STEM STARTER
CHALLENGES

THE “SPACE” LEARNING IS A TEACHING AND LEARNING STRATEGY DESIGNED TO GIVE STUDENTS A DEGREE OF CHOICE
OVER THE ACTIVITIES THEY COMPLETE AND THEREFORE MORE OWNERSHIP OF THEIR OWN LEARNING, WHICH THEN

ALLOWS WORK TO BE MORE CLOSELY MATCHED WITH EACH STUDENT'S ABILITY. THIS IS VERY SIMILAR TO THE CHILLI
CHALLENGE THAT MANY SCHOOLS OFFER.

CHOOSE YOUR CHALLENGE:

PLANET SOLAR SYSTEM GALAXY




NO-HANDS CUP STACKING CHALLENGE

GROUP SIZE: 4

RESOURCES:
= PAPER/ PLASTIC CUPS (MINIMUM 6)

= 1 X ELASTIC BAND
= 4 X PIECES OF STRING




PAPER PLATE/ PLASTIC CUP STEM

GROUP SIZE: INDIVIDUAL/ SMALL GROUPS

TASK- WHAT CAN YOU BUILD USING THESE
RESOURCES?

RESOURCES
= PAPER PLATES
= PLASTIC CUPS




PAPER PLATE STRAW MAZE

GROUP SIZE: INDIVIDUAL

RESOURCES:

= PAPER PLATES

= STRAWS

= PVA GLUE AND SCISSORS
= POM POM (OR MARBLE)




LEGO MARBLE MAZE

GROUP SIZE: 2

RESOURCES:

1 X LEGO BOARD

1 X MARBLE

LEGO BRICKS VARIED LENGTHS




LEGO BALANCE SCALES

GROUP SIZE: 2

RESOURCES:

1 X SMALL LEGO BOARD

1 X LEGO JOIN

. 2 X LONG GREY LEGO PIECES

. LEGO BRICKS VARIED LENGTHS




SIX BRICK CHALLENGE CARDS

GROUP SIZE: IN PAIRS OR SMALL GROUPS

TASK- WORK THROUGH 6 BRICK CHALLENGE CARD EXAMPLES:
HTTPS://EDUCATION.THEIET.ORG/MEDIA/5417/SIX-BRICKS-WORKSHOP-
CARDS.PDFE

RESOURCES:
6X LEGO BRICKS PER CHILD
COPY OF CHALLENGE CARDS



https://education.theiet.org/media/5417/six-bricks-workshop-cards.pdf
https://education.theiet.org/media/5417/six-bricks-workshop-cards.pdf

CARDBOARD MARBLE RUN

GROUP SIZE: 4

TASK — MAKE A MARBLE RUN FROM CARDBOARD TUBES
AND JUNK

RESOURCES:

= CARDBOARD TUBES
= BOXES AND JUNK

= TAPE AND SCISSORS
= MARBLES




TOY PENNY SPINNERS

GROUP SIZE: INDIVIDUAL
RESOURCES:

1 X ROUND CARD

1 X ROUND PAPER DESIGN
(PREPRINT VARIOUS DESIGNS)
1 X GLUE STICK

1 X PENNY

COLOURED PENCILS/ PENS




PAPER CHAIN CHALLENGE

GROUP SIZE: INDIVIDUAL/ TEAM

= 1 x MEASURING TAPE

e\
TASK- MAKE THE LONGEST PAPER CHAIN THAT YOU CAN USING ONLY e
ONE PIECE OF A4 PAPER 2
RESOURCES: o ST
* | x A4 PAPER ;;{ \
= 1 x SCISSORS ¥ i %
= 1 x GLUE STICK g B S
/v ! \J 3

/ FrugalFun4Boys.com




PAPER PLATE STEM

GROUP SIZE: INDIVIDUAL/ TEAMS OF 4

TASK: HOW LONG CAN YOU MAKE YOU PAPER PLATE
BY CUTTING IT IN SOME WAY?

RESOURCES:

PAPER PLATES

SCISSORS
MEASURING TAPE/ STICK




BALLOON CHAIR

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES: - b b
Challenge:
= BALLOONS (FOR YOUNGER PUPILS | g ..
THESE SHOULD ALREADY BE BLOWN Design and ””’gs[emaa;’;a”’ using only

Up)

= BALLOON PUMP .|

= TAPE
= SCISSORS




BALLOON ROCKETS

GROUP SIZE:4
RESOURCES:

= STRING
BALLOON
STRAW
SCISSORS
CELLOPTAPE




WIND POWER CHALLENGE

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES:

JUNK MATERIALS E.G. CARDBOARD, BOXES, BOTTLE
LIDS, STRAWS ETC.

c'hallenge:’

Build a simple wind turbine that
can lift a cup off the floor when
* 1 XPENCIL powered by a hairdryer.

= TAPE/GLUE -

= 2 X A4 CARD

SCISSORS

=  WEIGHTED ITEMS (FOR TESTING ONLY)




WIND POWERED CAR

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES:
=  WOODEN SKEWERS/STICKS X 3 Challenge:
= BOTTLE TOPS X 4 Make a car that can travel a short

. sTRAIEE distance when powered by wind.

= A4 CARD

= TAPE/GLUE
= SCISSORS
= HAIRDRYER (FOR TESTING)




TIN FOIL CARGO BOATS

GROUP SIZE: 2

TASK- DESIGN A BOAT THAT CAN STAY AFLOAT. SLOWLY ADD COINS ONE
AT A TIME SEE HOW MUCH CARGO YOUR BOAT CAN CARRY. l—

RESOURCES

= TIN FOIL

= COINS

= BOWL OF WATER

‘:'_., :;ﬁ
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WATER WHEEL

GROUP SIZE: 2
TASK — MAKE MOVING WATER WHEEL

RESOURCES:
STRAW OR WOODEN DOWELL

2 X PAPER PLATES
4 X PAPER CUPS
TAPE

WATER




MAKE YOUR SHARK SWIM

GROUP SIZE: INDIVIDUAL/PAIRS

TASK- FOLD THE EDGES OF THE FOIL TO CREATE A DISH. THEN DRAW YOUR SHARKS/SEA ANIMALS, ON
THE BOTTOM OF THE FOIL (GOOD IDEA TO DO MORE THAN ONE). NEXT ADD WATER, POUR THE WATER
INTO THE DISH CLOSE TO THE EDGES OF YOUR DRAWINGS. WITHIN SECONDS, YOU'LL SEE THE WHITEBOARD
PEN INK REACTING WITH THE WATER, AND THE EDGES OF YOUR DRAWINGS WILL BEGIN TO LIFT. AS YOU
ADD MORE WATER, THE INK WILL LIFT AWAY FROM THE BOTTOM OF THE DISH AND FLOAT TO THE SURFACE
OF THE WATER. BLOW WITH A STRAW AND WATCH THEM MOVE.

RESOURCES:

TINFOIL

WHITEBOARD MARKER PENS

STRAWS




SLOW MARBLE RUN

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES:

1 X A3 CARD

4 X A4 CARD

10 X STRAWS

1 X PLASTIC CUP

JUNK MATERIALS E.G. CARBOARD TUBES
SCISSORS

TAPE/ GLUE

STOPWATCH

Clallenge:

Design and construct a slow
marble run. Your marble must
travel as slowly, and run for as
long a time, as possible. At the end
of the run it must go into, and

stay, (n d_container.




CODING CHARACTER

GROUP SIZE: INDIVIDUAL/PAIRS

RESOURCES:

L

Challenge:

Using Scratch, create a character
= SCRATCH than can move across the screen.

= |IPAD/ COMPUTER




SAFE VERHICLE

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES:

JUNK MATERIALS E.G. CARDBOARD,
BOXES, BOTTLE LIDS, STRAWS ETC.

4 X A4 CARD
TAPE/GLUE
SCISSORS

Challenge:

Design and make a vehicle that
will safely carry an egg down a
ramp and over a speed bump.




ROBOTIC HAND

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES: o B -
Chall :
= CARD .a enge _
Create a robotic hand that can lift
= STRAWS an object.
= STRING

= TAPE




DOMINO CHAIN

GROUP SIZE: INDIVIDUAL/TEAM

RESOURCES:
= DOMINOES Challenge:
= WOODEN/ PLASTIC BLOCKS IN DIFFERENT Create a domino chain with a clear

SHAPES AND SIZES start and end point.




LEGO ZIPLINE

GROUP SIZE: 4

TASK — MAKE A ZIPLINE FOR A LEGO
FIGURE

RESOURCES:

= LEGO FIGURE
= ASSORTED LEGO

= LONG PIECE OF STRING




BUILD A WINCH

GROUP SIZE: 4

TASK — MAKE A MOVING WINCH USING JUNK
MATERIALS

RESOURCES:

= CARDBOARD TUBES

= SPOOL

= STRING

= PENCIL . N )
simple machine &_"#

- TAPE / SCISSORS WINCH

= OBJECT TO USE AS A BASKET




BUILD A STRUCTURE

GROUP SIZE: INDIVIDUAL

TASK: THIS COULD BE AN OPEN-ENDED CHALLENGE ALLOWING
CHILDREN TO DESIGN ANY STRUCTURE OR CAN BE MORE
DIRECTED USING CHALLENGE TASKS FOR 2D AND 3D SHAPE.

RESOURCES:
= SMALL MARSHMALLOWS OR GUMDROPS
= TOOTHPICKS OR SPAGHETTI

HEXAGON




HURRICANE HOUSES

GROUP SIZE: 2/3

TASK- DESIGN A HOUSE THAT WILL BE HURRICANE PROOF WITH FIRM
FOUNDATIONS

RESOURCES

PAPER

LOLLIPOP STICKS
PLASTICINE
STICKY TAPE

A SMALL FAN




LOLLY STICK BRIDGE

GROUP SIZE: 2

TASK — MAKE A BRIDGE STRONG ENOUGH TO CARRY
A TOY CAR USING ONLY LOLLY STICKS AND
PLAYDOUGH

RESOURCES:
= LOLLY CRAFT STICKS
= PLAYDOUGH




PEG & LOLLY STICK OPEN CHALLENGE

GROUP SIZE: INDIVIDUAL

TASK-CREATE SOMETHING USING ONLY LOLLY
STICKS AND PEGS

RESOURCES:
= LOLLY STICKS
= CROCODILE CLOTHES PEGS




HOUSE OF CARDS

GROUP SIZE: 2

TASK — WHAT IS THE TALLEST STRUCTURE YOU
CAN BUILD USING A SET OF PLAYING CARDS

RESOURCES:

= PLAYING CARDS
= MINI FIGURE (OPTIONAL)




TIN FOIL TOWER

GROUP SIZE: 2/3

MAKE THE TALLEST TOWER USING ONLY THE GIVEN
AMOUNT OF TIN FOIL

RESOURCES:

= TIN FOIL
" RULER/METRE STICK




FORCES
MAGNETIC CHALLENGE

RESOURCES:
MAGNETS
PICTURE OF POLICE PERSON
PICTURE OF ROBBER
BLUE TAC
BOTTLE TOPS

SMALL BOXES

ey o T g ]



MAGNETS

GROUP SIZE: 2
TASK- DESIGN A CAR, CUT IT OUT AND ATTACH A PAPER CLIP. DESIGN A RACE TRACK. USING

A MAGNET ATTACHED TO STRING, RACE A FRIEND AROUND THE TRACK. 7
{

RESOURCES: - ]

: MAGNETS /‘{ | @ H

. PICTURES OF CARS , [

- RACE TRACK @ \\

m STRING N

S ——
=~

-~

______________




SLIPPY OR GRIPPY

GROUP SIZE: 2-4

TASK- LIFT ONE END OF THE BOARD TO REST ON THE TABLE, THE OTHER END ON
THE FLOOR.

PUT A SHOE ON THE HIGHEST END OF THE BOARD. WHAT HAPPENS? CAN YOU FIND
THE SLIPPIEST OR GRIPPIEST SHOE?

RESOURCES:

= SHOES FROM CHILDREN

= PIECE OF WOOD/BOARD LONG ENOUGH TO ANGLE FROM TABLE TO FLOOR




MATERIALS DESIGN CHALLENGE

GROUP SIZE: INDIVIDUAL/ TEAM

TASK- DESIGN THEN MAKE;

RESOURCES:

A4 PAPER/CARD

SCRAP MATERIALS

SCISSORS

GLUE STICK

MEASURING TAPE

ELASTIC BANDS/LENTILS/DRIED RICE
OTHER RECYCLABLE MATERIALS




ENERGY

GROUP SIZE: INDIVIDUAL/ SMALL GROUPS

TASK- DRAW PICTURES OF, OR CUT OUT PICTURES OF THINGS THAT NEED,
ENERGY TO WORK (FROM MAGAZINES OR CATALOGUES).

RESOURCES

= PAPER
= PENCIL

= SCISSORS

= MAGAZINES

= GLUE




HELPFUL INVENTION

GROUP SIZE: INDIVIDUAL OR GROUP

TASK- DESIGN A NEW INVENTION THAT WILL MAKE THE WORLD A BETTER
PLACE

RESOURCES

= PAPER

= PENS

= RECYCLABLE MATERIALS/PLASTICINE




DESIGN A SUSTAINABLE TOWN

GROUP SIZE: 2-4

TASK- DESIGN A TOWN THAT USES ONLY SUSTAINABLE ENERGY FOR POWER. THINK ABOUT
THE POWER SOURCES, WHAT WILL BE IN YOUR TOWN AND WHAT WILL NEED ENERGY TO
WORK.

RESOURCES

= PAPER
= PENS



ROBOT STEPS/COMPUTATIONAL THINKING

GROUP SIZE: 2

TASK- WORKING IN PAIRS, CHILD  GIVE DIRECTIONS TO CHILD TO MANOUVERE TO A SPECIFIC
DESTINATION. USE LANGUAGE SUCH AS “FORWARD 2 STEPS/TURN RIGHT/90 DEGREE TURN LEFT”

RESOURCES
= PAPER ¥ u

= PENCIL




GUESS MY ANIMAL

GROUP SIZE: 2

TASK- DRAW AN ANIMAL AND WRITE ITS NAME E.G CAT, DON’T LET YOUR PARTNER KNOW
WHAT IT IS. CAN YOUR PARTNER DRAW A PICTURE OF AND CORRECTLY GUESS YOUR
ANIMAL? YOU CAN ONLY USE SHAPES AND LINES WHEN DESCRIBING E.G. DRAW 2
TRIANGLES 2 CM APART (FOR EARS)

RESOURCES
= PAPER
= PENCIL
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