
Why Early Warning Indicators?
Performance Management and the 

“Science of Data”



What do these organizations have in 
common?
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• Internet-based movie rental

• New approach in an established industry

• No physical stores

• No time limit on rentals

• Less expensive

• Customer centered
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• Long established franchise

• Consistently high performance

• One of least expensive teams

• Strong manager

• Outstanding players
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• Public sector, non profit

• Led by a university professor

• Respected as groundbreaking leader in health 
care

• Considered a “market rebel” as a radical 
innovator
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What do these companies have 
in common?

Achieved outstanding results 
by using data to manage 

performance!
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• “Netflix uses data to make 
decisions moguls make by gut.”—
Netflix Board Member

• Took the barriers everyone else 
saw (distribution and late fees) 
and turned them to advantages 
by mining data to understand 
customers, viewing habits, 
preferences, etc.

• Analytics permeates every aspect 
of the business, from the 
boardroom to the mail room.

Beyond Descriptive

• Why is this happening?

• What if these trends 
continue?

• What will happen next?

• What’s the best that can 
happen?

How Data Helped Netflix beat Blockbuster 
(Competing on Analytics)

“Analytics” is a subset of 

“business intelligence”, 

which also includes data 

access and reporting.
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• In 1995, owners slashed the 
budget for player salaries

• Led to the trade or sale of 
many top players to other 
teams

• Started using 
unconventional metrics to 
identify high value but 
lower salaried players

• New “sabermetrics” 
methods widely used to 
identify talented players

• Sabermetricians question traditional 
measures of baseball skill. 

• For instance, they doubt that batting 
average is useful because team 
batting average provides a relatively 
poor fit for team runs scored.

• Runs win ballgames, a good measure 
of a player's worth is his ability to 
help his team score more runs than 
the opposing team, on base 
percentage.

• Runs created and win shares or total 
player rating—are usually phrased in 
terms of either runs or team wins.

How Data Helped the Oakland A’s Redefine 
the Game of Baseball (Moneyball)
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• Alarm at morbidity 
rates in hospitals

• Analytics by Harvard 
researchers led to 
identification of six no-
cost actions hospitals 
could take to save at 
least 100,000 lives per 
year

100,000 Lives Campaign


Deploy Rapid Response Teams


Deliver Reliable, Evidence-Based Care for Acute 
Myocardial Infarction


Prevent Adverse Drug Events (ADEs)


Prevent Central Line Infections


Prevent Surgical Site Infections


Prevent Ventilator-Associated Pneumonia

How Data Helped IHI Save 100,000 Lives 
(Market Rebels)

This led to the nationwide 
“Wash Your Hands” campaign 

to generally prevent 
infections.



Definitions

• “Performance Management”: 

– Improving organizational outcomes through 
effective use of data 

• “Science of Data”

– Linking data to action

– Linking action to results

• “Early Warning Indicators”

– Factors that enable early intervention to change 
predicted outcomes
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 Analyze data

 Use data to set targets

 Align action with targets 
(select and implement 
appropriate interventions)

 Monitor progress (“leading 
indicators”)

 Measure outcomes 
(“lagging indicators”)

Using Performance Management and the 
Science of Data for Continuous Improvement



Early Warning Indicators as Leading 
Indicators in Education

• What research says about EWIs

• Which EWIs are used and why

• Where they have been used (e.g., Chicago, 
Philadelphia)

• Example of how a district used them to 
increase on-time graduation
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Reflection
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• Please take two minutes to jot down what you 
believe the two most important early warning 
indicators might be for high school graduation.

• Take two minutes to share these with the 
person sitting next to you.
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Challenge Facing Texas: Low on-time College Graduation at 
17.9%

100% 
(303,371)

89.0%

67.6%

18.6%

13.8%

n/a

1.3%

4-Year School Other Certificate

7th grade (FY 1998)

Enrolled in 8th grade (FY 1999)

Graduated High School (FY 2002-2004)

--205,080 students

Enrolled in Higher Education
(in-state)

17.9% Graduated 
(on time and in state) 54,303

14% lost ……

18.4% lost……

19.6% lost……

30.1% lost……

Source: Texas Higher Education Coordinating Board; Texas Education Agency; and National Student Clearinghouse; 

THECB govbusinesscouncil98bygeneth.xls

FY 1998 7th grade cohort tracked through FY 2009 Higher Education

86.0% Enrolled in 9th grade (FY 2000)

Loss Beginning in Middle School

29.4%

2.8%

2-Year School
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100%

64%

21%

15%

5%

14%

7%

3%

4-Year School 2-Year School

Started 9th grade

Graduated High School

Entered College

Returned Sophomore Year

8% Graduated

36% lost……

29% lost……

13% lost……

14% lost……

Source: Complete College America (2010). Texas Alliance of states. Retrieved from http://www.completecollege.org/docs/Texas.pdf

on time 150% time (on-time not available)

Pipeline reflects high school graduation, college-going, 

college retention, and college graduation rates

Challenge Facing Texas: Low on-time College Graduation at 8%

http://www.completecollege.org/docs/Texas.pdf
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• Early research indicated that a wide-net approach using 
demographic characteristics may yield poorer predictions 
than academic factors (Gleason and Dynarski 2002)

• Fall River Study (Roderick 1993) began to look at longitudinal 
cohort analysis to strengthen prediction.

• Consortium on Chicago School Research (CCSR) 
– On-track to graduate indicator (end of 9th grade)

– Of students entering high school in 2002, 81% of on-track students 
and 22% of off-track students graduated on-time

– The percent of students identified as on-track fluctuated between 
57% and 64% between 2002-2009

Early Warning Indicator Research
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• Philadelphia Education Fund and The Johns Hopkins University 
– Followed almost 13,000 6th graders in Philadelphia from 1996 to 2004

– Found four predictive indicators (the ABCs – attendance, behavior and 
coursework)  

– These indicators identify 60% of the students who will not graduate 
from high school (Belfranz, Herzog, MacIver 2007)

• “The power of early-warning indicators lies in the willingness 
and capacity of school leaders and educators to transform 
insightful data into strategic decision making that leads to 
improved student outcomes” (p. 1; Pinkus 2008).

Early Warning Indicator Research

Source: Balfanz, R., Herzog, L., and Mac Iver, D. J. (2007). Preventing student disengagement and keeping students on the graduation 

path in urban middle-grades schools: Early identification and effective interventions. Educational Psychologist, 42(4), 223–235; Pinkus, L. 

(2008). Using early warning data to improve graduation rates: Closing cracks in the education system. Washington, DC: Alliance for 

Excellent Education. Retrieved from http://www.all4ed.org/files/EWI.pdf
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• Serves as one activity to help improve college 
readiness—focused on middle and high school

• Serves more than 2 dozen Texas districts, 
representing more than 1.2 million (25%) students 
in the state

• Centered around 4 primary areas:

– Understanding research and its practical application

– Using longitudinal data sets

– Building a community of practice

– Developing district capacity to conduct research 

Texas Consortium on School 
Research



• Built upon the work from CCSR to create the On-
Track Indicator

• Replicated study for five Texas districts using district 
raw data for IES report

• Replicated for 18 districts using PEIMS Edit+ data

• Recent webinar recommendations to add additional 
factors to the analysis

Texas Consortium on School 
Research
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Early Warning Indicators ─Accuracy of Prediction 

Calculating the on-track indicator for graduation: 

Credits earned in grade 9 and core course failures

Source: Allensworth and Easton (2005). The on-track indicator as a predictor of high school graduation. Chicago: Chicago Consortium  on 

School Research. Retrieved from www.consortium-chicago.org/publications.
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Early Warning Indicators ─Accuracy of Prediction 

On-track indicator results for Texas’ 2004/05 grade 9 cohort

29% 14%
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Note: Totals may not equal 100 percent due to rounding.

Source: 2004/05 PEIMS data accessed via the Education Research Center at University of Texas at Dallas.



So What? Now What?

• So what do the data tell us?

• Now what are we supposed to do about it?

– How to put them into practice

– How to use them in a continuous improvement 
process

• Answering these questions led us ask more 
questions about how data impacts practice, 
and eventually to development of tools.
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How CPS Used the On-Track Indicator

• Freshman Watch List—entering freshman with low 
8th grade test scores, high absenteeism and discipline 
referrals 

• Freshman Success Report—Through first semester of 
9th grade

• On Track Report– end of 9th grade report

• Credit Recovery Report—ongoing to show progress 
of students

• Cross-tab On Track with 4 Year Graduation Rate to 
demonstrate outcomes
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Statewide Tools for Teaching Excellence 
Project

24

• A “performance management” project, funded by 
the Michael & Susan Dell Foundation, involving five 
Texas districts.

• Purpose was to create a common set of indicators, 
dashboards and tools (EWI system).

• Research extended the work into practice and added 
additional functionality to the system.

• Result is a tool available “license-free” for Texas 
Schools.

• Tools will be incorporated into TSDS.



How PM Village™ Implements PM and the 
“Science of Data”

• PM Pathways™:

– Data Analytics: Leading and Lagging Indicators

– Intervention Clearinghouse: Searchable by key indicators

– Implementation Monitor: Researcher-developed tool to 
rigorously evaluate progress and success

• PM Academy™:

– Professional development: In person and on-line

• PM Village™:

– ά/ƻƳƳǳƴƛǘȅ ƻŦ tǊŀŎǘƛŎŜέ:  In person and on-line
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Web-based Tools
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Educator Resources

Community of Practice

Professional Development
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Leading Indicators (early 
warning)

 Daily Attendance
 Discipline referrals
 Course Failers
 Algebra 1
 On Track to Promote
 On Track to Graduate
 Advanced Course Enrollment
 Formative Assessments
 Teacher Absenteeism
 Early Reading Readiness
 Grades

Lagging Indicators (outcomes)

 Annual Attendance
 Graduation
 Mobility
 TAKS
 Teacher Turnover
 Advance Courses
 Progress of Prior Year TAKS Failers
 Grade Retention
 College Readiness

PM Village Indicators
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Link Data to Action
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Link Data to Action
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Link Data to Action
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Link Action to Results



The Iterative Process of Continuous 
Improvement

• Actions in each cycle dependent on knowing 
results from previous cycles

• Two keys to unlock power of data:

– Using the Science of Data effectively is a major key 
to improvement

– Leadership that is committed to implementing the 
Science of Data is the other key
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Assess Your Readiness

• Do you have data organized 
and managed for easy 
access?

• Do you know what 
interventions are being 
used in schools?

• Do you know whether your 
interventions are 
successful?

What is the Capacity of Your District?

PERFORMANCE MANAGEMENT MATURITY 
MODEL
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For further information:
www.pmvillage.org/resources

for this presentation

Kathleen Barfield

Executive VP, Edvance Research, Inc.

(210) 558-4103 or 
kbarfield@edvanceresearch.com

Questions?
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http://www.pmvillage.org/resources

