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ANALYTICS LITERACY 
THROUGH VISUALIZATION 
“Involve me and I’ll understand” 

Presented by: Dr. L. Miguel Encarnação 
SVP & Chief Innovation Officer, ACT, Inc. 

Editor-in-Chief, IEEE Computer Graphics & Applications 

Prof. (Adj.) in Computer Science, University of Iowa 
   

Your	  data	  is	  irrelevant	  
if	  the	  customer	  cannot	  
derive	  insight.	  
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Data	  is	  our	  Cause	  

3 

3-‐10	  
•  ACT	  Aspire™	  
• ACT	  PLAN®	  
	  	  	  (1.4M/yr)	  

• ACT	  Explore®	  
	  	  	  (1.6M/yr)	  

10-‐12	  
•  The	  ACT®	  
	  	  	  (1.8M/yr)	  

Higher	  Ed	  
•  ACT	  
COMPASS®	  

Workforce	  
•  ACT	  
WorkKeys®	  
• 	  NCRC®	  
(>	  2M)	  

The	  ACT	  Longitudinal	  College	  and	  Career	  Readiness	  Assessment	  Framework	  

Inventories	  
•  Interests,	  

Abili]es,	  Values	  
(>130M)	  

Behavioral	  
Assessments	  
•  ACT	  ENGAGE®	  
•  ACT	  WorkKeys®	  
	  

Achievement	  Assessments	  
	  

h'p://www.act.org/research-‐policy/	  

Data	  isn’t	  everything	  
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“The purpose of computation 
is insights not numbers” 

  – Richard Hamming 
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So	  what	  IS	  an	  insight?	  
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So	  what	  IS	  an	  Insight?	  
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•  Insight: The sudden grasp of new 
relationships that are necessary to 
solve a problem and that were not 
learned in the past. 

– Bernstein et al., Psychology, 6th Edition, 
Houghton Mifflin Company, 2006. 
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Where’s	  the	  Insight?	  

7	  

A	  comment	  on	  the	  right	  to	  failure	  

Learning	  from	  failure	  is	  extremely	  important,	  but	  …	  
Based	  on	  the	  economics	  of	  U.S.	  higher	  educa=on,	  
op=ng	  into	  the	  luxury	  of	  failure	  beCer	  come	  as	  an	  
informed	  choice	  rather	  than	  a	  derailing	  surprise.	  

	  
25%	  freshmen	  drop	  out	  of	  college	  
40%	  of	  students	  who	  start	  college	  will	  not	  earn	  a	  degree	  
$30,000	  average	  student	  loan	  debt	  ader	  gradua]on	  
$1.1	  trillion	  outstanding	  loan	  debt	  among	  37	  million	  Americans	  
more	  than	  10%	  of	  students	  default	  on	  their	  student	  loans	  

	  
	   8	  
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It’s	  about	  data-‐driven	  decision	  making	  

9 

 
Communication 

 of Results 

 
Data 

Analysis 

 
Data  

Access 

3	  fundamental	  challenges	  

Who	  has	  good	  data	  access?	  

10 

Producers (that’s us!) 
ü  IT 
ü  Researchers & Scientists 
×  Administrators 
×  Communicators 
×  Subject-Matter Experts 

Consumers (our customers) 
×  Students 
×  Parents 
×  Teachers 
×  Counselors 
×  Principals 
×  Decision makers 
×  Subject-Matter Experts 
×  Policy makers 
×  … 
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Who’s	  good	  at	  analy=cs?	  

11 

Producers (that’s us!) 
×  IT 
ü  Researchers & Scientists 
×  Administrators 
×  Communicators 
×  Subject-Matter Experts 

Consumers (our customers) 
×  Students 
×  Parents 
×  Teachers 
×  Counselors 
×  Principals 
×  Decision makers 
×  Subject-Matter Experts 
×  Policy makers 
×  … 

Who’s	  good	  at	  communica=on?	  

12 

Producers (that’s us!) 
×  IT 
×  Researchers & Scientists 
×  Administrators 
ü  Communicators 
×  Subject-Matter Experts 

Consumers (our customers) 
×  Students 
×  Parents 
×  Teachers 
ü  Counselors 
×  Principals 
×  Decision makers 
×  Subject-Matter Experts 
ü  Policy makers 
×  … 
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Tradi=onal	  communica=on	  doesn’t	  do	  it	  either	  

13 

Reports 
Generalized, impersonal and convoluted 

Parents & peers 
Subjective and out-of-context 

Traditional Media 
Generalized, out-of-context and sensationalized 

The Internet 
Incomplete, inaccurate and overwhelming 

➠ Confirmatory and trends only; little actionable 

14	  
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A	  Need	  for	  Analy=cs	  Democra=za=on	  

15 

Producers (that’s us!) 
ü  IT 
ü  Researchers & Scientists 
ü  Administrators 
ü  Communicators 
ü  Subject-Matter Experts 

Consumers (our customers) 
ü  Students 
ü  Parents 
ü  Teachers 
ü  Counselors 
ü  Principals 
ü  Decision makers 
ü  Subject-Matter Experts 
ü  Policy makers 
ü  … 

Access + Literacy = Democratization 

Why is it 
important? 
Democratization of Data Analytics 
 

16 
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Educa=on	  

17 

The need for formal instruction in key new skills, including information literacy, 
visual literacy, and technological literacy, poses a continuing challenge to 
educational programs. 
 

Workforce	  

18 

“As the use of analytics grows quickly, companies will 
need employees who understand the data. A May 
2011 study from McKinsey & Co. found that by 2018, 
the U.S. will face a shortage of 1.5 million 
managers who can use data to shape business 
decisions.” 

Data Analytics as 21st century skill 
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K-‐12	  Assessment	  

19 

•  Common Core State Standard 
–  High School Math Standard 

•  “Emphasize mathematical modeling, using mathematics 
and statistics to analyze problems, understand them 
better, and improve decisions” 

–  Reading Standards for History/Social Studies, 
Science, and Technical Subjects 

•  “Synthesize quantitative and technical information, 
including facts presented in maps, timelines, flowcharts, 
or diagrams” 

Confusion	  because	  data	  

20	  
“Analyze,	  Synthesize,	  WHAT?”	  
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Interac=ve	  Data	  Visualiza=on	  to	  the	  rescue	  

21 

Tell me and I’ll forget. 
     Show me and I may remember. 

– Chinese proverb                    Involve me and 
               I’ll understand. 

 

Reporting Infographics Visual 
Analytics 

22 
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What	  we	  needed	  to	  do	  

24 

Advance	  literacy	  

Create	  a	  talent	  pipeline	  

Develop	  Champions	  

Create	  an	  analy]cs	  
community	  of	  prac]ce	  

Democra]ze	  the	  use	  of	  
data	  

Experiment	  through	  
prototypes	  

Ensure	  sustainability	  
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ACT’s	  Analy=cs	  Talent	  Pipeline	  

25 

LEARNING:	  Visual	  Analy=cs	  week,	  June	  2012	  

26 
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LEARNING:	  Experts	  

27 

STEPHEN 
FEW 

Perceptual Edge 

Developing	  Champions	  

28 
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Growth	  of	  the	  ACT	  Analy=cs	  Community	  

29 

Evolution of Internal Capability 

ACT	  Analy=cs	  Talent	  Pipeline	  

30 

•  ACT Student Pipeline is  for students to support Visual 
Communication projects across ACT under the 
direction of the Office for Innovation.  

•  Student activities include conducting data analytics, 
shaping data and developing data visualizations for 
both quantitative and unstructured text data sources. 

We stress: 
•  Sense-making, data-driven storytelling, data and 

analytics literacy development 
•  Applying best practices of information design and visual 

communication  
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ACT	  Analy=cs	  Talent	  Pipeline	  2013	  

31 

Yannik 
Junior, Iowa City West 

Senior High School 
 

Gordon 
ACT ATM and PHD Program 

University of Maryland 
College Park 

 

ACT	  Analy=cs	  Talent	  Pipeline	  2013	  

32 

Spencer 
Data Analyst Intern at ACT 

Senior, The University of Iowa 
 

David 
Graduate Student at  

The University of Iowa 
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ACT	  Analy=cs	  Talent	  Pipeline	  2013	  

33 

National Day of Civic Hacking 

Ensure	  Sustainability	  

34 

Adopt Success Assurance Best Practices:  
•  Support continuous communications. 

•  Recruit a core group designated as an internal “help 
desk.”   

•  Implement on-demand Q&A from product experts to 
allow people to get their questions answered as they 
arise. 

•  Establish an internal group to share experiences 
and ideas.  

•  Support attendance at product user conferences.  
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Learning	  &	  Sustainability:	  Symposium	  April	  2014	  	  

35 

Advance	  Literacy:	  Experts	  

36 

CHERYL 
PHILLIPS 
Seahle	  Times	  

Story	  Telling	  with	  
Data	  
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Advance	  Literacy:	  Experts	  

37 

ERIC  
NEWBURGER 

US	  Census	  Bureau	  

Advance	  Literacy:	  Experts	  

38 

GRAHAM 
HUDGINS 
Textual	  Analy]cs	  

Voice	  of	  the	  Customer	  
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Advance	  Literacy:	  Community	  

39 

Analytics  
Symposium 

ACT	  Community	  
of	  interest	  

Tangibility:	  Showcasing	  Visual	  Analy=cs	  

40 

	  

Par]cipa]on	  
awards	  to	  all	  
entrants 

Prizes	  to	  top	  
entries 

	  

Entries	  
judged	  by	  
ACT	  staff	   

	  

Visual	  
analy]cs	  

compe]]ons 
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Showcasing	  Visual	  Analy=cs	  

41 

Showcasing	  Visual	  Analy=cs	  

42 
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Next Phase 
Reaching the Customer 

43 

Customer-‐side:	  Data-‐driven	  Engagement	  

44 

College Choice Report: Available on Tableau Public 
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Consumer-‐side:	  Data-‐Driven	  Storytelling	  

45 

Source Data 

Data-‐Driven	  Storytelling:	  The	  Value	  of	  a	  Story	  

46 
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Data-‐Driven	  Storytelling:	  Personalized	  Insights	  

47 

To	  end	  with	  yet	  another	  Quote…	  

48 

“The Small Data Revolution is the Real 
Revolution. 
The growing capacity of individual users to process 
smaller data packages will drive the future of 
computing.” 

– Rufus Pollack, Founder and Director, 
The Open Knowledge Foundation 
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49 

Thank You! 
L. Miguel Encarnação, Ph.D. 
Miguel.Encarnacao@act.org 
@mencarna 

50 


