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Today is about big data as 
an emerging, important 
kind of resource for 
librarians and learners. 
 
(It’s not about how to use student test 
data. But that’s part of the big data 
story, just not the focus of our talk.) 

“MS-DOS Blue Horizontal” by Kjetil Korslien on Flickr. CC-BY-NC. http://flickr.com/photos/kjetikor/8484119632/ 



How We Came  
to Care 
About Big Data 

“Armoured Amour” by JD Hancock on Flickr. CC-BY.  
http://flickr.com/photos/jdhancock/7479092984/ 



Schenke, Jim. June 16, 2006 Films from Real-life Cheaper by 
the Dozen Parents Preserved, Released. Purdue University. 
Purdue U, 16 June 2006. Web. 21 Oct. 2013. 
<http://www.purdue.edu/uns/html4ever/2006/060616.Gilb
reth.film.html>.  

Cheaper by 
the Dozen 



Picture  by © Debbie  Abilock of Doubts about Data. Chart. Washington: Smithsonian. The Wright Brothers: The  
Invention of the Aerial Age. Smithsonian National Air and Space Museum,  Washington. © Debbie Abilock 



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-Schönberger, 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-Schönberger, 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) 

• 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  

Mayer-Schönberger, Viktor, and Kenneth Cukier. Big Data: A Revolution That Will Transform How We Live, 
Work, and Think. Boston: Houghton, 2013. Print.  
Hill, Kashmir. "Blueprints of NSA's Ridiculously Expensive Data Center in Utah Suggest It Holds Less Info than 
Thought." Tech. Forbes, 24 July 2013. Web. 18 Nov. 2013. 
<http://www.forbes.com/sites/kashmirhill/2013/07/24/blueprints-of-nsa-data-center-in-utah-suggest-its-
storage-capacity-is-less-impressive-than-thought/>.  





"Online Privacy and Rights of Students: Our Commitment 
to You." Noodling. NoodleTools, 1 Oct. 2013. Web. 21 
Oct. 2013. <http://www.noodletools.com/  
     blog/archives/940>.  



Quantified Self: Personal Data Aggregators 

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



Person wearing a Fitbit. Fitbit. Fitbit, n.d. 
Web. 18 Nov. 2013. 
<http://static4.fitbit.com/ simple.b-
disjpg.hffd1ebc0435421beceabee1c0585
d3ba.pack?items=%2Fcontent%2Fassets
%2Fonezip%2Fimages%2Fhomeforce%2Fi
mage_m1-force.jpg>.  





Predictive 
Modeling 

A statistical model 
of future behavior 
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Hill, Jonah, perf. Moneyball. Columbia, 2011. Film.  



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





Example: Target Can Predict Pregnancy 

Hill, Kashmir. "How Target Figured out a Teen Girl Was Pregnant before Her Father Did.“  Tech. Forbes, 16 Feb. 2012. Web. 18 Nov. 2013.  
     <http://www.forbes.com/sites/kashmirhill/2012/02/16/how-target-figured-out-a-teen-girl-was-pregnant-before-her-father-did/>. / 



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/  
     the-real-privacy-problem/>. 
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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


Suzuki, Miwa. "Japan 'Diet Glasses' Fool Wearers into Eating 
Less." Google. Google, 4 June 2012. Web. 18 Nov. 2013. 
<http://www.google.com/hostednews/afp/article/ALeqM5hWi
omAbvJKjULCAP5c0wJwBk9TpQ?docId=CNG.2ef7d92f5a6586fb
67dc4c456ff94dae.4b1>. 

“Nudge” 
Bad, evil, paternalistic…or good? 



Learning Analytics 
“The collection, analysis and use of 
data patterns to optimize conditions 
for improving learning.” 
 

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>.“ 
 
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


Dipping Your Toe in Big Data 
• 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? “But it’s too cold to go in!” by Squiggle on Flickr. CC-BY-NC-SA. 

http://flickr.com/photos/stephenr/2828804233/ 



BUT Software algorithms may fail when human behavior changes 





Socialexplorer.com:  
Historical census data visualized 



Opportunityindex.org 



Opportunityindex.org 

I live here (yahoo!) 

I work here (yahoo!) 



Opportunityindex.org:  
Bigger Sample Size … Bigger Picture 



Royal Society of Chemistry:  
Vitamin C “Global Experiment” 

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



Photosynq.org (work in progress) 



eBird.org 



GalaxyZoo.org 



Big Data Isn’t 
Necessarily 
Neutral Data 

• Kowtowing to data is hot 

• InBloom 

• Amazon recommender 

Big Data can be wrong …  
and your biases can show up! 
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Try Correlations 



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
l/10.1056/NEJMon1211064>. 



Really? 

Henderson, Bobby. "Open Letter to Kansas School Board." Church of the Flying  Spaghetti Monster. N.p., 
n.d. Web. 18 Nov. 2013. <http://www.venganza.org/about/open-letter/>.  



https://books.google.com/ngrams 



Cautions 

• Your first, quick correlation may be wrong 

• Don’t base decisions on averages 

Parry, Marc. "What Sports Can Teach about the ‘Cautionary Side’ of Big Data." Wired Campus. Chronicle of Higher 
Education, 31 Oct. 2013. Web. 31  Oct. 2013. <http://chronicle.com/blogs/wiredcampus/ what-sports-can-teach-about-
the-cautionary-side-of-big-data/47937>.  

A A A A F= 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.” 

Hattwig, Denise, et al. "ACRL Visual Literacy Competency Standards for Higher Education." American 
Library Assn. ALA, n.d. Web. 18 Nov. 2013. <http://www.ala.org/acrl/standards/visualliteracy>.  



Teach students  
how to visualize data 

• Arrange data spatially  

• To help us understand 

• Something useful  

• That we couldn’t see 
from the numbers alone 

"What Is an Infographic?" Infographic. HotButter. Hot Butter Studio, 2012. 
Web. 18 Nov. 2013. <http://www.hotbutterstudio.com/#/alps/>.  
 



"Outbreak: The Deadliest Pandemics in History." Infographic. GOOD. GOOD Worldwide, 11 Aug. 2011. Web. 29 Dec. 2012. 

<http://awesome.good.is/transparency/web/1108/deadliest-pandemics/flash.html>.  



Hoffman, Judy, John Carlo Bertot, and Denise M. Davis. "Executive Summary: Public Library Funding & Technology 
Access Study 2011–2012." Digital Supplement: Libraries Connect Communities. Spec. issue of American  Libraries 
Summer 2012: 7-9. ALA. Web. 31 Oct. 2013.  <http://ebooknoir.files.wordpress.com/2012/06/digitalsupplement.pdf>.  



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: 

• Accurate 

• Thorough 

• Simple 

• Truthful 

• Clear  
(“Chart junk” – Tufte) 

 

McNulty, Johnny. "This Is the Most Perfect Infographic Ever Created. It's 
about  Why Infographics Suck." Pics & Posts. Someecards, 12 Nov. 2013. 
Web. 18  Nov. 2013. <http://happyplace.someecards.com/27460/this-is-
the-most-perfect-infographic-ever-created>.  



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

Explore 
experiences 

Gather  

data, text 

Explain 
claims 

evidence 



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…? 

 



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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Debrief and Discussion 

”’So I says to him, 'THIS is how you do a karate chop’” byAislinn Ritchie on Flickr. CC-BY-SA. http://flickr.com/photos/richteabiscuit/600780410/ 



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/ 


