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Primary free and
accessible STEM
resources showcase

Leading experts fromthe STEM sectorare coming together
to showcase theirtop free resources. Find inspiration for
STEM enrichment thatis easy toimplement and supports
you engage underrepresented audiencesin science.

Elizabeth Chambers, The Royal Society

Catherine Davies, The British Science Association

Rebecca Olajide & Peter Jeffrey-Bourne, Science Museum Group
Karen Letten, The Woodland Trust

Paul Tyler, My Science Club
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Objective

of carbon dioxide (CO,) on the ocean. In the first
experiment, they observe the effect of increasing
the concentration of CO, on the acidity of seawater.
In the second experiment, they are investigating
the effect of acidity on the shells of sea creatures
Introducing the experiment

Write the words ACID and ALKALI on the board and invite

Students ta work in pairs t ist 33 many facts ang exampies
as they can related to acids and alkalls

Intreduce ocean acidrication by showing studens the video

What s Ocean Aciaificatian? fram the Univers ty of Pymauth
outus belL 2 bewr

7G4 fess than 2 minutes).
During the experiment

Discuss with the students the difference in ease and accuracy
af using a pH meter compared with Ul solution. You may alsa
decide ta try Ul paper o even Itmus paper to demanstrate.
the efiectiveness af cart

indlicators. Students are unlkely
0 se any changes witn Imus paper.

This is an activity that easily lends tseif to having students
design their own experment i time llows.

Discussion points after the experiment

Ask students ta prepare an ‘elevator pitch - give them

ane minute o explain what ocean scidfication is and what
he results of their experiment shawed. Same students

may want to prepare an elevatar piich on the imitations
of the expenment

Does carbon dioxide affect the pH
of seawater and the strength of shells?

In this practical, students are investigating the effect
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Many of the plants and animals liing in the oceans haus
skeletons or shells made out of calcium carbonate. Som|

3pecies are very sensitveto changes In acdity A oceal .
acidy incre: L el SpREIES

sunring wate! ¢
This could uhimatey affectthe suruial of some species
PhySiological Processes wihin orgarysms, for example.
growth and repradction, are also sensiive o changes in
AH. Microscopic plankton at the battom of the food chain,
shelfsh and mollscs. and plants that cement the coral ree
1ogether may all be affected, with wider implications for the
maine focd web habitsts, and the food securty of many
human poputions
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ACTIVITY

Name ..

Date ..

Lots of chocolate is stored on shelves in shops. If the shop is
which chocolate will melt first?
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- Your task

Find out whether different types of chocolate melt at the same speed
You will need:

- 3 deep foll ple cases {approx. 3cm deep),
- 3 large paper clips;
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- 1clear plastic take away food container or similar (approximately 20em x 10cm)
- timer {showing seconds); and

- 3 lollipop sticks to stir the chocolate).

Your teacher will bring you pieces of three different types of chocolate and hot water

too warm
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Primsary

Contact education@royalsociety.org

Primary level resources
available

Strong links to the curriculum

Clear careers links (short
videos)

Free to download

Videos and printable
resources at:
www.royalsociety.org
schoolexperiments



http://www.royalsociety.org/

Young People’s Book
Prize 2024
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Other Royal
Society resources for

schools
Climate Change
and Biodiversity
Q&A cards / posters
Why Science is for me |[WHY
animation / poster SCIENCE
IS FORM
= Yo &
THE
ROYAL : .
sociery  contact education@royalsociety.org




What is the
Partnership Grants
scheme?

“The partnership part is
really something that
stands out. It is great for
both sides...without the
scheme you

wouldn’t necessatrily think
of setting up a project in
partnership. You might go
on visits, but you would not
be engaging with a school
as much as in a sustained

project.” Partnership Grant
STEM partner

THE

ROYAL
SOCIETY

The Partnership Grants scheme provides
UK schools and colleges (aged 5 -18) up to
£3,000 to work in partnership with STEM
professionals from academia or industry to
run a long-term investigative STEM project.

The grant goes to the school and covers the
equipment needed, with a small amount
supporting teacher cover and CPD if
needed.

Information about the grants can be found
on our website:
www.rovalsociety.org/partnership



http://www.royalsociety.org/grants/partnership-grants/

What are the benefits
of the grant scheme?

£3,000.
Help smash stereotypes.
Choose your project topic — including cross-curricular.

O . . - . .
Develop students working scientifically skills - by carrying out some
ik, or all of the enquiry types dependant on the project.
8.5 Non-competitive grants - lots of support for schools.
co‘f§° i You can use your Partnership Grants project work towards students
w88 CREST awards if it fulfils criteria for both*.
| Im’:”' g B‘%;é%)\ () .. ! .
% o Opportunities to share your grant work wider — events in-person and
& @Q RN O :
ot ® online.
A
- For further advice and support visit: royalsociety.org/partnership or contact

ROYAL
SOCIETY

education@royalsociety.org / 0207 451 2531


https://royalsociety.org/grants-schemes-awards/grants/partnership-grants

The British
Science

Association -
CREST Awards

Catherine Davies
Education Resources Manager
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CREST Star and SuperStar projects are typically completed by children
aged 3-11, or those working at this level

'ﬂsk"ls / SUPERSTAR X

f}\ Collection

Practical
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@5 | SUPERSTAR
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PASSPORT

Engaging

Student-led |
crestawards.org Relatable |
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7 ] iflc?
Why run CREST projects with your pupils: “The lessons you get taught
are just amazing. When we done the
- Activities are designed to be low-cost and easy to run spinners, we learnt about leadership

and stuff. Doing the rafts, we learnt
about craftmanship. It’s really good.”

- Free to use and download from our resource library ot e )
Participating pupil

- Can be completed in 45 minutes - 1 hour

- No need for specialist knowledge or equipment

* *
[ EAE YIS

- Relatable contexts

- Children are inspired to think and behave like real scientists!

.
- @ ismm & Ml o 5 pinatbeycsmen oS

- Certificates give children a sense of pride and achievement

“Because the activities are so varied and quite
good fun, | think they have sort of had the impact
of making everyone excited about STEM.”
Participating teacher

crestawards.org
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Resources are free to use and download from our resource library

https://primarylibrary.crestawards.org

Meet Aunt Stella, Uncle Astro, Gem and Cosmic

At . Uncle @
DRONA Astro O
W & Gem Cosmic
[ { ‘!«.o".. g
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a : "t
.

It's the summertime and Cosmic wants to 1
stay up late so that he can view the
constellations in the night sky. He needs

to have an afternoon nap, but the Sun is gen 4
so bright that he can't sleep. .
<
~ " Can you help him to make a mask
so he is able to sleep? ‘

4
T

Early Years Challenges

crestawards.org
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sneaky Shadow

*
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i @ About the activity
About the activit B ¢ 3 e
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Star Collection - aimed at

children aged 5-7 / KS1

x
@P5: | SUPERSTAR

Bridge Blunder

@Ahoul the activity

2
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Investigating Iy |“k* -~ Recycle Reuse_,

niser's *
*
the activity -
: = v
Kit list @#L: | SUPERSTAR | ﬁ.?ulSUPERSTAR % "

* Crafty Rafts

Organiser's Card

@Ab the activity

SuperStar Collection - aimed
at children aged 7-11 / KS2


https://primarylibrary.crestawards.org/

Engage NrEEEE N EaTe0 s

Your pupils can track their progress using a
CREST Star or SuperStar passport...

PASSPORT

..when they have completed 8 projects,
they can earn a CREST Award!

Apply for an Engage Grant in
September and receive funding and
free CREST Awards for your class!

crestawards.org
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Museum Group

Rebecca Olajide

Learning Resources Producer
Peter Jeffrey-Bourne
Academy and Resources
Developer




SCIENCE CAPITAL

* Engaging people with science is at the heart of the work we do at SMG.

* Science Capital is a concept that helps us to better understand why some
people engage with science and why others think that science isn’t for them.

« Science Capital is made up of...
oWhat you know about science/STEM
oWhat you do - different science related activities
oWho you know who uses and talks about science
oHow you think and feel about science

* We don’t want everyone to become scientists, but we want people to feel like
science is something for them and something that they can do.

* Positive, meaningful experiences of science learning in early life will have a big
impact in how children relate to science later in life.




SCIENCE MUSEUM GROUP RESOURCES...

Are shaped by science capital and wider cultural and STEM engagement research-informed best practice and
learning outcomes

Enable people to use — and recognise using — a wide range of STEM skiI_Isée.g. making observations,
com)munlcatlon, curiosity, asking questions, creative problem solving, finding and using evidence, teamwork,
etc.

Invite and encourage people to investigate further and find out more

Are intulitive to use, with simple and clear instructions, and use easily sourced, recycled, reusable or sustainable
materials

| RAILWAY SCIENCE + \ -~ pre—
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SCIENCE
MUSEU

B

GREAT OBJECT HUNT:
OUR NATURAL

GREAT OBJECT HUNT:
FORCES

=
<
o
-
£
>
=
(&)
<

! GALLERY GUIDE

SCIENCE : SCIENCE SCIENCE

MUSEUM : MUSEUM \ MUSEUM
M GROUP : Py '™ GROUP
=) ‘ ,‘w/ =)
=) ‘ NG =) 2 )
o % RSN e
4 &= ~ e ALIT
w R , » 4 w
= ¥ =4l BOTTLE-TOP MYSTERY ' | WR
(L] T (L] YOUR TECH ¢

SHAPES BOXES

OBSERVATION - DISCUSSION

B o rp———— PN T ey

o B



HANDS-ON ACTIVITIES

KEY FEATURES -
- &

MICE

FORCES

& 30MIN

MAKING OBS ERVATIONS

= CURIOSITY

Overview for adults .

There’s an old saying: what goes up must come down. This activity is a perfect
chance to challenge that idea, shooting a rocket high into the air by rapidly
squashing a plastic bottle launcher. You'll never get this rocket into space —
but some real rockets do go fast enough to prove the saying wrong.

’ The boftie used as the rocket launcher is nat really empry:there
w'.'a' s the is air inside if. Air is elastic (squashy). and when you compress i,
science? it pushes back and the pressure inside increases. In the activity,
2 the sudden increase in air pressura insids the batfle pushes
Wistance hard on the bottom of the rocket, sending it flying high info
- theair, Thers are also wo other forces acting on The rocker:
Losay air resistance and gravity, A resistance always pushes in the
opposite direction fo the rocket’s movement, and ifs strength
5y 2 Gravity always
pulls downwards, slowing the rocket’s climb but speading up
p— ifs descent.
Science in Just as increasing fhe air pressure in the bortle sends the
rocket flying. you Use air pressure when you squeeze shampoo
your world or kerchup fr lastic botfie. It's nor usually ing
warching the rocker shoof info the air in the activity...unless
you'rs having a food fight!
Did you know...? In order 1o keep going straight upwards and never fall down

again, a rocket must reach a speed called escape velosity.
which is 112 kilometres per second.

Make your very own rocket mouse
and launcher — see how high your
mouse can fly!

|

Think and talk about...

« What makos your rocket fly?
+ What makes it come down again?
+ Hom doyou think a real rockat works?

Investigate... O

« How could you make your rocket travel higher?
« How could you make your rocke go

mora slowly?
« Can you make your rocket spin as it falls?

o

1 Cutouta 2 Rollitints with
tape — this is your rocket,

Li:.‘[ﬁ  I—

I a
3 Decorate your rocket any way you ke,

A

4 Nowpopitontop of the bottle. § Hit the sides and launch your rocket into

the airl

Science in your world

Just pressure i th
The rocket flying, you use air pressure when you squeeze
shampoo or ketchup from a plastic bottle.

e e .




GREAT OBJECT HUNTS:

OVERVIEW

GREAT OBJECT HUNT:
OUT AND ABOUT

u "Soanor ans rreanoLaay () ssmum

Age Tapia
EXPLORING 7-11 SCIENCE AND TECHNOLOGY

&y somin

‘ ) kit s
MAKING DBSERVATIONS * COMMUNICATION

COVER PAGE
(Note: the downloadable version
uses less colour for self printing)

Follow your curiosity and things that
interest you fo explore the fascinating
world around you.Use your observation and
questioning skills to get thinking and
talking about the science inall of our lives.
See how many challenges you cancomplete
in 30 minutes.

Top tips for exploring...

« Find different objects for each challenge

* Look up, downand up close and see what
you find

« Work together as a feam and talk about
your choices

« Write down or draw the different things
that you find

Find something...

you can make a noise with

that could fit in your pocket

that is alive

TEAM NAME:

NAMES OF TEAM MEMBERS:

that is made from natural
materials

FINISHING TIME: MEETING POINTS:

For more ideas and activities visit:
e

INTRODUCTION
PAGE

that would keep you dry
in the rain

L L L L L

TICK BOX
CHALLENGES

Find something for each of the colours
of the rainbow

FEATURE
CHALLENGES
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Karen Letten
Schools & Communities
Engagement Manager




Discover free
resources to
Inspire young
people about
woods and
trees

Karen Letten
Woodland Trust
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Free trees for
schools &
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Welcome to Tree Tools
for Schools! Here's
everything you need to
plan, plant and care for
your free Woodland
Trust tree pack.

Activity finder

Find an activity by curriculum
link, keyword or topic.

Planning

Planting planner

Before you order, experiment by planting
virtual tree packs on your land.

X
DT L
\ N
Tree Trees and Working with
identification wildlife wood

©  Tree planting and care

advice

Find out how to plant and look
after your saplings.

woodlandtrust.org.uk/schools

Order tree
packs

Once you have your plan,
order your FREE trees
from the Woodland
Trust.

Free assembly

download
S

Watch me grow!

Fast forward through the seasons
and help your trees flourish.

N

WOODLAND

TRUST
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Join My Science Club

Running
My Science
Club

Free Resources v

Topical
Science
Updates

O
Mg;S ence Cly

Packs v About Us

Up Close
and
Personal

Limited
Resource
Challenges

Sample
Sessions




CAN YOU BALANCE THE WHITEBOARD ON A SHEET
OF PAPER SO IT IS AT LEAST IOCM OFF THE DESK?

=2

Mini whiteboard A4 Paper 2 Paperclips

LIMITED RESOURCE CHALLENGES
Created by

Mg;S‘ enceClu

CAN YOU BALANCE THE WHITEBOARD ON A SHEET OF PAPER SO IT IS AT
LEAST IOCM OFF THE DESK?

Focus: Possible Solutions:
Building strong structures o If the paper is rolled into a
Resilience cylinder, and paper clipped, it

stands up and is strong enough
to support the weight.

Guidance:

¢ Children work in pairs.

e Let children struggle at the start and
see how they cope with not being able ‘
todoit. [ |

o After a few minutes drop some hints \
about strong shapes (cylinders, zig- \
zags). )

¢ Suggest that they try and get the
paper to stand up on an edge first - « The paper can be concertina
what shapes work for that? folded, or folded into a
triangular prism and it will
5 work too.
Conclusions:

« Even weak materials can be strong in
certain shapes and structures.

¢ Cylinders are very strong 3D shapes.

¢ Resilience is about how we deal with
failure - there are 3 responses to failure
- Give up, Try and try again, Borrow
ideas from others.

Created by

LIMITED RESOURCE CHALLENGES Mé" ScienceClu







@ Activity 3 Evaporation

[ ]
Mix a heaped teaspoon of salt with 50mls of Mix vigorously with a fork for 30 seconds.
warm water.
[ ]
Check back on the petri dishes in the next session to see Place both petri dishes on a windowsill in

what has happened.

direct sunlight.

Pour 20mls of the salt solution into a petri
dish.

i
"

Put 20mls of tap water into another petri
dish.


https://loremipsum.io/#generator
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Thank you

The Royal Society:
education@royalsociety.org
www.rovalsociety.org/partnership

My Science Club:
hello@myscienceclub.com
www.myscienceclub.com

CREST & Engage:
@ crestawards.org/engage

B4 crest@britishscienceassociation.org

© 2023 British Science Association

The Woodland Trust:
KarenLetten@woodlandtrust.org.uk

Science Museum Group:
SMGacademy@sciencemuseum.ac.uk

Learning Resources: sciencemuseumgroup.org.uk/resources
Academy courses: sciencemuseumgroup.org.uk/academy

Run by Managedby

@ SR IENCE CREST
ASSOCIATION AWARDS



mailto:crest@britishscienceassociation.org
mailto:education@royalsociety.org
http://www.royalsociety.org/partnership
mailto:KarenLetten@woodlandtrust.org.uk
mailto:hello@myscienceclub.com
http://www.myscienceclub.com/
mailto:SMGacademy@sciencemuseum.ac.uk
https://learning.sciencemuseumgroup.org.uk/learning-resources/
https://learning.sciencemuseumgroup.org.uk/academy/
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