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: : Today is about big data as
::.-: anh emerging, important

5_ kind of resource for
%3 librarians and learners.

(It’s not about how to use student test §

:m data. But that’s part of the big data
i story, just not the focus of our talk.)
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How We Came
to Care
About Big Data




s from Real-life

Schenke, Jim. June 1 ”
the Dozen Parents Pr ved, Released. Purdue University.

Purdue U, 16 June 2006. Web. 21 Oct. 2013.

<http://www.purdue.edu/uns/html4ever/2006/060616.Gilb '

reth.film.html>.
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Understand what the numbers mean...

Study size: Sample size of 10 (N=10)

Results: Objective scoring by blinded
investigators indicated that the treatment
resulted in improvement in all (100%) of
the students. Of students showing overall
improvement, 78% were graded as having
either excellent or moderate achievement.



What is Big Data? — Kristin’s Take

Mechanical repositories of data
Huge in scope — more than humans could process

Computers ingests a lot; then mechanically looks for
correlations

Unearths correlations that are useful, even if you
don’t know why they are useful

Cannot evaluate “good” vs. “bad”

Might turn up connections without explanations (we
can hypothesize)



What is Big Data? — Debbie’s Take

Technology (built by ...?...) ingests vast amounts of data
(not a sampling of data)

Measure what was not measured before (but messy)
Correlations, not causations (you figure “why”)
Drives decision-making (vs. experience, intuition)

“Extract new insights or create new forms of value in
ways that change markets, organizations and the
relationship between citizens and governments, and
more” (6).

Mayer-Schonberger, Viktor, and Kenneth Cukier. Big Data: A Revolution That
Will Transform How We Live, Work, and Think. Boston: Houghton, 2013. Print.



Tradeoffs: Both have biases
Random (clean) vs. Comprehensive (messy)

Random samples: “Systematic biases in the way the
data is collected can lead to the extrapolated results
being very wrong” (23).

Suck in as much as feasible (28) a “fishing
expedition” (29),”collected passively” (30) and
calculate to account for messy (40) but correlation
increases likelihood of errors (33) and maybe you
missed important sources of data

— So iterative gathering, e.g., Google translate (39)

Mayer-Schonberger, Viktor, and Kenneth Cukier. Big Data: A Revolution That
Will Transform How We Live, Work, and Think. Boston: Houghton, 2013. Print.



Big data is growing (in 2013)

e Stored information in the world is currently
estimated to be around 1200 exabytes)

* Less than 2% (60 billion gigabytes) is non-
digital

* NSA’s Utah facility could hold up to 12
exabytes
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you online? There's an app for
that

Summary: Mozilla has released a tool that will allow users of the
Firefox browser to know which companies are tracking them
online.

Comments 126| | oF Tweet 91

Share

By Nick Heath | October 2
o Follow @NickJHeath

Would you like to know who's watching which websites you visit?
Well there's an app for that.

It's standard practice for advertisers to keeps tabs on the sites you
frequent using tracking cookies. Tracking cookies are small text files
that are downloaded on to your computer that log the websites
vou browse and, in some case, how you interact with these sites.
Advertisers and other companies use these logs to build a profile of
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Quantified Self: Personal Data Aggregators

Juhan's Health Score

Juhan's Health Score

Cholesterol Details Screen

Juhan's Health Score
Total Cholesterol > -

220 mgiat (100 < 199) (D e
D — T —

“My health graph v2” by Juhan Sonin on Flickr. CC-BY.
http://flickr.com/photos/juhansonin/4646203016/
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CITY OF
PALO ALTO

Visiting | Doing Business | Government | Services | Community Partners | | war

2010 Census Data Cttizen Survey Results Geographic Information Finance Library Community Services Public Works Development Center Permits Utilities - Gas

Utilities - Electric Utilities - Water Utilities - Wastewater
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Source: IT Enterprise System - GIS
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Flickr. CC-BY-NC-SA.

bad feeling about this” by Rob Ireton on

“| have a

oisakana/3224021222/

http:4/flickr.com/photos/a

Predictive
Modeling

A statistical model
of future behavior



Hill, Jonah, perf. Moneyball. Columbia, 2011. Film.



Spielberg, Steven, dir. Minority Report. 20th Century Fox & Dreamworks, 2002 .Film.



¢ | Reaser ) [O)

BEVE

Predictions | PredPol™

B Crime Types

<
O%»

& Vehicle Burglary

=)

- - _——

& Burglary
Watch out for Batteries, Vehicle Burglaries, and Auto Thefts. -

% Auto Theft

e | Auto Theft % DW Assault
* 4 Batteries

In the last 60 days, this box has seen:

bﬁ - —
¢
4 Battery
- s}
,)_m\ St 3(’_‘ - — s
_“h ~X 22 4
B g e % Gang Activity
L\ Trees & Padfic
Z Bdach St Railway-Soardwilk
= Statpn . .
2
P as e o -0 ; Crime History
2
L] allbo s Speedway ® = AT —
Ne s cade

days




Example: Target Can Predict Pregnancy

I Orbes w  The Obamacare Exchange Scorecard: Around 100,000 Enrollees And Five... +53 comments in last 24 hours v

)

Share

Kashmir Hill
Forbes Staff

FOLLOW

Welcome to The
Not-So Private
Parts where
technology &
privacy collide
full bie —

0000

CONFERENCES AND MORE

2/16/2012 @ 11:02aM | 2,219,161 views

How Target Figured Out A Teen Girl
Was Pregnant Before Her Father Did

3 ’. 3 o 325 comments, 170 called-out + Comment Mow  + Follow Comments

Every time you go shopping, you share intimate details about your
consumption patterns with retailers. And many of those retailers are studying
those details to figure out what you like, what you need, and which coupons
are most likely to make you happy. Target, for example, has figured out how to
data-mine its way into your womb, to figure out whether you have a baby on
the way long before you need to start buying diapers.

Charles Duhigg outlines in the New York Times how Target tries to hook
parents-to-be at that crucial moment before they turn into rampant — and
loyal — buyers of all things pastel, plastic, and miniature. He talked to Target
statistician Andrew Pole — before Target freaked out and cut off all
communications — about the clues to a customer’s impending bundle of joy.



1-
L.L-I ul

5l
|

c.b KB in Do € FIic:

is{Eh
SO S B

.l

..-"EE

P ek

1| L L e e L el e oy

L1y

" -_-_-_-_-II u- -- |!.|:.II'I

e
Algorithmic Regulation

“...solve public problems without

having to explain or justify
themselves to citizens...with a
perfect, highly personalized,
irresistible nudge”

Morozov, Evgeny. "The Real Privacy Problem." MIT Technology Review Nov.-Dec.
2013: n. pag. MIT Technology Review. Web. 18 Nov. 2013.
<http://www.technologyreview.com/featuredstory/520426/
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https://plus.google.com/+TimOReilly/posts/CPiAX9YiVUB
https://plus.google.com/+TimOReilly/posts/CPiAX9YiVUB
https://plus.google.com/+TimOReilly/posts/CPiAX9YiVUB

llNudge”
Bad, evil, paternalistic...or good?

Nudge

Improving Decisions About

Health, Wealth, and Happiness

Richard H. Thaler and Cass R. Sunstein

Revised and Expanded Edition

"One of the few books I've read recently that fundamentally changes the way

I think about the world.” —Steven D. Levitt, coauthor of Freakonomies



Learning Analytics
“The collection, analysis and use of

data patterns to optimize condltlons
for improving learning.”

CEES

intervention

Graduate School of Education. Learning Analytics and Technology Enhanced
Assessment (TEA). Discussion Paper no. 4. University of Bristol. U of
Bristol, 2012. Web. 18 Nov. 2013. <http://www.bris.ac.uk/education/
research/sites/tea/publications/learninganalytics.pdf>.“

metrics /
analytics

The Learning Analytics Cycle” by Doug Clow on Flickr. CC-BY.
http://flickr.com/photos/dougclow/5484184568/



http://dmlcentral.net/blog/lyndsay-grant/understanding-education-through-big-data
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| ‘  How can your students

take advantage of Big
Data?

 What Big Data
repositories can they
access for research?

 How can students
participate in as
contributors in Big Data
projects?



google Org Flu Trends Language: English (United States)

Google.org home Explore flu trends around the world

Dengue Trend . . . i,
SNgue Lenes We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses aggregated Google search data to
Flu Trends estimate flu activity. Learn moare »

Home

Select country/region -

How does this work?

FAQ

Flu activity

I Intense

I High
Moderate
Low

Minimal

Download world flu activity data - Animated flu trends for Google Earth - Compare flu trends across regions in Public Data Explorer

BUT Software algorithms may fail when human behavior changes



What s
HealthMap?
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@ GlObO| ll @ LOCOl \ E NeWS Projects Mobile Donate @ Feedbac

.90t P o ' B0 0 "R 2] '

Outbreak
Missing? g South
Add it to : L Aélant <

& Quick Views

Low High
OAcivity 0000 0 Country level
Index ? ? ? ? ’ Province or local
level

‘> Alerts from past % Avian Influenza H7NS # Coronavirus
week Surveillance | »

1430 Ale

rts Now Showing
29 Mar 2013 - 6 Apr 2013 | Edl Dissases: all | Ed Places: all | B So
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Socialexplorer.com:
Historical census data visualized

o0

oo Social Explorer ® Maps & Tables HowTo My Explorer Login or

BETA

Tell a Story
with Data

Use our Interactive tools to easily create and share maps
presentation and tables, or compare and analyse data using
our resources to create stories and discover amazing facts.
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Opportunityindex.org:
Bigger Sample Size ... Bigger Picture




Royal Society of Chemistry:
Vitamin C “Global Experiment”

LearnChemistry

Enhancing learning and teaching

Resources v Wiki Community v CPD Higher Education v About More v

Learn Chemistry > Online Experimentation > Global Experiment > Global Experiment Chemistry Week

Online Experimentation

Global Experiment Chemistry Week 2013

€  « i =

=
m
The Global Experiment is the most engaging way to take part in Chemistry Week. Test your fruit and . s
vegetables for vitamin C using simple kitchen equipment and household items. it Giohws Experioens 2013 2
5 m
Analyse the results from all Global Experiment participants from around the world. SENISTRY a
)

Tweet about your Global Experiment experience and share your images using #globalexperiment
u )
m
4]
2 Download the Global Experiment instructions and certificate 2
(2]
=

Submit your experiment data

Global Experiment 2(

http://www.rsc.org/learn-chemistry/collections/online-experimentation/global-
experiment/chemistry-week-2013



Photosynq.org (work in progress

PhotoSYM]\ .o

PROJECT DOCUMENTATION
Our goal is to create a network of low cost, hand-held measurement devices which researchers,

educators, and citizen scientists can use to build a global database of plant health. Photosynq is a completely open-source
project which is continually being
improved. We document our progress in a
Photosynthetic organisms on earth generate 100 couple different ways:
terawatts of energy from the sun per year. N

Blog RSS
Project Documents
Project Wik
Software Repo

that's about 6 times more energy Discussion List Serve

than human beings use!

SUBSCRIBE TO BLOG VIA EMAIL

Email Address
Unde

food and energy mare efficiently and sustainably Subscribe

standing how photosynthesis works could help make

OTHER SITES WE LIKE:

Kramer Lab

BIEC _ Toopoy 2 [




eBird.org

v {7 o

Home | About | Submit Observations Explnrenala -. mird |-| |

Sign In or Register as a New User Translate to: English | Espafol | Francais | Portugués

About eBird

Global tools for birders, critical data for science

+ Record the birds you see

+ Keep track of your bird lists

+ Explore dynamic maps and graphs

+ Share your sightings and join the eBird community

+* Contribute to science and conservation
Overview
A real-time, online checklist program, eBird has revolutionized the way that the birding
community reports and accesses information about birds. Launched in 2002 by the
Cornell Lab of Ornithology and National Audubon Society, eBird provides rich data

sources for basic information on bird abundance and distribution at a variety of spatial
and temporal scales.

eBird’s goal is to maximize the utility and accessibility of the vast numbers of bird
observations made each year by recreational and professional bird watchers. It is

Mews & Features

Latest News
Occurrence Maps

About eBird

About eBird
Regional Portals
Affiliates and Sponsors

Publications
Recommended Citation
Privacy Policy

eBird Resources

eBird APIs
eBird Tech Talk

Avihace




GalaxyZoo.org

Few have witnhessed what you're about to see

Experience a privileged glimpse of the distant universe as observed by the SDSS, the Hubble Space Telescope, and UKIRT

Em L I I We are trying something new! Come help us understand a very specific type of galaxy and experience science from start to end.

EIEE

Classify Galaxies

To understand how galaxies formed we need your help
to classify them according to their shapes. If you're quick,
you may even be the first person to see the galaxies
you're asked to classify.

Begin Classifying

How Do Galaxies Form? History of Galaxy Zoo

Roughly one hundred billion galaxies are scattered throughout our observable Universe,  The launch of this new version of Galaxy Zoo, the 4th, comes just a few weeks after the
each a glorious system that might contain billions of stars. Many are remarkably site’s 5th birthday. It all started back in July 2007, with a data set made up of a million




Big Data Isn’t
Necessarily
Neutral Data

 Kowtowing to data is hot
* InBloom

e Amazon recommender

0/491604352/

Big Data can be wrong ...
and your biases can show up!

Cropped from “Untitled” by Cristian Arismendi on Flickr. CC-BY-NC-SA.

http://flickr.com/photos/unison



Try Correlations

GO L nge corre | a te ‘ Search correlations | Sign in fo enter your own data
Compare US states Find searches that correlate with real-world data
Compare weekly time series
Compare monthly time series Google Correlate finds search patterns which correspond with real-world trends.
Shift series 0 weeks Compare time series Compare US states
Country:
Many search terms vary in popularity over time. To find Search terms are often popular in some states and less
United States T terms that vary in a similar way to your own time series,  popular in others. To find terms whose pattern of activity
enter your data using the link above. Or take a look at across the United States reflects your own US states
Documentation these examples to see which search terms: dataset, enter your data using the link above. Or, you can
Comic Book find terms correlated with:
FAQ s __are more popular in winter
Tutorial « were most likely to be issued in 2005 s __the state's latitude
Whitepaper » __match the pattern of actual flu activity * ___being in New England
(this is how we built Google Flu Trendsl) s ___annual rainfall in the state
Correlate Labs
Search by Drawing You can also enter a query into the search box above to  You can also use the search box above to see which
find search terms that have a similar pattern of activity, or searches correlate state-by-state to any query, or try one
try one of these: of these:
* mittens o mittens
« |osing weight « hunting season

» ribosome » southern cooking



Nobel Laureates per 10 Million Population
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Chocolate Consumption (kg/yr/capita)

15

Figure 1. Correlation between
Countries' Annual Per Capita
Chocolate Consumption and the
Number of Nobel Laureates per 10
Million Population.

Messerli, Hans. "Chocolate
Consumption, Cognitive
Function, and Nobel
Laureates." New England
Journal of Medicine 16.367
(2012): 1562-64. New England
Journal of Medicine. Web. 18
Nov. 2013.
<http://www.nejm.org/doi/ful
|/10.1056/NEJMon1211064>.



Really?

Global Average Temperature Vs. Number of Pirates

16.5 ¢
186

15.5
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14.5
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13.5

Global Average Temperature (C)

13
35000 45000 20000 15000 5000 400 17
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https://books.google.com/ngrams

Google books Ngram Viewer

Graph these comma-separated phrases:  scheol librarian,media specialist,teacher librarian case-insensitive

between 1900 and 2008 from the corpus | English : | with smoothing of | 3+ |. Search lots of books

0.0000400% -
0.0000350% -
0.0000300% A
0.0000250% -
0.0000200% A
0.0000150% 1
media specialist

0.0000100% +

0.0000050% + school librarian

teacher librarian

000000009‘3 -+ L T T T T T T T T T
1900 1910 1920 1930 1940 1950 1960 1970 1980 1980 2000

(click on line/label for focus)



Cautions

* Your first, quick correlation may be wrong
* Don’t base decisions on averages

AAAA JF=80%



Visual Literacy Competency
Standards for Higher Education

“Visual literacy is a set of abilities that enables an individual
to effectively find, interpret, evaluate, use, and create
images and visual media. Visual literacy skills equip a
learner to understand and analyze the contextual, cultural,
ethical, aesthetic, intellectual, and technical components
involved in the production and use of visual materials. A
visually literate individual is both a critical consumer of
visual media and a competent contributor to a body of
shared knowledge and culture.”



Teach students
how to visualize data

* Arrange data spatially

* To help us understand
SORTED

 Something useful l

- |"‘I
L T

A

- - B "
T 4&
\ *

e That we couldn’t see

ARRANGED
from the numbers alone

We ™ k.

PRESENTED
VISUALLY l




Because a virus doesn't care about state lines or national borders,
it can wipe out millions and span multiple continents rapidly. Here
is a look at the infectious diseases the world has battled
throughout history.

What is a Pandemic? Key:

Derived from the Greek word pandemos meaning “pertaining to

Veigft

Loss

OUTBREAK

Deadliest Pandemics in History

. i

all people.” a pandemic is a widespread disease that affects
humans over a wide geographic area.

PLAGUE of
JUSTINIAN
541 -750

HIV /7 AIDS
1981 - TODAY

\LPR R

200 million

SMALLPOX

9%~ e

300+ million

1918 -1919

PeOp

8
.
A
A

DEATH

1340-1771

THIRD e
PANDEMIC | 12 million

1855

Ring Around the Rosie,
a Pocket Full of Plague
Legend says the Black Death plague inspired the children's rthyme
*Ring Around The Rosy.” which alluded to the rash-like rings and
ashes of the deceased vicbms.

Oemyeration

= @
Fatigue @ Bloeding

Selzures

Rash Nauser

z of the lymph nodes.
Sin
Dscoleration, Lesions

Honorahle Mentions

Although the following viruses do not
have a figure for total amount of lives
claimed, they continue to terrorize
various areas around the world.

MALARIA 1600 - Today

Common Symptoms

Chills, Headache, Fever, Jaundice, Muscie Pain,
Nausea, Vomiting, Seizures

Death Toll

According to the World Health Organization’s 2010
"World Malaria Report.” an estimated 781.000
people are killed by the virus every year

TUBERCULOSIS 700 BC - Today

Common Symptoms

Chest Pain, Cough, Fever, Chills, Fatigue

Death Toll

There are aimost 2 million tuberculosis-related
deaths worldwide every year.

YELLOW FEVER 16th Century - Today

Commoan Symptoms

Bleeding. Fever, Nausea, Vomiting, Delirium,
Serzures. Jaundice

Death Toll

Worldwide. 30,000 deaths are caused by the
Infection every year.

Sources: Mayo Clinic // Centers for Disease Control and Prevention // World Health Organization // New York Times // National Center for Biotechnology Information

A COLLABORATION BETWEEN GOOD AND COLUMN FIVE



FIGURE A-2: U.S. PUBLIC LIBRARIES: TRENDS IN E-BOOKS AND E-ACCESS

E-BOOKS E-READERS

SOCIAL NETWORK
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MOBILE-ACCESS
WEBSITES

é

SMARTPHONE
APPS

%

%
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Percentage of libraries that offer services, FY2012

Museum and Library Services (IMLS)
released Building Digital Communities®
designed to raise awareness about the
access essential to digital communities
and identify goals and strategies for
focus in digital inclusion efforts (e. g.,
economicandworkforce development,
education and civic engagement). Last
year, the Department of Commerce’s
National Telecommunications and In-

and the general public, and for mar-
keting purposes.

Almost half of public libraries
(45.6 percent) report using commu-
nication tools (e.g., Blogger, Word -
Press, Vox, Twitter) to reach the
public.

Over a third (37.3 percent) re-
port using photography sites (e.g.,
Flickr, Zoomr).

% %

enced anotable uptickinsmartpho
market penetrationoverthelastyear
David Lee King, digital branch an
services manager, Topeka and Shaw
nee County (KS) Public Library, rez
ported in his April 5, 2012 blog pos
thatin March 2012, slightly more tha
11 percent of their library websit
visits were via a mobile device. Re
erencingthe Pewsmartphone




Teach students which chart to use

Line charts analyze trends, patterns over
time

Bar charts compare categories of data
within a time period

Scatter plots show how two attributes
vary together

Histograms view and compare
distributions



The visualization
has to be:

in science survey courses

assertions by clear

Accurate

Thorough

Simple
Truthful

Clear
(“Chart junk” — Tufte)

O Beneficial Business Areas
nd PO
This is confirmed by SOCIOLOGY, PSYCHOLOGY, &

Reasons This Infographic
The Top @ e Just Wrong Enough
To Sound Convincing

e heard
om Wikipedia, stuff w
1 All of our information is fro fpmr _checked, and

1y biased organizations.

LTICAL ECONOMY”

We use statistics that are only important if you
don’t think about them.

100% of Canadas™ contain POTENTIAL INFOGRAPHIC READERS®

I‘lCDCD%I

Dud you know, the NUMBER ONE scwrce of current INFOGRAPHIC READERS
is POTENTIAL INFOGRAPHIC READERS?

We move seamlessly between real dollars,
nominal dollars, and percentages.

$1,000

o For just 1% of YOUR BUSINESS'S budget, which
o may be as low as $1,000 in 1844 moaey, you could

$31,000




Data can be used as evidence
(Common Core, Next Gen Science)

claims
evidence

experiences data, text




Argument in writing (CER+A)

* Claim or thesis

* Backed up with evidence

* Reasoning that supports idea / claim
+ Alternatives (Rebuttal)



Teaching with data

Using real-time or archived published data
Collect their own data

Contribute data to larger sets

Evaluate data

Create products and papers using data
Others...?



Flickr. CC-BY.

e. http://flickr.com/photos/107790207 @N08/10688617585/

ntent — Uncle Sam” by thomas lapperre on

“] want your co

www.bloei.s

YOUR CONTENT

Exploration Time!

* Opportunityindex.org

* Socialexplorer.com

* Galaxyzoo.org

* eBird.org

* Books.google.com/ngrams

» google.org/flutrends/us/

* google.com/trends/correlate
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Ude:h karate chop’ byAislifn Ritchie on Flickr. CC-BY-



Questions?

Debbie Abilock

debbie@noodletools.com

Kristin Fontichiaro
font@umich.edu
@activelearning

Slides

http://bit.ly/fontblog
http://www.noodletools.com/debbie/literacies

“Hey, teacher! Inow the answer!” by Kevin Dooley on Flickr. CC-BY.
http://flickr.com/photos/pagedooley/3364591795/



