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What is the Purpose of Analytics?

The Big Why:

e To support data-informed decision-making
e To assess effectiveness of interventions/programs

e Reporting/compliance

Takeaway #1: Analytics is Storytelling
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Earnings and unemployment rates by educational attainment, 2015
Median usual weekly earnings ($) Unemployment rate (%)

Doctoral degree

Professional degree

Master's degree

Bachelor's degree

Associate’s degree

Some college, no degree

High school diploma

Less than a high school diploma

All workers: 4.3%

g

All workers:

Note: Data are for persons age 25 and over. Earnings are for full-time wage and salary workers.
Source: U.S. Bureau of Labor Statistics, Current Population Survey



Projected percentage change in employment by typical entry-level educational

requirement, 2014-24 All occupations: 6.5%

Mo formal educational credential

High school diplorma or
equivalent

Some college, no degree

Postsecondary nondegree award

Associate's degree

Bachelor's degree

Master's degree

Doctoral or professional degree

0.0% 2.5% 5.0% T.5% 10.0% 12.5% 15.0%

Hover over chart to view data.
Source: U5, Bureau of Labor Statistics.



Cost of Higher Education
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U.S. Personal Debt

STUDENT LOAN
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BILLIONS OF DOLLARS

2004 2005 2006 2007 2008 2009 2010 2011 2012

4TH QUARTER

Source: Federal Reserve Bank of New York



Attainment Gap

Baccalaureate Degree Attainment by Age 24 by Family Income Quartile
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o We Serve

How access at University of Kentucky has changed

Peer schools are shown in yellow

Students from...

Bottom 60% Top 20% Top 10% Top 1%
100% 100% 100% 100%
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Source: The Equality of Opportunity Project



Who We Serve

How access at University of Louisville has changed

Peer schools are shown in yellow

Students from...

Bottom 60% Top 20% Top 10% Top 1%
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Source: The Equality of Opportunity Project



Who We Serve

How access at Northern Kentucky has changed

Peer schools are shown in yellow

Students from...

Bottom 60% Top 20% Top 10%
100% 100% 100%
80% 80% 80%
60% 60% 60%
40% | —— = 40% 0%

/\/\/\——O
20% 20% 20%
0% 0% 0%
'80 '82 '84 '86 '88 '90 '80 '82 '84 '86 '88 '90 K
BIRTH YEAR BIRTH YEAR

Source: The Equality of Opportunity Project

Top 1%

100%
80%
60%
40%
20%
L e ————

80 '82 '84 86 '88 90
BIRTH YEAR



o We Serve

How access at Kentucky Community and Technical College System has changed

Peer schools are shown in yellow

Students from...
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Who We Serve

How access at Harvard has changed

Peer schools are shown in yellow

Students from...
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Source: The Equality of Opportunity Project



Storytelling
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Storytelling
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Storytelling
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Higher Education’s Task:
@ Increase access/equity
@ Improve outcomes/success

@ Contain costs

Places a premium on: Data-informed decision making

Pressures to: Replicate the success of others






How many of you have been here?
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Email from an administrator later that day:

Dear <Insert your name here>,
Please see the attached article from the Chronicle.
What are we doing about advisor mime training?

How soon can we get this up and running?
Why didn't we think of this!
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Analytics and Strategy

Know Thyself

@ Student success depends on local conditions ... what works at one
place may not work at another.

@ Think about your college/university as a system ... and evaluate
improvement opportunities accordingly.

Takeaway #2: Analytics should inform strategies
and tactics, not initiate them
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Student Success — Improvement Framework
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@ The university as an interconnected system.

@ Input: Students. Measurable characteristics: preparation,

background, demographics, etc.

@ Output: Graduates. Measurable characteristics: assessed outcomes,

career achievements, etc.
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Student Success — Improvement Framework

1 ——] 1
ol Faculty Infrastructure | >
Students : : Graduates

Funding Curriculum
N I - V|

Feedback

@ The university as an interconnected system.

@ Input: Students. Measurable characteristics: preparation,
background, demographics, etc.

@ Output: Graduates. Measurable characteristics: assessed outcomes,
career achievements, etc.

o Feedback can improve system performance, and inform admissions.

@ In this talk we'll focus on the curriculum piece of the system.
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Analytics Maturity

As a part of continuous improvement, we're all working to improve
our analytics capabilities.

@ You start someplace ... and gradually improve capabilities over time.

@ Patience is required ... the time scale for substantive change is years.

“Good judgement comes from experience, and experience
comes from bad judgement.”
—Rita Mae Brown

Takeaway #3: Analytics is a process, not a
product
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Degree Plans — Explore Careers

e < :n e degrees.lanecollege.edu

Degree Roadmaps Degres Roadmaps. Degree Roadmaps Editor Damour Services. Degree Roadmaps Editor Degres Roadmaps.

m|LAN. ;
<" | COLLEGE Q, Search or jump to...

COMPUTER AND INFORMATION SCIENCES AND SUPPORT SERVICES.

Instructional programs that focus on the computer and information sciences and prepare individuals for various ions in i
computer operations fields.

SEE MAJORS

'COMPUTER AND INFORMATION
COMMUNICATION, JOURNALISM, SCIENCES AND SUPPORT FOREIGN LANGUAGES,

AAND RELATED PROGRAMS. SERVICES. LITERATURES, AND LINGUISTICS.




Degree Plans — Explore Careers

Career Opportunities:

With & degree in Mechanical Engineering from UNM, students are ready to:

Work in robotics, manufacturing, aerospace, biotech, and more
Develop alternative energy resources

Design aircraft and automotive vehicles

Caonduct atmospheric research

Career Median Salary
Mechanical Engineers & 583,060
Mechanical Engineering Technologists & $61,580
Mechanical Drafters $652,200

$53,530

Mechanical Engineering Technicians

* Data obtained from the: Occuparional Information Netwark (O*NET) under spansorship of the U.S. Department of Labor/Employment and Training Admiristration (USDOLIETA)

Contact Information:

‘Anna Mae Apodaca: Coordinator, Program Advisement
(505) 277-2762
aapodaca@unm.edu




Degree Plans — Explore Plans
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Degree Plans — Pathways

desu.degrees damoursystems.com ¢ ofjafla

DelawaroStato i
davar Q_ Search or jump to...

DIET

Agriculture and Related Sciences 125 Credit Hours |

Majors / BS-Food and Nutritional Sciences / DIET / Degree Plan

< Graph

Term 1

ENGL 101 - English Compostition | Minimu Grade: C rs3
BIOL 101 - General Biology | Minimm Grade: rs 4
HMEC 191 - University Seminar | - Human Ecology Minimum Grade: € it Hours: 1
HMEC 215 - Introduction to Nutrition inimum Grode: C rs3

MTSC 121 - College Algebra o

MVSC 101 - Lifetime Fitness and Wellness Minimum Grade: C it Hours:2

Tom2

ENGL 102 - English Compostition I Minimum Grade: rs3

BIOL 102 - General Biology Il Minimum Grade: € rs 4
HMEC 192 - University Seminar Il - Human Ecology um Grade: . rs1
HMEC 105 - Principles and Analysis of Food Preparation iimom Grade: rs3
Art/Humanities it Hours: 3
PSYC 201 - Introduction to General Psychology Minimum Grade: C it Hours: 3

Tom3
CHEM 101 - General Chemistry | [’ ur ade: C s 4
NTRS 321 - Biometrics ur ade: C rs:3

BIOL 208 - Anatomy and Physiology I irimum Grade: C rd



Degree Plans — Pathways
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Degree Plans - Pathways

desu.degrees. damoursystems.com ¢
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Majors / BS-Food and Nutritional Sciences / DIET / Degree Plan
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Graph
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Analytics Journey

Curricular Faculty

Analytics Facing

Plan | | Public
Optimizer Facing

Curriculum
(Courses &
Prerequisites.)
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Curricular Analytics

@ We created a curricular analytics framework that provides predictive
analytics around teaching and curricular reforms.

@ Curricular complexity and student success are inversely related.

@ Curricular complexity can be decomposed into two independent parts:
— Instructional complexity — concerned with the manner in which
courses are taught and supported.
— Structural complexity — concerned with the manner in which
curricula are organized.

o Is it possible to improve outcomes without changing how you
teach?



Structural Complexity — Institution 1

Curricular Complexity: 118.0
BT T

CHEM 2090 PHYS 1112 PHYS 2213 PHYS 2214 ECE FOUND ECE FOUND CDE ECE ELECT
e—©O © _+0© © © ©
MATH 1910 MATH 1920 MATH 2930 MATH 2940 ECE 3400 ECE FOUND ECE ELECT ECE ELECT
© ® © © © © © )
ENGRI Cs 111X ECE 2100 ENGRD 2XXX QUTSIDE ECE TECH EMETSIDE ECE TECH EMETSIDE ECE TECH ELECT ECE ELECT
© ®© O 0 © ©) © ©

PE WRITING SEMINAR ECE 2300 ECE 2200 ADVISOR APPROVEDADNESOR APPROVED ELECTLiberal Studies Liberal Studies

Complexity: 4.0 Complexity: 4.0

O © © © © ©

WRITING SEMINAR PE Liberal Studies Liberal Studies Liberal Studies Liberal Studies

Complexity: 19.0§§Complexity: 30.0 i Complexity: 28.0§§Complexity: 19.0:: Complexity: 9.0 :: Complexity: 5.0




Structural Complexity — Institution 1
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Structural Complexity — Institution 1
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Structural Complexity — Institution 2
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Structural Complexity — Institution 2

Curricular Complexity: 485.0
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Structural Complexity — Institution 2
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Curricular Analytics in Action
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Curricular Analytics in Action

University of New Mexico —
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Percent of programs reduced since AY 2013-14:
Percent of programs at 120 credit hours:

Total credit hours saved: 372
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Curricular Analytics in Action

University of New Mexico —

O ® static-dashboards.unm.cool o t 2 |
2013-14 2014-15 0 2015-16 2016-17
Percent of programs reduced since AY 2013-14:
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University of New Mexico —

O ® static-dashboards.unm.cool o t 2 |
2013-14 2014-15 2015-16 0 2016-17
Percent of programs reduced since AY 2013-14: 86.9% (86/99)
Percent of programs at 120 credit hours:

Total credit hours saved: 664
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Curricular Analytics in Action

University of New Mexico —

@ Over a 8-year time period (2010-18) 4-year graduation rate increase:
12.6% — 35%

’N 300% increasel! ‘

e Saves students at least $35M /year.

@ Very little change in the six-year graduation rate ... the pathways were
made more efficient.
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Degree Plan Analytics

e Many different degree plans can be created that satisfy a single
curriculum.

@ Are some of them better than others with respect to particular student
populations? E.g.,

Lighter load in the fall term for athletes competing in the fall.
Not too many "killer courses" in one term.

Separate toxic and combine synergistic courses in the same term.
First-year courses selected to improve chances of success (ease a
student into college).

Spread curricular complexity evenly across all terms.

@ If we can quantify these things, we can construct optimization
algorithms that take a curriculum as input, and produce an optimized
(personalized) degree plan as output.
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Analytics for Action

m I P E D 2017-18 IPEDS Help Desk
Data Collection System (877) 225-2568 or ipedshelp@rti.org

NCES Mational Center for Education Statistics

utory Requirements for Reporting IPEDS Data

General Mandate

NCES is authorized by law under the Section 153 of the Education Sciences Reform Act of 2002 (P.L. 107-279). Accordingly, NCES "shall collect,
report, analyze, and disseminate statistical data related to education in the United States and in other nations, including -

» collecting, acquiring, compiling (where appropriate, on a state by state basis), and disseminating full and complete statistics on the condition and progress
of education, at the pre-school, elementary, secondary, and postsecondary levels in the United States, ...;

conducting and publishing reports and analyses of the meaning and significance of such statistics;

collecting, analyzing, cross-tabulating, and reporting, to the extent feasible, so as to provide information by gender, race, ...; and

assisting public and private educational agencies, organizations, and institutions in improving and automating statistical and data collection activities..."

Mandatory Reporting for Institutions with Program Participation Agreements

The completion of all IPEDS surveys, in a timely and accurate manner, is mandatory for all institutions that participate in or are applicants for
participation in any Federal financial assistance program anthorized by Title IV of the Higher Education Act (HEA) of 1963, as amended. The
completion of the surveys is mandated by 20 USC 1094, Section 487(a)(17) and 34 CFR 668.14(b)(19).

The Department of Education relies on postsecondary institutions to accurately report data to IPEDS, and nearly all institutions do. Institutions
themselves sometimes identify misreporting issues and work with ED to correct those problems without the need for further action by the
Department. The Department is concerned about any instances of intentional or significant misreporting. Under these circumstances, the Office of
Federal Student Aid may take administrative action to appropriately address the issue.
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Analytics for Action

Action Analytics versus Reporting Analytics:

@ Reporting analytics need to ... be correct, or you might get in trouble.

@ Action analytics need to ... direct you to the right decision.

“When you get the answer your looking for, ya hang up.”
—Billy Beane (in Moneyball)

Takeaway #4: Student success is about action
analytics
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o Analytics is storytelling

o Analytics should inform strategies and tactics,
not initiate them

o Analytics is a process, not a product

o Action analytics — point you in the right
direction



Questions?



