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Pressures to: Replicate the success of others
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How many of you have been here?
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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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The university as an interconnected system.
Input: Students. Measurable characteristics: preparation,
background, demographics, etc.
Output: Graduates. Measurable characteristics: assessed outcomes,
career achievements, etc.
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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—Rita Mae Brown
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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.

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

∼ 300% increase!

Saves students at least $35M/year.

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



Institutional Infrastructure

AWS Cloud

Degree
Requirements

Degree
Plans

Courses/
Prequisites

Degree
Investigation App

Curricular
Analytics
Toolbox

Curricular
Analytics

Students/
Parents

Institutional Researchers/
Administrators



Statewide Infrastructure

Institution A Cloud
Degree

Requirements
Degree

Plans
Courses/

Prequisites

Degree
Investigation App

Institution Z Cloud
Degree

Requirements
Degree

Plans
Courses/

Prequisites

Degree
Investigation App

CPE Cloud

Workforce
Data

Statewide
Course

Articulation

Cross-institutional
Degree Plans App

Curricular
Analytics

Dashboard

Curricular
Analytics

State
Workforce
Dashboard

. . .



Analytics Journey

Curriculum
(Courses & 

Prerequisites.)

Degree 
Requirements

(Program)

Degree 
Plans

(Program)

Degree
Exploration

Curricular
Analytics

Plan
Optimizer

Curricular
Efficiency

Public
Facing

Faculty 
Facing



Analytics Journey

Curriculum
(Courses & 

Prerequisites.)

Student
Information 
System (SIS)

Degree 
Requirements

(Program)

Degree 
Plans

(Program)

Degree
Exploration

Curricular
Analytics

Plan
Optimizer

Curricular
Efficiency

Public
Facing

Faculty 
Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Plan

Optimizer

Curricular

Efficiency

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Curricular

Efficiency

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Student 

Demographics/

Resilency

Curricular

Efficiency

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Student 

Dimension

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Student 

Demographics/

Resilency

Curricular

Efficiency

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Student 

Dimension

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Student 

Demographics/

Resilency

Curricular

Efficiency

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Student 

Dimension

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Student 

Demographics/

Resilency

Curricular

Efficiency

Individual

Plan

Public

Facing

Faculty 

Facing



Analytics Journey

Curriculum

(Courses & 

Prerequisites.)

Student

Information 

System (SIS)

Student 

Dimension

Degree 

Requirements

(Program)

Degree 

Plans

(Program)

Transfer

Articulation

Degree

Exploration

Curricular

Analytics

Requirments

Exceptions Plan

Optimizer

Student 

Demographics/

Resilency

Curricular

Efficiency

Individual

Plan

Public

Facing

Faculty 

Facing

Student/

Advisor 

Facing



Degree Plan Analytics

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

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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Questions?


