
KNOWLEDGE
1. What is nanoscience? 
2. What is nanotechnology?
3. What are nanomaterials?

COMPREHENSION
4.  Order from largest to smallest: Bacteria, DNA, cell, pencil tip, virus, 

tennis ball and water molecule.
5. Do nanomaterials exist in nature or are they all human-made?
6.  Why are properties of nanomaterials different from those of the same 

material in large scale?

APPLICATION
7. Where is nanotechnology used today? Give examples. 
8. How do you think scientists build with materials they cannot see?

ANALYSIS
9.  Why do large objects have a smaller surface area compared to small 

objects (maintaining the same volume)? Discuss how surface area is an 
essential factor in chemical reactions occurring in the nanoworld.  

EVALUATION
10. How effective is the 3D aerosol jet printing method and why?

CREATIVITY 
11.  How would you persuade investors to support the continued 

development and testing of László’s prototype?

TALKING POINTS

•  Visit the European Commission’s science and knowledge service, the EU 
Science Hub, to find out more about nanotechnology: 
https://ec.europa.eu/jrc/en/research-topic/nanotechnology

•  The US has a National Nanotechnology Initiative. Visit its website to 
find out more: 
https://www.nano.gov/

•  The Nanowerk website contains a wealth of useful information, including 
an introduction to nanotechnology: 
https://www.nanowerk.com/

MORE RESOURCES

NANOSCALE SCIENCE WITH 
PROFESSOR  LÁSZLÓ FORRÓ

ACTIVITY 1

HOW SMALL IS NANO SMALL?
Let’s distinguish between macro, micro and nanoscales. 

•  Create a PowerPoint of a series of images to show differences 
in scale. 

•  Images could include: an insect, human hair, bacteria, pollen, 
nanowires, gold nanoparticle, DNA, organic nanocapsules. 

•  If you have taken the photo, you will need to use a ruler to 
measure the object. If you have sourced the image from the 
internet, you will need to research the length of the object/
cell. 

•  Make sure each image has a scale bar at the bottom. Scales 
can be in millimetres (mm), micrometres (μm) or nanometres 
(nm). (These scales can be used much like scales on a map.) 

•  Organise the images in order, from largest to smallest. Scales 
will be different so they will have to be converted to the same 
unit for comparison. 

ACTIVITY 2

SURFACE AREA IN THE NANOWORLD
Explore how surface area increases as items get smaller (in 
relation to the same volume).  

For example, 1 cube measuring 27cm3 has a surface area of 
54cm2, whereas 27 cubes measuring 1cm3 have a combined 
surface area of 162cm2. This happens because there is more 
surface exposed if you consider 27 individual 1cm3 cubes 
compared to a single larger cube. 

•  Determine the surface area of a polystyrene block at various 
points (whole, sliced in half, quartered, etc.). 

•  The idea is to measure the original block first, then cut it in 
half and re-calculate the surface area of both half blocks. This 
can be repeated several times. 

•  How is this property important in chemical reactions?

ACTIVITIES YOU CAN DO AT 

HOME OR IN THE CLASSROOM


