“Toybox” Tools to Soften the Mathematical Blow
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What is the problem?
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Mathematical expression of
a physical reality.
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Why Excel?
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Example#1 - Electrical Signals (e.g. Sound)
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- Students tend to understand A, and B, - the height of the signals
« Volume in a sound signal — A is louder than B

« But are unsure about frequency, f
« Pitch in a sound signal

« And are very unsure about phase, @,

Toybox tool — amplitude, frequency, phase
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Example#2 — A Simple Circuit
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Toybox tool — inverting circuit
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Example#3 — Population Growth
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Toybox tool - population growth
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How to do this?

population_growth s - Excel
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How to do this?
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Summary

= Aid to understanding simple, but non-trivial maths
e\/isualise equations/functions/calculations/trends
e Excel "Activex controls” allow an intuitive interface

= Students report that these tools “close the loop”
eLinking real phenomena «— mathematical descriptions
e Ability to “fiddle the controls” harmlessly

= The first example took ages to construct
e Subsequent examples much faster!

= They are all here ...

https://www.teaching.eng.ed.ac.uk/open-
educational-resources
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