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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).

@
| Y
Science S
Foundation
Ireland For w

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.




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.

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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Science Bit



https://www.youtube.com/watch?v=ZcyyMPJQ36Y
https://www.pinterest.com/pin/221028294189640490/
https://www.youtube.com/watch?v=A-1UG5pD4bs
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https://www.youtube.com/watch?v=Rpj0emEGShQ
https://www.pinterest.com/pin/221028294189640605/

Science Bit
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Elelping otlher - Hirst aid



https://www.youtube.com/watch?v=1qje-XlNowI
https://www.youtube.com/watch?v=PCNTMIcOMpE
https://www.youtube.com/watch?v=OqDdLUi7kkA
https://www.youtube.com/watch?v=BQRqUxB5pn0
https://www.youtube.com/watch?v=BQ_62avLPv0&list=PL8271405A1DB09A5D&index=2
https://www.youtube.com/watch?v=6xbQdKXXXlY&index=3&list=PL8271405A1DB09A5D
https://www.youtube.com/watch?v=1Ceh9CWHS7k&list=PL8271405A1DB09A5D&index=11
https://www.youtube.com/watch?v=dVqhZTBV3vI&index=7&list=PL8271405A1DB09A5D
https://www.youtube.com/watch?v=Ns1DPvXVO6I&index=6&list=PL8271405A1DB09A5D

The human body is the most fantastic
machine in existence.

Your body machine is a complex
organization of parts and systems that
generally function cooperatively to keep
you in proper working order.

Responsibilities of the Human Body:

* Your heart beats 103,689 times.

* Your blood travels 168,000,000 miles.
* You breathe 23,040 times.

* You inhale 12.5 cubic meters of air.

* You eat 1.5 kilos of food.

* You drink 2 liters of liquid

* You give off heat 29 degrees Celsius
* You speak about 48,000 words.

* You move 750 major muscles.

» And you exercise 7,000,000 brain cells
with each thought.

When you consider your body doesn’t
come with spare parts, don’t you think
it makes good sense to do everything
you can to keep your fabulous machine
running in tiptop condition?

Body facts



https://www.youtube.com/watch?v=foqMgkef8xk
https://www.pinterest.com/pin/221028294189640493/
https://www.pinterest.com/pin/221028294189661196/

unication it is
possible to exchange opinions,
thoughts and meanings and
develop the workings of th brain.

We communicate through are
bodies - talking is only one aspect
of the exchange. Each element
providing inputs to the brain so that
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Communications




Science Bit

Vision



https://www.pinterest.com/pin/221028294189657590/
https://www.pinterest.com/pin/221028294189741353/
https://www.youtube.com/watch?v=2i6SQRKy-5U
https://www.youtube.com/watch?v=gvozcv8pS3c

Lens ol Spy Camera
in a pen

The challenge is to create a
pinhole camera and produce an
photograph

helelcamera



https://www.youtube.com/watch?v=O4bf2IO3-Wg
https://www.youtube.com/watch?v=CDm1Mpixjuw

Science Bit

The pinhole needs to be very small
and you need to use a sewing
needle to create the hole. First thing
you need to do is file away a bit

of the surface of the tin to make it
thinner then punch the hole in the
tin - otherwise it will be hard to do
and will break your needle

= o,
(
Sclence S I
Foundation
Ireland For what's next

A pinhole camera is simply a light-
sealed black box with a pinhole to
allow light to pass into the box and
land on photo sensitive paper or
film. Any sized box can be used -
we demonstrate here how to make
a paint tin or can camera.

Firstly you need a clean tin that has a lid
-(paint tin). The inside of the tin and lid
needs to be painted black - A tin of black
spray paint is a simple way to do this.

Place a your camera on steady surface
to prevent movement or blurry images.

You will need to create a small The exposure time can be a few seconds
shutter using black insulation long.

tape. The will be in place before
you take the picture then you lift
it carefully for the exposure and
then seal the hole again from the
light.

& Pin nele camerey
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Pinhole "Selfie":

To develop your picture you will need to set up a

Tray #1: Tray #2: Tray #3: small darkroom. This can be a cupboard or small .
Developer Stop Bath Fixer room under the stairs, a basement room perhaps. L L
l l l If it has a window cover it with black plastic. It

You also need some equipment - 3 small
development trays, some development chemicals,
a tongs for lifting prints and a red safety bulb.

- must be completely dark inside. You will be able to
work safely when you have the red light bulb on. I

Mix up the developers as instructed on the pack.

Tray 1 Tray 2 Tray 3 One chemical is the developer, the second the
Developer Stop bath Fixer stop bath and the third the fixer.

Place your B&W paper  Rock try gently for Rock tray gently for Inverted:
in the tray. Rock tray ~ about 10 seconds. at least 2 minutes. The photo paper is first placed in the developer
gently until the paper  Lift paper, drip and Lift paper with tongs, until the picture appears. This happens very

develops to the desired  place in Tray 3 drip and rinse paper quickly and if you leave the picture in the
darkness. Lift paper with warm water for 4 developer for too long it will go completely black.
with tongs, drip and minutes It is then placed in the stop bath to stop the

place into Tray 2 developer from working. Lastly the paper is placed
in the fixed to ‘fix’ the image. The paper is then
l l l washed in water to remove all chemicals and
hung on a line to dry.

Pin hole camera are very basic so you will need to
experiment to get it to work perfectly for you.

Developing your pilcture




Science Bit

Pergonal idemity



https://www.pinterest.com/pin/221028294189011337/
https://www.pinterest.com/pin/221028294189011337/
https://www.pinterest.com/pin/221028294189011402/
https://www.pinterest.com/pin/221028294189881121/
https://www.pinterest.com/pin/221028294189881165/

Science Bit
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Keoeping well



https://www.pinterest.com/pin/221028294189741928/
https://www.pinterest.com/pin/221028294189834430/
https://www.youtube.com/watch?v=dqONk48l5vY

Science Bit
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https://www.pinterest.com/pin/221028294189834588/
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Brain - memory



https://www.youtube.com/watch?v=1aHub80AHFk
https://www.youtube.com/watch?v=TUoJc0NPajQ
https://www.youtube.com/watch?v=vYdykU9zrSY
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https://www.pinterest.com/pin/221028294189658146/
https://www.pinterest.com/pin/221028294189764896/

Kim’s Games

Our brains receive information through our senses.
Seeing and hearing senses dominate but all senses are
relevant to providing the fullest experience to our brain so
that they can react and gain knowledge. Kim’s games are
a series of sense games that will enable participants to
refine and tune up their senses.

Like all games they are best done with others and are
fun based. They require some setting up beforehand to
achieve best results. The games are presented as bases.
The ideal setup is to have a series of bases in a location
and participants move clockwise around them. Allow a
time limit for each activity and all groups move to a new
activity at the same time rather than allow participants to
wander at will.

A simple team point system will add to the game and
encourage teamwork and cooperation.




Base Suggestions

Observation 1

Place 40 objects on the ground and cover the objects with
a cloth. Each team are shown the cloth and the exercise is
explained. The cloth is removed and the team are given 30
seconds to observe the objects. The objects are covered
again and the team must list all of the objects they have
seen.

Observation 2

Place a collection of different coloured stones on the ground.
The stones are covered by a cloth. The task is explained to
the team. They will have 20 seconds to observe the objects
then they will be covered again. The team are then asked

a series of questions about the stones - how many smooth
stones, how many black stones etc.

Observation 3

The exercise is a spot the difference exercise. The team are
shown a series of pictures and they must spot the differences
between them.

Observation 4

This exercise relates to camouflage and stalking. A mixed
area is required with some cover, long grass and open area.
Atarget is created in the middle of the play area. This is
manned by an observer. The object of the exercise is for
the team to camouflage themselves with natural materials
and starting from various positions creep up or get as near
as they can to the observer position. The observer needs to
move around to give the team some chance of sneaking up
on the target. Every time a Scout is seen they should gain a
‘negative point’ the team try and get as low a point score as
possible

Colour Palette

Each Scout is provided with a sticky label - name tag. The
object of each team is to collect as many colours as they

can from the surrounding area. Each Scout can only collect
a small speck of the colour and stick it on their palette. A
petal from a flower, a piece of grass etc. The object here is to
collect colours and not pick every flower they can see.
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Touch

A collection is made of about 20 objects. The objects need
to be recognisable to touch - for example a pin or a piece of
sandpaper. It can also include items such as a spoon or a
matchstick. So, a wide selection of objects.

The team line up with their hands behind their backs - starting
at one side the base leader passes the first object to the first
Scout in the line and it is passed in turn to each member of
the team. This is done in silence and while looking forward.
When the object reaches the end of the line the base leader
takes the object back.

The team must now list the objects they have felt passing
through their hands. The team should also be asked to say
what was the fifth item and perhaps the tenth item. This
exercise is harder than you think so it might need two turns
for the team.

Touch 2

Place a number of objects in a cloth bag that is tied closed.
The objects can be big and small. The bag is passed around
each member of the team and they should try and identify
each object they can feel.

Braille Dominoes

A selection of dominoes are arranged on a board/table in a
grid fashion. Another board/table is available nearby. The
Scouts are taken to the dominoes blindfolded and they must
touch gentle - they cannot hold - like reading braille, the
dominoes. They then must go to the other table/board and
recreate the dominoes in the same configuration. Scouts can
return to the arranged dominoes to confirm the arrangement -
within the time allowed.

Sound Map

This exercise is best set up in a wide area with undergrowth.
Each member of the team is provided with a pen and a
postcard. In the middle they place an X. The Scouts are

then brought in turn to a place in the play area where they
must sit in silence for 5 minutes until they hear the whistle.
During that time they must create a sound map by charting
the position of each sound they hear. X is there position. So if
they hear a bird whistle in the tree they should make a mark

on the postcard relative to their position. So X is the center of
a clock-face so to speak. By combining all of the postcards
after the exercise it should be possible to show all the sounds
in the play area.

Sounds

A series of sounds should be recorded on a mobile phone or
recording device. approx. 20 sounds. The team must listen
to the sound and state what they thing they are - include a lot
of common sounds but add in a few that require some hard
thinking. You should also include some nature sounds in the
collection of sounds.

Time bomb

You will need an alarm clock for this exercise - an old one
that has a high ticking sound and a good alarm.

The alarm is hidden in the play space and the alarm is set
to go off in approx.5 minutes. The team are blindfolded so
that they can not discover the alarm by sight but must use
their hearing to detect it. The team should be shown the play
space - small open area with one of two obstacles before
they are blindfolded, to give them an idea of the space. The
clock is then set and the team are set free to find it before it
goes off.
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Smell box

A collection of small boxes of ‘smelly things’ is created.
Approx. 12 smells - orange peel, spices, burnt item, old sock
etc. The team are blindfolded and presented the smells that
they must identify.

Smell trail

In this exercise the smelly objects are placed is a small
plastic box and buried slightly in the ground so that the Scout
has to smell it through a small hole drilled in the lid or by
lifting the lid slightly. The Scouts are brought around the trail
via a string trail. They must note the smells in turn and recall
them/list them on completing the exercise.

Taste Box

This exercise is similar to the smell box above but related
to taste. A collection of foods is created and the Scouts
blindfolded must identify them.

3
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https://www.pinterest.com/pin/221028294189834389/
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https://faculty.washington.edu/
chudler/java/redgreen.html

Ruler drop test

Yoo I3 = A simple exercise to test your reactions.
3 You are tasked with catching a ruler as it
drops between your fingers.

Participants will discover how quick they
are by the distance the ruler passes
between their fingers before it is caught.
With practice they should try and improve
their score.
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Electric hands

The electric hand game is a pulse The games master squeezes the
reaction game. Each team line hands of the lead member of each

up opposite each other and hold
hands in a line.

At the end of the line there is a
small ball/object that must be
picked up. At the start of the line is
the games master joining the two
teams with his hands.

team and they have to pass the
pulse along the team members by
squeezing hands. When the last
person gets the impulse they have
topick up the object. it can also be
played by passing an object along
the line - hand to hand and placing
it in a target area.

Quick Reaction



http://www.youtube.com/watch?v=3XM-4Qavh5k
http://www.youtube.com/watch?v=UK9UmrMr_4A
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re exercise is related to eye and hand

Participants are asked to complete the route without

This exercise
exercise is to

Light wire
back to
battery

Insulating
tape

Use screw to
connect heavy
and light wiring

Heavy wire - coat hanger

Screw fixing
wire to a board

touching the wire and causing it to buzz.

will be great fun but the purpose of the
allow participants to experience reaction time

and nervousness, trying to stay in control, concentration
level, planning ahead (turning hands to right position),
looking for end point and safety.

Buzz-wire devices can be bought in large toy shops or they
can be constructed with some basic electrical knowledge.
Basically, you require a battery, a buzzer/bell some wiring
and some heavy wire such as a wire coat hanger.

Light wire to buzzer

Wand - made

of heavy wire Light wire to

buzzer

Wiring diagram



https://www.youtube.com/watch?v=4g7TBXnLucA

Dialogue a ation Skills

.it's not all about talking




Communicating — its not just about talking!

From the day that we are born we are seeking to
communicate with others. Eye contact and body
gestures are perhaps some of the first indicators of our
efforts to communicate effectively.

Our first words, after a period of garbled sounds and
nearly right sounding words is probably the word Ma
Ma or Da Da.

Soon afterwards we discover the ‘yes’ and ‘no’ words
and perhaps a ‘that’ word accompanied by a hand
pointing gesture.

Our emotional are displayed in a number of ways
happy laughing and giggling and various types of
crying...a whimper, a ‘I am tired’ cry and of course the
‘Il want my own way cry and maybe a tantrum.

And so begins our journey to becoming a walking,
talking communicating human being.

This short course will bring you on a journey of
discover of things you all ready know. That sounds
strange because we will examine the many ways we
communicate and try to provide you will key pointers
to improve your communication skills and interactions

with people.

Lets start with one word, the word ‘hello’ a greeting

word and perhaps the first interaction word
expressed when strangers and friends meet.

Listen to different people saying ‘hello’...
from the sound of the voice alone what do
you think the person looks like and what is
their attitude to you.

You will detect from the voices friendliness,
coldness, welcoming, seriousness,
superiority, etc.

Tone of voice is important in determining
the attitude of the people we meet. Imagine
what you sound like when you say ‘hello’ to
people. How do you think you come across
to the people you meet?

Some YouTube videos
to explore

If you are viewing the online version of
this document click on the QR icon.
If you have a print version scan
the QR code with your phone.


https://www.youtube.com/watch?v=fa_GCK-Czqs&feature=related
https://www.youtube.com/watch?v=pxoB6MhmbIg






http://www.bbc.co.uk/skillswise/quiz/en35spec-l1-quiz
https://www.youtube.com/watch?v=8Ox5LhIJSBE&feature=fvwrel
https://www.youtube.com/watch?v=oaGpaj2nHIo
http://www.ted.com/talks/julian_treasure_5_ways_to_listen_better












http://www.youramazingbrain.org/asp/signup.asp?surveyname=bodylanguage2
http://greatergood.berkeley.edu/ei_quiz/
https://www.youtube.com/watch?v=OvEci5Bjgd4
https://www.youtube.com/watch?v=eIho2S0ZahI






http://www.youramazingbrain.org/asp/signup.asp?surveyname=bodylanguage3
https://www.youtube.com/watch?v=4kyvjEpXuPg


































