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Case Studies from State Education Agencies

This document features case studies from state education agencies (SEAs) about their use of 
education indicators, challenges experienced, and lessons learned.

Idaho Digital Learning Alliance: Incorporating Machine Learning to  
Identify Patterns
The Idaho Digital Learning Alliance (IDLA) was created by the Idaho State Legislature and Idaho 
educators to provide choice, accessibility, flexibility, quality, and equity in curricular offerings 
for all students in the state. IDLA provides online courses taught by highly qualified teachers 
and serves as the state’s eLearning expert for virtual education policy and implementation. The 
organization does not grant course credit or issue diplomas. Instead, it partners with 115 school 
districts to offer online learning opportunities for all Idaho students.

Introducing Machine Learning
IDLA’s key role is to provide supplemental course options for Idaho students. Because the 
organization makes these online courses available, LEAs do not have to create their own for 
students who need them. In an ongoing project, IDLA’s data experts have worked to create and 
test machine learning (ML) to identify students who might not be successful in IDLA courses. ML 
is a type of artificial intelligence (AI) that allows software applications to predict future outcomes 
by creating an algorithm based on patterns in existing data. When successful, these algorithms 
become increasingly accurate as patterns are reinforced with new information without being 
explicitly programmed.

The initial algorithm used information about student activity from the first 2 weeks of class to tease 
out potential predictors of success or failure. Consistent differences in patterns of activity between 
students who passed a course versus those who failed could help generate an early warning system. 
To summarize, if the predictors created by the ML model aligned with the related outcomes from 
the test data, that model could then be used in the future to identify students who are less likely to 
be successful in the course. 

Working Through the Development Process
As IDLA continued developing the ML model, it brought in computer science students from a local 
university to assist with the design. While coding the models that then produced patterns, the 
students needed to collaborate with the education data experts at IDLA. ML models can tease out 
potentially important information, but the way that ML is implemented is sensitive to the context 
of the data and how the data are generated and stored. To explain and draw meaning from the 
identified patterns, education experts need to collaborate with AI experts to examine the patterns. 
This analysis allows the team to distinguish between data that can yield a predictive pattern and 
data that are correlated due to mere coincidence. 

IDLA mitigated several challenges while developing the model. It found that protecting personally 
identifiable information (PII) can be more difficult when working with external entities. The team 
focused on data transport and data privacy, hashing user identifiers so that they could share data, 
have the data relayed back, and then reidentify the actual students.

Additionally, IDLA needed to change the rational data in its system into data that would be 
comprehensible to ML. The data needed to be serialized—or converted into a series of bytes 
represented by ones and zeroes. Serializing data that do not naturally lend themselves to a binary 
can be challenging. For example, the team needed to decide how to represent data points such as a 



Using Education Indicators: A Forum Guide for State and Local Education Agencies 2

grade distribution curve or age of students. Ultimately, some data were too inconsistent or difficult 
to serialize and had to be eliminated from the model. For example, “zip plus four” codes could not 
be serialized as zip codes without the additional numbers. 

Decoding the “Black Box” 
The algorithm used in the initial development was a “black box” predictor; that is, it enabled 
data experts to assess the model’s alignment with real-life outcomes, but it did not indicate which 
variables went into the model or how each was weighted. IDLA created a predictive black box using 
2016 data and found that it was 84 percent accurate in predicting whether 2017 students would fail 
a course. However, without being able to see what the barriers to success were, teachers could not 
receive useful information from the model. 

To address this issue, IDLA worked with Regional Educational Laboratory (REL)—Northwest to 
use traditional statistical analysis on the same dataset, hoping to identify the same patterns as the 
“black box” ML model. At this point, the team had an action plan for the data before they were 
analyzed. They considered three key aspects of the data: 

• outcomes (related to grades and academic results); 
• perception (how the student feels about their learning and self ); and
• behavior (activity data such as attendance or homework completion). 

Although these aspects might be expected to align, IDLA found that they did not. A student might 
get a good grade without the expected alignment in behavior or perception. The presence of all 
three data areas therefore makes the data actionable. IDLA leaders suggest moving away from 
identifying “struggling students” to instead focus on identifying useful interventions. This approach 
not only more accurately represents the data; it also allows teachers to consider the predictive data 
within a larger context when working with students. 

Lessons Learned
Throughout the ML development process, the IDLA team identified several key lessons. First, 
agencies must understand the intended use of the results before asking for or collecting data, and 
they must have an action plan. Making decisions about data use after the data have been collected 
does not work. 

Next, the team recommends the following four-step process:

1. Find data patterns. 
2. Analyze and predict why those patterns emerged. 
3. Test the pattern. 
4. Take action. 

Throughout this process, the data must be comprehensible to stakeholders who are not data 
experts. The data team is responsible for translating and clearly communicating the data. Everyone 
involved needs to understand the range of actions that can or should be taken. The data expert 
therefore provides key information and makes recommendations about which course to follow.

Finally, IDLA advises data teams to consider both leading and lagging indicators. When looking at 
the key three data types (outcomes, perception, and behavior), the team noted that outcome data 
almost always are lagging, but perception and behavior can be leading. As a specific example, the 
team found that one of the strongest predictors of outcomes was patterns of activity (behavior). The 
team looked at how activity related to the course changed over time for students and determined 
that this type of data was most useful after the first few weeks of class but before the end of the 
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semester. In short, interventions to encourage academic success will be most effective during the 
central weeks of a term. 

Moving Forward
IDLA is still working on its project to identify predictors of course success. After a proof-of-concept 
stage, the team will launch the solution once the data warehouse is complete. The team expects to 
continue to incorporate ML into the process and to have many more lessons learned after launching 
the solution. 

North Dakota Department of Public Instruction: Preparing Students for  
Post-Graduation Success
The North Dakota Department of Public Instruction (NDDPI) began reporting accountability 
indicators in fall 2017 through a public web portal (https://insights.nd.gov/education) made 
available through a collaborative partnership with North Dakota Information Technology. Since 
then, NDDPI has released the state’s ESSA accountability reporting annually, with periodic data 
updates and visualization enhancements that include several publicly available data downloads. 

Choice Ready Framework
The North Dakota PK-12 Strategic Vision Framework1 includes a goal to increase the number of 
students who graduate “choice ready,” which is based on the statewide Choice Ready measure. 
This framework helps educators ensure that all students leave high school with the essential 
skills necessary for life after K-12 education. The framework is intended to ensure students are 
prepared for success in whichever path they choose. To be considered Choice Ready, students must 
complete the Essential Skills indicator and two of the following three indicators: Postsecondary 
Ready, Workforce Ready, or Military Ready. NDDPI allows a Choice Ready designation at the time 
of graduation through a variety of means, including transcript designations, certificates, and other 
forms of recognition.

Designated school personnel complete the Choice Ready report annually for students enrolled 
in their respective high schools through a secure, user-authenticated data collection application 
within the North Dakota Statewide Longitudinal Data System (SLDS) Educator Portal. To ensure 
data privacy, only personnel with appropriate credentials and approvals can view student data. 
When possible, data are prepopulated, which minimizes the potential for human error and reduces 
the time required for school personnel to complete the report. Data contained in the SLDS can be 
used to automatically fill in 33 of the 54 Choice Ready indicators.

The initial list of Choice Ready indicators included the following:

• Essential Skills
 ○ 25 hours of community service
 ○ 2 or more years in organized cocurricular activities
 ○ 2 or more years in organized extracurricular activities
 ○ Demonstrated competency in 21st century skills
 ○ Work-based learning experience
 ○ Successful completion of a capstone project
 ○ Successful completion of an online learning course

• Postsecondary Ready 
 ○ Completion of a 4-year rolling plan
 ○ International Baccalaureate exam (4+)

1 North Dakota Department of Public Instruction. (2019). ND PK-12 Education Strategic Vision Framework. Retrieved 
April 1, 2022, from https://www.nd.gov/dpi/nd-pk-12-education-strategic-vision-framework.

https://insights.nd.gov/education
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• Workforce Ready
 ○ Completion of a 4-year rolling plan
 ○ Complete Career Ready Practices (3.0) dual credit course (A, B, or C)
 ○ Technical assessment / Industry credential

• Military Ready
 ○ Completion of a 4-year rolling plan
 ○ Armed Services Vocational Aptitude Battery (ASVAB) score of 31 or greater (as 

determined by branch)
 ○ Quality citizenship (no expulsions or suspensions and physically fit)

The list of indicators has grown as NDDPI has enhanced options for students to be considered 
Choice Ready. The Workforce Ready area has been aligned with Perkins2 accountability indicators 
that relate to career and technical education programs, including the option for 40 hours of work-
based learning. Postsecondary Ready options have been expanded to include successful completion 
of AP courses. Postsecondary Ready and Workforce Ready have been expanded to include 
successful completion of college readiness courses for English and math. Additional changes 
have included test score adjustments and accounting for competency-based learning through the 
inclusion of numerical grades rather than letter grades.

NDDPI also implemented an “Alternate Choice Ready” designation for students who take the North 
Dakota Alternate Assessment and have been identified as students with significant cognitive disabilities. 
This framework contains adjusted criteria including “Life Skills” within the Military Ready category.

Using Choice Ready for Accountability Reporting
Choice Ready, which awards points for accountability using year-over-year growth for North Dakota 
high schools, was first reported by NDDPI for ESSA accountability in fall 2018. The framework 
constitutes 21 percent of high school ESSA accountability with points awarded as shown in Table 1.

School Choice Ready 
Annual Target 

Criteria for School Choice Ready Growth Points

100% of Choice Ready 
Growth

10% increment above the previous year percentage or 
90-100% of students are Choice Ready

129.00

75% of Choice Ready 
Growth

7.5% - 9.99% increment above the previous year 
percentage or 75% of students are Choice Ready

96.75

50% of Choice Ready 
Growth

5% - 7.49% increment above than the previous year 
percentage or 50% of students are Choice Ready

64.50

25% of Choice Ready 
Growth

0.01% - 4.99% increment above the previous year 
percentage or 25% of students are Choice Ready

32.25

No Choice Ready 
Growth

0% increment above the previous year percentage or 
less than the previous year percentage or 0-24.99% of 
students are Choice Ready

0.00

Table 1. Required criteria for North Dakota schools to achieve Choice Ready growth targets. 

2 Strengthening Career and Technical Education for the 21st Century Act, P.L. No. 115–224, 132 Stat. 1563 (2018).
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The Choice Ready indicator is an important component of high school accountability under ESSA 
to demonstrate whether North Dakota’s high schools produce students who are ready for success 
after graduation. Choice Ready has its own section on publicly available dashboards (https://
www.nd.gov/dpi/districtsschools/essa/elements/choice-ready) that present ESSA accountability 
indicator data. NDDPI has examined results for each reporting year and made summary reports 
available to stakeholders.

Using Choice Ready Indicators for the North Dakota Scholarship
The 2021 North Dakota legislature approved a state scholarship using indicators from Choice 
Ready as part of the qualifying criteria, which increased the importance of these indicators 
for stakeholders. Students and parents now pay closer attention to how schools help ensure 
that students can meet the Choice Ready requirements. Moving forward, using Choice Ready 
determination as part of the scholarship criteria will provide further benefit to educators and 
students in aligning student learning experiences to activities after completing high school.

Ensuring Submission of High-Quality Data 
NDDPI has taken several steps to help LEA and school personnel submit high-quality data to the 
Choice Ready framework. The SEA offers multiple resources, including Choice Ready guidance and 
instructions on how to submit the required reports. The agency also has hosted training workshops 
to help ensure that school personnel understand the measure, how to report it, and what it 
means for students. NDDPI contacts schools near the June 30 submission deadline if they have not 
submitted the report and offers to help with any complications. Schools’ submissions are reviewed 
to determine whether any data are missing, with follow-up as appropriate. Individualized support 
and training workshops help ensure complete and accurate reporting for future years. Finally, 
incorporating educator feedback on Choice Ready into the indicators has enhanced educator buy-
in and support for the initiative. 

Ohio Department of Education: Coordinating Indicators to Meet Requirements and 
Provide Robust Information to Stakeholders
In Ohio, state and federal legislation and policy drive the collection and use of education indicators. 
The Ohio Department of Education (ODE) collects data required for federal reporting, the state 
accountability system, other state legislation, and stakeholder-driven needs. This data collection is 
used to identify schools and districts in need of support, or those that have excelled in a variety of 
ways throughout the school year.

For accountability-related education indicators, ODE publishes prior-school-year data by 
September 15. Once published, the SEA leverages those results for a variety of state and federal 
programs, including academic distress, school choice options, priority/focus/watch lists, grant 
eligibility determination, school funding, and continuous improvement activities.

In 2018, the state implemented an “Overall Grade” for schools and districts. This grade considers 
six underlying performance metrics based primarily on state assessments and graduation rates. The 
intent was to provide a high-level indicator that allowed the public to quickly determine how well 
the district or school was performing in comparison to others. In 2022, the “grade” will transition 
to a star system rating that will continue to be based on multiple metrics for a simple way for the 
public to gauge performance. 

A Robust and Established Data System
ODE’s robust data reporting and warehousing system has been in place since the early 2000s. The 
SEA has clear reporting requirements and quality assurance processes to collect data consistently. 
The data team has increased its reliance on visual analytics platforms to display data for users in 

https://www.nd.gov/dpi/districtsschools/essa/elements/choice-ready
https://www.nd.gov/dpi/districtsschools/essa/elements/choice-ready
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a variety of new ways. Data visualizations accompanied by intuitive data analytics platforms have 
allowed ODE to expand its audience and ensure an entry point for data consumption for varied users. 

To further strengthen the SEA’s processes, the data team works hard to address missing or 
incomplete data on the front end. The system reviews data submissions in real time and resolves 
the majority of missing or incomplete data issues at the time of submission. The SEA also has 
a team of data managers who are responsible for checking data submissions for validity based 
on prior submissions or data used in accountability calculations. The data quality team reaches 
out to administrators and walks them through data reporting issues. ODE continually reviews its 
automatic and manual data checks, as well as its reporting guidance, to ensure that it receives the 
highest quality data. 

Policy Influences
Ohio’s education indicators fit within a context of state policy. The state legislature prescribes very 
detailed requirements for the use of data, calculations, and rating determinations, and the SEA 
works within these legal requirements. Additionally, legislators may change requirements, which 
can complicate longitudinal data analysis. The SEA offers caveats for stakeholders when these data 
are published or presented. 

ODE focuses primarily on state-legislated metrics when communicating educational performance 
to the public. Within the last decade, the state legislature has instituted major changes to education 
indicators, including changes in graduation requirements and a complete reorganization of the 
state accountability (report card) system. Additionally, in response to the COVID-19 pandemic, the 
state legislature introduced flexibility for graduation and third-grade promotion requirements. 
Such changes sometimes compromise the stability of longitudinal education indicators. Although 
state-legislated changes to indicators often are improvements, communication, data displays, and 
analyses around these changes prove challenging. 

The SEA also responds to current trends in educational policy and practice and, for some metrics, 
can alter its calculations. For example, as education leaders have focused more closely on 
absenteeism over the last several years, ODE and Ohio LEAs partnered to improve the collection 
of student attendance data. Student attendance is now collected in hours rather than days. The 
existing chronic absenteeism metric previously was calculated based on students who were 
educated in a district or school for the majority of the school year. Now, it is calculated to include 
students who met a minimum attendance hour threshold. Although this revision complicates 
longitudinal analyses of chronic absenteeism, it has helped LEAs identify and support students who 
were most at risk for attendance issues.

A Unique Use of Indicators 
A unique aspect of Ohio’s state accountability system is the Dropout Prevention and Recovery 
Report Card. Beginning in 2014, Ohio implemented a separate accountability system with distinct 
metrics for schools that predominantly serve a specific subgroup of students—those aged 16-21 who 
are at least 1 year behind their peers in academic progress, or those whose academic progress has 
been interrupted by a crisis. The education indicators for these schools still are based primarily on 
student assessments and graduation rates. However, evaluations are made based on students’ year-
over-year progress toward graduation rather than solely on their performance, and rating scales 
reflect the influential challenges students and schools face in their educational path. Although the 
SEA is federally required to publish traditional metrics for these schools, the Dropout Prevention 
and Recovery Report Card is the public-facing evaluation. This separate and unique accountability 
system provides schools with opportunities to succeed and gain targeted supports for students and 
staff based on the unique challenges their students face. 
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Challenges
Data leaders at ODE note that advanced methods of displaying data for stakeholders have come with 
new challenges. The SEA now publishes more data points than ever before on a variety of platforms, 
with public demand for more. These additions bring increased potential for privacy issues. For 
example, ODE historically followed Family Educational Rights and Privacy Act (FERPA) requirements 
by suppressing data when the denominator of a measure contained fewer than ten students. 
However, other federal requirements have expanded the student populations for which states must 
publish data, which has inadvertently heightened the risk to student privacy. ODE is reviewing data 
privacy policies in combination with published data to strengthen the SEA’s privacy policies and 
publications. Data leaders are considering overhauling the existing data privacy web page to provide 
the public with more detailed information, including a list of student-related data elements collected 
and the reason for their collection, as well as an explanation of how student data are used within the 
agency and in collaboration with stakeholders. 

ODE also faces the challenge of users misusing indicators or misinterpreting data that are based on 
indicators. The SEA has tried to mitigate misuse by supplying clear documentation of business rules 
in calculations, data caveats, and targeted suggestions. To minimize misinterpretations, ODE has an 
internal committee of data experts, communication, and legal staff that reviews data requests and 
determines the best approach to meeting the requestor’s goals, including sometimes denying the 
request. A separate data governance committee of agency leaders reviews any new data leaving the 
agency to ensure that the data are accurately compiled and are accompanied by the appropriate 
methodological documentation and communication strategy to help mitigate misuse  
or misinterpretation. 

Lessons Learned
The ODE data team learned that users will interpret data according to their perspectives. To the 
extent possible, the SEA engages with state legislators and internal and external stakeholders to 
create indicators that are useful, vetted, and can be tracked over time. They develop extensive 
documentation and guidance for end users to interpret the data. However, some users or groups 
still may misrepresent and misuse the data points in ways that do not align with the  
data presented. 

Moving Forward
ODE data leaders acknowledge that the SEA typically has communicated educational success 
by focusing on one indicator at a time. Moving forward, the department is exploring a holistic 
approach that leverages longitudinal data to evaluate the impact of education indicators on one 
another and examines factors that may be driving the results. For example, ODE has engaged 
in research to evaluate the impact of chronic absenteeism on graduation rates and third-grade 
promotion, as well as research to understand the impacts of the COVID-19 pandemic on student 
achievement and attendance. This type of longitudinal analysis is most successful when indicators 
remain relatively stable and robust over time. ODE expects that reflecting more on indicators’ 
context may help it create new metrics that go beyond typical variables like attendance, 
assessments, and graduation. Newer metrics, such as those related to social-emotional learning, 
would highlight various student and teacher experiences that influence common data points 
viewed as indicators of educational “success.”
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Virginia Department of Education: Providing a Holistic View of  
Student Achievement 
In response to various accountability requirements, the Virginia Department of Education (VDOE) 
has worked to create and implement education indicators that accurately represent students’ 
achievement and coursetaking pathways. Incorporating both end-of-course tests and a cohort 
model, VDOE’s indicators provide a holistic view of achievement in different areas.

Using a Cohort Model for Mathematics Accountability Indicators 
Under the requirements of ESSA, states must report student scores on annual assessments in 
English language arts and mathematics. Prior to ESSA, VDOE used a variety of mathematics tests for 
accountability purposes at the high school level to reflect the various levels students had reached. 
Because ESSA required the SEA to report on a single end-of-course test, leaders chose Algebra I 
because a majority of students complete this course during their high school years. 

VDOE faced a dilemma, however. Many Virginia students take Algebra I—and sometimes 
Geometry and Algebra II—during middle school, so these end-of-course tests could not be part 
of the accountability equation for those students in high school. SEA leaders needed a way 
to acknowledge accelerated coursetaking patterns and accurately demonstrate mathematics 
achievement, so they developed a cohort reporting model that better reflects the nature of math 
education across the state. For students who took one or more of these courses before high school, 
accountability data would be based upon the end-of-course exam for whichever course the student 
took first in high school. For those accelerated students who took all three courses before high 
school, scores from other college- and career-ready exams (such as AP tests, SATs, or International 
Baccalaureate [IB] exams) could be used. The uniqueness of this indicator’s design reflects VDOE’s 
integration of end-of-course exams and use of a cohort model. SEA leaders note that this type of 
flexibility in indicator design provides richer and more useful information for agencies that may 
have complicated contexts. 

Ultimately, Virginia decided on a calculation for mathematics achievement that is both cohort-
based (the denominator is the same as the denominator of the graduation rate) and longitudinal 
(the numerator considers all the tests taken in the past 5 to 7 years to determine which test to 
include in the accountability formula). They report that the cohort model allows them to balance 
accountability with a clearer, more holistic view of mathematics achievement that is consistent with 
the cohort-based graduation rate. It provides a more comprehensive picture of achievement and 
informs the agency’s academic support for LEAs and schools. For example, stakeholders cannot 
claim that indicator data are just a “blip” or single weak year. Additionally, the model’s flexibility 
does not discourage student acceleration through required courses. Instead, it allows students 
to move forward without their schools’ accountability data being negatively affected. Ultimately, 
VDOE leaders say, the system is designed to teach students what they need when they need it.

Other Indicators 
In addition to developing this cohort-based mathematics achievement indicator for federal 
reporting, VDOE has worked to provide a more holistic view of other key areas through its second, 
state-focused accountability system. Based on past experience with graduation indicators and 
current experience with the mathematics pass rate, SEA leaders also have designed a College, 
Career, and Civic Readiness Indicator (CCCRI) and a dropout rate indicator that are both cohort-
based and use longitudinal data. The CCCRI assesses the number of students completing AP and 
IB courses, dual enrollment, service learning, work-based learning, or a sequence of two career 
and technical education (CTE) courses and a credentialing exam. These data are collected through 
multiple collections, but the model is designed to provide an unduplicated student count. For 
example, if a student takes both AP and IB courses, the student is counted only once. 
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VDOE leaders’ experience with cohort rates has begun to influence the agency’s development 
of early childhood indicators, as well. Although this process is still in its early stages, VDOE’s 
longitudinal data system is mature. The SEA is building cohorts of students at the early childhood 
level and planning to see how these cohorts later perform on third-grade tests. SEA leaders intend 
to measure these students regularly to see if these early experiences have an impact later on.

Managing Challenges
As VDOE continues to develop and use its indicators, agency leaders have taken several steps 
to handle potential challenges. For example, the SEA focuses on training to explain how these 
indicators were developed and why these particular education indicators are better as cohort-based 
calculations than as traditional annual calculations. Effective messaging during the transition to 
the new indicators was critical as some stakeholders were not familiar with cohort calculations. 
Additionally, because Virginia has both a federal accountability system and a state accreditation 
system, new staff must be trained on the complexities of the systems and the differences between 
the two. 

To help the divisions understand the calculations, VDOE created roster reports that include a list 
of all students in the cohort along with some student demographics and the student’s status on 
achieving the indicator. In the case of the mathematics achievement indicator, the roster report 
contains each student’s grade when they took the Algebra I, Geometry, and Algebra II end-of-course 
tests, along with a pass-fail indicator on the test that the student took in high school. Having the 
SEA provide the roster reports of historical data eases the burden of tracking longitudinal data of 
students–especially those students who transfer into the school after the ninth grade. 

Finally, VDOE focuses on cross-process collaboration, with all offices represented in training 
sessions and weekly workgroups. SEA leaders emphasize that developing and using indicators is an 
iterative process, with needs and implications changing regularly. 

Moving Forward
While developing and using VDOE’s education indicators, SEA leaders have learned much about 
the “ripple effect” as various data points, processes, and situations influence one another. Although 
the SEA has gained a lot by using cohort models, there can be drawbacks. The cancellation of all 
state assessments in spring 2020 due to the COVID-19 pandemic meant that test data were not 
recorded, which will affect the model for several years beyond the single year that assessments 
were canceled. Data leaders need to consider these concerns for each indicator. Although affected 
students can be removed from the calculation in this situation so it is not adversely impacted by a 
test that did not occur, other situations may be more complicated. For example, VDOE has had to 
consider how to account for students who should have taken a particular exam but were not able 
to, whether due to the COVID-19 pandemic or other factors. 

VDOE leaders say that the agency has done a lot of useful work with education indicators, but some 
wish they had known exactly what the process entailed in order to establish clearer rules at the 
beginning. They acknowledge that many of the SEA’s rules were developed as problems surfaced. Now 
that their different accountability and achievement indicators are both well developed and flexible, 
however, the agency has a solid but responsive foundation from which to move forward.




