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Learning objectives

Pupils have the opportunity to:

- gain practical experience to reinforce learning on 
   testing materials for tensile strength and
   absorbency 
- develop problem solving, team working and
   p   presentation skills
- discover how STEM can help solve global issues 
   and achieve the UN Sustainable Development Goals 
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agreed to work towards to help solve world poverty 
by 2030.

SDG 11 Sustainable cities and communities is the 
Goal mostly closely linked to this challenge.
ŏe activities below aid understanding and 
engagement with the SDGs.

i. Interdependence of the Sustainable
DeDevelopment Goals

Hand out copies of the Sustainable Development
Goals sheet to help aid understanding of what the 
Global Goals are. Ask pupils which ones might be
linked to some of the problems faced by people 
around the world who suŒer from the impact of 
flooding.

NNow carry out our Global Goals string activity. ŏis
helps pupils see the interconnections between the
goals.

1. Hand out all the symbols to start with, then 
enough of the images for each pupil to have
something to hold. something to hold. For younger pupils, or to simplify 
the activity, you may wish to cut the targets oŒ the 
bottom of the symbols. 

2. Ask the pupils holding images to ‘pair up’ with the 
correct Global Goal.

3. Ask pupils to stand in a circle facing inwards and 
showing their Global Goal symbols and images.

4. 4. Hand one end of the string to the pupil holding 
Global Goal 2 and ask the pair which of the other 
goals they think ‘Zero hunger’ may link to, and why. 
An example may be a link to health and well-being 
because people who don’t have enough to eat cannot 
be healthy. Ask them to keep hold of the end and 
pass (or throw!) the ball of string to the pupils
holding that Global holding that Global Goal and image. 

5. Ask the same question of this pair of pupils, and 
again ask them to keep hold of the string but pass 
the ball to the pair who have a Global Goal they think
links to theirs, and explain why.

6. Continue until you have a spider web eŒect.
 

Prompt questions

- Have you ever had any experience of dealing with 
    flooding?

- Do you think some countries experience more 
    flooding than others?   
-- Do you know what might cause flooding, or make
    it worse?

- Are there any problems that would make the 
   impact of flooding on people worse in some parts 
   of the world?
    

Introduction to the context

Divide the class into small groups and hand out the 
Where in the world pictures and World map (N.B. 
this needs to be printed on A3).  

UUse PowerPoint (PPT) slides 2-5 to introduce and 
sum up the activity. Ask pupils to match the photos 
to countries.  Use the time to discuss that flooding is 
a problem faced across the world, including the UK. 

Resources

Pupil activity sheet (one per group)
- Where in the world pictures
- World map (print size A3)

Starter activities

We recommend you run the following starter 
actiactivities to help pupils: 

- understand the context of the challenge, 
   particularly in relation to the Sustainable 
   Development Goals

- gain knowledge related to structure and materials 
   that they can include in their decision making 
   around the design of their models.

aa. ŏe Sustainable Development Goals 

Use PPT slides 6-7 to introduce the Sustainable 
Development Goals (SDGs) also known as the Global 
Goals. Do this by explaining that in 2015 the United 
Nations identified a number of problems faced by 
people and communities around the world. ŏey  
then came up came up with 17 SDGs which they 
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b. Structures

ŏis activity enables pupils to learn about, evaluate, 
and model shell and frame structures for their 
suitability as structures for a home in a flood-prone 
area.

DiDivide the class into small groups and hand out the 
Frame and shell pictures and Frame or shell? activity 
sheets to each group. After the activity discuss how 
their understanding of structures could help in 
designing a flood-proof home. 

DiDivide the class into small groups, hand out the two 
structure templates (laminated) , and ask them to 
develop the following:

1. A pyramid and cube shell structure using the 
sheets, one with no weight and one with 10g of 
playdough inside.
22. A range of frame structures using the straws, some 
without weight and some with 10g of playdough 
added.  
3. A structure that combines a frame structure with 
straws and laminated shapes. 

Allow pupils to test in a tray of shallow water.
Agitate the trays to create waves. 

ŏe pupil should discŏe pupil should discover that:

- the structure with no weight will move easily
- the 10g shell structure will have a little resistance to 
   movement
- the 10g frame structure will resist quite a lot of 
   movement
- the 10g frame with shell at the bass will move easily
- the 10g f- the 10g frame with shell part way will resist a lot of 
   movement.

To compare resistance to wind as well as flooding, 
put the model on a dry surface and use a hair dryer.  
ŏe shell structures will have the greatest resistance 
to wind.

EExplain how these experiments show how important 
it is to understand local conditions when designing a 
home.

Resources

Pupil activity sheets (one per group)
-Frame and shell pictures
- Frame or shell?
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- Structures template 1 (laminated)
- Structures template 2 (laminated)

Equipment (per group)
- Drinking straws
- Play-dough or blu-tac
- Sellotape
- Hai- Hairdryer
- Glue-gun
- Scissors

c. Testing materials for absorbency

Pupils test a range of materials to see which ones 
would be most suitable for a flood-proof home.

DiDivide pupils into groups and ask then to set up the 
stand and clamp as shown.  If you do not have these 
they could just hold the material being tested.

Pupils should cut out equal siPupils should cut out equal sizes of materials, where 
possible 15cm x 2cm in order to ensure a fair test. 
ŏey should then insert the material into a beaker 
containing 25 ml of coloured water for 2 minutes 
(colour water with food dye). After 2 minutes they 
need to remove from the water and measure the 
distance the water has gone up the materials.

RResults should be recorded on the results table.

Resources

Pupil activity sheet (one per group)
- Testing materials for absorbency -  results table

Equipment (one set per group)
- 1 stand and clamp
- 6 glass beakers
- food colouring- food colouring
- ruler
- materials for testing e.g  j cloth, kitchen towels, 
   aluminium foil, cling film, paper towel, cotton fabric, 
   wooden spills
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Testing models is a highlight of the challenge!  
Models can be put in 5cm of water in a washing up 
bowl/sink or tray, then squirted with a hosepipe or 
have water poured onto them from a watering can. 
You could also include blasting with a hair dryer!

Resources

Pupil actiPupil activity sheets (one per group)
- Watu island map
- Watu island community cards
- Design specification
- Design ideas
- Materials cards and summary of costs
- Costing our flood-proof house

MModeling materials, e.g.
Bamboo, cling film, aluminium foil, cardboard, straws, 
plasticine, lolly sticks, mud, leaves, grass, spills,  lego 
bricks, K’NEX, balsa wood, corks

Joining and cutting equipment, e.g.
String, sellotape, masking tape, elastic bands, metal 
fastenings, glue gun, glue, blu-tac, scissors, craft knives

TTesting equipment, e.g.
Washing up bowl, trays, sink, hosepipe, watering can, 
hair dryer

Feedback 
We suggest that pupils present their model to the rest
of the class reflecting on how well they worked
together, problems they solved, etc. (this will be
necessary if necessary if you are planning for your pupils to gain
a CREST Discovery award).

Resources

Pupil activity sheet (one per pupil)
- Team feedback

Prompt questions

- Are there any other, cheaper modeling materials 
   you could whose properties are just as good?

- How could you make the model more stable?

- Have you considered what will happen to the
   base of the model house when it is immersed
   in    in water?
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