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A Growing Gap

Need to increase the speed with which

we can open up the world of data Practice

But moving slowly enough that teachers can deal with the
changes
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Where did New Curriculum come from?~

e
* Most thrashed out 6 years ago

in large consultative group organised by NZ Stats
Assoc’s Ed Committee involving:

* professional statisticians

* university lecturers in statistics

» experienced practicing teachers

* teacher educators and teacher developers

» volunteers working in their spare time under extremely tight,
officially-imposed, time constraints
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Where did New Curriculum come from?

It was forward looking

» to the best of our abilities at the time

e potential to remain in force for a long time
(Last curriculum sealed in at Year 13 level for ~ 20 years)

Endeavours to emphasise the fundamentals of the subject

* Big ideas
— which will not change with time
ahead of the details of the ways things are done
— which are continually changing
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Where did New Curriculum come from?

It was forward looking

» to the best of our abilities at the time

e potential to remain in force for a long time
(Last curriculum sealed in at Year 13 level for ~ 20 years)

Endeavours to emphasise the fundamentals of the subject

* Big ideas

— which will not change with time
ahead of the details of the ways things are done
el e continually changing

From “putting numbers into formulae” to
“conceptual understandings”

- help enable them to start “thinking about data like a statistician”




Where did New Curriculum come from?
= |

It was forward looking

Endeavours to emphasise the fundamentals of the subject

If the new curriculum could not ...

* adapt to the rapidly increasing expansion of the world of
data

« reflect the ways in which computers dominate statistics &

are continuing to revolutionise it
¢ (Causes some problems temporarily that we collectively have to find ways to work around)

then it would quickly sink into irrelevance
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Where did New Curriculum come from?

Te—
It was forward looking

Endeavours to emphasise the fundamentals of the subject

If the new curriculum could not ...
* adapt to the rapidly increasing expansion of the world of
data

« reflect the ways in which computers dominate statistics &

are continuing to revolutionise it
¢ (Causes some problems temporarily that we collectively have to find ways to work around)

ickly sink into irrelevance

It helps that “Getting the numbers” moving from the main
part of what students have to do to a fairly trivial part
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Some of the changes

- - - - a
 All serious statistical analysis uses computers

* Only real defence for by-hand procedures is to help
better understand something done on a computer

» So educational emphasis shifts from “how to get the
numbers” to “discovery through data”
— See Handout “Confidence Intervals: What matters most?”

« Statistics is moving much more towards
* Visualisations via computer graphics

* Modern computer-intensive inference methods
* esp. bootstrap and randomisation

Some of the changes

. - - - a
 All serious statistical analysis useS"COMpPULers
* Only defence for by-hand procedures is to"help
better understand some thing done on a computer

» So educational emphasis shifts from “how to get the
numbers” to “discovery through data”
— See Handout “Confidence Intervals: What matters most?”

 Statistics is moving towards modern computer-
intensive inference methods

» esp. bootstrap and randomisation
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Some of the changes

 All serious statistical analysis useS"COMpPULErs

» Only defence for by-hand procedures is to help
better understand some thing done on a computer

» So educational emphasis shifts from “how to get the
umbers” to “discovery through data”
“Confidence Intervals: What matters most?”

"Arrqggh, but I just want to be Normal !I”

Google’s Tim Hesterberg (2006) ...
bootstrapping and randomisation “increasingly pervade
statistical practice. They offer ease of use: the same basic procedures

can be used in a wide variety of applications, without requiring difficult
analytical derivations. This frees statisticians to use a wider range of
methods, not just those for which easy formulas for confidence intervals or
hypothesis tests are available.”
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Bootstrap Bootstrap

—=

» Brainchild of Stanford University’s Brad Efron  Brainchild of Stanford University’s Brad Efron
 On virtually anyone’s list of the 20™" century’s  On virtually anyone’s list of the 20™" century’s
greatest statisticians and his biggest contribution greatest statisticians and his biggest contribution
» Justified by both high-powered mathematical theory  Justified by both high- powered mathematical theory
(hundreds of theoretical papers) & extensive Computer simulation ico < -
 Enables us get further into data world more quickly . Because the bootstrap is much more general
, : the mathematics is much harder
* The most generally applicable method there is of
generating confidence intervals generating confidence intervals
* Single idea can use for vast majority of quantities of interest  Single |dea can use for vast majorlty of quantltles of interest
— e.g. medians, proportions, quartiles, measures of spread (e.g. —
interquartile ranges), differences in means, medians and proportions, Contrast to methods based on dlstrlbutlonal assumptlons (e.g.

ratios of spreads, regression slopes, correlations and many,
many more besides

W] THE UNIVERSITY OF AUCKLAND
Ti

normal) where need to learn a different recipe for each new thing
you want to do
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Bootstrap -
- Sampling with replacement
. What is it?
What does it do?

-

® How could we use it?

® Why might it work?
Co icting Bootstrap intervals

Does it work?

Sampﬁng

from population

Looks very
similar

Bootstrap

Re-Sampling

from sample
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- Sampling with replacement
® Whatisit?
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Bootstrap
- Sampling with replacement
- What is it?
What does it do?

.
® How could we use it?
® Why might it work?
ing Bootstrap interval
itwork?

Sampling

from population

Looks very

similar

Bootstrap

Re-Sampling

from sample

Bootstrap
- Sampling with replacement
® Whatisit?
® Whatdoes it do?
® How could we use it?
® Why might it work?
ting Bootstrap intervals

Sampling

from population

Looks very
similar

Bootstrap

Re-Sampling

from sample

n-uﬁ-w:uf'ﬁ Ratios of IQRs
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More complex: Scatterplot with smoother

FEV by age
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Bootstrap smooths added
to convey uncertainty

FEV by age

Statistics Road Tour 2012

Bootstrap

» Justified by both high-powered mathematical theon
(hundreds of theoretical papers) & extensive Computer simulation

e Can get much further into data world more quickly

e Easier to understand

* More transparent relationship between problem we are
trying to solve and method of generating intervals

» Gives better grounding in “the logic of inference”

Bootstrap

Justified by both high-powered mathematical thean
(hundreds of theoretical papers) & extensive Computer simulation

Can get much further into data world more quickly
Easier to understand
Not reliant on distributional assumptions

Gives same Cls in the most familiar problems
(modulo notes on handout)

Standard tool for very hard problems
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Randomisation test visualisations

Can random labelling alone (“chance alone”)
produce differences as large those as I'm seeing?

3 groups _
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We are in transition

But peoplein ... are using ... L
» Leadership in change comes from centre of the field
* takes time to percolate out to the peripheries

» Anyone who will do substantial statistical analyses will
take some statistics at university
e Many more do
— 2 out of every 3 students coming to UoA do at least 1 stats paper
* UOA is teaching both computer-intensive and traditional and
the links between them in 15t year

 Finding the traditional makes more sens&
grounding in the logic of inference from bo®

it on the better
& randomisation

This is new for us too
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~Everything will end up on Census At School

Click here to preview the new CensusAtSchool New Zealand website »

census at. smoot -' ’
Ll
L.. N 3
A natiomwide online survey for Year 5 - 13 studenis which pro\ﬂnes real, relevant data and
classroom activities to enhance statistical enquiry across the curriculum.

s new cumiculum
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CensusAtSchool

NEW ZEALAND

New site by ...
Rachel Cunliffe
Tracey Meek

CensusAtSchool New Zealand is supported by:

THE UNIVERSITY
= Statistics

Departmene of
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Thank you




