


STEM resources

STEM - Science, Technology, Engineering and Maths — this
subject matter form the basis of a wide array of knowledge
that is inter-connected to work based careers. Many schools
cover these areas through the school curriculum in an
academic way but STEM based subjects don’t have to be
boring.

In Scouting we offer young people a unique learning space
where everything can be explored. Learning by doing,
working in teams, sharing ideas and being creative, solving
problems — these are some of the ways that Scouting uses to
gain and impart knowledge.

Throughout our programme we already introduce many
STEM type activities to young people — of course we do not
‘tag’ them in this fashion and they are presented to young
people as challenges, games and explorations in the fun
learning spaces of our meetings and activities.

This collection of resources highlights the many activities and
ideas that can be incorporated into our programmes, so that
young people can see STEM as fun and awaken their interest
in these subject areas.

In today’s world, many employers seek a wide knowledge of
the STEM related areas. With the increased focus on science,
technology and information transfer and interaction those new
to a work environment are expected to have a solid base of
knowledge of these areas. Another requirement of the work
place and an increasing request from employers are young
people who have addition life skills. These skills include what
are called 21st century skills — ability to work in teams, take
leadership and responsibility, be creative and innovative, be
able to solve problems all key skills provided by Scouting.

By combining STEM related areas with what we do best in
Scouting — develop young people - we have a package of
activities and ideas that can provide young people with a solid
base from which to develop their life long career path.

This resource has been funded by the Science Foundation
of Ireland because they recognise the value of the Scout
programme and how it provides learning spaces for young
people that are unique and based on play and fun. Science
can be perceived as ‘boring’ by many young people but we
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hope in this resource to provide a series of novel activities
that will show science in a new fun way.

The resources have been created around a series of themes.
By using themes it allows us to explore the wide area of
STEM through many different scenarios. The resource only
provides the ideas, it does not present a programme structure
or how it might be developed as a programme cycle. This we
will leave to the young people in your Section as they develop
programme cycles and adventures in your programme. So,
many possibilities are possible from simple insertions in
meetings, to themed camps and activities, wide games or
incident trails.
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The ideas presented are only a sample of the millions
of possibilities that can be used. The internet is widely
distributed with many ideas related to STEM. This
resource presents and links to the best ones that can be
undertaken by Scouts in all Sections.

Using the resource

The resource is driven by the poster (cover of this
handbook) — a full size series of posters will be provided
to each Group for display. On the poster is a series of
QR codes that when scanned by a QR code app on a
mobile phone that will bring the user to an online




interface. That interface will lead to this PDF resource,
Video links, Pinterest pins and other websites. Each of the
links is related to the theme that is been presented. There
are a number of different resources and they can be found
collectively via the resource area www.scouting360.ie

The mobile phone — in a young person’s pocket- is a
powerful interaction tool and computer and can quickly
present the ideas to young people to explore. Ideas are
presented in an easy to understand way and then it is time
for some hands-on experience and learning by doing as
each idea is tried out at meetings and activities.

It is suggested that Scouts (in all Sections) are exposed to
the resources so that they can discover the ideas and then
create programme cycles and adventures at which they
can be included. The themes can be used as presented or
mixed and matched to create new themes/adventures/trails
etc.

Included in the resources is an innovation and creativity
exercise. The idea of this exercise is to allow young people
to create and invent. All inventions are created by a process
of knowledge (science), inventing the new item or process
(engineering), refining and developing ( maths can be used)
and finally producing a new invention ( a tool — a piece of
technology). The creation process is STEM applied and
how it is done is in teams (small team system in sections),
gathering knowledge, working creatively as a team,
engineering their idea and solving problems and creating
new solutions. We do this every time we challenge young
people at meetings and on activities and incident trails. So
again, Scouting is good at this.

It is therefore suggested that each programme cycle will
include one ‘invention’ session where Scouts can take

the knowledge they have explored in the themed meeting
or programme cycle and use this knowledge to invent
something new and exciting. Ideally this session would be
undertaken in week three or four of a programme cycle
when some knowledge has been gained in a themed area.

Plan, do, review, is of course a cornerstone of our
programme method and the review process should include
a reflection on what has been learned or changing attitudes
to STEM type activities.

Storylining

As Baden Powell once said — ‘Scouting is a game for
young people and a job for adults’ and within this context
story- lining is extremely important in holding together the
programmes and activities we run. A series of incidents
can be held together with an inventive storyline, for
example, related to escaping from a prison camp or

tasks to be completed in a treasure hunt. Likewise at our
meetings we will run games and challenges and these
should also be story-lined ( or within a symbolic framework
— Lands of Adventure in the Cub Scout Section).
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By using story-lining and scenarios we allow young people

to use their imagination and develop creative solutions to a
challenge in context. Artificial time pressure is introduced —
build this tower before the flood raises, or do this challenge
before the door time lock engages. Time pressure enables

leadership and organisation skills to be developed.

Real life scenarios such as accident setups are also useful
for some situations and again relate to the subject matter
under exploration.

In the context of the STEM resources they have been
related to themes which in themselves suggest possible
storylines and scenarios. Action hero’s for example
focuses on action hero films and situations, James Bond,
Bourne, Indiana Jones, MacGyver and many such films
and TV series provide the backdrop and the situations that
an action hero must escape from, find clues, improvise or
be inventive.

Therefore cracking a code or survival situations can be
cloaked in mystery, suspense and excitement with the
introduction of a creative storyline — ‘defuse the bomb in
30 seconds or the world blows up’ can make exciting the
creation of an electrical circuit. Cracking a code is just a
simple way of telling the team what is the next location
they need to travel to.

In some incidences a storyline can run over a whole
weekend or period of time. This involves a bit more work
in organising the elements of the programme but often it
adds to and enhances the overall experience — a Viking
theme, Space camp or Desert island survival.

Wide games are another feature of story-lining to be
considered. In general terms they are quest driven
scenarios — a mission must be completed. So in the
context of a wide game Patrols (small team system) are
each competing to reach an objective — a treasure hunt
for example — and must complete various challenges and

situations to progress towards their objective.



http://www.scouting360.ie

In all sections within a Group the programme is presented
through a ‘Programme Cycle’. This programme cycle can
have any timeline but it contains three crucial features —
Plan, Do, Review.

h programme cycle is built around an adventure or
eading to a key highlight. Normally,
nd 4 weeks (but can be

are the ‘learning spaces’ to enable
he adventure. So, for

Within this process all of the Scouts will be involved in

the creation of the adventure, the weekly meetings and
activities. The team system will be used at all times and all
the interactions associated with this process will be focused
on the programme cycle and the planned adventure.

The Plan, Do, Review method is used....so the
adventure is planned, it takes place and finally
the programme cycle is reviewed and learning is
determined.

The process

The first step in the creation of a Programme Cycle
This is where the ideas for adventures are created
and selected. This resource will highlight some
ideas based around the theme but additional ideas
can be added and created as young people wish in
the programme creation stage.

Doing and discovering

This STEM based resource is designed to enable
young people to discover science, technology,
engineering and maths all around them and as part
of their daily lives.

They are not subjects primarily associated with school, and
that as Scouts we can have a lot of fun using, exploring
and discovering knowledge based on fun, play and group
interactions.

Each idea therefore has a ‘science idea’ that Scouts need
to discover as they undertake each activity. In the review
process it is hoped that Scouts express in their own way
the things they have learned and the knowledge and new
understandings they have gained.

learned through an experience it serves no real
value - bar entertainment.

As Scouting is in the business of assisting young
people in their development the review process is
a vital component of the Scout programme. There
are many ways of conducting the review — it can
be done as the activity progresses or at the end of
each day or in a sit down discussion at the end of
the programme cycle.
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Sailing Power kites Paper Planes

Wind mills /

~_ Kites / _—

Lift — Boomerrangs

Wind PO{ /

Wind Aero Dynamics —— ‘Aero foil

Frisbees

Bubble inside bubbles

\ Balloons
Big bubbles —————  captured air Hot air /
/ \\ Flying Tea bag

Parachute

Compressed air Musical straw

Air Pressure
Forced air

Bicycle tyres/tubes Air vortex T
\ / Whistle
Pneumatics \ Water Bottle tunes
/ | Hovercraft
CPR - first Bull roarers
aid Rescue lifting bag

. This resource has information on items coloured orange m@m@ @Il]_a,rt




Light Bamboo
canes

Plastic trash bag

Kites are fun to make and
use but they can also be
used for lifting.

They are used for lifting

aerial wire and for aerial

photography by attaching

a small camera.

Hole cut in
plastic

Click on web icons for instructions

The box kite has great lifting capabilities.



http://www.dublinkitefestival.ie/build-a-kite/   
http://www.wikihow.com/Make-a-Kite-Out-of-a-Plastic-Bag  
https://www.pinterest.com/pin/221028294189011379/
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&;‘ cind has been obsessed yenlarge or small.
ith ln‘%{flylng for eJl_s ways steerable
ousands ars. The kite so that the flier can position it

represented one way he could in the sky similar to the way a

physically attach himself to sailor trims a sail. The pilot can

the concept of flying. It was sail the craft upwind downwind

inevitable that one day kites or across the wind just like a

would drag themselves into the conventional sail boat. However

modern age and that’s what has the kite allows techniques
happened to stuntlsport kltes and speed not p055|ble in any
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‘kiting uses a Iarge kite ‘ Klte &ragg*ng 5nd sand skﬁng
or “high winds to produce a load use the kite to move the flyer

big enough to move the flyer. downwind. Kite jumping uses

- Most of the variants of power .the kite to lift the flyer off the
kiting— especially the popum‘?ﬁ‘#groundfand cushion the return
ones— are some type of sallmg to the ground Man lifting

~All of the salllng forms use a suspends the flyer off the

{: _ ground.
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https://www.youtube.com/watch?v=XN6WdwCDPII
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The force of gravity pulls everything
towards the ground at speed. A
parachute slows down this action
due to air resistance, or drag force.
In the case of parachutes, the

drag force is opposite to the force
of gravity, so the drag force slows
the parachutes down as they fall.
Consequently, the larger parachute,
with its greater drag force, takes
longer to reach the ground than the

Qmaller parachute. j
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https://www.youtube.com/watch?v=Bz0JjRLJfN4
https://www.youtube.com/watch?v=vUeAKOBHwVM
https://www.youtube.com/watch?v=0eIxNS6Ot9E
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https://www.pinterest.com/pin/221028294189298489/
https://www.youtube.com/watch?v=XHqFDw_94W4
https://www.youtube.com/watch?v=SUyqakRMrxo
https://www.pinterest.com/pin/221028294189022558/
file:C:\Users\Ckavanagh\Documents\science\scout%20stem\Air\Lab%20making%20a%20bullroarer.pdf
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start with paper in fold in half fold the upper edges

portrait arientation lengthwise to the centerline
fold the triangle faold the tip of the triangle while firmly holding the center
downwards along up to the top to locate in place, fold both upper
its lower edge the halfway point, then unfold caorners to the halfway point

fold the remaining tab up as fold in half along the fold one wing such that the o
far as it will go. it should slightly centerline, with the tab outer edge is brought colinear fold the other wing in
overlap the previous fold on the outside with the plane's centerline a symmetrical fashion

unfold and fly!

tips for flying:
neutral roll high rall unstahle
stability stabhility in roll
throw the plane, holding it by the tab. if the plane climbs, stalls, and crashes,

throw it directly forward, but give the curl the rear wingtips downward slightly.
wings a small upward angle of attack.
5 degrees should be plenty. if the plane nosedives rapidly, curl the rear

wingtips upward slightly. P@)@ @E Pﬂ@g






https://www.youtube.com/watch?v=epuFOY05Oy0
https://www.pinterest.com/pin/221028294189012204/
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Helicopter


https://www.youtube.com/watch?v=5Vk-gXwHDSM
https://www.youtube.com/watch?v=cIbGWDM3F6o
https://www.pinterest.com/pin/221028294189017566/
https://www.youtube.com/watch?t=3&v=rJb1EZtnzFk

HOeRERARE



https://www.youtube.com/watch?t=1&v=UJlzr2YclD0
https://www.pinterest.com/pin/221028294189011378/

BLOW IN AIR

OWTOONS ‘_
BALLOON SLOW. TIC

CD HOVERCRAFT PRESSURIZED AIR L

THIS AIR ACTS AS A CUSHIO! NG|
THE HOVERCRAFT A HAIR'S WIDTH. | TO CHARGE

THE TABLE.

(VIFS | IR

BALLOON: FILLED
WITH AIR THIS IS
YOUR BATTERY.

-
BECAUSE THERE 15 NO
CONTACT BETWEEN THE CD AND THE
TABLE, THERE 1S5 ALMOST NO FRICTION
AND THE HOVERCRAFT CAN GL/IDE

GRACEFULLY IN ANY
DIRECTION.

NOZZLE: THIS IS YOUR
VALVE FOR CONTROLLING
THE FLOW CN‘ AlR.

FREE I/ALVE!
ALWAYS BE ON THE
LOOKOUT FOR uS&FUL

PROJECT PARTS IN
EVERYDAY OBJECTS.

GLUE: HOLDS
EVERYTHING
TOGETHER.

Copyright 2010 www. HOWTDONS. com

HOWtoon COIIECtion Visit howtoons.com for a full library of interesting activities you can try and explore. ""



http://www.howtoons.com

Science Bit



https://www.youtube.com/watch?v=RFcGvmFtR-s
https://www.youtube.com/watch?t=6&v=LJOmXqddu0E

Science Bit

Brilsheers



https://www.pinterest.com/pin/221028294189299229/

Science Bit
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https://www.youtube.com/watch?t=1&v=nGuqgUnt2eA
https://www.youtube.com/watch?v=1xtvo59nlTI
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To use the same design as an outside
boomerang it needs to be thicker and have
some ‘weight’. To do this you need to have
two ‘indoor’ type boomerangs and a few small
coins, and some tape.

Again, some tuning will be required before it
will fly to perfection.

S
/
12.5 cm to outer point of finger i
/
\ i
For indoor version ( also can be used in light wind or calm
conditions) the cardboard version is just one sheet thick.
-
Once the shape is cut out fold in the top of each finger. Throw it a \
couple of times and modify - by folding in and out and twisting the -~

edges of each finger.

Simple Boomerang




Science Bit

Wihistles




Sliding Whistle



https://www.pinterest.com/pin/221028294189012214/
https://www.youtube.com/watch?v=CNXyyUgaXuE
https://www.pinterest.com/pin/221028294189012268/



https://www.pinterest.com/pin/221028294189012211/
https://www.youtube.com/watch?v=hmSX8eX34Hs

Science Bit



https://www.youtube.com/watch?v=3TwVFOzrwzI
https://www.youtube.com/watch?v=OntX1115Tw4
https://www.youtube.com/watch?v=Vb6g87nA6uk



https://www.youtube.com/watch?v=12UIOlzai5M
https://www.youtube.com/watch?v=8V7uEaxWh20
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Science Bit

Flying Teabags



https://www.youtube.com/watch?v=tKD7-JG7Yww

Spin over your head
Connecting string should be 1200 long

The bull-roarer is an
method of signaling
a le,

of al cerel

It cons

o make and
orated with your

ownhn interesting designs and
colour schemes.

&
N
Sclence S I
Foundation

Ireland For what's next

L



https://www.pinterest.com/pin/221028294189298583/
https://www.youtube.com/watch?t=1&v=2ODGE2f7gLQ
https://www.youtube.com/watch?v=NvNR9Xo8z3M

When the membrane thrusts a burst

of air out of the hole, it displaces the
surrounding air out side. The surround-
ing air swirls around in the shape of a
twisting doughnut. The twisting dough-
nut will carry the original burst of air as
far as 18 mts away.

The physics of moving air is called

fluid dynamics. It may seem strange to
call air a fluid but motion of gases and
liquids are very similar. When a fluid
twists or swirls, we call vortex. They
twist in the shape of a doughnut and
the mathematical name for this is called
a toroid. Hence our cannon generates
toroidal vortices.

Air Vortex



https://www.youtube.com/watch?v=-VL0M0jmu7k

Science Bit
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https://www.pinterest.com/pin/221028294189012220/
https://www.youtube.com/watch?v=qXclcimrmfI
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Science Bit

Air Pressure



https://www.youtube.com/watch?t=65&v=GWau1gA7fEU
https://www.youtube.com/watch?v=ZtsztWC-_8U

Your aim is to
restore and maintain
breathing quickly
before attempting

Breathing

Breathing is necessary for life. Being
without air for any longer than 4 any other
minutes can result in brain damage. treatment

Being without air for more than 7 Send for
minutes will almost certainly resultin | Patient is unconscious help
death.

The fact that a patient is not breathing
must be recognised at once. There
must be no delay in relieving blocked
airways or in giving C.PR.

|ABC - Airway, Breathing, Circulation |

-

Clear airway

[ If the patient has fainted |

Raise their feet Place in If breathing

recovery resumes

position —®
Still not
breathing

Open window and allow the
patient have some fresh air

)

Offer the patient some water

Keep
the patient
warm

| Assist breathing. |

No response

Continue until help
arrives(for at least 1
hour)

e

Monitor until
help arrives

Recovery position

Assisted breathing
Look for movement of the chest and abdomen
Listen for the sound of air movement
Feel for air movement against the side of the cheek

If you see chest or abdomen movement
without hearing any air movement the
patient is trying to breathe but the airway is
obstructed. Check mouth and airway and
position the head and jaw to make sure
airway is open.

If patient is not breathing
give 4 quick breaths.
If at anytime you do not
see the chest rise when
you breathe in check for
blockage of the airway.

your thumb and forefinger

Take a deep breath, open
your mouth wide and make
a tight seal over
the patient's mouth.

one to two seconds, to allow adequate
time for good chest expansion.

Itis a good idea to learn CPR from a
recognised First Aid Organisation.

Breathe into the patients mouth

twice. As you breathe into the mouth,
watch for the patients chest to rise. Be
sure to look up and take a deep breath,
to completely refill your lungs between
breaths. Each breath should last at least
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Pinch the patient’s nose with

while maintaining the head tilt.

CP®&



https://www.youtube.com/watch?v=BQ_62avLPv0&list=PL8271405A1DB09A5D&index=2
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https://www.youtube.com/watch?v=M4CQ4T_K8Hw
https://www.youtube.com/watch?t=1&v=rFA-Kiewdt0
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Science Bit

. Wind power: :
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https://www.youtube.com/watch?t=14&v=mwK1UsaphSM
https://www.youtube.com/watch?v=otgfEFoJCLE
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’m by Nick: Saul, and Joost. Thanks Arwen for the beautiful poetry!

Tum the tips to the center -~ don't tedu!

A X

3
Now with chopsticks and cork,
Make vour flower stalk work;

Your bouquet is almost prepared.

! Make some snips and some slits in & square. |
) : i ” = . 2
Gt 4 slifea Jg "ot
“from cormer.

Make a dozen or more
(It worr't be a chore),

@®

And ledm to harmess the wind/

8%

HOWtoon COIIe Ction Visit howtoons.com for a full library of interesting activities you can try and explore. "
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