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Students seem to filter out much of what is said in 

a lecture according to their own preconceptions

What is not filtered out is distorted by naïve beliefs 

about the world which do not accord with the 

scientific view. 

These beliefs are very difficult to change

In addition, modelling does not require much 

maths

Why modelling? 



Teaching For Quality Learning at University, JohnBiggs 2003
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The course:

20 “lectures” delivered to first year 

undergraduates (51 in total)

Mixed backgrounds and abilities

As well as mechanics, also need to cover SHM

Modelling assignment & standard exam

Pre- and post-instruction FCI (39 and 27 

students resp.)

(FCI: Teaching Physics with the Physics Suite, E F Redish, 2003)



Structure:

A mixture of walk-through exercises, modelling 

sessions, and Powerpoint presentations.

Models based on Taylor expansion of position

Models mostly based on 1st and 2nd laws of 

motion

Reduce time step until stable solution reached.
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Outcome:

Verbal feedback positive

Students enjoyed the course

Some struggled with VPython but eventually 

got the hang of it.

FCI scores show some gains in understanding























Conclusions:

Overall gain in FCI profile: gains in specific 

areas 

Exam results bear out FCI

Naïve and persistent beliefs

Newton’s 3rd law causes problems

Look at diagnostics for SHM

VPython was a challenge for some, but once 

overcome students enjoyed the course

Enjoyable way to teach 
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