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Abstract

Educational organizations can help improve student outcomes by
connecting data systems and discovering new intelligence. This
intelligence will help schools, boards, districts and departments
deliver smarter education by identifying patterns, intervening
with struggling students, following student lifecycles, improving
curriculum, developing teacher skills and improving the many
other factors that contribute to student success.

Overview

In many countries, primary and secondary educational reform is
more the norm than the exception. On England’s ongoing
educational tinkering, one education expert complained:
“Politicians here seem to think that a day without an education
announcement is a day wasted.”! While reform continues apace,
the education world’s beacon of student success is, ironically,
Finland: a country that chose a direction for education 30 years
ago and has not deviated since.

Politicians may debate and budgets fluctuate, but school staff
soldier on, doing what they must to help kindergarten to grade
12 students succeed. But despite ongoing reform and teachers’
best intentions, educational outcomes are declining in many parts
of the world. While high school completion in the U.S. has crept
steadily up over the past 30 years,’ college and university
professors attest that many students now graduate without the
required level of writing and math skills. Opinions differ on why
this is so.

Fortunately, technology is now supporting the intuition and
experience of educational experts. Analytics and performance
management software is helping schools spot patterns, identify
critical thresholds and monitor for signs of struggle. This new
intelligence is helping schools take advantage and make sense of
their rich data to monitor performance levels against scarce
funds, all the while freeing up principals to lead and teachers to
teach.

This paper looks at the different ways in which educational
organizations are using analytics to make wise decisions and act
quickly to achieve their most important goal: student success.

Business problem

While teachers, schools, boards, districts and departments are
held accountable for student performance, little hard information
is available to meaningfully change outcomes. What are the
factors driving success and failure? Do they differ from place to
place, or from grade to grade?

Most educational organizations, having always focussed on
education and less on business processes, tend to be ill equipped
to gather and analyze data or report on it internally or externally.
Spreadsheets and paper-based data, silos and manual linkages
between student, instructional, financial and human resources
information all preclude the monitoring and reporting needed
for this level of performance knowledge.

Educational intelligence

But for many institutions and departments, answering questions
on educational performance is getting easier as they supplement
the intuition and observations of experts with new intelligence
gleaned from their rich store of data.

IBM® is helping education providers in California collect and
report on statewide educational information and follow key
indicators. It is helping North Carolina and China improve
access to education through distance-learning portals that
provide the same opportunities to all students, whether rich or
poor, rural or urban. It is helping New York City parents access
their children’s school records online through ParentLink.

This is smart education. It includes:

+ Interconnecting data from disparate systems.

« Analyzing key factors from the student level all the way up for a
broader view.

« Establishing persistent student records throughout the
educational path.

+ Running predictive analytics to model curriculum, discipline
events and attendance.

+ Using this insight for action, such as for preventing high-risk
student drop-out.

+ Ensuring all students are meeting expectations.

+ Helping struggling students before they fall behind.
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Bringing together such data as student results, attendance,
discipline incidents, teacher qualifications, program spending,
and curricula is the first step. Understanding the relationships
among these areas is the next. This new intelligence can back up
the voice of experience, help uncover surprising insight and
guide planning for student success.

Business drivers

Boards and districts can start solving the puzzle of success and
failure by combining and analyzing their own data and asking
such questions as:

+ Which programs or other factors tend to lead to student
success?

« What are the leading indicators of low performance?

+ How do assessment results relate to discipline events?

+ Does attendance factor into standard test performance?

+ How do standardized test results relate to classroom grades?

+ Which investments are improving results and how much more
can we invest?

Answering questions from a wide range of areas, from student
performance through attendance, teacher development and
expenditures can help provide the insight needed to keep what
works and make meaningful changes to what does not.

Overall performance

Performance management systems provide powerful analysis and
query tools that help answer these kinds of complex questions
involving multiple variables. By combining and analyzing
multiple dimensions from different realms, education
organizations can start to see the cause and effect behind
performance results. Historical data tracking can show how
results are trending over time.

While analysis and query open the door to deeper understanding,
scorecards are a way of combining different kinds of high-level
information for monitoring goals and tracking results at a glance.
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This scorecard lets districts follow such critical metrics as pnzfresy against
strategic goals, spending and attendance, and drill down to details on each
7metric.

Student performance

When schools can view the performance of students and groups
across multiple testing events, they gain insight. When they can
compare student, school, district or board and national marks,
when they can view and track progress by cohort, teacher, course
or program, they gain insight. Finding insight in performance
information can help unlock student potential.

Records for individual students containing marks and
standardized testing results over a number of school years can
give teachers or analysts valuable information on a student’s
progress and trends, class versus test results, and most and least
proficient subjects. Different levels of security access can allow
students and parents to view their information when needed.
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A student performance record comparing report card marks to standard test
marks.

Class and curriculum performance

With individual student performance records combined, teachers
can understand how their students are performing in comparison
with other students in different classes or schools. This view
helps them make informed decisions about what is working in
the classroom. Using such quantifiable information, teachers can
collaborate effectively to replicate and standardize classroom
success.

Using performance management, principals can rapidly identify
classrooms that are succeeding and those that are struggling.
They can take steps to copy successful programs in other
classrooms. Parents can understand how their children are
achieving in relation to their peers and how the school district is
meeting their needs.

CRCT Class Growth with Grades
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Teachers can view math peg‘omzmce for their class, sorted by name, to see
year-over-year progress and identify students whose results are trending
down.

Attendance and interventions

Repeated absences and disciplinary actions can be leading
indicators of falling performance results. The ability to analyze
these patterns in individuals, classes, schools or districts can help
schools take immediate remedial action to address what could
become a serious problem. They can plan for and put in place
proactive intervention strategies to restore students’ attendance
and get them back on track for learning.

Spotting absence problems can also help schools alert parents or
guardians who may be unaware of the growing absences of their
children. By involving parents, the remedial action becomes
stronger.
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Follow students with multiple absences to find patterns and determine the
appropriate intervention.

Combine views of attendance patterns with other behaviour

incidences and disciplinary actions to gain a big picture of a

school or district. As a leading indicator of a safe school and

student success, this picture needs careful monitoring.

View attendance and incidence by school as a leading indicator of perfor-
mance and school safety.

Monitoring the exceptions

Beyond the average primary and secondary student lay those who
fail and those who excel beyond their level. Students falling
behind and students speeding ahead both need early intervention
in order to, respectively, mitigate failure and encourage a
continued interest in learning.

While good teachers and principals can instinctively spot these
students, they too often lack the time and resources to follow an
individual student’s progress across subjects from year-to-year in
relation to his-or-her peers. Monitoring performance thresholds
for these exceptions at the district or board level can help back
up teacher instinct and ensure these students do not fall through
the cracks.
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For the sake of policy and curriculum planning, it is important
that schools understand the reasons behind exceptions. Leading
indicators of low performance, such as disciplinary actions or
attendance patterns, do not always give a good indication of why
a student underperforms. At the same time, while it’s clear that
such factors as teacher excellence, a safe school and high
attendance all contribute to positive outcomes, what other local
or universal factors are at play? And how can schools ensure
these factors are all in place to get students on track to success?

When schools can identify the outliers and begin to determine
contributing factors, they can start to plan for proactive
intervention strategies.

Educating exceptional students is a big consumer of education
dollars. Education performance management can help schools
follow the success of these strategies, find what’s working and
what’s not, and compare special instructional programs to
determine relative effectiveness against spend. Then you can
back up your decisions to keep or scrap programs with hard data
and rigorous analysis.
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This report shows teachers and school officials the grade s students to monitor
by bighlighting those with the largest percentage drop in marks.

Finland: Beacon for education success

An analysis of Finland’s most recent PISA (Programme for
International Student Assessment) results highlights “only one
big policy element that could easily be replicated elsewhere: early
and energetic intervention for struggling pupils.”

“Iop of the class” The Economist June 2008

Reporting up, reporting out

Reporting of student performance at the department of
education or national level is a common requirement for
educational organizations. Whether a function of law, funding or
public relations, school boards and districts must be able to
gather and report test results, often by demographic slices such
as gender, economic status or language proficiency.

While some higher authorities may provide systems for student
results reporting, many boards and districts must take this task
on—not an easy one when spreadsheets and paper-based reports
are the norm.

Uniting student performance in a data warehouse can lend
consistency and accuracy to this mountain of data. An
educational performance management system can ensure a
unique and individual record for every student, linking all
information from results to attendance. Such a system lets
analysts drill into special population segments or explore
individual attributes. They can analyze processes or understand
factors in the success or failure of an educational initiative.

Educational performance management helps make mandatory
compliance reporting significantly easier, especially as it relates
to obtaining state and federal funding.
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Combine reading and math results from all district schools across all
demographics for reporting at the state, provincial or national level.

Gathering results

Data gathering and reporting at the department of education
level can also be fraught. A single department may need to link
up data from many districts, each in a different data format.
Comparing apples to apples becomes virtually impossible.

Using a performance management system, different data types
from the various districts can feed into a single, integrated
reporting environment at the state, provincial or national level.
"This means that the department of education can accept multiple
formats of input data and begin to see results quickly.

Administrators can quickly report on and analyze student and
school results across the department. This helps validate
spending decisions and focus attention where it is needed.
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This scorecard gathers district school results and allows drilling into
individual areas.

Student information

With a record for every student, teachers and schools can easily
find critical information on students, and can combine and analyze
student groups in terms of results, demographics, attendance or
any other dimension. Schools can assign any number of attributes
to a student, such as gender, ethnicity, marks or region.

Student Detail

JACKSON, ERIK District ID: 784121660 StateID: 2520715300
Student Demographics
Gender Date of Bith GAT Ever GAT Ethnicity FARMS Ever FARMS SPED Ever SPED LEP Ever LEP

F 2/20/98 Black F ¥ N N
Migrant  Immigration Parent Primary Secondary Homeless 504 506 Titledl
Hag Status Language: Language Language Elag Elag Hag  Elag

{Student Enroliment

Attends

Curent  Assigned
Smith M 29 617 617
Elementary
School
Schoal Year School Beqgin Date End Date Entry Status Exit Status Status Type
2007 Smith Elementary School 8/7/06 u
2008 Smith Elementary Schoal 8/7/07 c
Student Absence
Attendance Days # Days Absent Days Present Absence % Attendance %% Absent Type # Days Absent
180 2 159 uw [ n

tudent Behavior
Infractions Qccurrences

| R Occurrences | wu&mm;mmﬁl

Student records capture all information regarding each student,
including in this case a bigher than normal absence rate.
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Viewing student progress in terms of demographics can help
school officials plan programs to help groups that may be falling
behind.
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Analysis by such demographics as gender is made simple.

Standardized testing

Standardized and post-secondary entrance examinations are
fertile ground for performance management. Many of these tests
undergo continual adjustment to improve their effectiveness at
testing knowledge and understanding. With test questions and
results from multiple years across multiple students united in a
single dimensional database, much can be analyzed, changed and
tested.

Test results can be united and segmented for analysis over a
larger area or time period. Analysts can:

« Track performance progress against goals over time.
Compare results of common demographics across districts or
boards.

+ View a single student’s results across multiple tests.

Identify student populations that need extra tutoring.

Developing teachers

Among the factors affecting student performance, teacher
performance is high on the list. A teacher’s satisfaction and
qualification can play a major part in the effect that teacher has
on students.

When schools can tie student and teacher information together,
they can see how teachers are performing in relation to their
peers within the school, the district or board, the county,
province or state, or nationwide. Lower performance across a
standard curriculum may indicate problems with the curriculum
itself.

One of the most useful applications of tracking teacher success is
being able to understand what teacher qualities and qualifications
lead to student success. When this is well known, within a region
or a school, all teachers have the opportunity to adopt these
qualities and replicate these qualifications in their own careers.

Teachers are sometimes called upon to teach courses or groups
they are not qualified to teach, creating undue stress in the
classroom. Determining where they are falling behind can help
teachers direct their careers appropriately, finding the best
training options to enrich both their own and the students’
experience.
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Janes, Shitlzy 3 a7

Staff Name Cert Area Desc. Cert Type Desc -1

Specialty Area K12 Instructional Leatler License (9 ¥r)
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McAlister, Carol 0 460 Substandard License, 1 Y1
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Secondary 7-12

Location: ALTAVISTAMIDDLE
Staff Name Cert Type Cat  CertType  Cert Area

Key cat

Cert Area Desc Cert Type Desc

Bradley, Anita 3 a7 Secondary 712 Instructional Leatler License (3 ¥r)
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Having teacher certification on hand can belp schools determine the best
qualifications for individual positions.
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Finally, just as districts and boards should track student
attendance as a lead indicator of low achievement, so must they
track teacher absenteeism as a leading indicator of low job
satisfaction and the effect of this on student success.

Following expenditures

Education budget planning can be challenging, given annual
budgets that ebb and flow with performance success and the
political tide. Tracking expenditures against budget throughout
the year can be further complicated by unexpected financial
outputs to respond to student performance issues.

Performance management systems include budgeting, planning
and forecasting tools that let organizations plan budgets and
follow expenditures throughout the year while making the
necessary budget adjustments. Organizations can even go beyond
basic budgeting and link budget planning to strategy and
measurement against goals. Or they may decide to track the
complex relationship between investment and performance by
tying financial data to the corresponding key performance
indicators.

One of the most critical questions in any educational
organization is whether you are funding the right programs.

When superintendents and administrators can see the results of
programs and the cost of these results—per student, per year, per
grade increase—they can make data-driven decisions about the
future of these programs. Simply put, cost effective and
successful programs get funded and replicated across the district,
while ailing, expensive programs get cut.

Furthermore, discontinuing programs with an ineffectual history
is much easier to justify when the decision is backed by the cold
facts.
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Track the progress of a key goal against the financial investment you
bave made in it.

The solution

The value of information

Teachers and school administrators need help in answering the
demands of governments, the public, students and myriad other
stakeholders. IBM Cognos® analytics and performance
management software is developed specifically for educational
organizations, and it helps them make sense of and report on
performance data, meet standards and answer reporting
demands.

Pre-built models, scorecards, reports and a warehouse were
created in partnership with education leaders and optimized for
educational organizations. You can choose modules relevant to
your current infrastructure and grow as needed. Flexible open
source technologies let you match specific needs and adapt to
new legislation or accountability changes.
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Fast insight
In three to five weeks, your organization can begin using Cognos
to:

1. Monitor key metrics with a scorecard. Whether your main
concern is grade 11 attendance, test results in language
immersion or disciplinary actions in your most vulnerable
school, you can set up your scorecard to follow the metrics
most important to your goals. Drill down from a metric to a
detailed report.

2. Analyze and report on trends across diverse areas. The
data uniformity in the Cognos system lets you understand
trends across complex data sets such as student results, finance
and staff training. It lets you communicate your findings in a
single report that can meet multiple user needs.

3. Match your financial resources to your goals. Cognos
budgeting and planning software lets you define goals, create
models and disseminate strategies. It lets you track the success
of programs against funding allocations.

Consistent data

Cognos performance management software unites data from all
of your current systems into one reliable, consistent and robust
dimensional data warehouse. It ties together disparate data
sources such as HR, finance, student information, assessment and
teacher certification. Departments of education using Cognos
software can integrate district data into their data warehouse for
analysis and reporting, whether from pre-built Cognos extracts
or local data systems.

Scorecards

Set your own key performance indicators to match goals and
measure your progress against them. You can drill through from
scorecards to further analyze the data behind your results.

Query

Easily query data to track trends, understand results and create
customized reports. Track individual students or groups of
students from year-to-year to determine how their performance
changes over time. Pinpoint where students are falling behind as
a group or as individuals and make instructional changes.

Security

Teachers, principals, administrators and even parents can access
information through the Web with complete security. Flexible
and robust security ensures that teachers can only look at their
students against an aggregate of classrooms in that grade, or that
parents only see the details on their child against an aggregate.

Timely information

Manually assembling information from various sources makes
educational reporting difficult and time-consuming. Cognos
makes it easy to create and share intuitive reports for automatic,
scheduled distribution. Accurate information on hand means
more time to analyze results and make sound instructional
decisions.
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Save time and effort
Cognos predefined education reports include:

Student profile

+ Basic and detailed summary

+ Student multi-test summary

+ Discipline history

« Current student schedule, downloadable

Standardized tests

« Student records with date, scaled score and level with
conditional highlighting

« Categories and demographics filtered on school, grade
or teacher

+ Performance level summaries

+ Current versus prior comparisons

Student performance

+ Aggregated performance reviews

+ Movement of students across standard testing performance
levels

« Graphical scatter-plot analysis

Attendance and behaviour

+ Enrollment reporting and analysis
+ Absence reporting and analysis

« Discipline reporting and analysis

Finance
+ Expenditures and encumbrances
« Revenue

Standard compliance reporting
+ Adequate yearly progress
+ Limited language proficiency programs

Detailed transaction-level reporting.

Conclusion

From the teacher to the department official, education experts at
all levels need access to interconnected and intelligent systems to
bring the highest quality of education to children. Most agree
that helping children reach their full potential in the education
system leads them to contribute to society in positive ways and
attain economic well-being.

Cognos and the Information Agenda: a roadmap for success
Ideally, educational organizations should follow a strategy in
setting up this information foundation. IBM’s Information
Agenda sets out an approach for defining and implementing an
information-led transformation within educational organizations.
With a proven track record of helping organizations quickly
adapt to unpredictable, up-to-the-minute changes, the
Information Agenda approach will help you develop a
customized roadmap in a matter of weeks.

Vital to this approach is IBM Cognos analytics and performance
management capabilities, including software and services that let
you make better decisions through planning, budgeting,
forecasting, measuring, monitoring, reporting and analysis
capabilities.

Smarter education

Approximately 4,000 school districts of all sizes and 18
departments of education worldwide rely on Cognos software to
track the performance of over 10 million students. Seven of the
top 20 school districts in the U.S. are monitoring, reporting and
improving results using Cognos.

"To find out more about IBM Cognos solutions for education,
visit www.ibm.com/cognos/education.




About IBM Cognos BI and

Performance Management:

IBM Cognos business intelligence (BI) and performance
management solutions deliver world-leading enterprise
planning, consolidation and BI software, support and services
to help companies plan, understand and manage financial and
operational performance. IBM Cognos solutions bring
together technology, analytical applications, best practices
and a broad network of partners to give customers an open,
adaptive and complete performance solution. Over 23,000
customers in more than 135 countries around the world
choose IBM Cognos solutions.

For more information
For further information or to reach a representative:

www.ibm.com/cognos

Request a call

"To request a call or to ask a question, go to www.ibm.com/
cognos/contactus. An IBM Cognos representative will
respond to your enquiry within two business days.

Cognos.
software
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