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WHAT IS THE NANOWORLD? 

 “nanos“ – Greek word for dwarf 

 prefix nano- =10-9 

 nanoworld encompasses particles and structures with size 

range from 1 nm to 100 nm 

 different or enhanced physical, chemical and biological 

properties of nanoparticles and nanostructures 

 interdisciplinary fields – nanotechnology and nanoscience 

http://kotanec.wsn.cz/image/340/5284 



SHOULD WE TEACH ABOUT THE NANOWORLD 

AT SECONDARY SCHOOLS? 

 nanoworld – interesting field, well known from media 

 popular and promising area of research 

 a lot of useful applications 

 

 
http://www.bobwards.com/prodimages/29808-DEFAULT-l.jpg 

http://www.nanosilver.cz/img/big/10-spolecenske-ponozky-nanosilver-3.jpg 



EDUCATIONAL MATERIALS CONCERNING 

THE NANOWORLD 

 prepared materials (Hájková, 2009): 

 educational text 

 multimedia presentation 

 excursion concept 

 concept of a project 

 worksheets with tasks 

 tests 

 

 additional educational materials 

and methodical concepts are needed 



DEMONSTRATIONS CONCERNING THE NANOWORLD 

 nanoworld is really small and rather abstract 

 
 experiments 

 fullerenes 

(e.g., Kolář et al., 2003) 

 silver nanoparticles 

(e.g., Soukupová et al., 2010; Vaníčková et al., 2010) 

 colloids 

(e.g., Panáček et al., 2004; Panáček a Kvítek, 2005) 

 BUT some phenomena from the nanoworld cannot be presented 

using real experiments 

Vaníčková et al., 2010 



DEMONSTRATIONS CONCERNING THE NANOWORLD 

 “non-experimental“ demonstrations 

 models, 3D analogies etc. 

 paper models of fullerenes 

(e.g., Beaton, 1992 and 1995; Boo, 1992; 

Kolář et al., 1999; Hájková, 2011) 

 models of scanning probe microscope (SPM – STM, AFM) 

(e.g., Ashkenaz et al., 2010;  Bonson et al., 2011; Campbell et 

al., 1999; Lorenz et al., 1997; Planinsic et al., 2009; Hájková et 

al., 2012) 

 booklet for modelling the materials and tools that work in the 

nanoworld with LEGO bricks (Campbell et al., 2012) 

 methodical manual with simple demonstrations and games 

concerning the “nanothemes” (Tkáčová, 2011) 

 

 

 

 

 

Campbell et al., 2012 



CZECH DATABASE OF “NANODEMONSTRATIONS“ 

 containing 14 interdisciplinary “nanodemonstrations“ 

 simple 

 cheap 

 rather timesaving 

 only household items required 

 modified (and verified) demos 

as well as new demos 

 chemistry, physics, science seminar etc.  

 some “nanodemos” have already been tested  

 in future: research aimed at the comparison of the effectiveness in 

using “nanodemonstrations” instead of interdisciplinary “nanotasks“ 

 5 chapters 

 



CHAPTER 1: WELCOME TO THE NANOWORLD: HOW BIG IS A “NANO”? 

http://commons.wikimedia.org/wiki/File:Water-3D-vdW.png http://howtodo.cz/wp-content/uploads/blecha.jpg 



CHAPTER 2: UNUSUAL PROPERTIES OF NANOPARTICLES, 

NANOSTRUCTURES AND NANOMATERIALS 



CHAPTER 3: APPROACHES TO “NANOMANUFACTORING” 



CHAPTER 4: SEEING AT THE NANOSCALE – ELECTRON MICROSCOPY 



CHAPTER 4: SEEING AT THE NANOSCALE – SPM 



CHAPTER 5: CARBON “NANOALLOTROPES“ 



CZECH DATABASE OF “NANODEMONSTRATIONS“ 

 scheme of demonstrations: 

 each demo: theoretical introduction, materials, time for preparation 

and realization and in detail procedure of demonstration 

 some demos: tips and tricks, additional tasks, materials for printing 

like templates, worksheets etc. 

 

Template II 

Template I 



SUMMARY 

 basics from the nanoworld should appear in the 

curriculum of science subjects at secondary schools  

 Czech educational materials concerning the nanoworld 

were presented 

 database with 14 interdisciplinary “nanodemonstrations” 

 “nanodemos“ can serve as useful visual aids 

 additional materials are welcome to successfully 

implement the findings from the nanoworld to the science 

subjects at secondary schools in the Czech Republic 
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