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Investigation

Strength, Flexibility and Elasticity - 
investigating properties and characteristics 
of materials

Class Level - Senior

Curriculum Links

Strand: Materials

Strand Unit: Properties and characteristics of materials

Curriculum Objectives: Identify and investigate a range of materials in the immediate 
environment; Group materials according to their properties and/or 
composition; Identify how materials are used

Skills Development: Questioning, Observing, Predicting, Investigating and Experimenting, 
Estimating and Measuring, Analysing, Recording and Communicating

New words / vocabulary: Stretchiness, Flexibility, Elasticity

Focail nua: Stretchiness (Sínteacht), Flexibility (Solúbthacht), Elasticity (Leaisteachas)

Equipment / materials A range of similar sized materials of different types e.g.,

• Plastic ruler

• Wooden ruler

• Metal ruler / strip of metal

• Strip of cardboard

• Strips of paper, cloth and/or soft plastic

• Roll of tape, coat hanger, weights / marbles / sand
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Engage

Background information:
Strength is a measure of how much force can be 
applied to a material/object before it breaks or 
tears. There are many different types of strength 
and many ways to measure the strength of an 
object such as its resistance to crushing, tearing 
or scratching.

Flexibility is a measure of how far the material 
can bend without breaking. Some materials 
are more flexible than others. Materials such as 
paper and cloth can be bent or folded into new 
shapes and won’t automatically return to their 
original shape once the force has been removed.

Elasticity is the ability of a deformed material 
to return to its original shape when the force 
causing the deformation is removed. Elastic 
materials stretch when a force is applied to 
them, but they return to their original shape 
when the force is removed. The maximum 
force that can be applied to an object so that 
it comes back to its original shape is called the 
elastic limit. All elastic materials/objects have an 
elastic limit. If the force applied to the object is 
too great, it will overstretch and will not return 
to its original shape.  It is very easy to exceed the 
elastic limit with a spring. 

Real-world application:
Building materials such as stone, brick and wood 
need to be strong to hold up a structure and to 
withstand extreme weather events.  

Objects that are designed to be sat on, climbed, 
or used to carry heavy loads would all need to be 
made from strong materials.

Clothes need to be flexible so that they can 
fit well and can move with the body. They can 
also be folded. Shopping bags are flexible so 
that they can hold a variety of different shaped 
objects. Trees and plants are flexible so that they 
can bend in the wind without breaking. Some 
buildings in earthquake zones are designed to 
be slightly flexible so they can remain standing.

Elastic materials are used in clothing from 
stretch materials in leggings to elastic 
waistbands. Balls are made from elastic 
materials to allow them to bounce. Springs are 
used in many objects to allow them to bounce.

Explore:
Explore a range of objects and materials in the 
classroom.  Which ones do you think are strong, 
flexible or elastic? Which ones have more than 
one of these properties? Discuss the advantages 
of strength, flexibility or elasticity in each of the 
objects.

Explore elasticity by collecting a number of 
objects such as balls, cushions, springs. 

• Apply a force to each material. Does it change 
shape or get bigger or longer?

• Take away the force. Does the material/object 
go back to its original shape/length?    

Trigger questions:
• What do we mean by the word strength?

• What would strong materials be used for? 
Building, toughened glass in windows, boxes 
for transporting heavy objects.

• Can you name some materials that are 
strong?

• What does the word flexibility mean? 

• In what circumstances would we use the 
word flexibility: Flexing your muscles, electric 
flex, your flexible friend?

• What would flexible materials be used for? 
Clothing, wrapping paper, shopping bags.

• What do we mean by the word elasticity?

• Name some objects that you think are  
elastic i.e., have elasticity. What materials  
are not elastic? 

• What would elastic materials be used for? 
Leggings, stretch jeans, holding up clothes, 
rubber bands, tennis balls, footballs, etc. 

• Are strong materials always flexible? 

• Are flexible materials always strong?

• Is elasticity the same as flexibility?
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Investigation 1: Measuring strength

Starter question:
• Which material can support the greatest 

mass before tearing?

Predicting:
Learners should decide on their test and predict 
which material will have the greatest tearing 
strength. They could order their materials from 
strongest to weakest. There are a number of 
ways to carry out this investigation. One example 
is given below but learners should be asked to 
design their own investigation and to consider 
how to make it a fair test.

Conducting the investigation:
• Choose a number of different materials e.g., 

newspaper, tissue paper, wet tissue, nylon, 
cotton etc. 

• For fair testing cut a strip of each material to 
the same size (maybe 20cm x 2cm).

• Attach the top of each strip to a coat hanger 
or similar so they all hang freely.

• Use a paper clip to attach an empty yoghurt 
pot to the bottom of each strip.

• Add sand/stones to the cup until the material 
tears or breaks.

• Measure the mass of material in the cup.

• Repeat this for all the materials. 

• The one which took the greatest mass of sand 
to break it has the greatest tearing strength.

Note: A cardboard box placed beneath the 
hanger would catch the tubs and sand as they 
fall. 

For a completely open-ended investigation 
learners could discuss in groups what materials 
they would like to test for strength and how. 
Ideas should be discussed with the teacher 
before beginning the investigation to ensure 
that they can be done safely. 

There are a number of ways to measure the strength of an object and there are a number of ways to 
approach this investigation in the classroom. 

The following is a suggestion for an investigation on the tearing strength of various materials. Groups 
could be given the materials and asked to design an investigation to test tearing strength or could 
come up with their own list of materials.  

Investigate

After discussing the different properties of materials, learners could investigate the 
strength, flexibility and elasticity of materials in turn. Alternatively for an older class, 
different groups within the class could investigate different properties and then 
present their findings to each other at the end.
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Investigation 2: Measuring flexibility 

Investigation 3: Measuring the elastic limit of materials 

Starter question:
• Which material will bend the most when the same force 

is applied to each?

Predicting:
Learners should predict which material will be the most and 
least flexible and order the materials.

Conducting the investigation:
• Have all strips of the same length.

• Tape them onto the table with the same amount (approx. 
half) of each hanging over the edge.

• Hang the same weight from the end of each material 
using a similar amount of string.

• Measure how much each one bends.

Starter question:
• Which material can take the greatest force and 

still return to its original length?

Predicting:
Learners should predict which material will have 
the highest elastic limit and order the materials.

Conducting the investigation:
• Cut strips of elastic material of the same length 

e.g., rubber bands, latex gloves, balloons, old 
nylon tights. Record the original length.

• Suspend them from a coat hanger or tape 
the ends to the edge of a table so that the full 
length hangs freely.

• Attach an empty yoghurt pot to the end of 
each using a paper clip. 

• Add a stone / marble to the first pot. Measure 
each strip to see if the length has changed 
then remove the stone and measure to see if it 
has returned to its original length.

• Keep adding extra marbles / stones and 
measuring. Once a strip fails to return to its 
original length, it has exceeded its elastic limit. 

Sharing data/results
• Measure and record the results and discuss 

how to display them: table, graphs, a video.

• Did the results match your predictions or were 
you surprised by the results?

• Were you happy with your investigation? Was 
it a fair test?

• Compare results with other groups? How did 
your results compare? Were you testing the 
same thing?

Learners working in groups to discuss what materials to test for flexibility and 
how to carry out their investigation. A sample method is outlined below. 

Learners working in groups should discuss what materials to test for elasticity 
and how to carry out their investigation. One method is outlined below. 
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Take the Next Step 

Adapt for home:
All of these investigations could be repeated at home using materials available.  

Adapt for junior/senior level:
Junior classes could explore different materials and check if they are strong, flexible or elastic. The 
investigations on strength and flexibility could be done with junior classes if the teacher supplied pre-cut 
strips and materials for testing. For elasticity, junior classes might try the investigation “How High Can You 
Bounce a Ball?”

Follow-up challenge/project/citizen science link:
• Test out different types of shopping bags for strength and flexibility. Which type would be best for 

carrying your groceries home from the shop? Does the strength change when the bag gets wet? Are the 
strongest materials the most sustainable?

• Research different types of building materials such as concrete, stone and metal. See what properties the 
different materials have and what makes them suitable for different environments or situations. What 
about sustainable building materials such as straw, wood, cob. How do they compare?

• What properties do our clothes have that make them suitable for different uses? Are our clothes strong 
enough to survive continuous wear and washing? What materials are the most flexible and how are they 
made? How are stretchy or elastic fabrics made and are they good for the environment? Research fast 
fashion and see how we can make more sustainable clothing choices.

• Design and make a strong structure using Amazing Triangles.


