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“l have a dream ...”

“I have a dream of students spellbound by the broad
vistas of the data landscape

=
&

| have a dream of their flying on magic carpets that
enable them to swoop effortlessly over this
landscape exploring its nooks and crannies in
search of its hidden treasures

"have a dream. of students'empowered™to look at data,
explore analysis systems and educational
environments designed so that, like Alice in
Wonderland, they keep crying “Curiouser and
curiouser!” and have the ability and confidence to
go where that curiosity leads
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| have a dream of educational and analysis
environments designed to leverageythe power
of “l wonder ...?"” to draw students in to
discovering more and more —

the power of “I wonder why that is?”, the power
of “1 wonder what happens if

il wonder what that does?” |
wonder W S nd the'next bend or |

over the horizon?”

| have a dream of software that finesses away
the mundane, the mind-numbing and the soul-
destroying difficulties.

| have a dream ... “

Beliefs/assumptions

Missionary for statistics and “statistics for
the masses”

» Beyond just “literacy”

e “Courtship” not just “what is good for you”
Il far too slow”

Primacy of graphics

Desirability of “Middleware”

Coding can'’t cut it A .

Data Meets Viz

Early phases ...

» Think “courtship” not “what’s good for you”
e Entice / En-trance / Empower / Educate

§%%@%§&
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-wwmﬁ@?ﬁﬁ

» broad “awareness” and “empowerment” simultaneo
* sense that “this is important”
—but not just for some high-powered PhDs somewhere |

—“This will be useful for p
» It also has to seem “accessible to me”

Data Meets Viz




Early phases ...

« Conveying a sense of empowerment

in a limited amount of time comes from
* isolating a small number of easily understood metaphors
* that can combine in flexible, powerful ways

- e areeasyand fastto use
S

AT
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Data Meets Viz

The data world ...
has gotten a whole lot bigger

The data world ...
has gotten a whole lot bigger

Can’t just keepifluminating same small patch

* Need to get
* further
- faster

“It's all far too slow”

o Statistics education is far too slow

* Need ....
» to be able to experience much more of what
the data world has to offer enormously
~ faster

e Coding is a barrier

Data Meets Viz
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Early experiences of data analysis
ShOUId be ||ke th|S .« « (animated “movie”)

~y
© 2003 King Disvd Inbesnidivn Corp.

For lots of exposure quickly

* Two sides of the coin ...

1. Deciding what to expose
Seek opportunities to serve up powerful capabilities
where the output graphics are easy to comprehend

f it takes alongtime to set up & erIain, don’t go there

. Delivery mechanisms that are very fast &

s iR

intuitive to operate B s

* Can get a long way without having to know/
remember the names of things ;

— Context awareness & maximising what is done by default
A |

Data Meets Viz |




%] THE UNIVERSITY OF AUCKLAND
-
BF DEPARTMENT OF STATISTICS

T THE UNIVERSI AUCKLAND
-

DEPARTMENT OF STATISTICS

https://www.stat.auckland.ac.nz/~wild/iNZight/

-888 inzight

Life Expecancy verms incoms bom 1992 1 2012

1 Ergmtaery s
"

Help

Bolibde  bupiaianl  formeobegs  Calmgetiend
Hesmation recrd
1 e 1] e

BOER QR s I T2,

File RowOperations Manipulate variables Advanced

et |

Quick Explore * | o Missing Values
© 30 Plot... ©  All1-variable Plots
© Time Series... @ All1-variable Summanies
©  Model Fitting... @ Explore 2-variable Plots...
@ Multiple Response... © Pairs...

[VARIABLES (n = numeric, ¢ = categorical)
{€) Country

(c) Region

() Life Expectancy

() GOP.per.Capita

{n) leg10.GDP.per.Capits

(n) Population

(c) Year

(n) Children.per.Woman

Variable1: Life.Expectancy
Varizble 2:  log.10.GDP.per.Capita
subset by Drop name here -A clear

(animated GIFs on iNZight homepage)

Life.Expectancy

subset by : Drop name here ﬁ_:bl;

80

70

60

50

40

30

Life,Expectancy versus log.10,GDP,per.Capita

MDEFlES{MdN?ME

log.10.GDP.per.Capita
1587 missing values (1185 in log.10.GDP.per.Capita, 1176 in Life.Expectancy)

Remove Inference
Additions | Information

(animated GIFs on iNZight homepage)
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Get iNZight User Guides Support About Related

Easily explore data and discover trends
without learning complex software

Life Expecancy versus Income from 1052 till 2012

6

Uta Expactancy (pssrs)
50
°

i
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Download Now
for Windows
(Mac or Linux downloads)

Latest Version: 2.2 (what's new?)
Release Date: 16 June 2015

s Price: 100% FREE!

Or try our online application:

inzight Lite

ones)

' * - - 4 -8 & et o 2 .
o ittt sl - & L s eaat ; == Mo

About File Visualize Row operations ~ Manipulate variables ~ Advanced ~

-88ginzight lite

inzight lite

inzight is a simple data analysis system which was initially designed for high school students to help explore
data fast and easy without having to learn complex statistical software. By popular demand, it has been
extended to support 3D graphics, multivariate analysis, and time series analysis. inzight lite is an online version
of the full software, which goes a long way to make it more accessible to a wide range of users.

inzight lite lets you import your own data set or explore one of the many example data sets; Even if you don't
have a formal background in computer programming or statistics, you can conduct statistical analysis on the
data, and modify it to explore hidden secrets behind the data. If you are an expert programmer or statistician,
you can contribute to the project by sending us feedback about our source code on github (click “R Source Code”
at the bottom of the screen).

This project is led by Professor Chris Wild and has been primarily supported by the Department of Statistics at
the University of Auckland, with additional support from Statistics New Zealand and the NZ Ministry of Education
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MINISTRY OF EDUCATION
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[Zight Project | R Source Code | Contact Us
opyright 2015 iNZight | All Rights Reserved
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New Zealand
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https://www.stat.auckland.ac.nz/~wild/VIT/

Visual Inference Toals

Visit Website

Visual Inference Tools (VIT) contains programs for develaping concepts,

@ Randomisation variation
) Randomisation tests

() Sampling variation

() Bootstrap confidence interval construction

(@ Confid terval
f| | © Confidence interval coverage
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(various animated GIFs

Viz

Visual Inference Touls (VIT) contains programs for developing concepts
@ Randomisation variation
) Randomisation tests
) Sampling variation
*) Boutstrap confidence interval construction

) CorPepulation terysl coverage

Vizual Inference Tools

Visit Website

Run selected VIT module
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5 giving a flavour of VIT graphics)
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Data Meets Viz

Module: 2 Sample Sampling Variation _ Variable: getlunch (home | All Elss)  Quantity proportion  Statistio: differer
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(various animated GIFs giving a flavour of VIT graphics)

Data Meets Viz

MOOC

Week 1: Introduction; gee whiz; software; data
Week 2: Boot Camp (Basic Training) — you'll see bits of this

Week 3 & 4: Relationships between variables

« Relationships between categorical variables — you'll see bits of this
* Relationships between numeric variables

Trend, scatter & outliers; Clusters

Prediction with uncertainty

Association & Correlation

Trends: Lines, curves & smoothers

Large data-set problems and solutions

Overprinting, jitter & transparency, granularity & point size, running quantiles
More variables with size, colour and subsetting

Week 5: Why “what | see is never quite the way it really is”
* Measurement and “selection” bias

« Sampling error and sampling variation

¢ Causation and confounding

Week 6: Estimation with confidence via bootstrap

Week 7: Designed Experiments and randomisation tests
Week 8: Time series stressing seasonal series with forecasting & comparing related series

https://www.stat.auckland.ac.nz/~wild/d2i/4StatEducators/
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Week 3: RELATIONSHIPS

« Introduction to Relationships (Why we care; Outcome & predictor variables) [2:52]

+ Relationships between Categorical Variables (Exploration using separate bar charts and side-by-
side bar charts) [6:22]

« Changes across subgroups (Exploring effects of a 3rd and 4th variable on a relationship via
subsetting, tiling & movement) [4:52]

« Relationships between numeric variables (Scatter plots; Trend, scatter & outliers; Clustering)
[5:17]

« Trend, Scatter & Outliers (Examples; Prediction & prediction intervals; Training the eye) [6:42]
Week 4: MORE RELATIONSHIPS

« More Relationships (Infroduction to week’'s coverage) [1:32]

« Lines, curves and smoothers (Lines, curves & smoothers; Least squares) [4:01]

« Overcoming Perceptual Problems (Problems with large datasets; Qverprinting; Jitter; Varying
transparency & point size; Running quantiles; Tile-density plots) [7:05]

+ Diving deeper with more variables (Additional variables using colour, subsetfing & movement;
different trends per group ) [5:20]

+ Our Changing Health and Wealth (Case study using up to € variables af once by employing
colour, size, subsetfing, matrices of tiled plots and movement ) [5:41]

Week 5: WHY WHAT WE SEE IS NEVER QUITE THE WAY ITREALLY IS

« Why what | see is never quite the way it really is (Infro fo week; Facts & artefacts) [3:04]
« Bad Data ("Measurement” issues/ biases; "Selection" biases; missingness) [7-02]

« Causes and Confounding Variables, Part | (Confounding & adjustment) [6:38]

« Causes and Confounding Variables, Part Il (Confounding & adjustment) [3:57]

+ Random Errer, Part | (Random variation/error; effect of sample size) [7-06]

« Random Error, Part Il (Random variation/error; effect of sample size; biases) [6:05]

https://lwww.stat.auckland.ac.nz/~wild/wildaboutstatistics/ (index to YouTube ¢

Middleware for Middle Earth

* |f only have one bite, prioritise creating a sense
of possibility and potential
 Liberate imagination

-

Foster “there is value here for me” L
T -

e “one bite” is actual
many bites

» So they will want to come back for more somehow,
somewhere, sometime. !

* And with increasingly erxiMc@tion

?v THE UNIVERSITY OF AUCKLAND

DEPARTMENT OF STATISTICS Data Meets Viz

channel)

Initial experiences should be like this!

Thank you
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