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1  MOTIVATION 
The physics usually belongs to the less favourable subjects at all educational levels. 
The reason is hopefully related to the fact that within the standard curriculum 
there is no time enough to obtain personal experimental experience with physical 
laws and phenomena.  The subject is very often reduced to the boring memorising 
of formulas without detailed information about its meaning. We thus proposed the 
Crayon Physics project for the small kids attending kindergarten (aged from 4 up 
to 6) or the first grade of elementary school (aged from 6 up to 10).  The 
kindergarten kids can not read and write yet, one can therefore easily avoid 
mechanical learning of formulas and concentrate on the physics itself. Physics 
plays here the role of very efficient tool helping us to understand why and how the 
usual everyday processes are running around us. 
 The main motivation for project is not popularization of the physics itself, but 
using physics for promoting the trust of the kids to the fact that the surrounding 
world is understandable on the rational basis and also that the physics and natural 
sciences in general do belong to the mankind’s national heritage equally with the 
fine arts. The drawings of the scientific objects serve as the same source of beauty 
as paintings of people or countryside. 
 In the era of intense demand for fast application of new technologies into the 
technical production   it is very important to influence the youngsters in the favour 
of the study of natural and technical sciences on universities. The sooner the 
prejudice against physics is broken, the better chance for increasing the interest for 
science study will arise. 

2  METHOD 
The special methodology was developed for the Crayon physics. Each cycle of 
experiments consists from 3 - 4 simple statements which should be attractive for 
the target group of kids. Each statement is proven by the series of simple 
experiments (Fig. 1a). As the kids can not read yet, the experiments are   the only 
way how to prove validity of the statements. Experimental equipment is very 
simple and composed almost exclusively from the things everyone can find in its 
home. The kids can repeat the experiments at home in front of their family together 
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Figure 5c  Each bottle produces different 
pitch of the note. 

 
Figure 5d  Musical instrument from shirrs. 

 
We learned from the kids that from the 3 statements, we have chosen for the 
physics of sound, 2 have been really resonating among the kids. Namely 
experiments proving that the sound is mechanical wave (in the kids understanding 
the dominant discovery was that the sounds themselves can trigger air motion) 
and the concept of frequency (in kids understanding it was experiencing more 
different but very simple ways how to change significantly pitch of the note). 

4  CONCLUSIONS 
We prepared several series of physical experiments suitable for small kids 
(kindergarten and the first grade of elementary school). The following topics were 
already realized: motion, force and gravity, elasticity, air, water, sound, light, 
electrostatics and magnetism. We are convinced now, that the classical basic 
physics course for small kids can be completed using our methodology. We are 
convinced also, that using the paintings as the dominant outcome of the project 
was a good idea. It helps the kids to express their thoughts, as in this age category 
the word supply is still restricted. It helps also to us to understand how the kids 
feel the physical phenomena. We learned a lot about the physics related problems 
the small kids are thinking or dreaming about. The advantage of the project is that 
the information goes directly from kids to us and is not mediated or influenced by 
other adults usually trying to help small kids in finding a proper words and thus 
influencing the content of sentences.  
 In our project kids in the age category up to 10 were taking part. We have seen 
the big differences in the paintings. The older is the kid, less important is the 
paintings. The older kids were writing descriptions and messages in their 
paintings and the oldest were giving us the projects, were the role of painting was 
minimal. We suppose it happened as the word supply of 10 years old child was 
sufficient for expressing precisely its ideas even on such complicated topics as 
physical phenomena.  
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 The most important conclusion from the Crayon Physics is discovery that the 
small kids really enjoy performing experiments the physics in aforementioned 
form is considered by them as the game. Good attitude to physics, and we think to 
natural sciences in general, is closely bound to personal experience with 
discovering the laws of nature. The physics can be quite popular subject, if the 
teachers will give kids the chance to feel that it is more adventure of knowledge 
than memorizing of complicated formulas. 
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