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Learning how to learn is the most important
—and the hardest— thing you'll do at University

m Accessing higher knowledge requires sophisticated study skills.

m On average, it takes two years to develop such skills.
[not two days, two weeks, or two months]

®m Then you will be an independent learner.

®m Afinal year project will give you the opportunity to express these
skills in your own unigue way.
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Can you prove that the derivative of x>
s equal to 3x° ?

L L

yes no

Why?

m | hate proofs/proofs are for geeks
WRONG ANSWERS: [l am not good enough]

# | haven’t been shown how to do this

% | don’t know what is a derivative,

RIGHT ANSWER:
and | don’t know that | don’t know.
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In higher mathematics, words and symbols have
an exact meaning

= polynomial
function % O
-1 * sequence equation
set _ = independent
event <~ disjoint

B The language of higher mathematics is beautiful and powerful,
but unforgiving.

®m The definitions are the entries in the mathematical dictionary:
they give exact meaning to words and symbols.

M Being able to engage with, analyse, understand, and use
definitions is the key to learning higher mathematics.
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1. Compute the value of the following expression:
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2. Compute the derivative of the following function:

f(z) =16g(2 +8if(z2)).

To complete the task, knowledge of the exact meaning of words and
symbols is irrelevant.

Computers are better than humans in handling processes
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Example, solution

Example, solution A worthwhile thing cannot

Example, solution :
Example, solution be learned by watching

Example, solution others do it.
Example, solution

Example, solution
Example, solution

Nen some exercises, similar to the examples

nen the exam, similar to examples and exercises

Three words: | example, solution, similar
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Definition. The derivative of a function f at a point x is the limit

) - /()

h—0 h

1f such a limit exists.

The secret of learning is asking the right questions
(not getting answers).

= Why ‘The derivative’, not ‘A derivative’?

= Can | give an example of something that looks like a function, but is
not a function?

= Can | give an example of a limit that does not exist?
= What is the value of the above limit for f(x)=x3 ?
® Whatis f(x+h) if f(x)=x3?

= Can | solve a simpler problem, e.g., f(x)=x2, or f(x)=x ?
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Music:

m A good piano teacher is irreplaceable, yet...
m you don’t learn how the play the piano during the lessons;
a you learn in between lessons.

Sport:
m A good coach is irreplaceable, yet...
m you become fit in between training sessions.

Graham Gibbs (Oxford) discovered that long-term learning
does not depend on the number of student-teacher contact
hours, but rather on the number of hours of independent work
done in between contact hours.

Learning is when your head hurts in the Library.
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In a questionnaire, | asked my first-year students:

Do you always study your lecture notes before
attempting the exercises?

Only 30% answered YES
This iIs what happens:

Problem 1. Show that the image of a compact set under a
continuous function 1s compact.

a | attempt the exercise; | get stuck.

a Must look at the notes.

a | search for an example with solution, similar to the exercise.
a | can’t find it: these notes are useless!

What happens next?
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An ESS robot seeking help:

B No similar example found.
B Does not compute: primary system malfunction.

B Only option: ask R-type question.

How do | do problem 1?

Teaching assistant:

For a start, can you show me the definition of compactness
INn your notes”

Robot:
B Negative.

A human seeking help:

W | analysed carefully the definition of compactness in the notes.

® What the f*** does it mean?
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A common mistake which is difficult to avoid

The Dunning-Kruger effect

m In 1999, Dunning & Kruger examined Cornell University
students’ self-assessment of reasoning skills.

a The students sat a test, and before being given the result,
they were asked to estimate their mark.

The findings
a The students who did well estimated their mark accurately.

m The students who did poorly, systematically overestimated
their mark, often substantially.

Main reason: not knowing of not knowing.

BIG TIP: If you don’t know the answer to a question,
do not guess.
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Thank you for your attention







