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Introduction

LNTROAVCTTOWN

The activities in this pack are intended for use in an after-school science club and,are id
fostering a love of science among your aspirational key stage 3 students. There areigight
sessions, allowing a few weeks for students to settle in to their new school routine i de
to begin science club in the autumn term.

The pack includes a PowerPoint poster that you can use to promote your sci€
school or in science lessons.

The eight sessions include 11 hands-on experiments to do at schoo ell a
and video clips, plus practical activities for students to try at h .

Each session or pair of sessions includes a PowerPoint con .
@ images that can be used as starter activities and for fspij

@ activity instructions
@ links to video clips that either show students h out the experiment or provide
further information

@ discussion questions. ®

For all except the final two sessions, dhis Wo ent also contains:

@ a list of the materials requir
by a lab technician)

and ther the equipment needs to be set up in advance

@ teaching notes
@ the video links fro

the inveéntors, engineers and climate scientists of the future.
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Do you want to get
hands-on with science a
help save the planet

—> Join the clu

a0

5@@%@ QXU

W\Qn [day] at [time]
Q rting on [date]

fb here: In [place]
@. o find out more and to sign up,

ask [person]

Looking forward to seeing
you there!

@ @
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A fruit battery

Instructions:

Roll the citrus fruit against the tablevor =
workbench, pressing gently with i
of your hand to release the jui€e.

A slit has been cut on one side he fruit.
Insert the copper coim h’&a} in.

er side (halfway in).

> Insert the nail in

Attach the wiresgio%the ¢roc clips at one end and the
voltmeter at the other.

Attach one the coin and the other to the voltmeter.
" Rec @) age (the potential energy in the fruit).
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A fruit battery
Repeat for each of the fruit and record ed to
your results in a table like this. [thneter ™~
Fruit Voltage */
L 8 % ‘jg}_\Zinc nail
€mon Cop =/ . (anode)
Orange (catho ¥
Grapefruit <
T . Juice in fruit
SIELS lectron movement (electrolyte)
Test your fruit ba(er
Don’t believe i@ You’ll need to connect several citrus
really elec fruit in series to have enough power.
Try lighttin D! Follow the instructions in this video.
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https://youtu.be/WNx-bwlTATI

Something to think about

@‘FF@W@MEE
")

ﬂmo What is the role of the metals (coppe
— These are the electrodes. C
place at the electrodes.

| reactions take

@Q What energy transfers occur attery?

—> Chemical energy stored ig#he battery is transferred
into electrical Qn%n the copper wires.

30 Why does a batt@n electrolyte?

—> The electr ows the charge to move in the
solution. C

%Q What caus voltmeter to show a reading?

&A @ electricity.
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Science club: Session 2 — Battery-powered

Session 2 outline

SRV TERY=FPOUERED

Here, students learn about how batteries work and how this well-established technology is still
the focus of intense research.

A list of the scientific vocabulary used in this session is provided at the end of théeachi
and PowerPoint.

—> Aims
> To become familiar with the structure of batteries
> To apply some of the key words associated with batteries

> To understand the role of the technology in a sustaina ner pply.

—> Materials required
Activity:
@ Two A4-size metal plates: one copper, on%

@ Two wires and croc clips
@ Ammeter/multimeter.

Practical:

@ Several different citrus fruits le , orange, grapefruit), tomato - one of each
per pair of stude in- slit cut in each

Copper coins - one

Croc cli
Voltmeter, r pair
t one per pair.

® 000060
z
3
3
o
o

Rifasggssment / Health and safety guidance

Always consult appropriate risk assessments.
ke sure you count the nails out and in at the start and end of the session.

Activity: Acceptable at the time of writing, but please check the most recent H&S
guidelines.

—> Preparation and set-up time

Some lab technician support is needed to supply apparatus.
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Science club: Session 2 — Battery-powered

Teaching notes

————————— 3

Activity and
resource

Timing

Guidance

Starter:

2 mins

Introducing batteries:
Question: What do you think this object is?
Answer: This is the ‘Baghdad battery’.

It is about 2 000 years old and consists of a clay jar

Main session
activities:

Activity
SLIDE 2

Practical

SLIDES 4-6

10 mins

ing. Attach them
to the voltmeter using wires. Ask"a o place a hand on each

Question: Is there a simi tweeft this and the structure of the
Baghdad battery?

use two different metals. The sweat on our
acid in the Baghdad battery.

Answer: They b
hands i%ike

Questionglew d ody battery work?
ee 3.

in with Baghdad battery: two different metals

Students work in pairs.

They test different fruits and note how much potential energy
(voltage) was produced.

They record class results and find the mean for each fruit. A blank
results table is provided on p.12.

Pairs of students could then group together to connect several
citrus fruits in series and use them to light an LED, following the
instructions in this video:

www.youtube.com/watch?v=WNx-bwlTATI (1:26 mins)

Using the examples of the Baghdad battery, body battery and fruit
battery, students identify ‘electrode’ and ‘electrolyte’ and explain
their purpose in a battery.
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http://www.youtube.com/watch?v=WNx-bwlTATI

Science club: Session 2 — Battery-powered

Science words used in this session
%—

Ampere or amp The unit used to measure the flow of electricity (like metres for distance
or degrees centigrade for temperature).

Ammeter A device for measuring the flow of electricity.

Battery A way of storing energy. It uses chemical reactions to genera
electricity.

Current The flow of electricity. It is caused by the movement

particles (electrons).

Electrode A metal rod that an electric current can flo
For electricity to flow, you need a positive

Electrolyte A liquid that electricity can flow t m two electrodes, one

Electrons Tiny negatively charged parti

Potential energy | Energy that is sto something (for example, in chemicals that can be
used to make®elec , in an elastic band, in an object that is at the
top of a slope nuc el).

Volt i eastire electric potential energy (like metres for
centigrade for temperature).

Voltage electric potential energy (how much electricity a

Voltmeter ice for measuring voltage (electric potential energy).
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