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You will need
 —  Clip 1 (2'39") 

 —  Clip 2 (3'54") 

 —  Clip 3 (7'56") 

 — Clip 4 (1'33")  

 — Making crash test animals activity

 – Worksheet (p. 6)

 – Balloons of different sizes

 – Warm water

 – Jelly

 – Large syringes and rubber tubing

 – Permanent markers

 – Buckets

 — Paper helicopters activity

 – Worksheets (p. 7 and 8)

 – A4 paper

 – Scissors

 – Paperclips

Technician’s notes
 — Jelly should be made as per the manufacturer’s 
instructions (usually one pack per approximately 
568cm3/one pint of warm water) and cooled until 
solid at 4ºC. Cool the jelly animals in buckets of 
water to keep them spherical. 

 — The balloons can be difficult to fill with jelly.  
A large syringe and a short length of rubber 
tubing are useful for this.

 — Dependent upon their size, the jelly animals  
will take several hours to set so they will need to 
be prepared in advance or the activity split into 
two sessions.

 — Jelly animals should be dropped from a second-
storey window or higher.

Does size matter 
when falling?

Lesson 1

Suitable for: 11–16

Curriculum and learning links:
Adaptation and evolution, forces and gravity

Learning objectives:
—  Investigate how volume and surface area  

affect falling objects.

—  Explain why smaller objects have a higher 
surface area to volume ratio.

Health and safety 
 — It is the responsibility of the teacher conducting 
this lesson to carry out a full risk assessment.

 — Normal laboratory rules apply.

 — Large balloons filled with jelly are very heavy.

 — Care must be taken when dropping  
jelly animals.

Above: Jelly, balloons and jelly animals.
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Opening activity
 1.  Ask students if they think that size matters  

when falling. 

 2.  Ask if any animals could survive a fall from  
the world’s tallest building.

3. Watch Clip 1.

Development activities
4.  Give students the Making crash test animals 

worksheet. 

5.  Ask students to make both one small and one  
large jelly animal (5cm and 25cm diameters), or 
make an animal in a range of diameters between 
5cm and 25cm. Please note, this can be a time-
consuming and messy process. Teachers might like 
to have larger balloons prepared in advance and 
demonstrate the following activity rather than 
complete it as a class practical.

6.  Animals can be decorated using permanent 
markers after being cooled at 4oC to allow the jelly  
to set. (This may take several hours – remember  
to set balloons in buckets of water to maintain a 
spherical shape.)

   Once set, the jelly animals can be dropped from a 
high safe point in your school to show that size does 
affect impact. 

  Students could film or photograph the impacts. 

7. Watch Clip 2 to review.

8.  Ask students why only the smaller jelly animals 
survived.

9.  Watch Clip 3 for an explanation: doubling the 
diameter of a sphere increases the volume and  
so weight by eight times, but the surface area only 
increases by a factor of four.

   More able students could use 4/3πr3 and 4πr2 to 
calculate volume and surface area (respectively)  
of spheres with varying diameters.

Left: Burj Khalifa, 
Dubai. Currently 
the world’s tallest 
building, at over 828 
metres (or about 2,710 
feet). It has more than  
160 storeys.

10.   Ask students if any other factors might affect 
whether an animal survives a fall. 

    Explain that objects of the same mass but with  
a reduced surface area have a higher terminal 
velocity because of their lower air resistance and 
so hit the ground more quickly. This can be shown 
by simultaneously dropping two sheets of A4 
paper: one flat and one folded a few times along 
its length and dropped lengthwise. 

11.   Ask students to relate this idea to dropping jelly 
animals of different sizes. 

12.  Watch Clip 4 to review.

Reflect and review
 — Ask students to summarise how volume and  
surface area affect impacts using their findings  
from the experiment. 

 — Ask students to evaluate the reliability and validity of 
their experiment. They might correctly suggest that 
animals with larger volumes have a thinner covering 
of balloon latex and so might be more likely to split.

Want to explore further?
The effect of surface area on acceleration due to gravity can be investigated further by completing  
a practical activity making paper helicopters of different surface areas. Use the Paper helicopters 
worksheet to do this.

Lesson 1
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Follow these instructions to make crash test animal models  
out of balloons filled with jelly.

You will need
 — Balloons of different sizes

 — Warm water

 — Jelly

 — Large syringes and rubber tubing

 — Permanent markers

Method
1.  Identify the diameter of the animal that you are going to make  

from the table below.

2.  Use the table below to determine the appropriate volume of warm  
water and number of packs of jelly you will need (one pack per 568cm3 
of warm water).

3. Make the jelly solution by dissolving it in warm water.

4.  Use the syringe and tubing to force the jelly solution into the balloon  
and seal.

5.  Leave your jelly animal to cool until the jelly has set (ideally in a 
refrigerator), keeping it in a bucket of cold water to maintain its spherical 
shape. A bucket of iced water would be an alternative if there is 
insufficient space in the refrigerator.

6. Decorate your crash test animal using a permanent marker.

Making crash test animals

Lesson 1: Worksheet

Diameter of animal 
(cm)

Volume of animal 
(cm3)

Packs of jelly needed 

5 65 1

10 523 1

15 1,766 4

20 4,187 8

25 8,177 15
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Use the template to make a paper helicopter with wings of 10cm length 
and 3cm width. Fold up the bottom 2cm of the helicopter and fix  
a paperclip as shown. Drop it three times from the same height (perhaps  
1.5 metres) and time how long it takes to fall to the floor. Enter your results 
into table 1 below.

Make a second helicopter in which you have changed the area of the 
wings by either altering the length or the width. Record the new wing area 
on the dotted line above table 2. Drop this helicopter three times and record 
the time taken to fall to the floor. Compare your results and write a conclusion.

Paper helicopters

Lesson 1: Worksheet

Results table 1 (wing area: 60cm2)
Time 1 (s) Time 2 (s) Time 3 (s) Average time (s)

Results table 2 (wing area: ...............cm2)
Time 1 (s) Time 2 (s) Time 3 (s) Average time (s)

Conclusion:

You might also like to investigate what happens when you change the number of paperclips you attach.
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Lesson 1: Worksheet

Paper helicopter template




