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The current meaning of an intuitive mental process is one which “follows common instinct”. In other words, mysteries like the tunnelling of an electron through an energy barrier, which should be impassable, are described as “counter-intuitive”. Objects in the everyday world which do not have the energy to get over or through a barrier, simply don’t get through. A concept like “a moving object tends to slow down and stop” is described as “intuitive” and the teacher has to “fight” intuition to get across that “moving objects tend to keep going”. I prefer the term “primitive” for these demonstrably false concepts, rather than intuitive.

I propose a different meaning for the word intuition. My meaning is more in line with the process which brings us to the “Aha!” moment – after a spell of mental puzzlement of some kind. The importance of the “penny drop” can range from the moment Darwin saw that species have evolved from other species, to simply flashing on the missing word in the crossword. The process I’m referring to is the unconscious sorting and scanning of patterns of information until a “pleasing solution” suddenly appears in the conscious mind.

Often the “Aha!” moment comes unexpectedly or after some delay. Archimedes famously had his inspiration in the bath. It seems that the process carries on after the conscious mind turns to other things. People have had inspiration from dreams and at the moment of waking. 

Is there any way of enhancing this mysterious unconscious ability? Can everybody do it? I think the answer is yes to both. However, like with mathematical ability, it may be difficult to add to an older student’s basic intuitive ability. It may be that the ability is laid down in the genes similar to language capacity (see Stephen Pinker, The Language Instinct) and then developed in the first years of life by creating interconnections in the brain. The neural network is then able to hold a model of a set of abstract ideas, in the same way that the visual cortex holds a model of the viewed world. 

Like language and mathematics skills, the existing intuitive capacity of every student should be able to be enhanced by practice. No-one is suggesting that every student will be able to perform the insights of an Einstein. However, the development of the process of pattern-solving and formation of new mental models will be an invaluable life skill for all.

The best way to illustrate these ideas for teachers is to suggest practical classroom exercises:
Year 10/11 Physics, Intuition Exercise 1: Springs and Windows

1. Join a heavy thin spring to a light slinky and lay upon a long benchtop with a student volunteer anchoring the slinky end.

2. Invite students to predict what will happen when a wave meets the join (best results when sent from the heavy spring end). They may predict the reflected wave but probably not the change in speed or the reflection from the anchored end.

3. After the demo (repeated several times so they can see clearly the change in speed and the part reflection) then

4. Ask them to write down all the connections they can think of between what they have just seen and the fact that a person looking at a window from a lighted room at night towards a dark garden sees their reflection, but a person looking in from the dark yard sees into the room and not their reflection.

Students may come up with

a) “the reflected wave is like seeing your reflection”

b) “the transmitted wave is like the light travelling out into the garden”

c) “ the window might be causing a change of speed, so is like the join in the springs”

etc.

What you, the teacher, are hoping for eventually, is the conclusion:

"The fact that waves part-reflect and part-transmit at a boundary where it changes speed, suggests both that light is changing speed at the window and also that it behaves wave-like and supports a wave model in this example".

It may be necessary to give some extra hints, for example by demonstrating a laser beam part reflecting from glass; and to allow some time (overnight?)to allow the students intuitive pattern-solving to solve the problem. I hold that it is worth the patience, even if only a few, or none, of the students can go the whole distance. Afterwards the whole pattern of interconnections - springs-to-light should be drawn up on the board to show the whole class the process.

Intuition Exercise 2: The Simple Pendulum

1. Two identical-length pendulums are set up on well-clamped retort stands; one with a cork and the other with a heavy metal bob.

2. Students are invited to predict what will happen when the two are released from the same amplitude simultaneously and parallel. They may predict that the heavy bob will swing faster (an example of the “primitive” mental modelling).

3. Students are then told that Galileo claimed in his writings
 that after thousands of swings they will remain synchronised. Do they believe him?

4. The pendulums are set in motion and they should become out of step within  dozen swings. If allowed to swing for long enough both axes of swing will rotate in the same direction (precession due to rotation of the Earth).

5. Students are asked to draw as many inferences as possible. What we are fishing for includes:

· Galileo was stretching the truth – why? What motive could he have for exaggerating the results of his experiment? Which sounds more impressive – they stay synchronised for five swings or a thousand? Would the average person of his day make the same prediction as the students, i.e. that the heavy bob will swing appreciably faster?

· The heavy bob’s speed is only a tiny bit faster than the cork – nothing like the ratio of masses. Is it possible that something other than mass is causing the difference?

· Could air drag be the factor and not mass? How can the frequency be independent of mass if the Earth is pulling harder on the heavier weight?

· Why do the axes of swing precess in the same direction? Could the rotation of the Earth be a factor?

· Is the frequency altering appreciably when the amplitude is well under half the original? Does this mean the period of the swing is independent of amplitude? Discuss the meaning of variables being independent or dependent. Come up with other examples.

· Why are pendulums used in grandfather clocks? How long have they been used in clocks?

Any exercise designed to enhance intuition must demand that the student travels laterally with the topic, reaching into history, culture, experience, as well as related topics in science. The aim is to get them to be able to call to mind a rich pattern of information which has a beautiful simplicity at its core. Anyone who comes up with good ideas on this topic is welcome to pass them on to www.mmahy@delasalle.melb.catholic.edu.au
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