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In Short
•   The metrics used in the US to track students do not include adults and part-time students. This has led to 

the development of a massive data initiative that uses predictive analytics to trace the progress of all types 
of students in the system.

•   The Predictive Analytics Reporting (PAR) framework provides actionable, institution-specifi c insight about 
what affects undergraduate student success and failure to member institutions from two- and four-year 
public, proprietary, traditional, and progressive institutions. The institutions then exchange information 
about the tools and practices that they have found measurably improve student outcomes. Collaboration 
and leadership are vital to the identifi cation and use of those tools and practices. 

•   Viewing normalized data through a multi-institutional lens and using a common set of measures with 
common data defi nitions leads to insights that are not available when looking at records from a single 
institution.

•   PAR helps members eliminate redundant programs, understand the scale of their programs, match inter-
ventions with the causes of student academic risk, measure the impact of student-success programs, and 
respond to budget cuts with informed decisions.

•   PAR also helps member institutions remedy their local data problems; organize data across silos; uncover 
gaps, errors, and overlaps in student-data elements; and compare themselves to other campuses.
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SCALING STUDENT
SUCCESS WITH
PREDICTIVE
ANALYTICS

M
etrics currently used to describe and compare 
the performance of colleges and universities in 
the United States do not include the post-tradi-
tional students, instructional methods, business 
models, and data resources that distinguish 

contemporary higher education. This defi ciency has led to 
the development and launch of a massive data initiative that 
uses predictive analytics to track patterns of momentum and 
loss for all types of students in the US postsecondary sys-
tem. 

This initiative, named the Predictive Analytics Reporting 
Framework (PAR), is providing insight into the performance 
of a wide variety of student types, including part-time 
and adult students, all of whom are more likely than full-
time, residential students to pursue degrees and certifi cates 
through for-profi t and alternative delivery models such as 
online and competency-based learning programs. But PAR 
is a data resource for analyzing traditional as well as non-
traditional student populations.

By showing non-traditional and traditional students 
together in the same data set, with a focus on outcomes 
achievement, PAR has also started to identify potential 
improvements to federal data collection and statutory disclo-
sure and reporting requirements. Current student progress 
scorecards often focus on the traditional college student: 
they are based upon the records of students who are attend-
ing college for the fi rst time, are going to school full-time, 
and are living on campus. 

PAR focuses on outcomes data for all students, includ-
ing those who are non-residential, part-time, in the military, 
or completing progressive programs at a distance or online. 
This refl ects the legitimacy of all segments of the higher 
educational student population as participants in the pursuit 
of a college education. But perhaps of greatest potential 
value is PAR’s current work to determine the effectiveness of 
interventions that aim to keep students in college.

PAR’S HISTORY

PAR began as a big audacious idea back in 2010, when 
members of the Western Interstate Commission for Higher 
Education’s (WICHE’s) Cooperative for Educational 
Technology (WCET) began speculating about the value of 
using predictive analytics to address the ongoing problem 

of student attrition in US postsecondary education. Despite 
much investment in strategies designed to increase student 
success, postsecondary education completion rates have 
remained virtually unchanged for the past 40 years. Of all 
students who enroll in postsecondary education, less than half 
(46.1 percent) complete a degree within 150 percent of “nor-
mal time” to degree (Knapp, Kelly-Reid, & Ginder, 2012).

At the time, WCET members were particularly interested 
in what could be done to improve the retention and comple-
tion rates of online students. While online learning offers a 
legitimate path for pursuing a college education and provides 
students with a convenient alternative to face-to-face instruc-
tion, it has even lower retention and completion rates than 
traditional programs. 

PAR began with six forward-thinking postsecondary 
institutional partners contributing anonymized and de-
identifi ed student and course data into a dataset managed by 
WCET, which built predictive models, managed the data, 
and directed all project operations (Ice et al., 2012). These 
early collaborators determined the factors contributing to the 
retention, progression, and completion of online learners. 
Their specifi c purposes were to reach consensus on a com-
mon set of variables for constructing the predictive models 
and conducting analyses, as well as to explore the advan-
tages and disadvantages of various statistical and method-
ological approaches to assessing factors that contribute to 
student retention, progression, and completion.

Predictive analytics are methodologies, data, statistical 
algorithms, and machine-learning techniques to identify 
the likelihood of future outcomes based on historical 
data (http://www.sas.com/en_us/insights/analytics/
predictive-analytics.html). They have been used for 
business intelligence and data mining in a wide variety 
of commercial and governmental settings over the past 
decade. They are increasingly being used in educational 
settings to anticipate future opportunities or to remove 
barriers to success by fi nding students at risk of drop-
ping out of college.

PAR fRAmewORk fOunding And 
imPLementAtiOn PARtneRs

2011-2014

American Public University System*
Ashford University
Broward College
Capella University
Colorado Community Colleges Online* 
Excelsior College
Kaplan University
Lone Star Community College System
Northern Arizona University
Penn State World Campus
Rio Salado College*
Sinclair College
Troy University
University of Central Florida
University of Hawaii System*
University of Illinois-Springfi eld*
University of Maryland University College
University of North Dakota
University of Phoenix*
Western Governors University

* = Founding Partner
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With the results of this initial study as evidence, in the 
two years that followed the PAR team refined its predictive 
modeling and descriptive benchmarking efforts, adding14 
colleges and universities to the collaborative and inserting 44 
more variables into the dataset. 

Then PAR developed 1) institutional models for finding 
students at risk; 2) national benchmarks showing compara-
tive outcomes data; and 3) a platform for inventorying, 
tracking, measuring, and managing interventions to enhance 
the likelihood of student success. After receiving three 
research grants from the Bill & Melinda Gates Foundation 
between 2011 and 2014, PAR conducted rigorous develop-
ment, testing, and evaluation of its predictive models, bench-
marks, and intervention return-on-investment (ROI) tools. 

In 2014, PAR added 18 self-funded institutions to the 
collaborative to explore the feasibility of measuring the 

effectiveness and impact of IPAS (integrated planning and 
advising) platforms. IPAS is an acronym used to describe the 
category of technology and applications related to academic 
planning and advising. This includes but is not limited to 
watchlists, academic planners, program planning and path-
way applications, and career-counseling platforms.

Through a collaborative research effort with the American 
Institutes for Research (AIR), in 2015 another 12 institutions 
joined PAR to consider extending current NCES academic 
program attributes and to evaluate how for-profit institutions 
differed on program and student-specific data points. 

PAR separated from WICHE in January 2015 and became 
a self-standing, non-profit provider of analytics services. PAR 
is now included among the Institute for Higher Education 
Policy (IHEP)’s PostsecData Collaborative National Voluntary 
Data Projects. Gartner Research (2014) observes that PAR is 
distinguished from the many data-analytics models emerging 
in the education domain by its common, openly published 
data definitions and student-success frameworks. 

PAR further differentiates itself by connecting predictions 
of risk to interventions that have been shown to work with 
specific risks associated with specific students at specific 
points in the college-completion life cycle, as measured by 
improved retention. As Bloemer et al (2014) note, the iden-
tification of students at risk is of greater value when tied to 
interventions that have been empirically shown to mitigate 
risks for “students like them” at specific point of need.

Benchmarking is the process of comparing one’s 
performance metrics to those of the best-performing 
other enterprises in order to identify the practices that 
have generated those results. In postsecondary educa-
tion, benchmarking compares an institution with others 
sharing similar characteristics on dimensions of perfor-
mance and efficiency or on overarching outcomes such 
as student progress and completion. 

PAR OutcOmes BenchmARks

D
ow

nl
oa

de
d 

by
 [

4.
14

.2
35

.3
0]

 a
t 1

1:
26

 1
7 

A
ug

us
t 2

01
7 



www.changemag.org 55

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

hOw PAR OPeRAtes

PAR currently works with approximately 2 million ano-
nymized student records and 20 million institutionally de-
identified course-level records from more than 350 campuses 
among its members. It provides actionable, institution-
specific insight about the factors that affect undergraduate 
student success and failure to member institutions from 
two- and four-year public, proprietary, traditional, and pro-
gressive institutions. Participating institutions then exchange 
information about the tools and best practices that they have 
found measurably improve student outcomes.

While attention was initially paid only to online students, 
it became clear in the first few weeks that any study focused 
on student success would need to deal with the needs of all 
students, not just those who took advantage of technology-
based course delivery. The sample now includes the records 
of all students, including those from on-the-ground, blended, 
and online programs who attend member institutions. 

PAR focuses on 77 student variables that are available for 
each student in the massive data set. Viewing normalized 
data through a multi-institutional lens and using complete 
sets of undergraduate data based on a common set of mea-
sures with common data definitions (find them at https://
community.datacookbook.com/public/institutions/par) leads 
to insights that are not typically available when looking at 
records from a single institution.

 PAR’s institutional members gather data according to the 
PAR Framework’s common data definitions and detailed file 
specifications. Before submitting data, institutions remove 
any personally identifiable information and replace it with a 
PAR student ID. Institutions maintain a translation table of 
their internal IDs to PAR Student IDs, which is used to re-iden-
tify those students after the data have been analyzed by PAR.

PAR puts the data through more than 600 quality-
assurance tests before including them in its Amazon Web 
Services-hosted data warehouse. The data are then analyzed 
to develop institution-, program-, course- and student-level 
descriptive analytics and predictive insights displayed in 
predictive-analytic dashboards and in national-benchmark 
reports built using SAS Visual Analytics (a choice made 
thanks to unlimited institutional visualization software 
licenses at PAR member institutions). The members provide 
incremental data updates at the end of each term/course-
enrollment period to measure changes over time, evaluate 
the impact of student-success interventions, and enable the 
predictive models to be fine-tuned.

PAR’s data experts work with member institutions, provid-
ing individualized support for gathering, understanding, and 
delivering longitudinal student-level data from across institu-
tional systems, using a well-validated set of data definitions 
and file specifications. The processes and support—com-
bined with scalable, automated quality-assurance tools—

PRedictORs: LeARneR chARActeRistics
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•   understand the scale of their student-success programs. 
Many such initiatives are upside-down in terms of the 
institutional resources attached to the program relative 
to the number of students served. The SSMx helps insti-
tutions right-size their investments to the student need 
and potential impact on retention and graduation.

•   match interventions with the causes of student academic 
risk. Together with PAR predictive models (customized 
for each institution) that identify which students are 
at risk and why, the SSMx specifies which risk factors 
lack any interventions. For example, while low GPA and 
course withdrawals contribute to student attrition, many 
campuses lack initiatives that flag and address those 
behaviors.

•   measure the impact of student-success programs. 
Even at the most data-driven institutions, only about 
10 percent of the intervention programs are evaluated 
for effectiveness—millions are invested campus-wide 
with only a limited understanding of their ROIs. The 
SSMx enables institutions to measure the investment 
and number of students reached for every intervention. 
More importantly, PAR analysis measures intervention 
effectiveness. Readers are encouraged to navigate to the 
middle of the web page at http://www.parframework.
org/video-testimonials, where they can view videos of 
PAR members reflecting on their PAR experiences.

•   respond to budget cuts with informed decisions about 
the fat vs. bone. With a comprehensive understanding 
of programs and their impact, institutions can make 
informed decisions on how to eliminate waste and 
redundancy during times of budget contraction with an 
assurance that they are cutting the right programs.

guide member institutions in crafting and delivering accurate 
and meaningful student-level record sets. Throughout the 
process PAR data managers help college and university staff 
diagnose and correct cumbersome and potentially costly 
institutional data issues that can impede correct reporting, 
insight, and access to funds based on performance funding 
and student financial and veteran aid.

PAR’s framework for gathering student-level data based 
on common definitions helps member institutions isolate 
and remedy their local data problems, such as anomalies in 
student-cohort reporting. It helps them organize data across 
systems and silos in order to create longitudinal student-
level record sets using common definitions and data types. 
For instance, PAR helps campuses improve the capture and 
reporting of student military and veteran statuses across the 
multiple systems where those data are recorded. In this way, 
institutions can uncover gaps, errors, and overlaps in student-
data elements and make campus-level comparisons possible.

Linking PRedictiOns tO ActiOn

PAR’s openly published data framework and the PAR 
Student Success Matrix (SSMx) application use a validated 
mechanism to inventory student-success activities across 
the institution (see below for a sample of typical predictors). 
In working with member institutions, PAR staff has found 
between 80–100 student-success services in effect at any one 
time on any given campus.

The PAR SSMx helps institutional members

•   eliminate redundant programs. Most campuses find that 
from 10 to 30 percent of their intervention programs are 
serving the same audience and goal.

PAR cOmmOn dAtA eLements
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encouraged participants to share problems, ideas, and chal-
lenges, thereby contributing to the larger national conversa-
tion about what data can tell us about student success and 
how to promote it.

Research
Focusing on research questions kept our efforts targeted 

on the declared goal of improving student success. By start-
ing this work as a research project, we were not driven by the 
kinds of demands faced by commercial entities that need to 
respond to shareholder or investor requirements. 

We focused instead on issues of academic progress, reten-
tion, and completion that we could generalize to all students 
regardless of their age; their enrollment status; whether they 
were taking blended, online, or on-the-ground courses; or 
whether they attended a for-profit or a not-for-profit institu-
tion. This was possible because of the common definitions, 
the focus on generalizability and replicability, and the ability 
to openly share our work.

PAR student success mAtRix

Prediction and Intervention
Predicting who and why someone is at academic risk is 

necessary but insufficient for responding to the complexities 
of postsecondary student success. Predictions that are not 
linked to treatments that have been shown to make a differ-
ence for the diagnosed risk are empty exercises. 

The development of the SSMx was a direct response to 
questions we received from our institutional members when 
we shared the results of the predictive analyses telling them 

RefLectiOns AfteR fOuR YeARs in the dAtA 
tRenches

Collaboration
All of the institutions involved with PAR were acknowl-

edged innovators, with at least 10 of the founding 16 mem-
bers already involved in exploratory to advanced predictive-
analytics efforts on their own. But each also recognized the 
power of collaboration at a time when postsecondary educa-
tion is being held to higher levels of accountability by many 
more stakeholders than in the past.

Founding partners also saw safety in numbers while try-
ing to change the conversation about the value and impact 
of programs serving online, part-time, transfer, and non-
traditional students at for- and not-for-profit institutions. 
Predictive models that were localized to each institution but 
normed to the aggregated dataset gave institutions a chance 
to compare and contrast their programs in ways they had 
never been able to do before and thereby enabled bench-
marking. Having a shared mission of improving student suc-
cess, regardless of the kind of institution or the source of its 
funding, has continued to serve the collaborative.

The support of senior leadership increased the chances 
of PAR participation and assured participants that the time 
spent on doing this work was viewed positively. Having the 
support of a chief information officer enabled them to com-
plete essential operations such as securing access to data sets 
and ensuring that timely data pulls remained a priority.

The founding partners were essential for validating the 
methods and models used for building scalable, repeatable 
tools and models. Doing the work in public built trust and 

inteRventiOn cOveRAge And gAPs
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which of their students were likely to be unsuccessful in vari-
ous courses and programs. Before we undertook this work, 
few institutions inventoried the interventions they had used to 
improve student performance, persistence, retention, and com-
pletion at various points in the course-completion life cycle.
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Resources

While data professionals will be needed to help construct 
new modeling and analysis techniques for the future, every-
one on campus—advisors, faculty, administrative staff, and 
students—needs to increase their fluency with data-driven 
decision-making if we are to achieve institutional improve-
ment and student success.  C
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