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Physics curriculum for 12 to 13 year-old students in Lower Saxony: 

 

Phenomena orientated optics: 

 

 

 

images of  … 

                  … a camera obscura and  

                  … a photo camera 
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Students’ pre-knowledge  

 

Geometrical optics:  

 

emitter-receiver concept of light 

light and shadow  

linear propagation of light  

 

basic idea of a camera obscura 
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(Students’ pre-knowledge) 
 

camera made of a crisps can 



    How can you improve the image of 
    a camera obscura 
    ? 
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The students are asked  

- to form groups and  

- to develop ideas to improve the image 
   of the camera obscura,  

- to write them down,  

- possibly to plan the technical  

  realization and  

- to test them in experiments.  
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Put a cone on the back 

to eliminate 

(interfering) light 
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Better definition, 

more intense colours 

of the image 
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Enlarge (central) 

hole on the front  

Reasons (and results): 

The larger hole lets in more light, so the image 

becomes larger, more colourful and 

more less defined.  
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Additional holes on the 

front (more light), enlarge 

the central hole 

Image is brighter, but 

completely blurred. 
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Mount a lamp on the 

front of the camera for 

more light 

After we shone light on a teddy 

bear, its image was much brighter. 

Let water drip 

on to the object 

Take a thinner screen  

Put a tube (between the lamp and the hole) 

for concentrated light 
transparent sheet instead of sandwich paper 

The inside of the tube white instead of black 

(because black swallows all colours!) 
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Put a lens in 

front of the 

screen 

Better definition, 

brighter image 
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Continuation: 
 
- experiments with convex lenses  
- construction of lens images 
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Experiences 
 
- high motivation 
- variety of different ideas  
- more room for creativity 
 
- importance of documentation 
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Conclusion 
 
We found that our inquiry-based 
learning sequence can open up the 
process of conventional tuition in a 
positive way.  
Based on a subject of the current 
curriculum it can be very easily 
integrated into a conventional physics 
course. 
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… and leave as periods  
(full stops). 

Children enter school as question marks … 

? ? ? ? 

. . . . 

(Neil Postman) 


