Le.(2015). Visual Analytics. CAIR, San
Francisco, CA

Visual Analytics: Exposing the past, understanding the present,
and looking to the future

Recommended APA Citation:

Le, M. (2015). Visual analytics: Exposing the past, understanding the present, and looking
to the future. Workshop Presentation. Presentation at the Annual California Association for
Institutional Research Conference, San Francisco, CA.

Official Presentation Link:
www.humboldt.edu/irp/presentations.htmI#2015CAIR

About the Presenter:
https://chroniclevitae.com/people/1091-michael-le

Abstract:

Visual analytics: Exposing the past, understanding the present, and looking to the future
Dan Ariely, founder of The Center for Advanced Hindsight once posted on Facebook, “Big
data is like teenage sex: everyone talks about it, nobody really knows how to do it,
everyone thinks everyone else is doing it, so everyone claims they are doing it...” This is
especially true in Higher Education as much of the work being done to organize, connect,
and analyze big data is happening in the for profit sector. This multimedia presentation
(video, photos, and text) has three goals. (1) Discuss how the field visual analytics is
tackling the problem of analyzing big data. (2) Explore when visual analytics is superior and
inferior to typical statistics. (3) Tactics and tools for Institutional Researchers to use in their
everyday work to change data into actionable intelligence.
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‘Visual Analytics: Exposing the past, understanding the present,
and looking to the future

Michael Le, Humboldt State University

Welcome to Visual Analytics: Exposing the past, understanding the present, and
looking to the future. I’'m a Research Analyst at Humboldt State University.
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&= 5h 45 min

294 miles

We’re about 300 miles North of here, just under the Oregon border.

https://www.google.com/maps/dir/San+Francisco,+CA/Humboldt+County,+CA/@36.89138
99,-

124.3026377,1452819m/am=t/data=!13m1!1e3!4m14!4m13!1m5!1m1!1s0x80859a6d0069
0021:0x4a501367f076adff!l2m2!1d-

122.419415512d37.7749295!1m5!1m1!11s0x54d3dff475f054b1:0x343a79347db1267f!12m2
11d-123.8695086!2d40.7450055!3e0



Le.(2015). Visual Analytics. CAIR, San
Francisco, CA

Who's heard of Humboldt before?
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Who’s been to Humboldt before? Anyone want to hazard a guess what we’re
famous for?
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Prevalence of physical characteristics ('natural
amenities') making each county a nice place to live.

Here’s a hint. This is a map of USDA data about physical characteristics of counties
in the contiguous United States. Dark green indicates high prevalence of desired
natural amenities and dark brown indicates low prevalence.

https://www.washingtonpost.com/news/wonk/wp/2015/08/17 /every-county-in-
america-ranked-by-natural-beauty/
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That’s right, according to USDA data we’re the second most beautiful county in the

United States.

The index combines "six measures of climate, topography, and water area that

reflect environmental qualities most people prefer." Those qualities, according to
the U.S. Department of Agriculture, include mild, sunny winters, temperate

summers, low humidity, topographic variation, and access to a body of water.

https://www.washingtonpost.com/news/wonk/wp/2015/08/17/every-county-in-

america-ranked-by-natural-beauty/
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(1) Before we get started, | need to set some house rules.

(2) Raise your hand if you have a tablet, smart phone, or other fancy device with
the CAIR app on it.



Le.(2015). Visual Analytics. CAIR, San
Francisco, CA

< Details

O catoms Multimedia
Video
Photos

Unlock my info!

Michael Le

Now keep your hand up if you plan to complete an evaluation on your fancy device.
Everyone else, please make sure to complete a paper evaluation. | would appreciate
your comments on, is what you thought of my use videos, photos, and text. The
only way | get better as a presenter is if you give me honest critique and praise. As a
door prize for completing the evaluation, you can unlock my Full contact
information in under the speakers portion of the app.
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Phone Email
& m

Website vCard

Liked Bob Daly’s photo
Commented Waddell's photo

s photo

Liked Kristina Powers's message

3 Michael Le

Organization
Humboldt State University

Research Analyst

Phone

BN vobie -

Email

Le@humboldt.edu Home
Notes

CAIR workshops Visual Analytics and
Sexual Violence.

Website

www.humboldt.edu/irp

Just Joking, just click on my name, go to vcard, and you can add it to your Google
Contacts. Apple people — | have no idea how this works for you.
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Henkel, L. A. (2014). Point-and-Shoot Memories The Influence of
Taking Photos on Memory for a Museum Tour. Psychological
science, 25(2), 396-402.

Several studies have shown that by taking a photo you offload the task of
memorizing something to your device. You are less likely to recall the content at a
later time. Henkel, (2014) setup a study where they led participants on a guided
tour of an art museum and directed participants to observe some objects and to
photograph others. Results showed a photo-taking-impairment effect: If
participants took a photo of each object as a whole, they remembered fewer
objects and remembered fewer details about the objects and the objects’ locations
in the museum than if they instead only observed the objects and did not
photograph them.

Henkel, L. A. (2014). Point-and-Shoot Memories The Influence of Taking Photos on
Memory for a Museum Tour. Psychological science, 25(2), 396-402.

11
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www.humboldt.edu/

irp/presentations.html

o Bcking yov Visual Analytics

a data lover too!

Le@Humboldt.edu

But if you must take a photo, this is the one slide worth photo

Download my full PowerPoint presentation with my full-text which is likely to be
more detailed and inclusive than the actual presentation.

12
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(1) Discuss how the field visual analytics is
tackling the problem of analyzing big
data.

(2) Explore when visual analytics is superior

and inferior to typical statistics.

(3) Tactics and tools for Institutional

Researchers to use in their everyday
work to change data into actionable
intelligence.

In the next 40 minutes, | have three goals: (1) Discuss how the field visual analytics
is tackling the problem of analyzing big data. (2) Explore when visual analytics is
superior and inferior to typical statistics. (3) Tactics and tools for Institutional
Researchers to use in their everyday work to change data into actionable
intelligence.

13
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rﬁ Dan Ariely

Big data is like teenage sex: everyone talks about it, nobody really knows
how to do it, everyone thinks everyone else is doing it, so everyone claims
they are doing it...

Comment

You and 2,278 others like this.

Studied Business Administration at Duke

1 QN akaras
1,080 shares

Lives in Durham, North C
Married to Sumedi

From Ramat HaSharor

Followed by 121,410 people

Dan Ariely, founder of The Center for Advanced Hindsight posted on Facebook in
2013, “Big data is like teenage sex: everyone talks about it, nobody really knows
how to do it, everyone thinks everyone else is doing it, so everyone claims they are
doing it...”

https://www.facebook.com/dan.ariely

14
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Why so Blue Mark?
1in12 men, 1in 200 women

While we’re talking about Facebook, do you know Facebook uses blue as it’s main
color? For Mark Zuckerberg, blue is the "richest" color he can see — which is why
Facebook's dominant color is blue.

http://factually.gizmodo.com/facebook-is-blue-because-mark-zuckerberg-is-colorblind-
1598739229

Red-green color vision defects are the most common form of color vision deficiency.
This condition affects males much more often than females. Among populations
with Northern European ancestry, it occurs in about 1 in 12 males and 1 in 200
females. Blue-yellow color vision defects affect males and females equally. This
condition occurs in fewer than 1 in 10,000 people worldwide.

http://ghr.nlm.nih.gov/condition/color-vision-deficiency

15
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rﬂ Dan Ariely

Big data is like teenage sex: everyone talks about it, nobody really knows
how to do it, everyone thinks everyone else is doing it, so everyone claims
they are doing it...

| digress, back to my buddy Dan. He’s not really my buddy — | just follow him on
Facebook. I think this quote is especially true in Higher Education. Much of the work
being done to organize, connect, and analyze big data is happening in the for profit
sector.

http://www.ted.com/speakers/dan_ariely

16
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What is big data? Well, watch this video and find out.

https://www.youtube.com/watch?v=TzxmjbL-i4Y

17
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Are you using big data?

Is anyone here using big data? | certainly am not, but | sure would like to. | am however
using tactics that analyst are using in the “for profit” world to analyze data.

18
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—Andy Kirk
Author of Data Visualization: a successful design process

Visual analytics is the representation of data that

exploits our visual perception

. abiltiesinorderto

amplify cognition.

The goal of visual analytics is to exploit the visual system and amplify cognition.

Cognition being the mental processing of a chart, table, or other representation of
data.

http://www.amazon.com/Andy-Kirk/e/B00J39EBMW/ref=dp_byline_cont_book_1

19



Le.(2015). Visual Analytics. CAIR, San
Francisco, CA

Who uses tables to show data?

Who uses tables to show data? | know | do.

20
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Note. The data in this dashboard ha Class Standing
Fall 2012 Fall 2013 Fall 2014 Fall 2015
Frosh
Sophomore

Term Displayed Junior

- Senior
Postbac

Map of County of Origin
Housing (first-term)

Off Campus
On Campus 24% 24%

Gender
Famala

Male

First Generation
First-gen

Not 1st-gen 49% 475 46% 44%

Unknown

Low Income

Region of Origin Low-inc
Not Low-inc  29% 29% 27% 24%

Los Angeles - 31.3% Unknown

Here is one of the first dashboards | built. Three editions later and still mostly has just
tables. Tables can be very useful for presenting data.
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Chico State Humboldt State Sonoma State University of SF
Student ID Bef Aft Bef Aaf o

1
2
3
4
5
6
7
8
9

el =
= O

What stands out to you?

But then again, sometimes not. What stands out to about this data table? This is fictitious

data about Chico State, Humboldt State, Sonoma State, and the University of San Francisco.

We're comparing before and after math test scores of 10 students at each university.

22
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Institution
Chico State Humboldt State Sonoma State University of SF

StudentID  After Before After Before After Before After Before
1 10.00 9.14
2 8.00
3 = 13.00
4 9.00 8.81 9.00 8.77 9.00
5 11.00. 833 11.00
6 9.96  14.00
7 4 6.00
5 f
9 : 10.84 12.00 9.13 12.00

68 00 q.72

What about now?

Simply coding the table with color helps us process the data better. Now you should be
able to easily pick out the outliers and find you min and max scores.
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Chico State Humboldt State Sonoma State University of SF
Student ID After  Before After  Before After  Before After  Before

1
2
3
4
5
6
7
8
9

Institution
Chico State Humboldt State Sonoma State University of SF
Avg. Before 9.000 9.000 9.000 9.000
Variance of Before 11.000 11.000 11.00C 11.000
Avg. After 7.500 7.501 7.501 7.501
Variance of After 4.123 4.127 4.128 4.123

Let’s not forget about our statistics. When you have a before and after measure of scale
variables (i.e.., the data is interval/ratio, not categorical), we might want to run a
Regression Analysis. Before doing that, we should examine our mean and variance to make
sure we our data will be good to model.

Humm... that’s interesting, the before and after mean and variance are the same across the
4 groups.

24
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If we visualize the data, we can see interesting things happening in the data that we would
have missed had we not visualized the data in several different ways. We definitely did not
see these patterns in the table view.

25
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Francis John
"Frank"
Anscombe

\/ av 0
October 2001) was an

Anscombe’s quartet
1973

If you're wondering about this data set, it comes from Frank Anscombe and is known as the
Anscombe’s quartet of 1973.

http://data.heapanalytics.com/anscombes-quartet-and-why-summary-statistics-dont-tell-
the-whole-story/

https://en.wikipedia.org/wiki/Anscombe%27s_quartet
https://en.wikipedia.org/wiki/Frank_Anscombe
http://www.statsblogs.com/2015/02/26/using-and-abusing-data-visualization-
anscombes-quartet-and-cheating-bonferroni/
http://data.heapanalytics.com/anscombes-quartet-and-why-summary-statistics-dont-tell-
the-whole-story/

26
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Pre-attentive visual attributes

------
------

nud'.l
.0 .®

Jeff Pettiross
User Experience Manager, Tableau Software

Jeff has been dreaming about information design and user experience since he was
a kid, spending hours sketching out interface elements for games he would write on
his TRS-80. Since then, he has spent the last 25 years designing software and
information visualizations in diverse fields including, data analysis and visualization,
healthcare, project management, desktop software, and engineering. As User
Experience Manager, he races to keep up with the great ideas about flow generated
by the rest of Tableau.

EASTER EGG — Watch Jeff’s full presentation for free at:
https://tcl14.tableau.com/schedule/content/1172

SECOND EASTER EGG — Read Tapping the Power of Visual Perception by Stephen Few
https://www.perceptualedge.com/articles/ie/visual_perception.pdf

27
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Pre-attentive visual attributes

------

oooooo

oe Vs

::::::

Length, width, and orientation

28
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Pre-attentive visual attributes

------
------
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Size, Shape, and Curvature

29
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Pre-attentive visual attributes
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------
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Enclosure — which | think it just shape and size, 2-D Position, and Spatial Grouping.
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Pre-attentive visual attributes
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Two that | use in almost every dashboard are

31
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AlloSphere Research Facility. University
of California, Santa Barbara

Who has heard of the AlloSphere? The AlloSphere is a new way to see, hear and
interpret scientific data. Dive into the brain, feel electron spin, hear the music of the

elements ... and detect previously unseen patterns that could lead to new
discoveries.

http://www.allosphere.ucsb.edu/index.php

32
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Video found at:
https://www.ted.com/talks/joann_kuchera_morin_tours_the_allosphere?language=en

Keep in mind, this video was filmed in 2009... | wonder what they can do now?

33
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But Mike, why do | care about the
AlloSphere?

My college campus is my AlloSphere.

Data are represented by living
students.

But Mike, why do | care about the AlloSphere?
My college campus is my AlloSphere.

Data are represented by living students.

34
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Dmabend oa the
‘ App Store

But not all of us can go into a 3d sphere to visualize our data. So what can we do. Well, just
like how tinder brought meeting and dating people to an app where you swipe right to
keep and left to pass, there’s no a dating app for Data! Let me show you vizable, the next
evolution of drag and drop analytics.

35
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https://vizable.tableau.com/

36
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Example Time

While all public Dashboards can be found at: www.humboldt.edu/irp/dashboards.html, I'm
going to show you the beta version of our Program Review Workbook that will be released
in January, but not available publically. It was designed using Tableau Desktop (Paid

Product), shared via Google Drive (Free), and accessed by users through Tableau Reader
(Free).

37
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Key Terms

BOTTLENECK
urse

consideratio

1 only three seats free inag e for all sections. Independent study ol asses are omitted from

ETHHIOTY /RACE
Nine categories of ethnicity/race according to Federal puidelines

FARST GENERATION

At the time of

U application, neither parent had graduated from a 4-year college

ARST-TIME UNDERGRADUATES (FTUG)
-time to college students, even (f they have enough units to be considered sophomoresjuniors, who enr
roll in the fall semester.

ARST-TIME FULL-TIME UNDERGRADUATES (FTFTUG)

Sarne definition ne FTUG, svesnt that the ctudent snralled full-times far their fire term

FULL-TIME EQUIVALENT STUDENTS (FTES)
Every 12 s taken by students working on a Master's degree or 15 units taken by all other shudents, counts]

as one FTES.

GATEWAY
A course with a high failure rate (above 15%) and 2 substantial number of grades awarded (20+ over five staty

terms)

GEMDER
A student’s biological sex assigned at birth

GRADUATION RATES
The cumul ative percentage of a cohort who started in given fall term and graduated within a designated pert
od of time.

2015-2016 Program
Review Dashboard

MAJOR PARTICIPATION
The number of students who have declared a particular Major Program or Major Option within a departmend

PELL
Commonly used proxy variable for low income

UNDERREPRESENTED MINDRITY (URM)
Students who at the time of admission self-reported their ethnicity as Hispanic or Latino and/or their race as
Black or African-American, American Indian and Alaska Native, or Native Hawaiian and other Padific Islander.

Page 1

Provide short definitions for terms used in the workbook.
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0 Program Review {f{m

Departmental-Major Participation Pell Students ANTH

Counts are aggregated to the department level.

Thus if a students started H5U as sociology major and then added .
crimi justice as a second major, the department of saciology will o Select a Department ""‘>:
t once. If this sociology student had instead added a .
ifferent department such as music, then both the .
iology and music would show a headcount of one .

CAHSS
A

second major in
departments of s

3
cEE=smEn

Ethnicity-Race Gender S om

CNRS
2
z

1st Generation

URM e

ECON
BDuC

cPs

NURS
PEYC
W

Page 2

Departments level metrics that is not based on university headcount. Instead, this shows
headcount at the Department level accounting for second and third majors.
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0 Program Review

Departmental-Major Parficipation

O Unknown

W AfricanAmerican [ Hispanic/Lating
W Americanindian [l Nonresidentalien [l White

M Two or More

URM [ Unknown [ HotURM [l URM
i 59% s8% 54%
2% a6
F 10 Fall 2011 Fall 20

Pell Students L ANTH

cres
j o

W Pell W rotpell

5%

Fall 2010 Fall 2011 Fall 2012 Fall 2013 Fall 2014 |

W 15t Gen Unknown [l Not 15t Gen | sw

Page 2

Biology Department Example.
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@ Program Review {t{m

Select Final College Select Final Department Select Final College Select Final Department
Group 1 Al Al Group 2 Al Al
First-time Full-time Undergraduate First-time Full-time Undergraduate
Head Count 1,038 1,168 1,345 1,282 1,245 1,199 1344 1364 Head Count 1,038 1,168 1,345 1,282 1,245 1,199 1,344 1364

Retained 1 Semester 92% 92% 93% 94% 93% 94% 94% 94% Retained 1 Semester 92% 92% 93% 0O4% 093% 94% 94% 94%

Retained 1 Year 73% 72% TA% 74N 73N 78% 74% Retained 1 Year 7I% 7% TA% T4% TIN 78%  74%
Retained 2 Years 61% 62% GO% G0% 61% 67% Retained 2 Years GB1% 62% 60W G0N 6l% 67%
Retained 3 Years 55% 55% S54% S5% 56% Retained 3 Years 55% 55% 54% 55% 56%
Graduate in 4-years 11% 13% 16% 15% 14% Graduate in 4-years 11% 13% 16% 15% 14%
Graduate In S-years  31% 35% 39% 37% Graduate In S.years  31% 35% 39% 37%
Graduate in 6-years  42% 44%  46% Graduate in 6-years  42% d4%  d6%

|Transfer Students Transfer Students
Head Count 927 758 776 888 934 947 971 971 Head Count 927 758 776 888 934 947 971 971
Retained 1 Semester B9% 90% 93% O92% 94% O4% 094% 95% Retained 1 5emester B9% 00% 93% 92% O4% 04% 94% 958
Retained 1 Year 76% 76 7% 81% B81% 83K 84% Retained 1 Year 76% TE% 78% 81% B81% 83% 84%
Retained 2 Years 53% 50% 55% G57% 56% 56% Retained 2 Years 53% 50% 55% 57% 56%
Graduate in 2-years  13% 14% 14% 19% 19% 21% 25% Graduate in 2-years  13%  14% 14% 10% 19% 25%
Graduatein 3-years 37% 40% 44% 52% 40% 54% Graduatein 3-years 37% 40% 44% 52 49%
Graduate In 4-years 53% 54% 58% 66% 66% Graduate in 4-years 53% 54% 588 66% 66X
Graduate in S-years 59% 60% 65% 71% Graduate in S-yeas 59% 60% 65% T71%

Page 3

Compare side by side outcome measures by Department, College, and University.
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@ Program Review {t{m

Select Final College Select Final Departmers Select Final College Select Final Departmen
Group1 A Group2 4 Al
Head Count by Student Type Head Count by Student Type
Underrepresented Minarity LURW) Underrepresented Minarity URM)

uRmM

African American

Unknawn

Unknown
Pall Gras Pell Grart
Mon.pell grant recipierss 55% 53w som 4% 4w ‘Hon-pell grant recipiens so%
Pall gramt racipiorns 255 ar saw siw Pall grant cacipiess 5% a7 sou
Gander Gender
Femsle 4% Female 54 54% 4% 6%
Male 4 " s Mai % % an
First Generation First Generation
Firmgen  44% 6 51 52% Firmpen 4% 5% a9k 1% s2
MotFirmgen 508 5% a6% 4k NotFirmgen  50% a9 a7% 6% 4a%
Unknown 6% 4% 4% F a Uningwn & &

Page 4

Compare side by side demographics by Department, College, and University.
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: @ Program Review #{IRP
FTFTUG Graduation Rates Total Units to Degree (FTUG Students) aNTH

oMM
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Page 5

Exploring outcome measures and leading indicators such as retention and time & units to
degree.
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® Program Review tﬁﬂ'l

Gateway Course(s) Bottleneck Courses aNTH W
a ART
A course with a high fallure rate (above 15%) and a sub- A course with only three seats free in aggregate for all
stantial number of grades awarded (n>20). bl sections offered. Independent study classes are omitted cosn I
from consideration. v
COURSE 59.3% 100.0% s

COURSE -

104 e— 0
:us—|.- 3
110 ———————61.9 g
263 ———]

113—|.....-
115 EE—

Filters

Count of Grades
From 20

Course Credit Value

816 —————|66.7 [rpe——"

CAHSS
L
BN EEEE-EED

! il .
g — P
i s
&8 s 0
100— B wor [l
042 =] 59 v W
4 y fsn
Z?n-—{'-w Elm [ |}
230 ————————————{ 707 GEoL
! MaTH [l
362 ————————] 701 —
110 e 0.9 o
i o [l
105 m— 1] L
36— 114 Bus .
@
L — L con
W ———qy725 o W
g:m
3 n
u

£
o

Page 6

Explore Gateway and Bottleneck courses side by side. Some data hidden.
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|
| @ Program Review

Course Success: URM Achievement Gap Explorer

Course Course Title URM

not urn [ 5% a8
URM I o5 60
Unknown [ NNGNGNGGEE 100% | 172
Unknown [N 2% 220
unknown [NNNININGEGEGEG o9% | 121
unknown [INNINININGGEG ©7% 113
uUnknown [ NG 100% 1§ 240
Unknown [N 100% [ 323
unknown [N 5% 586
unknown [N 100% |61
Unknown [N 100% |51

Not uRn I 76% 961
URM 69% 647
Unknown [N 78% 194

wot urn [ 5% 460
URM I 76% 259

Unknown I & 75 7
not URM I =7 236
URM | EEA 94
Unknown [N 5% m
rot urn [ 1% 385
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< Details

Q california

Multimedia
Video
Photos

Unlock my info!

Michael Le

Thank you, before | take questions, please remember to complete your evaluations.
This is my first solo CAIR presentation, so your feedback will be very helpful to me!
Also remember, | specifically need to know what you thought of the multimedia
method | used. Was it helpful or distracting.
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