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R A Fisher
— Randomisation1935

Brad Efron
— Bootstrapping 1979




[can teach] more fundamental ideas that now,
thanks to computers, we could and

should be teaching. Before computers, there
was no alternative. Now, there is no excuse.
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"':VVhy change to bootstrapping/randomisation methods?

 “Rapidly becoming the preferred
way to do statistical inference”
(Hesterberg et al., 2009)

e Efron (2000): “it has taken me a long time to
get over the feeling that there is something
magically powerful about formulas ... and to
start trusting in the efficacy of computer-
based methods ...”




THE NEXT BIG THING IN
TEACHING STATISTICS WILL BE

Removing the letters £ and L from
Introductory courses

Rossman & Chance, USCOTS 2011
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Why Change?

FROM STATISTICS
EDUCATION RESEARCH
PERSPECTIVE
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Inference research

 Study on students’ grasp of statistical
Inference concepts

* the results from our study agree with the
findings of the considerable research that
has been done in the last thirty years ...
that people tend to think deterministically
and lack awareness or understanding of

variation and its relation to sample size.
(Meletiou-Mavrotheris, Lee, & Fouladi, 2007)




Inference research

One course insufficient for developing
iInferential concepts

Research suggests students should be
Introduced to inferential concepts much
earlier

Students need a deeper understanding of
sampling variability (Konold & Kazak,

Inference research

e Multitude of misconceptions associated with
significance testing (Nickerson, 2004)

* And with confidence intervals (Fidler, 2006)

 From a learning perspective randomisation
and bootstrapping methods should be more
conceptually accessible to ALL students than
normal-based methods
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Our World has Changed in Statistics

George Cobb

» Currently, too big a gap between statistical practice
and statistics education

— Stuck in the 1950s (Efron, 2000) and what was computable
in 20t Century (Cobb, 2007)
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“Our World has Changed In Statistics

DEMOCRATIC NOMINEE

Currently, too big a gap between statistical literacy
and statistics education

The final national NBC/Wall Street Journal Poll, released on
Sunday, showed Obama with the support of 48 percent of likely
voters, with Romney receiving 47 percent. The poll had a
margin of error of 2.55 percentage points. 16
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Example: Political Poll March 2008
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Example: Political Poll March 2008

_SEATS IN THE HOUSE PARTY VOTE BREAKDOWN

- .. BY GENDER . ISSUES

Male  Female  Whichof the following issues is
‘ o . ~ National 525%  472%  likely toinfluence your vote most
~ Labour 354%  429%  atthisyear’s election

‘ 0“' .. . ‘ GrenPaty  45% 3%

MaoriPaty  33% A% mes BT%
‘ NZFirst 03%  15%  The economy %

o L% 00 and order 139%
AUCKLAND COMPARISON

lllll Illll Nackand Restofpg MoPRalweitnglets - 125%

EENEE — NEEEE | wou 55 6n Cowwme 0w
Labour [ 421% Leadership 13%
reen 1% I

DEEON BEEEE | ceorsy 25 o

l l l . . . . . l l Maori Party 4.9% 31%  The anti-smacking bill 6.3%

NZFirst - 16%

l l l . . . . . . l ACT 21% 06% The electoral finance bill  13%
(T1] 1] ..BYAGE

: 1824 2529 239 4049 505 606 7+
National 63
Helen Clark 4556% P Naional 4% 479% 451% 568% S47% 536% 408%

Winston Peters 3.9% Maori Party Labour 3% 4L5% 3B2% 314% 366% 376% 53M%
iz press GrenPaty 38 20% 61% 5% 25% 33% L5%
Bill English 0.8% Progrssives® MariPaty 6% 43% M 35% 2% 22% L0%
i Stod Felae® NZFirst - - 20% 0% 08% 22% L0%

Fitzsimons 0.6% AcT - - 1% 2% - 20%

' u u
X
I

Based on an assumphion Lhal parly lesders with declorale seals keep theer 0 resp ks, February 27 to March & Margin of emor 35% / HERALD GRAPHIC
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Example: Political Poll March 2008

B The poll of 750 respondents was con- | KENEU{e]sE1
ducted between March 6 and 27 and MOE?
has a margin of error of 3.6 per cent.
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Example Political Poll March 2008

PARTY VOTE BREAKDOWN
e MOE for males? ...BY GENDER S - ISSUES

Which of the following issues is
National 525%  412% likely to influence your vote most
Labour 354%  429% at this year's election
Green Party 45% 34% o B T%

— M O E fO r R O N Z ’) :;;:;ﬂl’ [3135‘2 lg:ﬁ The economy 19%

J% 6%

el l L Law and order 139%

... AUCKLAND COMPARISON : e

Auckland  Restof NZ Hospital waiting lists 125%

National 5.7%  467%  Global warming 10%

 MOE fO r AGE? Labour BI%  421% ) eadership 13%
Green Party 21% 4.9%

Maori Party 4.9% 31%  The anti-smacking bill

NZFirst - 16% .
ACT 21% 06% The electoral finance bill  1.3%

.. BYAGE
18-24 2529 3039 4049 5059 0+
National 4% 479% 451% 56.8% H4.7% b 40.8%
Labour 443% 4L5% 382% 3l4% 366% 376% 537%
GreenParty 38% 21% 61% 5% 25% 3. L5%
MaoriParty 63% 43% 77% 35 21% 2 L0%
NZ First - - 20% 0¥% O08% 2 L0%
ACT 25% - - 0% 21% - 20%

750 respondents. February 27 to March 6 Marginof eeror 35% / HERALD GRAPHIC
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. PARTY VOTE BREAKDOWN
Clalm: More females _EARLT VULL DREARDUNT

..BY GENDER ... ISSUES
i Male  Female  Which of the following issues is
VOte for Natlonal than National 525%  472%  likely to influence your vote most
Labour 354%  429% at this year’s election
Labour GoenPaty  45% 3% —
MaoriParty  33% % | R :
- NZFirst 08%  15%
MOE for this e e %
difference? AUCKLAND COMPARISON =
] Muckand  Restof AZ Hospital waiting lists 125%
- i National 7%  467%  Global warming 10%
Claim: More people in Giow 5% O .
GrenPaty  21%  49% :
Auckland vote for MaoriPaty  49%  31%  Theantismackinghil  63%
. NZFirst - 16% )
National than the peed 2% ey Theelectoral financebill  13%
..BYAGE
RONZ 1824 2529 3039 4049 5059 6069 70+
_ National 3% 479% 451% 568% S47% 536% 408%
labour  443% 415% 382% 3L4% 366% 376% 537%
MOE for this GrenPaty 38% 21% 6% 5% 25% 33% L5%
. MaoriPaty 63% 43% 77% 35 21% 22% L0%
difference? NZ First - - 20% 03% 08% 22% L0%
ACT 25% - - 10% 21% - 20%

750 respondents, February 27 to March 6 Margin of ermor 365% / HERALD GRAPHIC

Hans Rosling’s TED talks,
Documentary “The Joy of Stats”
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Changing needs in a changing
world: Rethinking what we teach




