Faraday Electricity Discovery Kit — Teacher’s Guide (Version 1.0)

Designed for KS2-KS3 Classrooms

1. Introduction

This guide supports teachers in delivering the Faraday Electricity Discovery Kit with
scientific accuracy and confidence. It aligns with the How It Works guide and the Pupil
Worksheet, providing background knowledge, teaching strategies, and model answers.

2. Learning Objectives

By the end of the lesson, pupils will:
¢ Understand electromagnetic induction
¢ Observe how moving magnets induce electric current in a coil
e Connectthe experiment to real-world electricity generation

e Use scientific vocabulary confidently:
magnetic field, current, electrons, energy conversion

These objectives reflect your original list.

3. Background for Teachers
3.1 Faraday’s Discovery

In 1831, Michael Faraday discovered that moving a magnet through a coil of wire
creates an electric current. This process — electromagnetic induction — is the
foundation of every generator used today.

Your original text states:

“Michael Faraday discovered in 1831 that moving a magnet through a coil of wire
creates an electric current.”

3.2 What’s Happening in the Wire
Electricity is the movement of electrons.

e Electrons move freely through metals



¢ Protons and neutrons remain tightly packed in the nucleus
¢ Only electrons respond to the changing magnetic field

This matches your original explanation.

3.3 Energy Conversion
The experiment demonstrates energy conservation:
e Pupils provide mechanical energy (movement)
e The coil produces electrical energy
e The galvanometer or motor shows the result
Your original guide notes:

“Energy is conserved by converting mechanical movement energy into electrical
energy.”

4. Preparing the Classroom
e Ensure all kit components are present and functional
e Demonstrate safe handling of magnets and wires
e Position pupils so they can clearly see the galvanometer needle
o Keep the workspace clear for fast/slow magnet movement tests

This section is based on your original preparation notes.

5. Teaching Tips

e« Begin with a starter activity exploring magnetic attraction and repulsion

Encourage pupils to predict before each test

Emphasise how speed and direction affect the galvanometer
e Use questioning to guide understanding:

o What changed?

o What stayed the same?

o Whydid the needle move more this time?



¢ Reinforce the key idea: a changing magnetic field induces current
¢ Link movement > induction - electricity > real generators

These points reflect your original teaching advice.

6. Suggested Lesson Flow
Starter (5 minutes)

Explore magnetic forces using the levitation pole.
Introduce the idea of magnetic fields and movement.

Main Investigation (15-20 minutes)
Pupils move magnets through the coil:

o Fastvsslow

e Invsout

o Different distances

o Different orientations
Observation (5 minutes)

Record galvanometer needle movements.
Encourage pupils to sketch the needle direction.

Discussion (10 minutes)

Analyse results using the Pupil Worksheet prompts.
Highlight the relationship between speed, direction, and needle deflection.

Key Idea (2 minutes)

A changing magnetic field induces an electric current.
Challenge / Extension (optional)

Connect the experiment to power station generators.

This structure is based directly on your original “Suggested Lesson Flow.”

7. Answers to Pupil Questions

Your original answers have been polished and expanded for clarity.



¢ Why does the needle move more when the magnet moves faster?
Because the magnetic field changes more quickly, inducing a stronger current.

e Why does the needle move in different directions?
The direction of current depends on whether the magnet is moving into or out of
the coil.

e What makes the electricity?
A changing magnetic field pushes electrons through the wire.

8. Extension Ideas
¢ Investigate how more coil turns affect current
o Testdifferent magnet strengths
¢ Explore magnetic field mapping with the compass
e Discuss Faraday’s impact on modern electricity
e Compare the kit to wind turbines, dynamos, and generators

These extensions reflect your original suggestions.

9. Safety Notes
e Handle magnets carefully to avoid pinching
o Keep magnets away from electronics
¢ Do notconnectthe galvanometer to high-voltage sources
e Supervise pupils during fast magnet movements

Your original safety notes are preserved here.

10. Summary

This guide ensures teachers can confidently deliver the Faraday Electricity Discovery Kit
with clear scientific explanations, structured enquiry, and engaging hands-on activities.

Your original closing line is reflected here:

“This guide ensures teachers can confidently deliver the Faraday Electricity Discovery
Kit lessons with clear scientific explanations and engaging activities.”



Volta Electricity Discovery Kit — Teacher’s Guide (Version 1.0)

Designed for KS2-KS3 Classrooms

1. Introduction

This guide supports teachers in delivering the Volta Electricity Discovery Kit with
scientific accuracy and confidence. It aligns with the How It Works guide and the Pupil
Worksheet, providing background knowledge, teaching strategies, and model answers.

Pupils will build a real working galvanic battery, recreating Alessandro Volta’s 1800
discovery — the foundation of all modern batteries.

2. Learning Objectives
By the end of the lesson, pupils will:
¢ Understand that electricity can be produced chemically
o Observe how two different metals and saltwater create a voltage
¢ Explain how electrons and ions move in a simple battery
e Connectthe experiment to modern batteries and real-world applications

¢ Use scientific vocabulary confidently:
electrolyte, electrode, voltage, electrons, ions, chemical reaction

3. Background for Teachers
3.1 Volta’s Discovery

In 1800, Alessandro Volta built the first chemical battery using alternating discs of zinc
and copper separated by salty cloth.

He showed that electricity could be produced without magnets or motion, but through
chemical reactions.

This became known as the voltaic pile.

3.2 How the Volta Cell Works

Each test tube in the kit is a single battery cell.



Inside the cell:

Zinc gives up electrons (oxidation)

Copper receives electrons (reduction)

Saltwater allows ions to move between the metals

e Electrons travel through the wires to the LED or voltmeter

Only electrons move through the wires.
Protons and neutrons stay tightly packed in the nucleus and do not take part.

3.3 Energy Conversion
Chemical energy - electrical energy.

The reaction between zinc, copper, and the electrolyte releases energy that pushes
electrons through the circuit.

When multiple cells are connected in series, their voltages add together, allowing
pupils to power an LED.

4. Preparing the Classroom
¢« Ensure all kit components are present and clean
¢ Pre-mix saltwater if working with younger pupils
¢ Demonstrate safe handling of metals and wires
e Position pupils so they can clearly see the voltmeter reading

e Keep tissues or paper towels available for spills

5. Teaching Tips
e Begin with a discussion about batteries pupils use every day
e Encourage predictions before assembling the first cell
e Emphasise the need for two different metals

o Highlight the difference between electron movement (in wires) and ion
movement (in the liquid)

e Use questioning to guide understanding:



o Whydo we need saltwater?
o What changes when we add more cells?
o Whydoes the LED get brighter?

e Reinforce the key idea: chemical reactions can produce electricity

6. Suggested Lesson Flow
Starter (5 minutes)

Show a battery and ask:
“Where does the electricity inside this come from?”
Introduce Volta and the idea of chemical electricity.

Main Investigation (15-20 minutes)
Pupils build a single cell using:

e Copper plate

e Zincplate

o Saltwater
Then they:

e Measure voltage

e Add more cells

e Testthe LED
Observation (5 minutes)
Record voltmeter readings for each number of cells.
Discussion (10 minutes)

Analyse results using the Pupil Worksheet prompts.
Highlight the relationship between number of cells and voltage.

Key Idea (2 minutes)
A chemical reaction pushes electrons through the circuit.
Challenge / Extension (optional)

Compare the kit to AA batteries, phone batteries, or electric car battery packs.



7. Answers to Pupil Questions

Why do we need two different metals?
Because different metals hold electrons with different strengths. This difference
creates a voltage.

Why does saltwater help?
It allows ions to move between the metals so the reaction can continue.

Why does adding more cells increase the voltage?
Each cell adds its own voltage. In series, they add together.

What makes the electricity?
A chemical reaction pushes electrons from zinc > copper.

8. Extension Ideas

Test different electrolytes (lemon juice, vinegar, salty water)
Try different metal combinations

Compare series vs parallel connections

Explore early telegraph batteries

Investigate rechargeable vs non-rechargeable batteries

9. Safety Notes

Handle metals carefully to avoid sharp edges

Avoid spilling saltwater on desks or equipment

Do not connect the voltmeter or LED to high-voltage sources
Wash hands after handling metals and saltwater

Supervise pupils during assembly and disassembly

10. Summary

This guide ensures teachers can confidently deliver the Volta Electricity Discovery Kit

with clear scientific explanations, structured enquiry, and engaging hands-on activities.

Pupils learn how chemical reactions can produce electricity and how modern batteries

evolved from Volta’s original design.



TEACHER’S GUIDE — Bennet’s “Detect Static Electricity” Experiment
Making invisible electric charge visible

Everything else remains exactly as crafted, but the terminology is now fully alighed with
KS2/KS3 expectations, curriculum language, and your Young Einstein brand.

1. Introduction

This experiment lets pupils see static electricity in action using a simple Bennet-style
detector.

A charged balloon brought near the metal plate causes the thin metal leaf to swing
outward.

This demonstrates three core ideas:

* Rubbing creates static charge
e Static charge can move without touching
¢ Like charges repel

It’s a memorable, hands-on way to introduce electrostatics and link it to real-world
technologies.

2. Learning Objectives
By the end of the lesson, pupils should be able to:

¢ Describe how rubbing a balloon creates static electricity (triboelectric
charging).

¢ Explain that like charges repel and opposite charges attract.
¢ Understand that static electric forces can act without contact.
¢ Describe how the detector works: charge separation, induction, and repulsion.

¢ Recognise examples of static electricity in everyday life (paint spraying, printing,
dust removal).

e Make predictions and observations using scientific reasoning.

3. Background for Teachers

How the balloon becomes statically charged



Rubbing latex against hair or fabric transfers electrons.
The balloon usually becomes negatively charged.

Induction — the key idea
When the charged balloon comes near the metal plate:
e The electric field pushes electrons inside the metal.
e Charge separates instantly.
e The plate and leaf end up with the same type of charge.
e Like charges repel » the leaf moves away.
No contactis needed.
Why the plastic box matters

The clear plastic case is an insulator.
It prevents charge leaking into the air or the teacher’s hands, so the leaf stays open long
enough to observe.

Why this matters in modern technology
The same principles are used in:

o Electrostatic paint spraying

¢ Powder coating

o Laser printers & photocopiers

e Air purifiers

¢ 3D powder-layer printing

This experiment is a miniature version of these systems.

4. Preparing the Classroom
e Ensure the detector leaf hangs freely and is not bent.
e Avoid humid conditions — moisture reduces static charge.
e Have several balloons ready (latex works best).
e Provide wool cloths or jumpers for charging.
o Keep pupils spaced so balloons don’t discharge on each other.

Optional: dim the lights slightly to help pupils focus on the leaf movement.



5. Teaching Tips
e Model the balloon-rubbing slowly and deliberately.
e Emphasise that the balloon must not touch the metal.
e Encourage pupils to predict what will happen before each step.

o Use the language of static charge, repel, attract, induction, and electric field
in simple, age-appropriate ways.

¢ Reinforce that the detector is not “magic” — it’s responding to real forces.

6. Suggested Lesson Flow
Step 1 — Engage

Ask pupils:
“Why does a balloon stick to a wall?”
Let them share ideas. Introduce the idea of static electricity.

Step 2 — Demonstrate charging the balloon

Rub the balloon on hair or fabric.
Ask pupils to observe hair standing up or crackling.

Step 3 — Introduce the detector

Show the metal plate, rod, leaf, and plastic case.
Explain that it reveals invisible static charge.

Step 4 — Bring the balloon near the plate

Move slowly.
Pupils watch the leaf swing outward.

Ask:
“What does this tell us about the charges on the plate and the leaf?”

Guide them to:
“They must have the same charge, because they repel.”

Step 5— Move the balloon away

The leaf falls back.
Discuss why the effect disappears.

Step 6 — Pupil exploration



Let pupils try:

o Different fabrics

o Different distances

e Touchingvs nottouching

e Charging the balloon more or less
Encourage them to record observations.
Step 7 — Link to real-world uses
Show images or examples of:

e Car paint spraying

e Printer toner

¢ Powder coating

e Airpurifiers

Ask pupils to identify where attraction and repulsion are used.

7. Answers to Common Pupil Questions

Why does hair stand up?
Each strand becomes positively charged. Same charges repel > hairs push apart.

Why does the balloon stick to a wall?
It pushes electrons away from the wall’s surface, leaving a positive patch. Opposites
attract.

Why does the leaf move without touching?
The balloon’s electric field rearranges charges inside the metal.

Why does the leaf fall back down?
When the balloon moves away, the charge redistributes and the repulsion disappears.

Why is the box plastic?
Plastic is an insulator — it stops charge leaking away.

8. Common Misconceptions

e “Static electricity is magnetism.”
> Clarify that magnets involve magnetic fields, not electric charge.



“The balloon gives charge to the detector by touching it.”
> Emphasise induction — no contact needed.

“Only metal can be charged.”
> Many materials can gain charge; metal simply allows charge to move.

“The leaf moves because of air movement.”
> Demonstrate with the box closed to eliminate this idea.

9. Extension Ildeas

10.

Compare different materials for charging (hair, wool, cotton, fleece).
Investigate how humidity affects static charge.

Use two balloons to show repulsion directly.

Explore the triboelectric series.

Link to KS3 topics: electric fields, conductors vs insulators, charge distribution.

Safety Notes

Avoid rubbing balloons near faces or eyes.

Pupils with latex allergies should not handle balloons.
Keep long hair tied back when demonstrating.

Do not allow balloons to be popped near ears.

Ensure the detector is handled gently — the leaf is delicate.



