DATA VISUALIZATION AND

ANALYSIS




WHAT IS DATA VISUALIZATION?

**Looking at data comprehensively.
**More than just numbers.

*s*Understanding the processes that
produced the numbers.

*s*Understanding the goal of the users.

**Looking at data dynamically.
**The visualization needs to be flexible.
*+»The visualization needs to be useful.
s+ The visualization needs to be accurate.



BASIC DATA ASSOCIATED WITH
GRADUATE EDUCATION

**Recruitment, Application, Admission
*»Student Records




*General Public




s Admissions and Enrollment

s*Discussion Facilitation
+*Student Success




Attendees by Expo Year
Expo
2005










AI’PIIBA'I'IONS AIIMITS ANII ENROLLED ru

llllll

IIIIIIIII eeeee

GEJ%Ill"Iil’%




L s

AI’I’lIGATIIIN AIIMITS ENIIIIllEIl

eeeeeee

Al -
Chart / table

Chart -

Table

Chart

All -
Column subcategories

Al -
Academic College

[All) -
Academic _Major

(Al =
College_IGP

(Al -
Major_IGP

(Al =




GIIAI] H(I’(I GﬂMI’lETIﬂN SUCCESS ANA[YSIS

Retention Status Fall 201 [y

pppppppppppppppppppppp
{210

100 %
Term Applie
[0}
S0 %o
Grad Expo Attemded
]
2%
lllll
]
D%
RM Indicator
S0 (2201}
Reterntion Status
SiO%a -
B = Masters Degree Eamed
B 2. ro degres earned
20% Bl s. Enrolied
J— #z PhD Degrees
20% # MS Degrees
o # Grad Certs
D%

o [=2] =1 —
= = — g
o o =1
= = = —
= = = =
(] L] L]

% of Total Enrolled

201213
201314
A6




.

PURDUE

UNIVERSITY

OFFICIAL ENROLLMENT DASHBOARD, raLL SNAPSHOT

Filter on session
Fall
@ Spring
Summer

Academic College*
(A1) -

Academic Major*
A -

College with 1GP**
(A1) -

Major with 1GP*=
(A1) -

Concentration

(A1) -
URM
(A1) -

Distance Leaming IND
(2l -

Reporting Ethnicity
A -

= Academic College {(Major)
reports interdisciplinary students
to academic programs.

== College (major) with I1GP
reports interdisciplinary students
to IGP programs.

Click the icon to export HE
raw data to a C SV file

A glanece of Spring 2017 Enrollment

8,083 776

41%

14%

. (640) (2,717) (737)
enrolled . : URM
incoming female
Row subcategories Column Subcategories
Mew Student Termear -
Enrollment by NMew Student
Spring Spring Spring Spring Spring :
2011 2012 2013 2014 2015
New 433 458 424 435 511
Continuing 7,132 7.108 7.383 7.522 7.652
Grand Total 7,565 L=1=r T80T 7,957 8,163
a T | 3
Enrollment by New Student Trend ELUE O
Column Chart -
8,163 =
7,565 7.567 7507 957 -
- Continuing
- Mew
Spring Spring Spring Sprimg Spring Sprimng Spring
2011 2012 2013 2014 2015 2016



Spring Spring Spring Spring Spring

2011 2012 2013 2014 2015
Mewr 433 455 4F4 435 511
Comntimuing 7. 132 7. 108 ¥ .383 o222 F652
Gramnd Total 7,565 = =y ¥.E07 F.957 3,163

Chart display
Ceolumn Chart

=nrollment by New Student Trend
8,983

153 8,567
7,565 7,567 7.807 r.o=7 '
I continuing
- Mew
Sprimg Sprimg Sprimg Sprimg Sprimg Sprimg Sprimg

2011 2012 2013 2014 2015 2016 2017
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WEEKLY APPLIGATION /ADMISSIONS DASHBOARD

Office of Graduate Admissions Spring 2017
l ' RD' l E Graduate Admissions Dashboard Weealk #16
as of Mov 21 2016
THE GRADUATE SCHOOL Domestic International Grand Total
Academic College

[AIl - Agriculture 2 -ZE 7 -Zf—i - 42?9\: Fllte rS
Major - Decode -

(Al - Education e P 50 ;334 COIIege
Academic Period - - .

Spring 2017 - Engineering _.2‘:41_ 3 4% d?rﬂn Major

Application Week

Wk 16 - Mow 21 - Hower 3 Health and
Human Sciences

- Semester
222 Week
2 Status
% Ethnicity
w0 Degree

Admitted Status
Interdisciplinary
and Special

Ethnicity P ro grams

2 ormore races | 1.22%

Applications -

Liberal Armts
American Indi.. | 0.14%

Asian I 4.34%
Black or Africa.. | 2 85% Mana geme nt
Hispanic/Latine | 2.85%

Internaticnal _ 58.35% Pharmacy

Mative Hawaiia..  0.00%

Unknown 0.28% Polytechnic 50 ;T8 117
white [ 31 35% Institute T1% 9549 4.45%
Classification
Science - _?_1 1% — 2_19
Doctoral ] 15.55% 5.00% 2% 28.07%
Educational Spe..  0.00% ;
Veternarny 6

Grad Certificate [] 5.84% Medicine
Grad Professional | 0.27%
master: [ 73 50% | g Total N ] 1473
MNon-Degree | 2.28% B20% 8 50% 12 96%
Teachers License | 2.38%

0.00%

LR 2 I 2 2 R R R I
Y2 Y YN YN
LI 2 I 2 R

Continent (*Strategic)

URM Gender Africa” | 37 Filters - Academic Period: Spring Course Delivery
Non-urw Il 377 F. 37.81% | Asis snd Pacifc 1sk.. I 550 2017 Apps/Adms: Applications Event: Ay v
o e - N Australis® | 2 Wk 16 - How 21
URM |25 . 1% Carribann | 5 Academic College: All Major: All
Residency Cantral Amacioa | 1 Ethnicity: All URM: All Classification: Deviation from LY e O +i- 2.00%

All Gender: All

Resident [ 20= Eurcpe* [ 31 W O ==-3% LY
Middie East il 08 0.00% 100.00%  gm v ==3% LY
Non-Res.. _ <3z Maorth America | 18
Foreign N o2 South Amarica® | 21
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THE APPLICATION SCOREGARD

ek Rl LT e £k 1 d

Domestic International Grand Total
' 262 406 668
Agriculture 2o 26.57% 28.08% 27.48%
Education 2 ?Ech b | -:3.3212 2 ;::?123
Engineering » 0 . e 4 Jhsed
Health and 790 413 1,203
Human 5ciences * 2.20% * 0.24% * 1 520
Interdisciplinary
; 104 130 234
and SpEEIﬂ| O G oOf A5 Loy b= =N = T
ngrﬂma ‘ .24 o s -3, 2o ~ ~al0 0 D
. 645 330 975
Liberal Arts = 0.92% ™ 12.47% ™ 5.16%
299 1031 1,330
Management ‘ (5 o e ‘ Bt
Citizenship: International
11 Academic College: Management 5§
Ph
armasy N 37.50% - 5.5 Previous Year Count: 1352 £
Selectivity: 22 1%
Polytechnic 140 5 A t Yield: 47.81% 1
Institute o 14.75% ‘ 63 .4 .Ccep e e N —
; 769 2562 3,31
selence , 11.29% b | 5 77% = 2.32%
Veterinary 20 27 a7
Medicine L o 11.11% N 22 73% N 17.50%
a e - T - o
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Ethnicity

2 or more races D0.92%
American Indi..  0.03%
Asian | 3.07%
Black or Africa.. | 1.43%
Hispanic/Latino | 2.40%
International [|ITIIEIEGE 72 07
Mative Hawaiia.. O.01%
Unkmnowmn | 0.52%
white [l 15.55%

Classification

Doctoral |G 2247

Educational Spe.. D0.01%
Grad Certificate 0.52%
Grad Professional D0.40%
Masters |G 52 52
Mon-Degree D0 .37%
Teachers License DO0.32%

URM Gender
Non-URM 15 655 F.. ] 36 26%

URM 715 M.. [z 74
Residency

Resident . o956

Non-Res.. [ =2.540
Foreign | 11 .04

Programs

Liberal Arts

Management

Pharmacy

Polytechnic
Imstitute

Science

Veterinary
Medicine

Grand Total

e e I L e e TP
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Africa® | 291

Asia and Pacific Isla.. |1IINNIGIBEBEGEGEGEGEGEE 10,505

Australia® | 11
Carrribean | 29
Central America | 32
Europse* | 3D4
Middle East | SF0
MHorth Aamerica 125
South Amerca* | 180
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Filters
College
Major
Semester
Week
Status
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STUDENT QUALITY DASHBOARDS

Academic College*
(1)

Academic Major*

Data is based on students who sent the GRE/TOEFL score to the Graduate
School. It does not include all students comingfapplying to the department.
Data is reported based on academic year. i.e. 2012 refers to Fall 2011,
Spring 2012, and Summer 2012.

Category items are identified by selecting significant factors in a regression

Select to view comparison by category:

[Admit Status

- |

Average GRE Total Score by Admit

() meodel which tock UGPA as the dependent variable. Status
* Academic College / Academic Major reporis interdisciplinary students to 312 31 12
College with IGP** their academic programs based on major code only.
** College with IGP / major with IGP reports interdisciplinary students to 311 ¥ 11
(A their IGP programs based on program code first, then report them back to "
academic programs based on major code. 310

Major with IGP**
(A

Average GRE Score and Count

Filter on admit status 308 0
2012 2013 2014 2015 2016 2017 3
© () GRE Quantitative 156 156 157 157 157 157 307 7
Admitted ~ - - © -
Ferocies GRE Verbal 153 153 153 153 153 153 o [ E S =
ejecte
! GRE Writing aE aa ar a7 37 38 & = B & =
Filter on gender GRE total 309 309 310 310 309 310 Average TOEFL Total Score by Admit
@ (am Count 14778 18,601 16052 16355 16,253 14,845 Status
Mull 120
Femee A TOEFL S d Count
Male verage core and Coun 100 98 o ds . 100
Mot Reported 2012 2013 2014 2015 2016 2017 -
" . g4 o4 895 95 95
Listening Score 24 24 24 24 25 25
i Reading Score 25 25 25 25 25 26 80
Filter on Int'V/Dom Speaking S 5 5 5 . . .
peaking Score 2 2 2
@ (am Writing S 24 24 24 24 24 24
I riting Score 50
— Total Score E a5 95 96 96 a7
Count 11,428 11,867 11666 11765 11681 10610 2013 2015 2017
Filter on URM .
D Average UGPA by Admit Status
M UGPA Score and Count 355 3,
s 2012 2013 2014 2015 2016 2017
: o UGPA 345 345 3.45 3.43 3.45 3.47 3.50
Filter on classification
COUNT 8,134 8789 10,207 9,991 9435 5725
) am
Doctoral 345
Masters
i a 3.41 1
40y a0
"ag
Category 2013 201 2017
W ~dmitted W Rejected -
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GEOGRAPHICAL DATR-DOMESTIC

Select a map view Domestic Listing™™™ for Enrollment Click an item to filter on map

Session
Faill Domestic -
(&) Spring Indiana 2 394 -~
Summer Unknown 283 ’ = |
linois S z =
Academic Period e Zﬂ
s California 223
[ spring 2017 ] =
Michigan 173
o <> = ==
exas 141
Academic College* Ohio 134
(Adl) -~ Florida 117
New York 88
Academic Major™ Virginia 8a
Pennsylvania 832 -

(A -~
Domestic Enroliment Map View

Y,

College with IGP™™
(A -~

Major with IGP™™
(A -~

Concentration
=
(A ~ = = S

=
URM \
20 16 £ s8 \ s -
(Al i { . S

a7 20 ea 10

* Academic College (Major)
reports interdisciplinary
students to academic
programs.

1

** College (major) with IGP
reports interdisciplinary 2, {N
A

141 1

students to IGP programs. Mexico

***The state information uses = 42
state_province_desc fieid o o

from ODS. The countiry ==
information uses na- Sl -
tion_of_citizenship_desc fiel.. oS T S e




‘International Enroliment Map View
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WHERE ARE STUDENTS COMING FROM?
APPL., ADMISSION, ENROLLMENT

Undergraduate Institutions ciick to filter on a semester or apps/adm/matrics Avg. GRE Total

Dl B 314.9

Shanghai Jiac Tong Univ-Ch..

Univ of Science & Tech-China

Zhejiang University-China
Tzinghua Wniversity-China

Avg. TOEFL Total
Peking University-China
Univ of lllinoiz At Urb/Chmpn 9930
Birla Imst Tech & Sci-India
Anna University-India

Wuhan University-China
Avg. UGPA

3.52

Fudan University-China
Huazhong Univ Sci & Tec-C..
Vellore Inst Of Tech India
Matl Taiwan University
Beihang Univ China

o 200 400 &S00 8000 200 400 600 BOOO 200 400 S00 800
Application Admission Matriculation

Fall 2016 Fall 2015 Il Faizo14 Il Fainzo13
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PROGRAMS ARE SOMETIMES INTERESTED IN
COMPARATIVE DATA AND NATIONAL DATA
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WHERE DO ADMITTED AND DENIED STUDENTS GO2
NATIONAL COLLEGE CLEARINGHOUSE DATA

FRITSE v Destinations for Graduate Applicants

Admitted Purdue Applicants
Academic College

(A - 120

Show Purdue or Not
Show Purdue-WL

(®) Exclude Purdue-WL

Academic Major
) Residency_decode
[Al) A kL

100 Domestic Mon-Resident
. Indiana Resident
N . 3 )
Classification I international

(Al | a0

Residency

5
B

(A v 50

Bachelor Region

(A1) M 40 21 g

13 ]
14
Bachelor State
25

(A v 20
Gender

(A1) v 0

GEORGIA  UNIVERSITY UNIVERSITY CARNEGIE UNIVERSITY UNIVERSITY CORNELL TEXAS A&M UNIVERSITY UNIVERSITY
INSTITUT..  OF ILLINOI.. OF MICHIGAN MELLON U.. OF TEXAS A.. OF SOUTH.. UNIVERSITY UNIVERSITY OF CALIFO.. OF WISCON..
Underrepresented Minority

(Al + Choose Institution Chosen Institution State

(Al A -
Instruction Delivery
Al

Chosen Institution Region Big Ten University
(A1) T A v




EDHA f=af ~ &) - ] g=n - Page -

Logged in as smith@upperstate.edu
f
£

DEPARTMENT HEADS ASSOCIATION

Data Entry Query Data My Account

View Peer Data: 2011-12

Select a question to examine. Questions are written in blue.

Your Peer Group
2011-12 ECEDHA DEPARTMENT SURVEY

I. Faculty Demographics (Fall Term) - . 00. Upper State University
,:.F:urltl—:_lme fun|-..-let':rsi|tryr£?culty- e Full time faCU|ty 01, Golden State Univers oy

. Part-time facu e
Il. Faculty Numbers, Salaries, and Diversity 02. Orange 5tate University

lI. Department Head's Compensation gi t"e'm“ssttiteu”r_““erf_’lw
IV. Research Staff . . Lower State University

- 05. Qut-of-5State University
V- Faculw support + 06, In-5tate University
07. Private University
08&. Eastern Canada University
09. Western Canada University
10. Richie Rich University
11. Sunshine Institute of
Technology
Modify Peer Group

. Department funded travel expenditures
. Clerical employees
. Number of technicians (FTE)
. Number of graduate assistants (RAs and TAs)
. Average Graduate Stipends (in § per month)
. Average faculvy office size
. Department space
- H. Space breakdown in terms of percent of total space
WI. Laboratory Equipment Expenditures and Donations
Wil. Prczlducm.fll."g,.r Measures
Al. Degrees Completed
A2. Degrees completed by women and underrepresented minorities
A3. Undergraduate Student Enrollments
A4, Undergraduate Student Enrollment Diversity
A5, Graduate Student Enrollment
AB. Graduate Student Enrollment Diversity
B. External federal, state, and industrial research funds
C. Research-active faculty teaching load in semester courses per year
D. Non-research active teaching load
- E. Percent of salary per term needed to buy out of teaching one course.
Comments

Safety



wuestion - ECEDHA | | 5 - B - [ o= - Page - 35af

AaveErages.

02. Orange State University
03. Mellon State University
04. Lower State University
05. Out-of-State University
06. In-5tate University

Subpart D, titled "New Assistant Professors” refers to the subset of Assistant Professors counted in
subpart C who were hired in the last 12 months.

Faculty: (select one or more) Measures: (select one) - 07. Private University

- 08. Eastern Canada University
v A. Professor &+ Number of faculty members - D9. Western Canada University
¥ B. Associate Professor " Awverage Salary - 10. Richie Rich University
[ C. Assistant Professor  Number of African-American, Hispanic- ) _:_;éﬁ:‘:glsohme Institute of
[ D. New Asst Profs hired within 1 yr American, and Mative American faculry (FTE) gy

 MNumber of women faculty

Charting options:

I Include explicit zero responses in average calculations
[T Normalize applicable values per faculty

Update Chart

The chart below shows data from your peer group. To assure anonymity, peers are assigned a random letter on each chart generation. The most
recent data from each peer data shown. If data were collected before the most recent survey session, it is noted.

Zoom in on a portion of the chart by clicking and dragging your mouse to select a region of the chart. Print or download the chart using the
icons in the upper right corner of the chart.

[I. Faculty Numbers, Salaries, and Diversity

[}

=]
i

Y-values

(]

i | | | | | | |

A E C D E F c H 1 K L Average

| mm Professor NMumber |

[T [ [ | | |ébmternet



ADMITTED STUDENT SURVEY
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ADMITTED STUDENT SURVEY: ATTENDANGE FACTORS

Count of Importance Factors

2,520 I 5O
Admitted College Email or postal mail received

e - Research facilities

Admitted Major

o - Interaction with professors

Instructional Delivery

P - Ranking and Reputation

Campus Location FinanC|a| suppor‘t{funding Oﬁered
Graduate School website |nteraction with graduate students

Campus Visit

Degree Objective

(A1) -
Factors for Choosing Schools
to Apply for Admission

A -

Attending Purdue?
(A -

asa
- 1,143
Reasons for Not Enrolling 550
1,17
2y - 1.245
Very 1,223
Financial Aid Offer Important — T4
-
(A - - =
1 515
. - E— 54T
Citizenship LE5
1 543
(A - -
1 755
I 321
am
Importance Factors Slightly o
Il campus Location Important 723
1 3-S5
Il Financial supportffunding offered 1 55
) -
- Local community's cost of iving 730 e
R B57
Bl Rescsarch facilities =0
Ranking and Reputation I 127
. 2T
Il interaction with professors IE— 132
24
- Interaction with graduate students Mot Important AT 1en
) : I
Il interaction with staff I 244
: - ]
Bl campus Visit e —— 347 i
= 264
Il Graduate School website .
Bl Department websits o 100 200 300 400 s00 500 700 800 500 1000 1100 1200 1300

B Email or postal mail received



WORD CLOUD REPRESENTATION

erac I
Ranking and Reputation
Campus Location |n anc | 3 u 0 rt/fu n |
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Research facilities  Ranking and Reputation
campusLocation_INNtETACHION With graduate students
Financial support/funding offered

1 =“"[nteraction with professors




OTHER UNIVERSITIES THAT ADMITTED THE STUDENTS
ADMITTED STUDENT SURVEY

Other Schools Admitted to

Admitted Callege Count of Arizona State University - il 4
m ' California Institute of Technology I 120 H
Carnegie Mellon University - 120 F
Adnitted Major Columbia Unversty [ %0
Al ' Duke University Jjf %60
nstructional Delivery Georgia Institute of Technology - 1260
m , Indiana Universty J I 552

Massachusetts Institute of Technology I 2010

Michigan SateUniversy JJJJJ 70
(A v Northwestern University | < i

0 100 il | 40 0 600

Degres Objective

Factors for Choosing Schools
ito Apply for Admission




Attending an online degree program

reputation or ranking

Better researchiprogram fit elsewhere




STUDENT REGORDS DASHBOARDS
MAINLY USED FOR PROGRAM REVIEWS

“»+Official Enrollment
**Basic and comparative enrollment
“sGeographic demographics

“»Student Employment
**Average salaries
*»*Types of employment

“»Student Outcome
“*Degrees awarded
**Retention and Time to Degree

“*EXit Survey
*» Student satisfaction
*Employment post-degree
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GRADUATE STUDENT STAFF DATA

Howver for Questions % Graduate Staff Head Count

S hot Fi 1
SAP Department napshot Fiscal Year

2012 2013 2014 2015 2016
(A1) -
RA 2,471 2453 2417 2343 2432
I — TA 1621 1723 1693 1757 1.832
& Fall GA 128 137 164 115 128
e Fell dmi
ellow aamin
Summer o 140 127 162 178 165
Fellowship 350 358 381 415 401
Grand Total 4710 4798 4817 4,806 4959

Graduate Staff Average Annual Salary

Snapshot Fiscal Year

2012 2013 2014 2015 2016
RA 18,874 19,013 19277 19,075 19,624
TA 15242 15,461 15503 15677 16,131
GA 11,958 7.984 8917 9,808 0460
Fellow admin . 195 19935 20271 20,420 21,553
as assist . - - - -
Grand Total 17,300 17,285 17.442 17,478 17.956

Click the icon
to export raw
data to a CSV
file

X E|

2017

2628

1.799

125

184

403

5,139

2017

20.034

16,794

9.917

22170

18,572

Graduate Staff Head Count

4,959

4,795 4,817

4,506

2012 2013 2014 2015 2016 2017
H R I Feliow admin as..
| I Fellowship
B ca

Graduate Staff Average Annual Salary

§21.553

1 520,420

519,935 320.27

20K 520,034
- 519,485 —
-— ST 510,624
E 518874 219,013 = 519,075
ﬁ 516,794
& 515,461 ____4;;-6:’3:‘
L ok $15.242 e s15.503 515677 :
2
E
=T
) 511,958
<L
10K S9,917
55,450
57,
2011 2012 2013 2014 2015 2016 2017 2018




Graduate Staff Head Count

5,139
4 795 4,317 4 BDE
> E2S
2453 2 417 ZF 3473
358 321 415 Tk
2013 2014 2041 5 017
- Fellow admim as_.
Bl F=lowship
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Con5|d PhD completion

Representation
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National PhD completion rate 57
(University X Cohort Data

Left w/o Degree Left with Masters
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USING DIGITAL CLICKERS
+*Provides real-time graphic vi 1zati







meetings




ECE Department Heads Association Annual
Co







Examples:

1) Using clickers at conferences

2) Using clickers to facilitate
discussion




USING DATA ANALYTICS TO HELP STUDENTS




« Signals Is an interactive student feedback device
that allows us to identify and intervene when
students are at risk of performing poorly in a
course.

* Instructors can utilize signals to send personalized
emails to students to inform them of poor
performance, direct them to campus resources for
assistance, and can even remind them of office
hours.

* Signals Is convenient for faculty and students, it
can even be accessed via mobile device.







uan s.es e il

Effort
‘ Report ‘Tracker

Mary Malor

Help
Resource

e Students have mobile
access increasing the

likeliness of their using _

signals.

BIOL 101 ’ ’

* Information is readily - &s 101 O o
avallable for 4 SPAN 310 O O
consultation with . STAT 303 O O
Instructor. 4 com 150 O )

PURDUE
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« Mining non-traditional data sources

* Employing statistical analyses and
machine learning

* Presenting patterns and correlations
visually to students

« Suggesting interventions
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Questions and Comments



