In this session, students get the opportunity to carry out a first-hand investigation into what happens to a 
circuit when the length and thickness of the wire is changed.

Materials 
Resources and organisation: 

 Batteries
 Bulbs
 Crocodile clips
 Wires of varying thicknesses
 Prompt cards
 Organise the students into pairs

Lesson Structure 
0 - 10 minutes – Explain to the students that you would like them to carry out an investigation into the effect
that changing the length and thickness of wires will have on the brightness of a bulb.  Talk to them about 
what they could investigate and then ask students to write some of these in the form of statements on to
prompt cards that can then be placed on each table.  Examples of prompt cards could read ‘Changing the wire 
to a thinner wire will make the bulb brighter,’ and ‘Changing both wires that lead to and from the battery to 
thicker ones will make the bulb dimmer’.  Ask the students to put the prompt cards on their table so they can 
carry out a range of investigations throughout the session.

10 - 15 minutes – Explain the students will be working in pairs and set these up.  Then ask the pairs to decide
which resources they will need and to gather them.

15 - 35 minutes – Ask students to make a circuit and to consider the strength of the bulb.  Then ask them to 
take one of the prompt cards and to carry out the investigation with their partner.  Once the investigation has 
been carried out, ask students to record their findings and then chose another prompt card.  Circulate while 
students are working to support their understanding and the investigation process. 

35 - 45 minutes – Draw the class back together and discuss their investigations.  Ask them to report back on 
what they discovered.  Engage the class in the conversation to see if the other pairs agree or whether 
something else happened when they carried out the same investigation.  Ask students to think about their 
results and present some reasons to substantiate their findings. 

45 - 60 minutes – In light of the investigations, ask students if there is anything new that they would now 
like to go and investigate, for example, whether adding more wires would make any difference.  Time 
permitting, allow students to investigate. 
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Wrecked Angles

Look at the angles. 
Put their labels under their correct headings in the table.

Acute Obtuse

Put these angles from the smallest to the largest.

A
D

C
B

E F
G

H

I
J

K

L

a b c

cba
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Shed Shapes
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EducationCity produces fun, educational materials to engage students in learning and empower 
teachers to tailor their teaching. Take a look at how EducationCity can support you in the classroom:

About EducationCity

“Teachers have been delighted with 
the content of this package and most 
impressed with how easy it is to find 
appropriate learning and teaching 
resources and then to use them in a 
variety of ways.”
Mark Sanderson,  
Senior ICT Consultant, Herefordshire Learning and Achievement Service

Target Lesson Objectives Easily

Find relevant content that links to your 
curriculum by using our Curriculum 
Map or Search tool.

Comprehensive and clearly organised 
by strand, content is so easy to access!

Differentiated Teaching

Monitor progress with SuccessTracker 
and you’ll be able to identify the 
strengths and areas of development  
for each of your students and so 
choose relevant activities to help  
them progress.

Plan in Advance

When planning your lessons, choose 
your Activities in advance and put 
them into a MyCity so they’re easy 
for students to access. Choose a 
meaningful name for each MyCity 
and you’ll be able to update and 
retrieve them year after year!

Lesson Plans

Access our ready-made Lesson 
Plans and topical content to 
support teaching and learning in 
the classroom.

There’s more to EducationCity than 
Activities alone!

Flexible Learning

EducationCity is accessible via desktops, 
laptops, tablets and whiteboards, so can 
support you whatever equipment is 
available in your classroom.

Blog

Keep abreast of events in the teaching 
arena, changes to the resource, and see 
how EducationCity is supporting the 
education community.

Want to find out more about EducationCity?
Start a free trial for your school today and see it for yourself. Simply call  
us on +44 (0)1572 725080 or email trials@educationcity.com to arrange.

Website: www.educationcity.com  
Email: trials@educationcity.com
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